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ABBREVIATIONS

AON 0 Adults only nesting
BioRAP & Biodiversity Rapid Assessment Program

CITESA Convention on the Trade of Endangered

Species

EEZS Exclusive Economic Zone

FMCA 0 Funafuti Marine Conservation Area

GEF 6 Global Environment Fund

IUCN & International Union of the Conservation of
Nature

LMMA 0 Locally Managed Marine Areas
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EXECUTIVE SUMMARY

In 2021, the Tuvalu R2R Project partners undertook a Biodiversity Rapid Assessment
(BioRAP) on selected islands/atolls in the Tuvalu archipelago (Funafuti,
Nukulaelae, Niutao and Vaitupu). B  iodiversity surveys conducted at these four
locations, involved baseline field ecologic al surveys of plants, vegetation,
avifauna, and marine habitats, in addition to collection of information on other
terrestrial species such as reptiles.

The Funafuti Atoll survey was carried out fromthe 12  * to the 16 t of April 2021. The islets
within t he atoll that were surveyed included Fongafale, Fuafatu, Fualopa, Funafala,
Telelee, Tepuka and Tefualiki. In summary , 201 plant species were recorded, and four
vegetation systems were sampled over 12 gentry transects in the flora and vegetation

survey. A total of 21 terrestrial vertebrate fauna species (four land birds, seven
seabirds, five shorebirds, four reptiles and one ma mmal) were recorded. T here were
60 marine taxarecorded in the Funafuti UVCs, more than were recorded for the other

three islands/at olls surveyed. The only records for species within the Pomacentridae,
Acanthuridae and Chaetodontidae, as well as the only recorded shark, occur within

the FMCA. Coral bleaching  within the FMCA was relatively low and coral species
diversity was proportion ately greater for Funafuti Atoll.

The BioRAP survey of Nukulaelae Atoll took place between the 21 st and the 25 t of
April 2021. The surveys were carried out on the islets of Fenualago, Fenua, Fakai, and
Fagauna. In summary, 165 plant species were recorded within 11 gentry transects,
covering four vegetation systems. Fifteen terrestrial vertebrate fauna species (two

land birds, six seabirds, three shorebirds, three reptiles and one mammal) were

recorded. A total of 52 marine taxa were recorded from the six transects surveyed on
Nukulalaelae. There were more species of Mullidae, Balistidae, and holothurians
recorded on Nukulaelae in comparison to the other three atolls/islands . The
proportion of bleached coral at the Nukulalaelae marine sites  was relatively | ow,

ranging from one to 15% of the  area surveyed .

The Niutao Island BioRAP survey was conducted from the 27 % to the 30 ™ of April 2021.
In summary, 158 plant species w ere recorded within 12 gentry transects, covering four
different vegetation systems. A total of 14 terrestrial vertebrate fauna species (two
land birds, five seabirds, three shorebirds, three reptiles and one mammal) were
recorded. Marine diversity was concentrated in only a few fish families. Of the 38
marine taxa recorded from the UVCs ¢ onducted on Niutao, the Acanthuridae and
Balistidae occurred in relatively higher densities than on the other three islands. The

lack of benthic invertebrates was notable with only one taxa. Coral bleaching was

more widespread on Niutao, with bleached cora | making up an average of 31% of
the surveyed coastal substrate. The level of b leaching was relatively greater on the
leeward reef compared to the windward reef.

The BioRAP of Vaitupu Island was carried out from the 3 ™ to the 7 * of May 2021. Like
Niutao Island, all the survey sites were on the main Island of Vaitupu. In summary, 235
plant species were recorded within 14 gentry transects, covering three vegetation
systems. A total of 16 terrestrial vertebrate fauna species (seven seabirds, three shore
birds, three reptiles, two land birds and one mammal) were recorded. Marine species
richness was lowest on Vaitupu Atoll, with only 27 taxa recorded. However, the only
record of a cephalopod ( octopus ) was made on Vaitupu, and along with



Nukulaelae, Vaitupu w as the only other surveyed location where sea cucumbers
occurred. There was evidence of past coral bleaching followed by recent recovery

of some hard corals. The high nutrient input inferred from the presence of macroalgae
and sponge species, and from  the visible turbidity of the water, are probable reasons
for the lack of diversity in the inner lagoon.

The inhabited islands show a greater dominance of introduced pl  ants and disturbed
habitats as compared to the uninhabited islands. The presence of introduc ed invasive
species needs to be monitored and controlled in existing protected areas like the

FMCA. A management plan/tool of how to monitor and control the spread of invasive

species needs to be developed and adopted. It is recommended thatt he less
disturbed remnant nat ur al vegetation systems | i ke
6LIittor al forest and scrub®& and 6Mangr o bee
placed under some form of conservation management in order to preserve the
ecological functions and e cosystem services provided by these vegetation systems.

In the marine environment, populations of globally threatened species such as the
Hawksbill turtle , Bumphead parrotfish , Humphead wrasse, Baramundi cod , and
Herman sea cucumber, are flagged for syste matic long term monitoring . Particularly
as both species occur in small populations recorded at only one island/atoll site. The
occurrence of s pecies such as the Black -tipped reef shark and the Chevroned
butterly, which are consi dendiegdocdrritnt IBECN REdListe
assessment, are also of note. Population management within the current ma rine
protected area network  in the Tuvalu archipelago would contribute to conservation
efforts for the aforementioned marine species as well as for globally declining
populations of the  Threadfin , Bluespot and Redfin butterflyfish .

The results presented in this report, document the current state of the biodiversity on
the four islands surveyed. The data presented should be treated as baseline
informati on for successive surveys . A long -term monitoring program  should ideally be
developed to monitor the biodiversity in the existing protected areas. It is through

long -term monitoring that a more thorough understanding of the existing biodiversity
and natura | heritage may respond to habitat modification, climate change and
species introductions in the future
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BACKGROUND

Ridge -to-Reef Programme

T he 0 Raift Islands Ridge -to-Reef National Priorities & Integrated Water, Land,
Forest and C oastal Management to Preserve Biodiversity, Ecosystem Services, Store
Carbon, I mprove Climate Resilience and Su
last decade to provide an opportunity for Small Island Developing States (SIDS) in the
Pacific, seeks to ensure the sustainable development of island economies and
communities in the region. For Tuvalu, a sub -component of the larger Pacific R2R

programme was initiated in 2015, the oI mj
protect biodiversityandecosyste m f uncti ons in Tuvalu (Tu\
the main aim O0to preserve ecosystem ser
resilience in Tutwaleuw fuds iampg ra aderhidd g e

The Tuvalu R2R programme has four c o thenoa
conservation and protected areas (Component 1); rehabilitating degraded coastal

and inland forests and landscapes and supporting the delivery of integrated water
resource management (IWRM) and integrated coastal management (ICM) at a

national scale whilst piloting hands -on approaches at the island scale (on three
selected pilot islands) (Component 2); enhancing governance and institutional
capacities at the national, island, and community levels for enhanced inland and

coastal natural resource manag ement (Component 3); and improving data and
information systems that would enable improve evidence -based planning, decision -
making, and management of natur al resourc

OThere are multiple outcomes of
relevant to a BioRAP survey, being the establishment of formal
community management systems of conservation sites across the
archipelago, each with functional management plans, sustainable

land management and agroforestry interventions; and enhanced
aware ness and capacity building on the Ridge to Reef approach."

Country Profile

Tuvalu lies in the central Pacific between the latitudes 5° and 10.5° S, and the
longitudes 176 and 179.5 ° E (Figure 1). The nation comprises of nine small low islands,
six of which are coral reef atolls and three low raised limestone or reef table islands
(Rodgers 1991). The combine total combine area of the nine islands is around 275 km?

but the total land mass is only about 1% of the total area (26 km2). In contrast, the tot al
EEZ of Tuvalu covers an area of over 1,000,000 km2 (Thaman etal. 2012, Hemstock and
Manuela -Morris 2012). The archipelago is made up of 129 atoll motus and reef islands,

of which only 6% have land areas of over 100 ha, and around 67% have land areas of

below 5 ha (McLean and Hosking 1991).
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Geologically, the islands of Tuvalu are young having been formed an estimated 3000

years ago (McLean and Hosking 1991). The islands are made up of coralline sand and
gravel that have accumulated over time from the la goons and surrounding reef
systems. The islands of Tuvalu are often characterized as low -lying, and a
depauperate terrestrial biota due to the nutrient -deficient soils (McLean and Hosking
1991).

Tuvalu has a tropical maritime climate, generally influenced by the South -East
Tradewinds belt. The climate is hot with relative high humidity, with average daily
temperature range of 25°C (minimum) to 31°C (maximum) and annual rainfall from
2500mm to 3500mm (Rodgers 1991; Thaman et al. 2012). The wettest season li es
between December and March (Rodgers 1991).

The island group is thought to have been settled about 2000 years by Polynesians
(Thaman et al. 2012). The estimated population of Tuvalu is around 11000, with a
population density of 425 people per km2 (Thama n et al. 2012, Hemstock and
Manuela -Morris 2012). Well over 50% of the population of Tuvalu resides on Fongafale

in Funafuti Atoll, which is the main administrative center for Tuvalu (Tuvalu 2017).

Tuvaluds main food sour ce i sfarmifhgeHowecee faming r
has recently been affected by climate change and seawater encroachment
(Hemstock and Manuela -Morris 2012). The impact of the environmental change i

visible in remnant coastal habitats and  the inherent biodiversity (Thaman etal. 2012).
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Figure 1. Map of the Tuvaluan archipelago; inset map indicates general location
within the central western Pacific . The highlighted islands are the four islands
selecte d for the R2R BioRAP survey herein documented
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The Biodiversity of Tuvalu

The terrestrial biodiversity, in terms of flora and fauna of Tuvalu , isrelatively less diverse
when compared to the rich marine bio ta found within the national maritime
boundaries. The terrestrial vertebrate fauna is mostly made up of birds, ra ts, and lizards
(Rodgers 1991), and t he flora is dominated by introduced species (Thaman et al.
2012).

Flora and Vegetation

A compilation of the vegetation types and list of plants recorded from Tuvalu has

been documented by Woodroffe (1991), Thaman et al. (2012) and Thaman (2016).
The list of terrestrial plants for Tuvalu stands at 356 species, of which 18% are indigenous
and 82% are plants species that have been introduced by humans in the past. There

are no endemic plant species recorded for Tuvalu and all the re corded indigenous
species are common, widespread species across the Pacific. The recent past flora

and vegetation surveys have been mostly focused on Funafuti Atoll (Thaman et al.
2012, 2016), Vaitupu and Nui Island (Woodroffe 1991) and it is possible that most of the
other islands in Tuvalu have not been properly covered for botanical and vegetation

studies.

Woodroffe (1991) recognizes three major indigenous vegetation types for Tuvalu
whi ch are 6Coconut WECoa&lsamd o anadsSd mnana Broadlleaf

Woodl and?©o. Woodr of f e al so menti ons an
combination of O6Human modi fied and distur
vegetation types, Woodroffe further strat

on w ork that was carried out on the islands of Nui and Vaitupu, 49 vegetation units
were recognised and described.

Thaman et al. (2012) recognises eight major vegetations on Funafuti atoll , Which are
classified from the most natural to most highly disturbed vegetation:

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
Disturbed Ruderal Veg eta tion

©NOoO A~ WNRE

Terrestrial Vertebrate Fauna

Birds

The birds of Tuvalu were previously documented in surveys by Rodgers and Cant rell
(1987), and Watling (1998, 2001). From these surveys, 4 2 species of birds were recorded
for Tuvalu, of which 14 are breeding spe  cies and the rest are visitors who breed outside
Tuvalu. The seabirds are the most diverse comprising 52%, shorebirds make up 29%
and the land birds are the least diverse making up the remaining 19% of the
documented bird species . Like the flora , there are no endemic bir d species in Tuvalu.
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Funafuti Atoll is likel y the only location in the Tuvalu Group where a detailed bird study
was conducted and 26 species of birds were recorded (Watling 1998).

Lizards

Lizards or reptiles are an importantgroupforTu v al u because it cor
endemic vertebrate fauna species. Watling (1998) recorded seven species of reptiles

from within the islets in the Funafuti Marine Conservation Area (FMCA ) including four
skinks and three gecko species. The Tuvaluend emic reptile is a gecko ( Lepitodactylus
tepukavili ) which was only recorded from Tepuka and Fuagea Island located within

the FMCA (Zug et al. 2003, Watling 1998).

Rats

Rats are introduced mammal species regarded as pests. Pacific rat and the
Black/Ship rat are two species that would be expected to be present in Tuvalu. Ho use
mice and the Norwegian rat, if they are present in Tuvalu , would be associated with
disturbed areas and human residential places.

Marine Biodiversity

Unlike the terrestrial biota , the marine biota of Tuvalu is rich and highly diverse. Previous
surveys have produced international scientific  publications and technical reports. A
recent review by Job and Ceccarelli (2012 ) provided a good summary of the status

of the marine biodiversi ty of Tuvalu. To date, 1453 marine species have been identified
and documented , including 532 fish species belonging to 72 families, 411 macro -
invertebrate species, 379 species of Cnidarians, 59 species of marine algae, 21 species

of marine mamma Is and fou r species of marine sponges (lbid.).

In total , 442 marine species are listed on the IUCN Red List, of which 79 species are
vulnerable and four species are classified as endangered. In addition, 90 marine
species are now listed o n the CITES list, with 88 species listed on Appendix Il and two
on Appendix| (Job and Ceccarelli 2012 ). Marine reserves and LMMAs have now been
setup o nalmost all of the nine islands of Tuvalu with the main purpose of conserva tion
of marine biodiversity as well as forlong  -term sustainable management. The largest of
these reserves is the FMCA , which protects about 33  km2 of coastal inshore area of
the Funafuti Atoll.

The BioRAP Strategy

Tuvalu R2R Project partners undertook a Biodiversity Rapid Assessment (BioRAP) on
selected islands/atolls in the Tuvalu archipelago . The biodiversity surveys cond ucted
at these four locations, involved baseline field ecological surveys of plants,
vegetation, avifauna, and marine habitats, in addition to collectio  n of information on
other terrest rial species such as reptiles.

The four island datolls selected for the Tuvalu R2R BioRAP surveys: Funafuti, Nukulaelae,
Niutao and Vaitupu. Three of these islands are classified as reef atoll islands (Funafuti,
Nukulaelae and Vaitupu) and the fourth is classified as a raised table reef island
(Niutao). Vaitupu is sometimes also classified as being a mixture of a reef atoll and a
table island (McLean and Hosking 1991).
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The aim of this project was to carry out a BioRAP and assess the status of the
ecosyste ms of the four islands mentioned above. To achieve this, the following
objectives were set out:

i.  Tocompile Inventories of flora and fauna, indicating the
status and distribution.
ii. To assess the status of habitats/ecosystems present.

iii. To make recommendations that national and local
stakeholders could use to strengthen existing conservation
and management of biodiversity on the four islands.

iv. Todiscuss any lessons learnt and make recommendations for
national biodiversity surveys and local capacity building
within the Pacific R2Rprogram.

The BioRAP surveys on the four islands/atolls were  conducted over the months of
April and May 2021, and involved local stakeholders and biodiversity experts. The
methodology applied in these surveys are based on the Tuvalu R2 R BioRAP Fielc
Guide (Naikatini 2021). The following chapters detail the results of the BioRAP
surveys for the conservation of native biodiversity and sustain able management
of T u watdralréssurces.
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Funafuti Atoll
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Funafuti Atoll : Summary

The Funafuti Atoll was the first of the four selected islands for the Tuvalu R2R Project to

be surveyed. The survey was carried out fromthe 12 ™ tothe 16 t of April 2021. The islets
within the atoll that we re surveyed included Fongafale, Fuafatu, Fualopa, Funafala,
Telelee, Tepuka and Tefualiki. In total, 201 plant species were recorded during the
terrestrial vegetation survey. Four vegetation systems were sampled over 12 gentry
transects (Figure 2). A tota | of 21 terrest rial vertebrate fauna species ( four land birds,
seven seabirds, five shorebirds, four reptiles and one mammal) were recorded during
the BioRAP. In total, there were 60 taxa recorded in the Funafuti UVCs, more than were
recorded for the other  three islands/atolls surveyed.  The only records for species within
the Pomacentridae, Acanthuridae and Chaetodontidae, as well as the only
recorded shark, occur within the FMCA. Coral bleaching was low and coral species
diversity was notably higher for F  unafuti than the other three surveyed islands/atolls.
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Figure 2. Funatuti Atoll 0 existing protected areas, terrestrial ~ and marine sample sites.

FUNAFUTITERRESTRIALORA

A total of 201 species of plants were recorded during the survey: 7 ferns, 2

gy mnosperms, 66 monocotyledon s and 126 dicotyledons ( Figure 3). The extant flora
of Funafuti is dominated by introduced species (73%) with the remaining 27% made

up o f indigenous sp ecies. A checklist of the plant species recorded from the survey

sites is sunmarised in Appendix 1.2. The plant species from the different vegetation
types surveyed were also recorded (Appendix 1.2, Figure 4) . T h arbed Dumsart
modified vegetation & was t he most diverse recording
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forest and scrub vegetationd (68 species), 6Coc
species) and o6l nland broadleaf woodl and w
wetl and vegetationd recorded the | east nu
0 Di st thunarenbdifiedvege t ati oné i s the most diver:
introduced or alien species. This trend , observed in other vegetation types , is absent
for 61 nl and br, avegkthtierasysterh that e sshofably dominated by native

species. Species distributi on s for each vegetation type are detailed in  Appendix 1.2.
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Figure 3. Summary of the flora | diversity of Funafuti Atoll
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Figure 4. Plant species diversity recorded in each vegetation type on Funafuti.
Vegetation type codes: 1 & Inland broadleaf woo dland, 2 & Littoral forest and scrub,
3 8 Mangrove and wetland, 4 8 Coconut woodland and agroforest, 5 0 Disturbed

human modified vegetation.
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FUNAFUTI VEGETATION

In all, 12 Gent ry transects were surveyed in the Funafuti at  oll during the BioRAP (Table
1, Appendix 1.3 ). Five islets were surveyed, namely Fongafale, Fuafatu, Fualopa,
Telelee and Funafala. Out of the five main vegetation types identified for Tuvalu, the
four surveyed at these sites were Broadleaf -woodland forest, Littoral scrub and forest,
Man grove wetland forest, Coconut woodland and agro -forest and Disturbed -human
modified habitat. The Broadleaf -woodland forest was the most commonly
encountered habitat wi th six transects, followed by Littoral forest (four  transects), and
Coconut woodland and Human modified forest with one transect each

Table 1. Details of Gentry Transects Surveyed O n Funafuti Atoll.

Transect Site Vegetation Species  No. of Basal Volume
# code Diversity  trees Area (m?3)
(m?)

1 Fongafale 1 7 37 1.64 3.18
2 Fongafale 4 8 20 0.37 0.47
3 Fongafale 2 5 20 1.44 5.69
4 Fongafale 2 5 19 0.58 0.94
5 Fuafatu 1 4 16 1.14 4.2

6 Fuafatu 1 4 17 1.71 8.81
7 Fuafatu 1 2 18 0.93 3.46
8 Fualopa 1 4 19 0.7 3.11
9 Fualopa 1 5 26 1.43 6.5

10 Funafala 2 3 13 0.47 14

11 Funafala 5 3 5 0.74 1.47
12 Telelee 2 4 17 1.84 6.03

Note: Each transect covers an area of 100 m2 (50 x 2 m). Vegetationtype s 10
Inland broadleaf woodland, 2 0 Littoral forest and scrub, 3 8 Mangrove and
wetland, 4 9 Coconut woodland and agroforest, 5 0 Disturbed human modified
vegetation .

Fongafale | sland is probably the most disturbed and modified islands on Funafuti and

Tuvalu, being the main economic center for the atoll and the country, and the highest

population density for the country. The high disturbance level m akes 6 Human
modified -di st urbed vegetationd the domi nan{lOO%e get at i
even though remnants or pockets of the other vegetation types are still present but in

a more disturbed state.

Funafala is dominated by Coconut woodland (62% cover) and Disturbed -human
modified vegetation  (23% cover) , asitis also an inhabited island like Fongafale (Figure
5. The o6Littor al forest and scrub® made up the re
(Figure 6). Teleleeld et i s do miCocanutevd odland énd agr of orestd (
cover) and O6Littoral forest and scrubd (39%). TI

l and cover and the remaining 2%husmanc| anpdéefli add
system.

The two islands located in the FMCA, Fuafatu and Fualopa , show intact systems with

little signs of disturbance or human modification like the other three islets surveyed for

Funafuti. | n Fual omiandb sohddaf woodlan dé was t he dominant veg
making up 56% of the land cover and the other 44% cover consisted of the 0
forestand scrubBi s was al so si mnldndlbrr o sod| eFaufa | vogpoad |wai nt ¢
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making up 75% of the vegetation cover and the r
forest and sBrubdé (Figure

In summary , from the five islets surveyd, over 9 0% of the vegetation cover of Funafuti

At ol | i s di sturbed mad e npno diff i éBdstaurd e d€hocrc
woodl and+agrThé emainmg &egetation cover is made up of 6Broafl eaf
wood!| addidtt orand s €t ommat 6 Mangreaveatnhdd vegetation t
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Figure 5. Vegetation types on the four islet s: Fualopa, Fuafatu, Telele and Funafala

Inland b roadleaf woodland forest

This was the most sampled vegetation type during the survey as it is being regarded
as one of the more pristine vegetation systems of Tuvalu. This vegetation system is still

dominant on the island of Fuafatu and Fualopa. The species diversity in a 100 m2, area
ranged from two to seven  tree species with 18 to 37 trees. In a disturbed system ,6 Ni u &
wasthec ommon species and O6Fal ad was dominant in tet

content (Appendix 1.3) . In pristine locations ,6 Pukavai 8 was the most c¢omil
and the dominant species in terms of basal area and volume.

Littoral forest and scrub

Atotal of four transects in this vegetation system was sampled. The species diversity in

a 100 m2 area ranged from three to five tree species with 13 to 20 trees. The survey
mainly targeted forested systems dominated by trees whereas littoral scrubs
dominated by shr ubs where not sampled. The common tree species recorded in this
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system included l ad and the more

and vol ume were

o O

diameters in a Littoral fo

Figure 6. Vegetation team measuring tree

est system .

Coconut woodland and agroforest

Only one transect was sampled for this vegetation type. In a 100 m2 area, the species
diversity was eight tree species, and 20 trees were recorded. The common species
were ONi wtadamdhdoR he dominant trees in terms of

do

and 6Pukavakad (Ap

k

6 Puadt, O6Falad and ONiud (Appendix 1.3). This sys

or even the dominant vegetation type in the Funafuti atoll. One transect is a small
sample and more transe cts will need to be surveyed to have a better understanding
of this system.

Disturbed and human m odified

Like the Coconut -woodland and agroforest  ry vegetation type , only one transect was
sampled for this vegetation type. In a 100 m2 area, only three trees species were
recorded with only five t r e e s . Falad and ONiud were the <c

However, further surveys are necessary to presenta  clear er and realistic pictu re of this
vegetation type.

FUNAFUTI TERRESTRIAL FAUNA

During the survey, 21 vertebrate fauna  species were recorded (Table  2). The seabirds
were the most diverse comprising 33% of the total species. The shorebirds made up
24%, the land birds 19%, the re ptiles 19% and the land mammals , which was the least
diverse , only made up 5% of the total species.
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Table 2. Terrestrial Vertebrate Fauna Species Recorded on Funafuti Atoll .
Tuvalu Name  Common Name Scientific Name Family

Land birds
Kaleva Long tailed ¢ uckoo Eudynamis taitensis Cuculidae
Lupe Pacific pigeon Ducula pacifica Columbidae
Moa Domestic fowl Gallus gallus Phasianidae
Moa saveu Red junglefowl Gallus gallus Phasianidae
Taki Muscovy Duck Cairina moschata Anatidae
Seabirds
Gogo Brown nodd y Anous stolidus Sternidae
Lakia Black noddy Anous minutus Sternidae
Akiaki White tern Gyqgis alba Sternidae
Talaliki Sooty tern Sterna fuscata Sternidae
Katafa Frigatebird Fregata minor/ariel Fregatidae
Matapula Black napped tern Sterna sumatrana Sternidae
Kanapu Masked booby Sula dactylatra Sulidae
Shorebirds
Tuli Pacific golden plover Pluvialis dominica Charadidae
Kolili Ruddy Turnstone Arenaria interpres Charadiae
Kilikilitai Wandering Tattler Heteroscelus incanus Scolopaidae
Matuku Pacific re ef heron Egretta sacra Ardeida
Grey tail Grey -tailed Tattler Heteroscelus brevipes Scolopaidae
Reptiles

White -bellied Copper - Emoia cyanura Scincidae

striped Skink

Dark-bellied Copper -striped = Emoia impar Scincidae

Skink

Pygmy Snake -eyed Skink Cryptoblepharus eximius Scincidae

Pacific Moth Skink Lipinia noctua Scincidae
Mammals

Black/Ship Rat Rattus rattus Muridae

Funafuti Land Birds

The land bird diversity for Tuvalu is low when compared to other islands in the South

Pacific region. Dur ing the survey, atotal of four land bird species were re corded (Table

2) . Two of the species are introduced (6Moad a
(6Kalevad) and one indigenous (6Luped) species.
10-point count sta ti ons to <capture quantitative data of
Funafuti The 6Luped density for island surveyeoc
be 37 birds/ha for the less disturbed sites and 36 birds/ha for the more disturbed sites

(Appendix 1.4).

Funafuti Seabirds

Seabirds were the most diverse vertebrate terrestrial fauna r ecorded during the
survey. Of the seven species recorded in  Funafuti Atoll, five were observed nesting in
distinctive colonies. There were five 50 X 2 m transects surveyed i n the five seabird
nesting colonies (one transect/nesting colony).There were at least three nesting
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seabird species in four of the nesting colony islands except for one island, Tefualiki ,

where only one nesting species was recorded (Table 3). The Fualopa a nd Fuafatu
seabird colonies were dominated highdengtgcountsg O L aki
of 13 and nine nesting adults per 100 m2 area respectively (Table 3). The Telele and

Tepuka seabird colonies on the other hand were
Noddy) with density counts of 15 and 12 nesting adults per 100mz2 area, respectively.

The Tefuali ki seabird colony was donSoatyalerdd by a
with densities of 2 nesting adults and 28 ju veniles per 100 m2 area (Table 3; Figure 7).

Table 3. Density of Nestin g Seabirds in Seabird Colonies o n Funafuti Atoll.
Species Density Projected

#/100 m? density (#/ha
Fualopa colony

Lakia 13 1300
Gogo 3 300
Akiaki 4 400
Fuafatu colony

Lakia 9 900
Matapula 5 500
Gogo 3 300
Tefualiki colony

Talakiki 2 200
Juvenile Talakiki 28 2800
Telele colony

Lakia 8 800
Gogo 15 1500
Akiaki 4 400
Tepuka colony

Lakia 5 500
Gogo 12 1200
Akikai 4 400

Table 4. Point Count Surveys of the Number of Seabirds per Seabird Colony.

Species

Laki Akiaki | Talaliki Katafa = Matapula Kanapu

a
Fualopa 1 48 228 85 0 0 0 0 361
Fualopa 2 25 29 20 0 0 0 0 74
Teafualiki 0 0 0 280 0 0 0 280
Fuafatu 1 0 10 29 0 1 0 0 40
Fuafatu 2 38 46 10 0 3 4 0 101
Fuafatu 3 32 10 8 0 2 45 2 99
Tepuka 1 40 35 18 0 0 0 0 93
Tepuka 2 45 30 18 0 0 0 0 93
Telele 50 38 29 0 2 0 0 119
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Figure 7. Talakiki, Sooty Tern (Sterna fuscata ) recorded from Tefualiki Islet,

FMCA, Funafuti. A & adult Sooty Tern, B & Juvenile Sooty Tern and C 0 Sooty
Tern egg. This was the only seabird species recorded on Tefualiki Islet, in the
FMCA.
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In addition to the adult nesting counts, point counts were also carried out for all the

seabird colonies that were observed during the survey. A total of nine sea bird colonies
were surveyed (Table 4). The 6Gogod (Brown Noddy
the dominant species in six of the col onies. Tl
species recorded in the Tefualiki colony and recorded the highest count dur ing the
survey with 280 birds. The O6Akiaki d (White Tern
Fuafatu 1 colony. 6Matapul adé (Bl ack Naped Ter n)
the Fuafatu 3 colony. The diversity of seabird species ranged from one (Tefualik i) to six

(Fuafatu 3) per seabird colony and the number of birds ranged from 40 (Fuafatu 1) to
280 (Tefualiki) per seabird colony.

Funafuti Shorebirds

Shorebirds are essentially migratory species that come down to the South Hemisphere
between October a nd March annually, escaping the winter conditions . They return
to the Northern Hemisphere to their feeding grounds between April to September.

When the survey was carried out , most of these migratory species would have
returned to the North. However, to ¢ ollate baseline data, the team conducted a
count of shorebirds on Funafuti during the BioRAP.

Table 5. Shorebirds Abundances at Ten Sitesin the Funafuti Atoll Survey.
Species

Tuli | Kolili Kilikilitai Matuku Grey tail

Fualopa East Beach 4 7 1 0 0 12
Fualopa West Beach 1 3 0 1 0 5
Fuafatu NE Beach 3 8 0 2 0 13
Tepuka East Beach 1 2 0 0 0 3
Tepuka East Beach 0 1 0 1 0 2
Telele North Beach 7 8 0 3 2 20
Funafala West Beach 3 4 0 1 0 8
Funafala NE Rocks 2 4 0 0 0 6
Fongafale SE Rocks 3 0 0 4 1 8
Fongafale West 2 0 0 1 0 3

Beach

The shorebird populations at ten independent observation sites on Funafuti were
surveyed (Table 5) and five shorebird species were recorded. The number of species

per site ranged from two (Fongafale West Beach) t o four (Telele North Beach) species
and the number of birds ranged from three (Fongafale West Beach) to 20 (Telele North
Beach). The Kolili (Ruddy Turnstone) was the most dominant species in eight of the
sites.

Funafuti Terrestrial Reptiles

During the Funafuti BioRAP , six sites were surveyed for reptiles. Inallt hree species were
recorded which  were all skinks (Table 2). No gecko speciesw ere recorded during the
survey. The Dark-bellied Copper -striped Skink and Pygmy Snake -eyed Skink were
abundantin a Il the six sites surveyed. The Pacific Moth Skink was rare and rec  orded in
only one site (Table 6; Figure 8).
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Fualopa Dark-bellied Copper -striped Skink 5

Pygmy Sna ke-eyed Skink 7
Fuafatu Pygmy Snake -eyed Skink 10
Dark-bellied Copper -striped Skink 11
Tepuka Dark-bellied Copper -striped Skink 10
Pygmy Snake -eyed Skink 10
Pacific Moth Skink 1
Telele Pygmy Snake -eyed Skink 17
Dark-bellied Copper -striped Skink 14
Funafala Pygmy Snake -eyed Skink 12
Dark-bellied Copper -striped Skink 5
Fongafale | Pygmy Snake -eyed Skink 10
Dark-bellied Copper -striped Skink 15

Figure 8. The Pacific moth skink, Lipinia noctua

Funafuti Land Mammals

There are no indige nous terrestrial mammals recorded for Tuvalu. During the
BioRAP, 10 rat/rodent traps were set for three nights. Only one species o f rat
was recorded from the rat  traps, which is the introduced Black or Ship Rat. This
species is a pest and was common on Fong  afale Island.

FUNAFUTI MARINBBIODIVERSITY

Marine species assemblages and habitat structure was assessed with six UVC surveys
at Fualopa, Fuafatu and Fuakea islets  during the Funafuti BioRap . At the three sites, a
UVC was co nducted in the inner lagoonw ith another survey of the coral reef/ coastal
shelf on the outside of the atoll.  The UVCs focussed on identifying iconic speciesin  the
resident fish and invertebrate assemblages , as well as evaluating the benthic
substratum to assess habitat structure  of the coral reefs . The following sections detail
the results of the UVC surveys and opportunistic observations
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Fish and Invertebrate Assemblages

A total of 14 fish families were recorded, out of the 16 families recorded throughout

the four islands (Appen dix 2.1). The two families (recorded in the other islands)  for
which no species were recorded in the Funafuti UVCs were the Kyphosidae (Sea
chubs) and Nemipteridae (Threadfin bream) . Two fish families were notably diverse,
namely the Acanthuridae and Chaet odontidae , with eight and nine species
respectively . The species richness of the Scaridae (parrotfish), Labridae (wrasses), and
Serranidae (groupers) are likely underestimated due to sampling constraint showever ,
these families constitute a major proportio  n of the fish biomass at all sites. The only
shark species recorded throughout the four islands was sighted in Funafuti & a single
Black tip ( Carcharhinus limbatus ).

The presence of herbivore, corallivore, and carnivorous fishes, as well as the top
predat or (shark) indicates a suitably diverse  vertebrate fauna with primary consumer,
secondary consumer and tertiary consumer trophic levels represented within the fish
assemblage. The high relative abundance  of damselfishes (Figure 9; Appendix 2.1)
was a notab le occurrence inthe FMCA fish assemblage .

The benthic community  was relatively speciose , with 11 of the 24 taxa (~45%)
recorded overall for the BioRAP (all four locations included) , present in the Funafuti
survey sites. However, of concern is the presenc e of bio -eroders such as the Long -
spined black sea urchin ( Diadema spp.), vermetid gastropod Dendropoma maxima
(Great coral worm) and Drupella snails. The drupes however, were found in relatively
lowe r abundance than the other two species. A resident statu s of the corallivorous
Horn drupe (Drupella cornus ) was not confirmed by the survey team. Of note, th ere
were no sand-cleaning holothurians recorded in the 600 m 2 surveyed during the
Funafuti BioRAP.

Benthic Substratum

The most common substratum recorde  d at all three sites was hard coral followed by
rock (Figure 10). The sites surveyed were within the FMCA and were selected for the
presence of a healthy coral reef, so this observation was to be expected. There was
no discernable pattern in the coral asse mblages of the inner lagoon and the  outer
coral reef shelf, and species diversity was relatively similar. Most of the benthic
substrate was comprised of Acropora, Echinopora, Favia and Montipora coral s
(Figure 11). Both the inner and outer coral reefs on F  unafuti Atoll display a greater
taxonomic diversity than the other three islands. Cora | bleaching was only observed
along the inner coastal lagoon UVCs, and ranged from 2% to 9% (Table 7).
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Scientific Name

Fish

Common name

Funafuti NICIEEEE Niutao Vaitupu

Pomacentridae

Haemulidae
Acanthuridae

Lutjanidae

Lethrinidae

Lemon Damsel

Princess Damsel

Other Damsel spp.
Grunts/Sweetlips/Margates
Whitecheek surgeonfish
Convict tang

Striped surgeon fish
Striated surgeonfish

Pacific orange -spine unicorn fish
Bluespine unicornfish
Epaulette surgeonfish
Brown tang

Two toned tang

Blueline Surgeonfish
Achilles Tang /Surgeon fish
Marine reef tang

Orange band surgeonfish
Surgeon Fishes/Tangs/Unicorn fishes
One spot snapper

Small toothed jobfish
Bluestripe snapper
Humpback red snapper
Snapper spp.

Humpnose big -eye bream

Pomacentrus muccensis
Pomacentrus vaiuli
Unidentifed spp.
Unidentifed spp.
Acanthurus nigricans
Acanthurus triostegus
Acanthurus lineatus
Ctenochaetus striatus
Naso lituratus

Naso unicornis
Acanthurus nigricauda
Acanthurus nigrofuscus
Zebrasoma scopas
Acanthurus nigroris
Acanthurus achilles
Ctenochaetus cyanocheilus
Acanthurus olivaceus
Unidentifed spp.
Lutjanus monostigm a
Aphareus furca
Lutjanus kasmira
Lutjanus gibbus
Unidentifed spp.
Monotaxis grandoculis

Nemipteridae
Scaridae

Yellowlip emperor

White -shouldered whiptail
Parrotfish spp.

Bumphead parrotfish

Lethrinus xanthochilus
Pentapodus bifasciatus
Unidentifed spp.
Bolbometopon muricatum
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Labridae

Serranidae

Balistidae

Carangidae
Siganidae

Kyphosidae

Zanclidae
Mullidae

Chaetodontidae

Common name

Wrasse spp.

Humphead/Napoleon wrasse

Grouper spp.

Barramundi cod/Humpback

grouper

Brown -banded rockcod
Pinktail triggerfish
Black triggerfish
Halfmoon triggerfish
Orangestripe triggerfish
Reef triggerfish

Lagoon triggerfish
Redtoothed triggerfish
Yellow margin triggerfish
Blackbelly triggerfish
Bluefin travelly

Rab bitfish spp.
Streamlined spinefoot
Brassy chub

Moorish Idol

Dash-and -dot goatfish
Yellowstripe goatfish
Goldsaddle goatfish
Manybar goatfish
Pennant coralfish
Vagabond butterflyfish
Threadfin butterflyfish
Chevroned butterflyfish
Lined butterflyfish
Spot-nape butterflyfish
Ornate butterflyfish

Scientific Name
Unidentifed spp.
Cheilinus undulatus
Unidentifed spp.

Cromileptes altivelis
Cephalopholis boenak
Meli chthys vidua
Melichthys niger
Rhinecathus chrysopterus
Balistapus undulatus
Rhinecathus rectangulus
Rhinecant hus aculeatus
Odonus niger
Pseudobalistes flavomarginatus
Rhinecanthus verrucosus
Caranx melampygus
Unidentifed spp.

Siganus argenteus
Kyphosus vaigiensis
Zanchus Cornutus
Parupeneus barberinus
Mulloidichthys flavolineatus
Parupeneus cyclostomus
Parupeneus multifasciatus
Heniochus acuminatus
Chaetodon vaga bundus
Chaetodon auriga
Chaetodon trifascialis
Chaetodon linoelatus
Chaetodon oxycephalus
Chaetodon ornatissimus

Funafuti

Nukulaelae Niutao

Vaitupu
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Sharks

Common name

Bennettds butterf]l

Dotted butterflyfish
Bluespot butterflyfish
Speckled butterflyfish
Forceps butterflyfish

Kl einds butterfl yf

Reticulated butterflyfish
Double -saddled butterflyfish
Teardrop butterflyfish
Dot-and -dash b utterflyfish
Redfin butterflyfish

Saddled butterflyfish
Racoon butterflyfish
Fourspot butterflyfish

Black butte rflyfish

Long -nose butterflyfish
Pyramid butterflyfish

Scientific Name

Chaetodon bennetti
Chaetodon semeion
Chaetodon plebius
Chaetodon citrinellus
Forcipige r flavissimus
Chaetodon kleinii
Chaetodon reticulates
Chaetodon ulietensis
Chaetodon unimaculatus
Chaetodon pelewensis
Chaetodon lunulatus
Chaetodon ephippium
Chaetodon lunula
Chaetodon quadrimaculatus
Chaetodon flavirostris
Forcipiger longirostris
Hemitaurichthys polyepsis

Vai tupu

Carcharhinidae

Echinoderms

Black -tip shark

Carcharhinus limbatus

Diadematidae
Echinometridae

Oreasteridae
Holothuriidae

Crustaceans

Long -spined Black Sea Urchin
Red pencil urchin

Burrowing urchin

Cushion star

Herman sea cucumber
Leopard sea cucumber
Lollyfish

Sea cucumber spp.

Diadema spp.
Heterocentrotus mammillatus
Echinometra mathaei

Culcita novaeguineae
Stichopus herrmanni
Bohadschia argus

Holothuria atra

Unidentifed spp.
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Coenobitidae

Common name
Coenobita spp.

Scientific Name

Hermit crabs

Funafuti NOEEEE

Vai tupu

Turbinellidae
Conidae

Spondylidae
Turbinidae
Other Molluscs

Common Pacific Vase
Soldier cone

Flag/ Vexillum cone
Imperialis seashells
Rough turban

Vasum turbinellus/ V asum turbinellum
Conus miles

Conus vexillum

Spondylus ducalis

Turbo setosus

Diogenidae Anemone hermit crab Dardanus pedunculatus
Molluscs Gastropods
Muricidae Sea snail Drupella spp
Horn drupe Drupella cornus
Bituberculate rock snail Reishia bitubercularis/Thais kieneri
Cardiidae Clam Tridacna m axima
Strombidae Lambis/Large sea snalil Spider conchs
Strawberry conch or Tiger conch Conomurex luhuanus
Vermetidae Great coral worm Ceraesignum maximum/ Dendropoma maximum _

Octopodidae

Bivalve spp.
Octopus

Unidentifed spp.
Unidentifed spp.

Rare

Occasional

Frequent
Common
Abundant

Very abundant

Figure 9. Distribution and relative abundance of marine taxa recorded for all four islands

categories (rare =0 850 individuals per ha, occasional = 51
5000 individuals per ha, abundant =
relative abundance, specifically d

5001-10,000 individuals per ha, very abundant = 10,

surveyed in the Tuvalu R 2R BioRAP.Occurrence

0 100 individuals per ha, frequent =101 6 1000 individuals per ha, common = 1001
000+ individuals per ha) are based on a measure of
ensity or number of individuals per hectare (10,000 m 2),
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Figure 10. Substrates found on the inner (solid bars) and outer (hatched bars) coral
reefs, with proportional coverage ; Fuafatu &top, Fualopa 9o middle and Fuakea 0
bottom graph . Category codes are; HC & hard coral, RB & rubble, RC drock, RKCd
recently killed coral, SC & soft coral, SD & sand, and SP & sponge.
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Figure 11. Proportional substr ate coverage by hard coral taxa at Fuafatu o top,
Fualopa o middle and Fuakea & bottom graph. Graphs on the lef t show the inner
co ral lagoon and graphs on the righ  t show the outer coral shelf substratum.

Species Diversity & Habitat Structu re

It is notable that the diversity in the fish and invertebrate assemblage in coral reefs on
Funafuti Atoll may be associated with a greater diversity in the coral species
assemblage. There was a comparatively greater species richness in the fish and
invertebrate fauna (Table 7) recorded for the inner coral reef assemblage, in
comparison to the outer assemblage.

In total, there were 60 taxa recorded in the Funafuti UVCs, more than were recorded

for the other three islands/atolls surveyed. The dominance o f massive corals such as
Acropora, Favia and Porites in the exposed outer coral reef , and the presence of
foliose corals such as Montipora in the more sheltered inner coastal lagoon, may be
associated with high wave energy/ low wave energy habitats.

A cle ar pattern in species diversity at the Funafuti sites, as indicated by the Shannon -
Wiener (H § index values, was not distinct however, generally the inner coral reef
biological community was more diverse compared to the outer coral reef (Table 7).

This pattern was only evident at Fuakea and Fuafatu, but does not apply to Fualopa

islet, where there was very little difference in species richness ( S and diversity ( HO ) .
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Table 7. Coral Cover, Fish & Invertebrate Species Community Richness in Funafuti.
Site Transect Coral Percent Cover S H'

Fuafatu = Leeward Acropora 10%
Acropora (bleached) 8%
Echinopora 15%
Favia 2% 28 | 2.77
Favia (bleached) 1%
Favites 2%
Montipora 5%
Porites 6%
Windward = Acanthastrea 1%
Acropora 21%
Favia 22%
Favites 6%
Gardineroseris 1% 22| 185
Pocillopora 4%
Porites 5%
Psammocora 3%
Stylophora 1%
Fualopa | Leeward Acropora 9%
Anacropora 5%
Favia 1%
Favites 4%
Montipora 15% 20| 1.99
Pocillopora 4%
Porites 6%
Bleached 4%
Windward | Acropora 26%
Echinopora 1%
Favia 11%
Montipora 1%
Platygyra 4% 22| 2.23
Pocillopora 13%
Pocillopora woodjonesi 4%
Porites 9%
Fuakea | Leeward Acropora 12%
Echinopora 1%
Favia 16%
Favites 1%
Hetenopora 2%
Montipora 28% 32 | 262
Other 6% '
Pavia 1%
Pavona 1%
Porites 6%
Seria topora 8%
Bleached 2%
Windward | Acropora 16%
Coeloseris 7%
Echinophyllia 10%
Gardinerose ris 1%
Leptastrea 11% 22 | 2.14
Leptoseris 10%
Platygura 1%
Platygyra 8%
Porites 19%
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Nukulaelae Atoll




Nukulaelae Atoll: Summary

BioRAP surveys of Nukulaelae A toll took place between the 21st and the 25th of April
2021. The surveys were carried o ut on the islet s of Fenualago, Fenua, Fakai, and
Fagauna. A summary of the survey effort is recorded in Appendix 3.1 and the
geographic locations of survey sites is in Figure 12. A total of 165 plant species were
recorded during the survey. Inall, 11 gent ry transects were sampled for the vegetation
survey covering four vegetation systems  (Figure 12). Fifteen terrestrial vertebrate fauna
species (two land birds, six seabirds, three shorebirds, three reptiles and one mammal)
were recorded during the BioRAP. A total of 52 marine taxa were recorded from the
six transects surveyed on Nukulalaelae. There were more species of Mullidae,
Balistidae , and holothurians recorded on Nukulaelae in comparison to the other three
atolls/islands. Bleaching was low occurringa  t 1-15% of the 50 m transect.
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Figure 12. Nukulaelae Atoll & existing protected areas, terrestrial and marine sample
sites.
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NUKULAELAETERRESTRIALORA

A total of 165 plant species were recorded from the different sites that were surveyed

in Nukulaelae (Appendix 3.2). The dicotyledons were the dominant plant species
recorded (110 species), 48 species were monocotyledons, one gymnos perm and six
fern species (Figure 13). 118 species recorded were introduced species and only 47
species recorded were  indigenous.
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Figure 13. Summary of the floral diversity of Nukulaelae Atoll.

Il n terms of the five major v ehgrean enodifiexn
vegetationd was t he r2lsspecied iracaded e(Figwe t14);
however many of these specie s are introduced to Nukulaelae. Littoral forest
and scrub recorded 60 species, foll owed by
agroforest (42 species), and o6l nland ©b
6 Mangrove and wetl and vegetati on &/ speaes
(Figure 14). The breakdown of species distribution for each vegetation type

can be accessed in Appendix 2.2.
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Figure 14. Plant species diversity recorded in each vegetation type in Nukulaelae
Atoll. Vegetation codes: 1 & Inland broadleaf wood land, 2 0 Littoral forest and scrub,
3 8 Mangrove and wetland, 4 8 Coconut woodland and agroforest, 5 0 Disturbed
human modified vegetation).
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NUKULAELAE VEGETATION

In all, 11 gentry transects were surveyed o  n Nukulaelae atoll during the BioRAP. O nly

three vegetation types were identified : 6Li tt oandascrubféo r elsntl and br oad|
forestd and ODisturbed human B&oApperdix e3l3). V/heget at i
O6Li tftoreadt and scrubd walmbitat hoecurrimg snt seveo ofithe il

transects .

Table 8. Details of Gentry Transects Surveyed O n Nukulaelae Atoll.

Transect Site Vegetation Species No. of Basal Volume
# code Diversity trees Area (m?3)
(m?)

1 Fagaua 2 4 12 0.74 4.56
2 Fagaua 2 5 25 1.3 5.44
3 Fagaua 5 4 4 3.32 8.08
4 Fakai 2 3 17 1.25 6.02
5 Fakai 1 4 38 1.2 4.48
6 Fakai 2 4 14 0.77 3.69
7 Fakai 1 2 19 3.19 16.09
8 Fenualago 2 4 16 0.7 1.41
9 Fenualago 1 3 12 0.89 4.22
10 Fenualago 2 3 17 0.74 471
11 Fetutasi 2 5 12 0.57 1.75

Note: Each transect covers an area of 100 m 2 (50 x 2 m). Vegetation types: 1 0
Inland broadleaf woodland, 2 0 Littoral forest and scrub, 3 8 Mangrove and
wetland, 4 9 Coconut woodland and agroforest, 5 0 Disturbed human modified
vegetation.

The inhabited iskt of Fagaua was dominated thwmabi snodridddcdd

vegetation covering 46% of the island (Figure 15) . The ©o6Littoral fores
vegetaion covered 35% of the island and the remain ing 19% was covered by
60Coconut woodland and agroforestd® vegetation. F

6 lamld broadl eaf woodl andd or4e6s%) amndd sbcLifhebtdor a4 5
remaining area of Fetuatasi i s | et was covered by a mixture

O6wetl andd vegetati on. Fenual ago isl etdlwalsamcdver
broadl ead wob508d%)anadmdd (6Li ttor al f olheeistet of Niuokdh s cr ub o
was domined by OLittor al forest and scrub® vegetatio
vegetation types present on the isl e23%)wed e 061 nl

6di sturbed/ wet!l a#@.0 vegetati on

Insummary , based onthe islets that were surveyed, Nukulaelae Atollis mostly covered

by O6Littoralub®drwvesde(@dufithaslandarea) . The 61 nl and br oa
woodl andd was t he s e c vegalatiomovsith 25% cower. ha rem aining

area is covered by ©6Disturbed and human modi fi e
woodland and agroforest (2%). Nukulaelae Atoll vegetation appears to be more

intact with less evidence of human disturbance as observed for Funafuti Atoll.

Littoral fore st and scrub

Seven gentry transects were sampled for this habitat. This seemed to be the most
dominant vegetation on Nukulaelae Atoll. In a 100 m? area the tree species diversity
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ranged from three to five species, and the number of individual trees record ed was

between 12 to 25. The tree basal area in a transect area ranged from 0.57 to 1.3 m2

and the timber volume  from 1.41 to 5.44 m3 (Table 7 ). The common tree species
recorded in this habitat were O0Niud, O6Nonud and
bot h the basal area and volume were O0OB8) ad, ONi ui

Inland broadleaf woodland

Three gentry transects were sampled for this vegetation system. In a 100 m2 transect

area the number of tree species ranged from two to four species, a nd the number of

individual trees recorded was from 12 to 38 (Table 8). The tree basal area was

between 0.89 to 3.19 m2 and the estimated timber volume between 4.22 to 16.09 m3.

Common tree species recorded were O6Pukavesi 6, 0 F ¢
in term of both the basal area and volume wer
(Appendix 3.3). The highest number of trees and volume content per 100 mz2 area, was

recorded for this vegetation system.

Modified - disturbed vegetation

Only one transect was sa mpl ed for this vegetation system. O n this transect, only four

tree species and four trees were recorded. The basal area recorded was 3.32 m 2and

the volume was 8.08 mi . I n terms of size (basal area and
Breadfruit trees were the mos t dominant (Appendix  3.3). This vegetation system

although disturbed, will become more common in the future due to human related

activities.
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NUKULAELAETERRESTRIAAUNA

During the Nukulalae BioRAP a total of 15 terrestrial vertebrate fauna species were
recorded (Table 9). The seabirds were the most diverse comprising 40% of the total

species recorded. The shorebirds made up 20%, reptiles 20% and land birds compri
terrestrial fauna . Only one species o f mammal was recorded
terrestrial fauna .

13% of the total

made up 7% of the total

sed
, which

Table 9. Terrestrial Vertebrate Fauna Species Recorded on Nukulaelae Atoll.
Tuvalu Common Name Scientific Name Family
Name

Land birds
Lupe
Moa
Seabirds
Gogo
Lakia
Akiaki
Tavakelau
Kotaa
Katafa
Shorebirds
Tuli

Kolili
Matuku
Reptiles

Mammals

Nukulaelae

Pacific pigeon
Domestic fowl

Brown noddy

Black noddy

White tern

White tailed tropic bird
Masked booby
Frigatebird

Pacific golden plover
Ruddy Turnstone
Pacific reef heron

White -bellied Copper -triped

Skink

Dark-bellied Copper -striped

Skink

Pygmy Snake -eyed Skink

Black/Ship Rat

Land Birds

Ducula pacifica
Gallus gallus

Anous stolidus
Anous minutus
Gygis alba
Phaethon lepturus
Sula dactylatra
Fregata minor/ariel

Pluvialis dominica
Arenaria inter pres
Egretta sacra

Emoia cyanura
Emoia impar

Cryptoblepharus
eximius

Rattus rattus

Columbidae
Phasianidae

Sternidae
Sternidae
Sternidae
Phaetontidae
Sulidae
Fregatidae

Charadidae
Charadidae

Ardeidae

Scincidae

Scincidae

Scincidae

Muridae

Ten point stations were surveyed for land birds on Nukulaelae Atoll. Only two species

of | and
10). Atotal o f
the density of 6
(Appendix 3.4).

birds
13 6Lupebd
Luped for

Nukulaelae Seabirds

The seabirds recorded the highest diversity of the

wer e

t

recorded,
rds

bi
he

wer e

t he
detected

ntroduced
from

0 Mo ¢

t he

1

i sl and sisestimatedaty 26dirds/ma Nu k ul a

terrestrial vertebrate fauna with six

species on Nukulaelae. Ten known seabird nesting colonies were surveyed, however
only eight recorded a presence of nesting adults and the other two colonies did not

have any nesting adults (Table

11). In the eight ne sting colonies the species diversity

PAGE 32



ranged from one to three species per colony and the numbers of nesting adults per

transect (100 mi) ranged from one to six birds.
seabird in three of the kFéernwdl qgdMicel daiided & Dp\
domi nant in one of the Fakai 2 seabird colonies
dominant nesting seabird in the Fakai 4 colony. Generally ,0Lakiad (Bl ack No
seemed to the dominant nesting seabird in Nukulaelae.

Table 10. Density of Nestin g Seabirds in Seabird Coloniesi n Nukulaelae.

Species Density (#/100 Projected density (#/
m?2) ha)
Fenualago 1
Akiaki 1 100
Lakia 5 500
Fenualago 2
Lakia 6 600
Fenualago 3
Gogo 2 200
Lakia 5 500
Fenualago 4
(No nesting adu It)
Fenualago 5
Akiaki 1 100
Fakai 1
Lakia 2 200
Akiaki 2 200
Fakai 2
Gogo 1 100
Akiaki 1 100
Tavakelau 3 300
Fakai 3
Lakia 1 100
Akiaki 4 400
Fagaua 1
Gogo 1 100
Fagaua 2

(No nesting adult)

In additionto the seabird nesting adulttrans ect survey, the team also carried out point
counts for each known seabird colony to estimate the number of birds and species
presentin a colony. Ten colonies were surveyed (Table 10). The diversity of the seabird
species in each colony ranged from zero ( none) to six species. The abundance of
birds ranged from zero to 12 birds per seabird colony.

Nukulaelae Shorebirds

A total of three sites were used as observation sites to estimate the number of sp ecies
and birds present . Three species of shorebirds were recorded from each of the three
sites surveyed (Table 12). The Kol i 1 i 8 (Ruddy Turnstone) was
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shorebird species recorded

Fagaua West Beach

, and the highest number of shorebirds

was recorded at

Table 11. Point Count Surveys of Seabi rds in Seabird Colonies at Nukulaelae Atoll
Species

Gogo
Fenualagol 1
Fenualago2 0
Fenualago3 1
Fenualago4 0
Fenualago5 0
Fakail 0
Fakai2 1
Fakai3 1
Fagaual 2
Fagaua2 0

Fagaua

Fagaua NE Rocks

Fagaua West Beach

Lakia
0

N O O N DN

-

Tuli
4
2
2

Akiaki

Koli
3
3
50

1

o O o1l N WEFkr O o o

Tavakelau

0

O O N NO O O +— O

Table 12. Shorebird Abundances at Ten Sites in the

Kotaa

Species
Kilikilitai Matuku
0 1
0 0
0 1

0

O O O r O O O o o

Katafa

0 2
0 2
0 4
0 0
0 1
6 11
1 12
5 14
0 2
0 0

Nukulaelae Atoll Survey.

Grey tall
0 8
0 5
0 53

Table 13. Reptile Surveys at Six Sites on Funafuti Atoll.

Fenualagol

Fenualago?
Fenualago3

Fenualago 4

Fenua 5

Fakai 6

Fakai 7

Fakai 8

Fakai 9
Fagaua 10

Species

Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
Pygmy Snake -eyed Skink
Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink

Dark-bellied Copper -striped Skink

Dark-bellied Copper -striped Skink

White -bellied Copper -striped

Skink

Dark-bellied Copper -striped Skink
Pygmy Snake -eyed Skink
Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
Dark-bellied Copper -striped Skink

White -bellied Copper -striped

Skink

Pygmy Snake -eyed Skink

Pygmy Snake -eyed Skink

Pygmy Snake -eyed Skink

R R R R R R R

R R R R R

-
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Nukulaelae Terrestrial Reptiles

In all, 10 transects were surveyed for reptiles in Nukulaelae. All the transects were
surveyed during the day and there was no night survey. A total of three species were

record ed from these transects (Table 1  3). There were no geckos recorded during the
survey. The Pygmy Snake -eyed Skink and the Dark -bellied Copper -striped Skink were
the most abundant reptiles recorded. The White -bellied Copper -striped Skink was rare
and only rec orded from one of the transects.

Nukulaelae Land Mammals

During the BioRAP, a total of 10 rat/rodent traps were set for three nights. Only one
species of rat was recorded from the rat traps, which is the introduced Black or Ship
Rat (Table 9). This species is a pest and is considered a threat to the native biodiversity.

NUKULAELABVARINE BIODIVERSITY

Marine species assemblages and habitat structure was assessed with six UVC surveys

at Fatuomanu, Menigi and Kaualai isletsduring the Nukulau BioRap. At the three sites,

a UVC was conducted in the inner lagoon with another survey of the coral reef/

coastal shelf on the outside of the atoll (as was done for Funafuti Atoll) . The UVCs
focussed on identifying iconic species in the resident fish and invertebrat e
assemblages, as well as evaluating the benthic substratum to assess habitat structure

of the coral reefs. The following sections detail the results of the se surveys.

Fish and Invertebrate Assemblages

A total of 14 fish families were recorded, out of t he 16 families recorded throughout
the four islands (Appendix 2.1).  Similar to Funafuti Atoll, t he two fish families (recorded
in the other islands) for which no species were recorded in the Nukulaelae UVCs were
the Kyphosidae (Sea chubs) and Nem ipteridae (Threadfin bream). Three fish families
were notably diver se, namely the Acanthuridae, Balistidae , and Chaetodontidae
with eight, six species and nine respectively. Again similar to Funafuti, t he species
richness of the Scaridae (parrotfish) and Labridae (w rasses), are likely underestimated
due to sampling constraints however, these families constitute a major proportion of
the fish biomass at all three sites surveyed at Nukulaelae Atoll . Itisinteresting that aside
from the Damselfish (cl assed as based annrelatide abundance ) the
ma jority of taxa were recorded at lower densities than for the other islands . A quick
scan of the heat map of Figure 9, confirms this observation for Nukulaelae Atoll.

The benthic community  of the Nukulaelae sites were relatively more speciose than
Funafuti Atoll , with 1 4 of the 24 taxa (~60%) recorded for the BioRAP (all four locations
included). Of the four islands/atolls, the greatest invertebrate diversity was recorded

in the Nukulaelae surveys. In all, 14 invertebrate species were recorded (~58% of all
the invertebrate taxa recorded during the four BioRAP surveys). The densities of bio -
eroders such as the Long -spined black sea urchin and D. maxima (Great coral worm )
were relatively lower than at Funafuti . The presence of the corallivorous Horn drupe
(Drupella cornus ) was confirmed by the survey team , however this species was
considered rare based on estimated number (Figure 9; Appendix 2.1) .
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Acanthastrea Acropora
m Acropora

Favia

Porites

H Favia

H Favites

Acropora Acropora

m Favites m Pocillopora
® Montipora

Pocillopora

Psammocora

Valonia

Acropora
Acropora .
m Coscinaraea
H Favia .
H Favia
H Favites .
Favites
Porites .
Leptoseris

Pocillopora

B Psammocora

Figure 17. Proportional substrate coverage by hard coral taxa at Fatuomanu 0 top,
Menigi 0 middle and Kaualai & bottom graph. Graphs on the left show the inner
coral lagoon and graphs on the right, the outer coral shelf substratum.

All three sea cucumber s pecies that were identified to species level ( Stichopus
herrmanni, Bohadschia argus, and Holothuria atra ) were present only at the
Nukul ael ae sites, occurring as O6rarebod t o
community. Notablyy, t he Herman sea cucumber, is considered threatened
according the IUCN Red List. In all, 85 unidentified holothurian species were recorded.

The only other island/atoll where holothurians were recorded was on Vaitupu. Another
sand -cleaner, the Tiger conch ( Conomurex luhuanus ), was relatively abundant.

Benthic Substratum

There was a greater variety in substratum recorded at the three sites on Nukulaelae
atoll (Figure 1 6). Percent coverage of rock was greatest in Fatuomanu, rubble in
Menigi and hard coral in Kaualai. There was a ¢ omparatively greater proportion of
hard corals in the outer lagoon for all three surveyed sites. Of the hard corals,
Acropora was most common, makin g up to 67% of the benthic substratum at one of
the three sites (Menigi outer reef; Figure 1 7). Coral bleac hing was generally low at the
three sites (ranging from 1 -5%), with the distinctive exception of the Menigi outer reef
0 15% (Table 14).
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Species Diversity & Habitat Structure

Again, it may be suggested that the diversity in the fish and invertebrate assem blage
in coral reefs on Nukulaelae is associated with a greater diversity in the coral species
assemblage; however this pattern is not as clear as for Funafuti. In contrast to Funafuti

Atoll, there was a comparatively greater species richness in the fish and invertebrate
fauna (Table 1 4) recorded for the outer coral reef assemblage, in comparison to the

inner reef assemblage for Nukulaelae. Unlike Funafuti, the association between
species richness and diversity was less well defined. The higher wave energy of the
outer reef may favour the dominance of massive corals such as the brain corals (Favia

and Favites), in addition to Porites and Acropora.

As for Funafuti, a clear pattern in species diversity  in the marine biological community
of the Nukulaelae Atoll, was not distinct . However, unlike the general pattern
determined on Funafuti, the outer coral reef biological community was a little more
diverse compared totheinn  er coral reef although the distinction isminimal (Table 14).

Table 14. Coral Cover, Fish &Invertebrate Species Community Richnessin  Nukulaelae .
Site Transect Coral Percent Cover S H'

Fatuomanu | Leeward Acanthastrea 2% 18 1.58
Acropora 2%
Favia 1%
Porites 14%
Bleached 2%
Windward Acropora 17% 19 2.43
Favia 4%
Favites 20%
Menigi Leeward Acropora 5% 24 1.99
Favites 1%
Montipora 3%
Pocillopora 11%
Psammocora 2%
Valonia 1%
Bleached 5%
Windward Acropora 12% 21 2.44
Pocillopora 6%
Bleached 15%
Kaualai Leeward Acropora 3% 17 1.47
Favia 4%
Favites 10%
Porites 26%
Bleached 1%
Windward Acropora 37% 19 2.24
Coscinaraea 1%
Favia 4%
Favites 3%
Leptoseris 3%
Pocillopora 26%
Psammocora 1%
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Niutao Island : Summary

The Niutao Island BioRAP survey was conducted from the 27th to the 30th of April 2021.

A summary of the survey effort is present in Figure 13 and Appendix 4 .1. A total of 158
plant species were recorded during the survey. Owing to the relatively greater spatial
heterogeneity and landmass, 12 gentry transects were sampled for the vegetation
survey covering four different vegetation systems (Figure 18). A total of 14 terrestrial
vertebrate fauna species (two land birds, five seabirds, three shorebirds, three repitil es
and one mammal) were recorded during the NiuTao BioRAP. Marine diversity was
concentrated in certain fish families. Of the 38 marine taxa recorded from the UVCs
conducted on Niutao, the Acanthuridae, Balistidae and occurred in relatively higher

densitie s than on the other three islands. The lack of benthic invertebrates was notabl e
with only one taxa . Coral bleaching was more widespread on Niutao, with an
average of 31% of bleached coral substrate from the six transects. Bleaching was
greater on the leew ard reef compared to the windward reef.
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Figure 18. Niutao Atoll & existing protected areas, terrestrial and marine sample sites.

NIUTAO TERRESTRIALORA

During the survey, a total of 158 species of plants were recorded from the survey sites.

Like Funafuti and Nukulaelae, dicotyledons were dominant recording 107 species,
followed by the monocotyledons with 44 species and six species of ferns (Figure 1 9).
Only one species of gymnosperm was recorded. In general, the flora of Niutao like

the other islan ds of Tuvalu is dominated by introduced species. The introduced
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species alone comprised 109 species compared to the indigenous species with only
49 species.

The O06Di faitumramednodi fi ed vegetationd recor dc¢
species (115specie s) , f ol |l owed by the O6Littoral fo
6Coconut woodland and agroforestd vegetat
of the plants recorded in these vegetatior
broadleaf woodland veget ati on® recorded 30 plant ¢
of species was recorded in the 6Mangr a®.&he
breakdown of the species distribution for each vegetation type can be accessed in

Appendix 4.2.
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Figure 19. Summary of the floral diversity of  Niutao Atoll.
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Figure 20. Plant species diversity recorded in each vegetation type in Niutao Atoll.
Vegetation codes: 1 9 Inland broadleaf woodland, 2 o Littoral forest and scrub, 3 &
Mangrove and wetland, 4 8 Coconut woodland and agroforest, 5 & Disturbed

human modified vegetation).
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NIUTAO VEGETATION

A total of 12 gentry transect s were surveyed in Niutao Island (Table 15) . The o6Litto
forest and scrub vegetationd was the most sampl e
transects sampled in the 6Coconut woodlands and
the highest diversity of tree species and the highest number of trees per 100m2

surveyed area compared to other transects. I n

broadleaf woodla nd vegetationd recor deadea df B.21 mhand he st b a
volume of 9.1 m3 per 100 m?2 of surveyed area.

Table 15. Details of Gentry Transects Surveyed On  Niutao Atoll.

Transect Site Vegetation Species No. of Basal Volu me
# code Diversity trees Area (m?3)
o (m
1 Niutao 4 7 28 0.73 2.34
2 Niutao 2 4 12 0.68 3.54
3 Niutao 2 4 21 0.78 1.79
4 Niutao 2 5 20 0.72 2.43
5 Niutao 2 5 18 1.06 6.6
6 Niutao 2 3 14 0.72 3.63
7 Niutao 2 4 22 0.58 2.08
8 Niutao 2 5 19 1.44 4.32
9 Niutao 1 5 20 1.24 3.09
10 Niutao 1 5 14 4.21 9.1
11 Niutao 3 4 12 0.91 1.48
12 Niutao 4 8 21 1.01 3.8

Note: Each transect covers an area of 100 m 2 (50 x 2 m). Vegetation types: 1 0
Inland broadleaf woodland, 2 0 Littoral forest and scrub, 3 8 Mangrove and
wetland, 4 9 Coconut wood land and agroforest, 5 9 Disturbed human modified

vegetation.
All the five vegetationtypes wer e recorded on Nutao | sl and. Th
modi fiedd and 6Coconut woodl and and agroforest
covering 62% of the island (31% each) (Figure 21) . The o6l nl and broadl eaf
vegetation covered 17% of the island. The | east

forest and scrubd (9% cover)damdgéManhgoainé 8 &n d o v
summary, more than 60% of the vegetation cov er of Niutao is disturbed and less than
40% of the island is still made up of intact or more natural habitats.

Littoral forest and scrub

Seven gentry transects surveyed were in the O6Lit
average number of species sa mpled in a transect ranged from three to five and the
number of trees from 12 to 22. The basal area ranged from 0.58 to 1.44 m? and volume

content from 1.71 to 4.32 m3 for a surveyed area of 100 mz2. The common trees
recorded in this vegetation system were ONi uo, 6Fal avaod, 6Fel 06 and
of basal area and volume the dominant trees rec

(Appendix 3.3). This vegetation system is one of the most common vegetation types
present on Niutao and inmostin st ances OfLoirtetsotr aa noderlapswithu thed
6Coconut woodland and agroforest vegetationo.
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Figure 21. Vegetation types on Niutao Island

Inland broadleaf woodland

There were only two gentry transects sampled in this vegetation system. This
vegetation system recorded the highest basal area and volume for the island of
Niutao, meaning that larger trees dominate this system. The average number of tree
species recorded in each transect was five and the number of trees ranged from 14

to 20. The basal area recorded  ranged from 1.24 to 4.21 m2 and the volume ranged
from 3.09 to 9.10 m3 for a surveyed area of 100  m2. The common trees recorded were

6Puad and O6Falad and the more dominant trees in
vol ume) were 0Fet au@ppendix 4.3)0Forshis degefatdtion tdpe, on
Ni ut ao 6Fet aubd becomes a domi nant , whighewas e s i nsi

observed on Funafuti and Nukulaelae.

Coconut woodland and agroforest

There were two gentry transects sampled for this vegetation syst em. The average
number of species was seven to eight and the number of trees was 21 to 28 in each
transect sampled. This vegetation system recorded the highest number of tree species

per transect. The basal area recorded ranged from 0.73 to 1.01 m2 an d volume from

2.34 to 3.8 m?3 for a surveyed area of 100 m2. The most common tree sampled was

6vVal oval o6 and O6Niud. The dominant trees sampl ed
were ONiud and O6Pukavai d (Appendix 4.3). Thi s

common v ege tation type on Niutao Island , as well as for the islands in Tuvalu.
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Mangrove and wetland

Only one gentry transect was sampled in this veget

ation system. In that transect four

tree species and 12 trees altogether were recorded. The basal area for the transect
was 0.91 m2 and the timber volume was 1.48 m3. The common tree sampled in this
transect was OMangroved and dominant trees i
and volume was O0Kanavad (Appendix 3.3). This
out of the five vegetation systems present on Niutao Atoll .
NIUTAO TERRESTRIAL FAUNA
A total of 14 terrestrial vertebrate fauna species were recorded dur ing the Niutao
BioRAP (Table 16). The seabirds were the most diverse comprising 37% of all of the
speci es recorded. The shorebirds and reptiles both each made up 21% of the total
species. The land birds and the mammals were the least diverse making up 14% and
7% respectively , of all of the species recorded on Niutao  Atoll.
Table 16. Terrestrial Vertebrate Fauna Species Recorded on  Niutao Atoll.
Land-birds
Lupe Pacific pigeon Ducula pacifica Columnidae
Moa Domestic fowl Gallus gallus Phasinnidae
Sea-Birds
Gogo Brown noddy Anous stolidus Sternndae
Lakia Black noddy Anous minutus Sternndae
Akiaki White tern Gyagis alba Sternndae
Katafa Frigatebird Fregata minor/ariel Freganidae
Tavakelau White tailed tropic bird Phaethon lepturus Phaetontidae
Shore-Birds
Tuli Pacific golden plover Pluvialis dominica Charaniidae
Kolili Ruddy Turnstone Arenaria interpres Charanidae
Matuku Pacific reef heron Egretta sacra Ardeinae
Reptiles
White -bellied Copper -triped Emoia cyanura Scincidae
Skink
Dark-bellied Copper -striped Emoia impar Scincidae
Skink
Pygmy Sna ke-eyed Skink Cryptoblepharus Scincidae
eximius
Mammals
Black/Ship Rat Rattus rattus Muridae
Niutao Land Birds
A total of 11 sites were surveyed for land bird abundance on Niutao Ayoll during the
BioRAP. There were two species of land birds (the in troduced 6 Moabd
indigenous O6Luped6) detected during the | and

were detected from the 11 survey sites and from this data were able to determine the
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density of 6Luped birds i n two huabbd hakitats
(6Coconut woodland & agroforestd and O6Di st
we calculate a density of 45 birds/ha (Appendix 4. 4). I n |l ess distur
forest and scrubd and o6l nland broadl eaf w o @atdd aa n
density value of 57 birds/ha (Appendix 4. 4) . The indigenous O6Lu
preference for less disturbed habitats with more tree cover on Niutao Atoll .

Niutao Seabirds

A total of 10 known seabird nesting colonies were surveyed (Table 1
number of nesting adult species ranged from one to three species per colony and the

number of

nest.
Noddy) was the dominant nesting adult seabird in all the 10 surveyed colon

ng

adul t

bi

rds

ranged

7) on Niutao. The

from
ies.

Table 17. Density of Nesting Seabirds in Seabir d Colonies o n Niutao .

Species Density (#/100m?2)
Colony 1
Gogo 12
Colony 2
Gogo 13
Colony 3 (Talo)
Gogo 13
Akiaki 4
Colony 4 (Talipoiaki)
Gogo 11
Colony 5 (Tefuti)
Tavakelau 5
Gogo 14
Akiaki 3
Colony 6 (Agaia 1)
Gogo 5
Akiaki 1
Colony 7 (Agaia 2)
Gogo 14
Colony 8
Gogo 12
Colony 9 (Tamana)
Gogo 11
Colony 10 (Teulufala)
Gogo 4

A point count su rvey was conducted at

#/ha
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13 seabird colonies

Projected density

in Niutao Atoll. The

diversity of species ranged from one to four species per colony and the number of
birds ranged from nine to 110 per colony (Table 1

seabird colonies were the most

8). Tefuti, Matagi and Pukapuka

diverse with four species of seabirds

at each site. Tefuti

recorded the highest number of birds out of the 13 seabird colonies. In 11 of the

colonies the 8 Gogo 0

colonies, the 6 L a k i

ao

( Bddy) was th&dominant species, and
dd®) wascthe mdtedominant species.

in only two of the

PAGE 45

on
ur b
bed
do
peod

one



Table 18. Point Count Surveys of Seabirds in Seabird Colonies at  Niutao Atoll.
Site Species Total

Gogo @ Lakia Akiaki Talaliki Katafa = Matapula  Kanapu '
Tefuti 5 35 25 25 0 25 0 0 110
Agaiab 40 1 7 0 0 0 0 48
Matagil 1 40 2 5 0 1 0 0 48
Talo3 25 2 6 0 0 0 0 33
Samatua2 50 3 1 0 0 0 0 54
Transectl 0 7 2 0 0 0 0 9
Talipoiaki 35 2 3 0 0 0 0 40
Pukapuka 45 9 9 0 5 0 0 68
Teulfalal0 35 7 3 0 0 0 0 45
Tamana9 35 5 4 0 0 0 0 44
Transect8 35 4 2 0 0 0 0 41
Agaia7 36 13 5 0 0 0 0 54
Maumatagi 25 35 1 0 0 0 0 61

Niutao Shorebirds

Five sites were surveyed to estimate the number and the diversity of seabirds present.

Three species of shorebirds were recorded from these five sites (Table 19). The diversity

ranged from one to three species and the number of birds ranged from three to 11

for each site. The 0Kwabaghiti@e Mdstucdnumon Ty vecordedt on e)
species at most of the sites surveyed on Niutao Atoll/Island.

Table 19. Shorebird Abundances at Ten S ites in the Niutao Atoll Survey.

Species
Tuli =~ Kolili Kilikilitai Matuku Grey tall
NW Agaia Beach 1 0 0 7 0 8
NE Tamana Beach 2 8 0 1 0 11
East Tegie Rocks 2 4 0 0 0 6
South East Sagasaga 1 1 0 1 0 3
South Beach 1 8 0 1 0 10

Niutao Terrestrial Reptiles

A total of 11 reptile transects were surveyed during the Niutao BioRAP. Three species

of reptiles (skinks) were detected (Table 20). All the transects were surveyed during

the day and there was no night sopake-eywed aSkiimrldd o
and O -DdliedkCopper -stri ped Skink3d wer e ndanh specieswo mo st

detected fromthe tr ansect s. -b@llleeCodp¥vhit reped Skinkd was c¢
but not as abundant as the other two species (Table 20). The diversity of reptiles
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ranged from two to three species per transect/site and the number of reptiles ranged
from three to seven per transect/site.

Table 20. Reptile Surveys at Six Sites on Funafuti Atoll.

Species Density (#/100 m?)
Maumataga 1 Pygmy Snake -eyed Skink 3
Dark-bellied Copper -striped Skink
Agaia 2 Dark-bellied Copper -striped Skink

Pygmy Snake -eyed Skink
White -bellied Copper -triped Skink
T3 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
T4 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
Te futi 5 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
White -bellied Copper -triped Skink
Agaia 6 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
White -bellied Copper -triped Skink
T7 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
T8 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
White -bellied Copper -triped Skink

T9 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
T10 Pygmy Snake -eyed Skink

Dark-bellied Copper -striped Skink
White -bellied Copper -triped Skink
Pukapuka 12 Pygmy Snake -eyed Skink
Dark-bellied Copper -striped Skink
White -bellied Copper -triped Skink

NN AP P WOPFRP W WDNDNMNPEPB®AMPEPNOWEPEEPDNWWWDNDPERPRPRPENDN

Niutao Land Mammals

During the BioRAP, a tot al of 10 rat/rodent traps were set for three nights. Only one
species of rat was recorded from the rat traps, which is the introduced Black or Ship
Rat (Table 16). This species is a pest and is considered a threat to the native
biodiversity.
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NIUTAO MARINE BIODIVERSITY

Unlike Funafu ti and Nukulaelae, the majority of the land area of Niutao is contained
within the main island, so three UVC surveys were conducted on the leeward and
three onthe windward side ofthe main island. The UVCs focussed on ident ifying iconic
species in the resident fish and invertebrate assemblages, as well as evaluating the
benthic substratum to assess habitat structure of the coral reefs of Niutao Atoll . The
following sections detail the results of these surveys.

Fish and Inv ertebrate Assemblages

A total of 37 taxa from 12 fish families were recorded, out of the 16 families recorded
throughout the four islands (Appendix 2.1). The four fish families (recorded in the other
islands) for which no species were recorded in the Niutao UVCs were the Haemuli dae
(Grunts/Sweetlips ), Nemipteridae (Threadfin bream) , Zanclidae (Mo orish Idol) and
Mullidae (Goatfish) . A good number of fish families were relatively abundant , namely
the Pomacentridae, Acanthuridae, Balistidae, Lutjanidae, Scaridae and Labridae
with estimated densities of 1000+ individuals per hectare . Eventhe less common Brassy
Chub was found at Niutao in estimated densities of 500+ individuals per hectare.

Again similar to Funafuti, the species richness of the Scaridae (parr otfish) and Labridae
(wrasses), are likely underestimated due to sampling constraints however, these
families constitute a major proportion of the fish biomass at all three sites surveyed at
Niutao Atoll. It is important to note that species diversity in t he Chaetodontidae
(indicator corallivore fish), peaked at Niutao with 24 species recorded . Diversity in this
family is an indicator of the overall health of the reef system , although coral species
diversity was the lowest of all four islands/atolls surveye  d. In addition, the survey team
captured a video of a young leatherback turtle that had been encountered outside
of the transects (with a shell length of ~50 cm) , which could potentially suggest the
presence of sub-tidal offshore seagrass meadow s.

In cont rast, the benthic community of the Niutao sites was starkly less speciose, with
only the Long-spined black sea urchin prese ntand recordedas a common inhabitant
(Appendix 2.1). The lack of invertebrate records could also be due to the underwater

terrain surveyed. The depth of the UVC surveys  (2-8 m) and the turbidity of the water
visible in underwater imagery captured by the survey team could possibly have
constrain ed surveys of benthic invertebrates. The relative abundance o fthe wrasses,
surgeonfish, an d damselfish recorded on the three transects at Niutao, mu st also be
highlighted for further discussion.

Benthic Substratum

There was a contrast in substrate cover on the leeward transects where hard coral
was more prevalent than rock (except at the fir st transect site where rock was more
common). On the windward transects, the opposite pattern was observed. Hard/live
corals covered less of the substrate in comparison to bare rock, except at the first
windward site, where hard corals  was more common int he susbstratum compared to
rock (Figure 22). There was distinctively more sandy substrate on the leeward coastal
sites in comparison to the windward sites
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Figure 22. Coastal substrates on three transects on the leeward (upper graph) and

the windward (lower graph)  coasts of Niutao island ; transect 1 - striped bars ,

transect 2 0 cross-hatched bars, and transect 3 & solid bars. Substrate ¢ ategory
codes are; HC 0 hard coral, RB drubble, RC drock, and SDd sand.

Four massive corals domina ted the recovering patch coral at the three sites were hard

corals were recorded : Acropora, Montipora, Echinopora and Isopora (Figure 23).
Coral bleaching ranged from eight to an alarming 57% at one site, and bleached
corals covered an average of 31% of the UVC substratum at Niutao (Table 21). The
proportion of bleached corals was higher on the leeward transects than the
windward transects.

Species Diversity & Habitat Structure

The diversity in the fish assemblage of the coral reefs of Niutao is clearly not associated
with coral species diversity. The loss of live coral substrate to bleaching is obviously
linked to a species poor coral fauna, which may have translated to a species
depauperate benthic invertebrate fauna. In contrast to Funafuti Atoll, the re were
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comparatively more fish  and invertebrate taxa in the more exposed coral reef
assemblage on the windward side of the island. It is just as likely that this pattern is

linked to a lower incidence of coral bleaching on the windward coastal shelf. The low
species richness (S) and diversity (H&)agal ues
due to the low values measured for the second leeward site in particular. The low

values recorded here are clearly linked to the alarming level of coral bleaching
(Figure 24).

Echinopora

B Montipora

Acropora

H Echinopora

Echinopora

N |sopora

Figure 23. Proportional substrate coverage  on Niutao by hard coral taxa at leeward

coastal site 3 dtop graph , windward s ite 2 d middle graph, and windward site 3 &
bottom graph . Transects where the hard coral cover was all bleached (leeward site
1 & windward site 3 ) or mostly bleached (95%; leeward site 2), have been excluded
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Figure 24. UVC at Niutao showing the depth df Wa.ter,' exeﬁt of crai bleahing an
patch coral recovery.

Table 21. Coral Cover, Fish & Invertebrate Spe cies Community Richness in Niutao .
Aspect Transect Coral Percent Cover S H'

"

Leeward 1 Bleached 8% 22 2.28
2 Acropora 3% 9 1.52
Bleached 57%
3 Echinopora 9% 12 1.81
Montipora 15%
Bleached 45%
Windward 4 Acropora 19% 16 2.29
Echinopora 26%
5 Echinopora 3% 17 2.12
Isopora 3%
Bleached 21%
6 Bleached 24% 18 2.36
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Vaitupu Atoll : Summary

The BioRAP of Vaitupu Island was carried out from the 3 ' to the 7 * of May 2021. Like
Niutao Islan d, all the survey sites were on the main Island of Vaitupu. A summary of

the survey sites and survey effort is shown on the survey map of Vaitupu (Figure 25)
and on Appendix 5.1. Insummary, 235 plant species were recorded during the survey :
from 14 gentry transects covering three vegetation systems. A total of 16 terrestrial
vertebrate fauna species (seven seabirds, three shore birds, three reptiles, two land

birds and one mammal) were recorded during the BioRAP. Marine species richness
was lowest on Vait upu Atoll , with only 27 taxa recorded. The only record of a
cephalopod ( octopus ) came from Vaitupu Atoll, and along with Nukulaelae,  Vaitupu
was the only other surveyed location where sea cucumbers occurred. There was
evidence of past coral bl  eaching follo wed by recent recovery of some hard corals .
The high nutrient input inferred from the presence of macroalgae and sponge
species, and from the turbidity of the water, is linked to the lack of diversity in the inner
lagoon.

Figure 25. Vaitupu Island 8 existing protected areas, terrestrial and marine sample sites.

VAITUPUTERRESTRIALORA

A total of 235 species of plants were recorded during the BioRAP survey (Appendix

5.2). The most diverse plant group were the dicotyledons with 172 species, however
like the other islands many of these species have been introduced to Vaitupu. The
monocotyledo ns recorded the second highest number of species (54 species)
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