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Executive summary

The Natewa Peninsula encompasses approximatéd@®ha of the soutbastern section of Vanua
Levu, Fiji, and retains large expanses of tropical lowland and hill forest.

The biodiversity of the éninsula possesses an extremely high consenvaalue. To date, a total of
threenativemammal species9bird species]2 herpetofauna specie®5 butterfly speciestl
gastropodspecies, an84 tree species have been detected in the study area.

This diversity ismpressivelyrepresentative of species assembétagcross Fiji as a whole, gividre
size of the study area. The Natewa peninsula comprises only é8dafaf the total land area of the
Fijian archipelago, bua9% of terrestrial birds50% of nativeterrestriaimammals and0% of reptiles
known to occur nationally have been foundener

Faunal groups in theatewa Peninsulalso diplay high incidence of endemism, widi.3 of birds
(15 species)25% of herpetofaunéhreespeciesP4% of butterflies ix speciesB6.1% of gastropods
(22 speciesand 31% of trees (26 specidsindherebeingentirely restricted to thEijian archipelago

Numerous specieare also very locallendemic to the study aréEhese most notabliyclude the
Natewa Silktail Lamprolia klinesmithiand Natew&wallowtail Papilio natewq, which are both
entirely restrictedo theNatewa Peninsula further six species and five sedpecies found in the
study area are endemic to Vanua Levu and its offshore islands.

The forests of Natewa also provide valuadtesystems services, both locally to communities living in
the Peninsula via flood prevention, soil protection and crop pollination, and also to global society
through the carbon stocks they sequester. Initial anglysisarbon stock estimates in thedstiarea at
20,732,148netric tons.

Thediverse ecologicadommunities of the Natewa Peninsula, &r@weverhighly threaéned by
anthropogenic pressures. Unregulated deforestatidforestdegradations extensive in the study
area Introduced Cane Toads, rodents, and most significant/@ittedl Indian MongooseHerpestes
auropunctatuysalso represent a serious threat to grenesting birds, reges, and other native
wildlife. Between 175,000 and @@00 mongooses are estimated to occur on the Peninsula.

The urgent conservation status of biodiverbigye(and the Fijian archipelago generally) is

demonstrated by the number of threaternmti®s present in the Natewa Peninsula. One native

mammal two herpetofauna species, and two tree species are considered by the IUCN to be globally
Endangered. A further two bird species, one lizard, six gastropods, and two trees are considered to be
Vulnerable, and one mammal, one bisdeamphibiantwo gastropod and one tree species are
considered to be Nedinreaterd.Particularly notable exampled threatened speci@sclude the
EndangeredFijian Freetailed Bat(Chaerephon bregullgeandthe Vulnerable Natewa Silktail

(Lamprolia klinesmithi, and Shy Ground Dové@Alopecoenas staiyi

The surveys completed in the Natewa Peninsuttateclearly highlightthe exceptional biological
importance of the region. Howevepmortunities exist to implement new survey warkhe futureto
targetasyetunstudied group#n inventoryhas been started on the arachnids of the study area
although specimens will need to be exported and examined, and further fieldwork completed, before
this inventory can be completeiority targets for new survegrotocols include macrmoths,
dragonfliesandorchids Other priorities for future work include $ieig up a habitat classification
scheme for the entirety of the study area to allow for accurate stratified carbon stock eétisnatds
as obtaining ma groundtruthed data to enhance the accuracy of carbon stock estimateCeetain
threatened species such as the critioatiglangered Fijian Monkefaced Bat may also occur in the
study areaverifying the presence of theasyet-unconfirmedspecieslso represents an important
priority for future survey work.



Introduction

The Natewa Peninsu(also referred to in some sources asTimeuloaPeninsularovers
approximatelys5,000 haof the southeastern section dfanua Levuithe second largest

island in the Fijian archipelago (Figura and Figure JbMost of its area is covered by
rugged lowland and hill forest extending from sea lev@0Dt@m. As with most of Fiji, the
underlying geology consists MiocenePliocenevolcaric igneous rockGeological Survey

of Fiji 1965 Neall & Trewick2008 To the south and east the Peninsula is bordered by the
Pacific Ocean, while to the north it is bordered bywhagersof Natewa Baythe largest bay

in Fiji. The Natewa Peninsuis.approximately60 km long, but at its base 2 km wide.
Muchof this narow isthmus isspanned by biogeographical barriemgst significantly a salt
creek anda lagoonGeological Survey of FijL965. As such, the Peninsuigsecologically

fairly isolated and supports sevérendemic speciethat cannot e found elsewhere on
Vanua LevuConversely, this isolation also means that some species present elsewhere on
Vanua Levu do not occur on the Natewa Peninsula (Tert@ht2018).Due to this
distinctivenesssome sources consider the Peninsuollae a separate biotic province in its
own right (Olsoret al 2009).This, combined witlthe extent of its remaining forested area
has led to the Natewa Peninsula being considered one of the highest conservaii@s grio
the whole of Fijj both for biodiversity generallf©lsonet al 2009 Kerr 201§ and for

specific taxa (BirdLife International 20). The forests of the study area are also expected to
sequester vast carbon stocks, tatespredicted to malkenimportant contribution to

mitigating global climate change. Thailso provide key ecosystems services to the
communities of the Peninsula, including flood prevention, soil protection, and crop

pollination.

Despite its theorized biological importandee biodiversity of the Natewa Peninsula
remains extremely poorly studied. Prior to the results presented in this report, no surveys had
been previously completed for most taxonomic grdwge(BirdLife International 2Q0).
Thelack of knowledge regarding the biological value of le#ewa Peninsulis concerning,
as the areenay also face distantial ecological pressurésvasive specieare a prominent
threat,most notably the Small Indian Mongooste(pestes auropunctatu@Vorley 2004
Kerr 201§, the population oWhich is estimated to numbbketween 175,000 and 400,000
individualson NatewedKerr 2018) The threat this specig®ses to groundnesting birds,

endemic herpetofauna species, and atlagive wildlife means itin likelihood, represergthe

4



largest single threat to the lotgrm biological security of the Peninsuleforestation is also

a very clear and present threat to the biediity of the peninsulan issue that has been
ongoing since at least the lat@60s (Powling 2018)At present, approximately 3500 people

live in the study area (97.8% of which are indigenous Fijjamh this population being

mostly concentrated in 16 rural settlements (Kerr 2018). The average income for people
living in these comunities is far below the Fijian average, with 62%haf population

subsisting below the poverty line (Kerr 2018). Given the limitation of employment
opportunities here, most people rely on eitieavy extraction diorest resourcg or clearing
forest Pbr agricultural land, to support themselves and their families. This, coupled with rising

populations, has led to increasing deforestation activities isttityarea.

Figure 17 Location ofA) Vanua Levu Island wiin the Fijian archipelagoB) the location of the Natva

Peninsula within Vanua Levu (perforated red line indicates border area stukgarea at the base of the
peninsula), andC) the border zone of thrgudyarea. The perforated yellow line indicates the natural boundary
formed by Salt creek and its lagoon. The solid orange line indicates the terrestrial border marked by the line of
a proposed artimongoose fence.



The purpose of this report is to progithe first detailed summary of the dieersity of the

Natewa Penisula, based on data collected during fieldwaoknpleted by Operation

Wallacea ({vww.opwall.con) overthreesevenweekexpeditiongunningbetween Junand

August in 20172018and 2019espectivelyFor an overviewof the structure of these

expeditions, and the methodologies used to collect the data undegpima results in this

report pleasesee Speighet al (2018).This reportaims toprovide empirical evidence for the
outstandingecologicalvalue of this site, which in ta will support future attempts to secure
protected area status for the Natewa Peninsula, or funding applidatispecific projects

here, such as initatives torteol invasive species. All data reported is sourced from within
ourwelldef i ni ed ONat ewa Peni ns wéfimed sotder dt yhe lzasee a 6 ,
of the PeninsulaFigure Z aboveshows the delimitations diis study area. Specifically, the

en ire area of the Peninsula east of O0salt cr
point of the Peninsul ads Hoagsnmwngooaerexclusione | i ne

fence which runs from the salt lagoon to Natewa bay.

The taxaspecificsections and the appendices of this report prdungedetailsof the
biological value of the study arebable 1below alscsuccinctlysummaizes theselata to

provide an overall visualization of the biological importance of the Natewa Peninsula.

Table 1i Diversity and endemism in key taxonomic groups in the NaBaminsula, Vanua Levu,
Fiji.

A)

Group Number of species Number ofFijianendemics % endemism

Mammals 7 0 0%
TerrestrialBirds 49 15 30.6%
Herpetofauna 12 4 33.3%
Butterflies 25 6 24%
Gastropods 61 22 36.1%
Trees 84 26 31%


http://www.opwall.com/

Mammals

As with most Pacific Island ecosystems (Flannery 1995)ndm@malian diversity of the

Natewa Rninsula is lowThe only native mammals occurring in Fiji are b@ig species
occurring in total)and hree(50%)of these have been detected by survey worthen

Natewa Peninsultp date the Pacific Flying Fox Pteropus tonganystheNearthreatened
Samoan Flying FoxRteropus samoengiand the Endangerddjian Freetailed Bat

(Chaerephon bregullg€Plate 1) Appendix 3) None of thesspecies are endemic to Fiji,
althoughthe latter twaareat risk throughout their range due to hunting and habitat loss. The
forests of Natewa therefore represent an important refugia fordkeebringspecies. It is
possible that other bat species may occur in the study area that have not been deteeted to dat
These include thEijian Monkeyfaced BatfMirimiri acrodonta), a Critically Endangered

Fijian endemic. An individual of this species may have been observed in July 2017, although
it was not possible to confirm the species identity from this recorduatiner observations

are required to verify its presence. Proving the occurrenbk atrodontawould enhance

the biological value of the Natewa peninsula considerably, and targeted surveys for this
species remain an important priority for future survesie.

As well as thehreenative bat species, four introduced naiant mammals also occur in
the study eea. Three of these are rodertke Pacific RatRattus exulans the Brown Rat
(Rattus norvegicysand the House Mous#&i(is musculus These thee species are liketp
have severe detri ment al ef f ec tigparticuaritith e Nat ew
groundnesting birds and herpetofauingiven precedent of the impacts of these species on
other oceanic tropical islanddarris 2009). Wrst still, however, is the impact the introduced
Small Indian MongooseHerpestes auropunctatus predicted to havieadon the
biodiversity of thestudyarea. Mongooses were first introduced to Fiji intentioniall$883
as a hypothesised means of coltihg rat populations (which represent an agricultural pest
particularly on sugar cane plantatipi€err 2018). These Mongooses have subsequently
spread throughout most of the Fijian archipelago, and their omnivorous diet, coupled with the
fact their numbers are unchecked due to having no natural predators here, has led to them
representing an extrentlereat to Fijian biodiversity generally, and the biodiversity of the
Natewa Peninsula in particuldandeed, the impact dfi. auropunctatusn Fiji, and on other
islands where it has been introduced, has led to it being listed as one of the top 100 worst
invasive species globally (Lowet al. 2000).Estimatesof the Mongoose populations in the
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study area lidbetweenl 75,000 and 400,008dividuals (Kerr 2018), anthis population
representing a severe risk to Nlihdeotharbs nati v
taxa. Controlling this mngoose population thus, in likelihoaepresents the single most

pressing conservation priority for the Natewa peninsula. A detailed study plan has been

submitted which aims to achieve tloigjective using a combirtgon of intensive trapping for

extant Mongooses in Natewa, and the construction of a 400m fence across the base of the

Peninsula to prevent further colonization by this highly invasive species (Kerr 2018) (Figure
1c).

Plate 1- Fijian Free-tailed Bat Chaerephon bregullae), photographed on forest edge in the Natewa
peninsula in July 2017.



Birds

As with most small island ecosystems, birds represgfarthe most diverse vertebrate

group occurring in the Natewa Peninsula, wihspecies having been recorded to date
(Appendix 4) Fifteen (3.6%) of these are endemic to the Fiji, with three of these (Maroon
ShiningparrotProsopeia tabuensifiji Wattled HoneyeateFoulehaio taviunensiand

Natewa SilktailLamprolia klinesmithi being locally endemic to Vanua Levu and its offshore
islands. The most significant of these local endemits kinesmithi(Plate 2)which is

entirely restricted to the Natewa Resula.The global populatioof this birdis estimated at

just 6000 12,000 individualsall confined to an area e260 km2(del Hoyoet al 2020).

Given this isalong with the Natewa Swallowtd. natewa(see below)the most range
restricted species occurring in our study ar
for the Natewa Peninsués a wholeL. klinesmithiperhaps representbe single greatest
conservation priority for all species occurring ie shudyarea. Data from point count

surveys are being used to try and estimate population densities of this species, and targeted
behavioural work has also been completed which documents the first nesting behaviour in the
Natewa Silktail (Englan@019.

The longterm monitoring data from point count surveys in Natewa will also be used to
census trends in local bird communit@ser extensive longitudinal gradiergsnerally, and
alsobe analysed tdetermine relationships between avifauna communityposition and
habitat disturbanci the study arearhis will allow for the firstempericalppreciation of
how forest clearance and degradation impacts upon Fijian bird cotesuaikey outcome

in understanding the consequences of continued habitatictest in the archipelago.



Plate 2- Natewa Silktail (Lamprolia klinesmithi) in tHerests of théNatewaPeninsula the only
locality where it occurs. Photograph by Greg Kerr.

Herpetofauna

The herpetofauna of the NateWaninsula is relatively rich for a Rfic island ecosystem,
with 12 reptile and amphibian species having been detected to date (Appenihis
includesbot h of Fi j i 6 ghe Bradngere FijiannGpobnd Brdgefmuter,
vitianug, and the nar-threatened Fiji Tree Frogprnufer vitiensiy as well as three gecko
speciesfive skink speciesand onesnake Two of these skinks, théiti Levu Mountain Tree
skink (Emoia campbeljiand theViti Copperheaded SkinKkEmoia parker) are highly
notalle records, as both apeeviously known to occur only on Viti Levu. Both records
thereforerepresent major extensions to the known ranges of these threatened Fijian endemics.
Given the biogeographical separation between Vitu Levu and the Natewa Peiiticswilal,
also be possible that either or both of these species may represent currently undescribed taxa.
This remains entirely speculation at this stage, although represents an impa@maet fav
future research

The final herpetofauna species dételdn the Natewa peninsula is the introduced Cane
Toad Rhinella marind, which was brought to Fiji in an attemptdontrol Cane Beetle pests

in sugar plantations. The introduction of Cane Toads has caused widespread ecological
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damage across the Austrdtacific Region (Shine 201@nd has been shown to have an
adverse effect on native Fijian herpetofauna specifi¢hlityayanet al. 2015). It is therefore
likely that Cane Toads represent a threat to the biodiversity of the Natewa Peninsula,
although their population size, and the extent to which they predate or otherwise outcompete
native species has yet to be quaetlfthis representsramther important avenue of research
for the near future

A final observation of note regarding the herpetoa of the Natewa Peninsula relates to
the absence, rather than presevica specieshe endangered Fiji Banded Iguana
(Brachylophus fasciatysThis iconic Fijian species does occur in parts of Vanua Levu, but
does not appear to occur in tedyarea, despite the presence of large tracts of suitable
forest habitat. It may be that the spediasnever colonized the penmig due to its
biogeographical isolation, but it may also be the case that it has been extirpated due to

pressure frm invasive species, suchtag Small Indian Mongoose

Plate 3i Cane Toad (Rhinella marina) on the Natewa Peninsula.
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Invertebrates

Invertebrate surveyis the Natewa Peninsula have, to dategeéy focussed on two key
groups;Butterflies (Lepidoptera) and Gastropods (Gastropoda). This is due to the relative
simplicity of surveying the former, and the availability oésfalist taxonomic expertise for
surveying the latter. To date, a total of 13 butterfly species have been detected in the study
area (Appendix 6) along with 61 gastropod species (Appehdireliminary work has also
begun on assessing the diversity of arachnids in the stud{Agmeandix8). To date only
three species have been reliably ideatiffrom the Peninga, although this number will
undoubtaly increase substantially germits to export specimens to reums are granted.

Approximately onequarterof the butterfly species detected in the study area are Fijian
endemics. The most notable of these is the Natewa Swall¢R#guio natewa (Plate 4)
which is a newlydescribed species that &s far as current knowledge suggesisirely
restricted to the Natewa Penins(if&nnentet al 2018).Unless it is subsequently found to
inhabit other parts of Vanua Levu, this speanay be one dhe most rangeestricted
Papibnidae species found anywhere in the World (Teneeak 2018), and its occurrence
here is a major contribution to the biological value of the Natewa Peninsula.

The Gastropod community of the Natewanisula also appears to possess high
conservation value, with 22 (36.1%) of the species present being Fijian endemiufs,
which are als@onsidered threatened or n¢lareatened by the IUCN (20 Some of the
records from the study area appear togepent majospecies range extensions (with some
species not being currently mapped as occurring further north than Viti Levu), and one
speciesDiastolen.sp. 'Viti) in likelihood representingn entirely new species to science,
whichis likely to prove to be another Natewa Peninsula endemic.

The butterfly and gastropod surveys completed in the study area to date give a good
approximatandicator of the invertebrate\dirsity of the Natewagninsula. Howevermany
invertebrate taxa remain, atgsent, entirely unassessaddsome of these taxa may
represenimportant targets for future surveyork in the area to focus on (subject to
availability of relevant taxonomic expertise). Groups deptal future interest include
macremothsanddragonflies As above, the continuation afachnidsurveyswould also be
productive, subject to thevailability of export pernts for speamens sourced from these

surveys
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Plate 4i Natewa Swallowtail (Papillo natewa) on the Natewa Peninsula.

Botany and habitat structure

Botany surveys in the Natewa Peninsula have detected, to date, a totaleaf §decies
(Appendix9) along with numerousorttree plant specigfowling 2018)Results of the
botanical survey completed to daiedicatethatthe tree community of the Natewa Peninsula
is speciose for an oceanic island. The Peninsulasalgports numerous very local endemics
(three palm speciaxccurring herare only known to occur on VaaulLevu and its offshore
islands)as well as globally threatened species (five species present aigeted the be
threatened or nedhreatened by the IUCN). Beyond tfagrly robusttreespeciesnventory
completed to datesome additionadurveywork has also examined othewtanicalgroups,
notably OrchidsAt present results from these additionalv&ys are not sufficient to
generate gystematic inventory for thesgher plant groups, although further work on these
groups in future fieldwork seasons may allow such inventories to be compiled.

As well as the botanical surveys, habitat survey sdzame also collated extensif@est
structure datsetsfrom plotscompletedwithin the Natewa Peninsula, with an objective of

calculatingcarbon stocks sequestemgithin the forested sections of teudy area. A
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detailed appreciation of these carborcksois of fundamental importance if carbon offset
based funding, such as that provided by REDD+, is to be applied for in the future (United
Nations REDD Programme 20). Using the methods described in Spegfal (2018), a
total of29 20m x 20m plots v& been surveyed to date, with circumfereatbreastheight
(CBH) measurements being obtained from all trees witteése plots. Survey effort was
divided between two broad forest types; undisturbed forest and disturbedBgre&skting
average carbon stock values from the plots completed in both ofhihlgisat stratifications,
and extrapolating these values over the estimated hectarage of both forest types on the
Peninsulg24,000 ha for undisturbed forest and 18,000 hai&tuxbed forest)overall
carbon stocks for the study area were estimat20,@82,148 metric tons

These figures suffice for an eadyage assessment of carbon stocks in the study area, and
give a preliminary appreciation of the approximate scatbexe stocks. However, more
robust estimates are required if applying for lasgale carbotbased funding (such as that
provided by REDD+) is an aspiration for the future. Two elements are necessary to develop
more detailed carbon stock assessmentsly;imbre data is needed from more plots, and
more longitudinal data is required frgtots which have already been surveyed. These data
will be sourced by further opwall field seasons in the Natewa Peninsula. Secondly, a more
detailed appreciation of hahttstratification for the study area is needed to ensure carbon
stocks can be more accurately calculated. This is more difficult in the Natewa Peninsula than
in some other tropical forest sites, as sections of disturbed and undisturbed forest are often
guite intermixed, and are not easy to determine using remote sensing afalgsisost
practical solution to this is to incorporate a forest classification survey team in future field
seasons. The job of this team will be to explore the entirety of Pen{dsuted for the
purpose of this stydinto 1km x 1km survey squares. The team will complete rapid habitat
survey assessments in each of these squares, and assign to each one of four broad habitat
stratification categoriesfi undi st ur b e d d$eoondary forest/disgyrbedlie r at e
secondary forestnehor est 6. The wul ti mate goal will be
map of the whole study area. The combination of larger datasets and more detailed and
delimitated habitat stratification categorieslwilow future carbon assessments to be

accurate enough to support funding applications for {acgée funding, such as REDD+
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Plate 5 The forests of the Natewa Peninsula; a major source of carbon stocks.
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Conclusions

The results of this report provigatensiveevidence thathe biodiversity of the Natewa
Peninsula is of national significance. The study area, which encompasses just 3.1% of the
total lard area of the countygupports a disproportionately large proportof Fijian
diversity, with 60% of all terrestrial bird speci&§% of all nativemammalsand 40%of all
nativeherpetofaunal species being found here. This includes many globally threatened and/or
endemic species, the most notable of which are #dtewd SilktailLamprolia klinesmithi
and the Natewa SwallowtaiPépilio natewd, the known range for both of which is restricted
entirely to the Natewa PeninsuRreliminary kabitat survey data also indicatestthe
forests of thestudy area storesst carbon stocks, with current estimates predictioge
than 20 million metric tonna® besequestered here.
The case for protecting theadwa Peninsula to ensure the ldagn integrity of its
biodiversity and ecosystem services is therefore Viear cHowever, given that severe
ecological pressures occur in the study &resst notably from invasive species and
deforestation it is important that any conservation acsdrerebe implemeted swiftly, to
prevent furthedeterioration of its unique biodiversity. Proposed conservation initiatives
range from legislative action (i.e. gazettingthe areaas Biji f i r st maj or terr es
park) to applied invasive species control projékisrr 2018). The data presented in this
report demonstrates that such actions represent a strong investment of conservation resources.
While surveys to datkaveprovided a strong overview of the biodiversity of the Natewa
Peninsulathere are multig opportunities for future fieldwork to expand our knowledge of
the study area further. Certain invertebrate and botanical taxa remain unsurveyed or partially
surveyed to date. Developing systematic inventories for these groups, which include macro
moths,dragonfliesand orchids, would allow for a more detailed assessment of the
biodiversity of the study area, and might possibly uncover more species endemic to the
Peninsula. Opportunities also existtnduct further work in the focal taxonongmups
presented in this report. For example, confirming the presence of the Critically Endangered
Fijian Monkeyfaced Bat (Mirimiri acrodonta) would considerably boost trenservation
value of the Natewa Peninsula, as would the discovery of any cdppsisity within the
skink species present; further analysis of theag yield further peninsulapecific endemics.
An expansion of habitat structure surveys in the study area, including the development of a

land classification map for the Peninsula,lsbanecessary to develop more robust
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assessments of carbon stottken has been possible to ddiewever, while further work

remains to be completed to refine our knowledge of the study area, the data presented in this
report clearly shows the Natewa Renila possesses extremely high conservation value, and
represents high priority areafor conservation projects aiming to protect the biodiversity of

this Pacific island nation.

Plate6i TheNatewa Peninsula
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