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PREAMBLE BY THE PRIM E MINISTER

The Papua New Guinea National Biodiversity Strategy and Action Plan
(NBSAP) fulfils in part, commitments PNG made under the Convention of
Biological Diversity (CBD). It takes up the challengeeskrincreasinghreat

and decline of our very derse and uque biodiversity, many of which are
found nowhere else in world. Since Papua New Guinea was first settled almost
10,000 years ago, as demonstrated by the Kuk Heritage Site, its unique
biodiversity has been continuously under threat, from éisérdction dhabitat,

harvest by growing rural populations, and successive waves of erosion of
biodiversity through introduction of pests, weeds and diseasesactioas of
PNG6s growing rural popul ati on h abte fobgeoanyretvteat f ar
in its unique bi odi vmralsubgistencpoputaonhaveavar thhousands df P N C
years resulted in extinctions of some of our unique biodiversity and the growing threats to our unique
biodiversity continues unated today, irough ever evolving forms of change.
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Today, PapuanatNeanimasyplantg and ather forms of life are under threat. Papua New
Guinea boasts of being amatig fewmega diverseountries of world, however the State of the Forests

of Papua N& Guineaaccording to the Greenpeace report 268fjRalleda growing threat in the fast
decline in PNG6s primary forests an dossperbasiveeq uen
envi r on me hhis growing threaticerdinues aipated today

Papua New Guinea first pledged to play its part in turning the tidbendeclineof our unique
biodiversity at the Rio Earth Summit in 1992. There, among the global community, we affirmed that
biodiversity is vital to sustaining life, aradfers us ainique basis protecting our equally diverse culture

and languages thgive usthe edge in declaring ours as truly, a country of diversity. Our biodiversity
plays a vital part in our culture and national identity. Our pledge to recognisedrgityi\as bimg vital

to sustaining life athe RnrSummi t i n 1992 has charted the road
The PNG NBSAP 2007 reaffirmed this commitment and thus charted our way forward.

The PNG 2007 NBSAP articulated our nationalgéals 6teut hdeb on the gr owi
biodiversity, and to maintain and restore a full range of our remaining natural habitats and ecosystem
through protected area systems and thus ensuring the survival and existence of viable populdtions of al
native sgcies. The 2007 NBSAP charted our way forward with a comprehensive range of actions that
we needed to initiate or improve progress on, to achieve our 1992 pledge and other Multilateral
Environment Agreements (MEAS) that PNG signed following. Ri

Today, nearly 97% of our land area and marine environments, remain under customary ownership
largely due to our unique land tenure system. This poses huge challenges to PNG. In 1993 PNG pledged
to assign 5% of its land area under protected area systedhto da& we have not reached that target.

Much of our land and marine environment remain outside protected areas. We need to manage our
working relations with traditional landowners, we need to articulate our national and sectoral policies to
accommodte traditimn a | l andowner s, we need to oO0fine tune
participatory approaches, we need to articulate innovative incentive schemadifaral landowners

t o Oup taedeadd marine environments for protected area systeaiiciesaddressing incentive
schemes may be a forwdiat PNGto achieve its CBD targets. Several commubi@ged conservation

projects in PNG have demonstrated that conservation outcomes are achievable.
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The PNG 2007 NBSAP has set the roadmap to aictyehese broad range of actions. As a country, we
have learnedur lessons. We need to review the 2007 roadmap and set goals and targets that are
achievabl e. T 20) a yséhso uN RIS AbPe (a2 061 i vi ngdé evol ving
changing form&nd conditions of the environment.

Biodiversity playsamyriad f si gni fi cant roles in our | ives,
towns and cities, into our villages and into @arflung remote islands and into our remote haghtude

misty highland valleys and alpine communities. Biodiversity plays tal vble in sustaining our
livelihoods, our languages and our culture. We depend on our biodiversity to sustain our daily
livelihoods. The diverse languages and cultures set us apart frorasthef the world. Our unique
traditional songs and dances ahd traditional headress and costumes that we wear, epitomises the
uniqueness of our culture and tradition and above all, this uniqueness is a manifestation of biodiversity
at its best.

Asthe PNG 209-2024 NBSAP charts our way forward, and recognigimgmultiple roleshiodiversity

plays in PNG, i t mak ebsi osde nvseer stia ya d cspntBapiehiNswotnhe ed s
Guinea as the roadmap and driver of the 920BSAP talay and beyond.

Rt.Hon. James Marape
Prime Minister of Papublew Guinea
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FORWARD

Pgpua New Guinea has a commitment to protecting the global environment
for the wellbeing of its population and its global community at lafds

is demonsgtted inpublic declarations and commitments atitbgional and
international forums and is party to a number of environmental conventions,
treaties and protocols, most notably, the three United Nations Conventions
which are; the United Nations Convention Biodiversity (UNCBD), the

United Nations Converdn to Combat Desertification (UNCCD) and
United Nations Framework Convention on Climate Change (UNFCCC).
The ratification of these convent.i
protecting the already threatd global enviroment from further degradation.

Thi s National Biodiversity Strategy and Action
commitment to the implementation of Decision X/2 of the Tenth Conference of Parties (COP10) of the
Convention orBiological Diversity (CBD), which requested parttegevise their strategies in line with

the Global Strategic Plan for Biodiversity 2602Q20.

The NBSAP is closely | i nk-earDdvelopmehtstrargicoPlaa 204k w G
2050), the V&ion 2050. This Plan sets in motion pathways foivdgl on the National Goals and
Directive Principles of the Constitution which statesthat, h e Nat ur al Resour ces ¢

of Papua New Guinea should be conserved and used for the colleseft lof the people and should

be replenishedinth i nt er est of ThaMisiom 2050 gimnte maximizedhe bemefits
from natural resource while ensuring sustainable management of the environment. The Vision 2050 is
complemented by otherrategic planning documents such as the PNG DevelopBigategic Plan
(20102030) and théedium-TermDevelopment Plan (2032015).

The NBSAP is also a guiding policy framework for provincial and district authorities, civil society and
the private sectoin their approaches to biodiversity conservation and ecosystems management. The
success of implementing the Strategy involves clasadination among the key departments and
agencies of government concerned in biodiversity conservation and natural ees@mmagement,
relevant economic sectors of the government, and with the private sector. It also involves updating of
current programms and setting priorities for programming and funding.

| am optimistic that necessary mechanisms and instructions wikveoped to improve coordination
between Government agencies as well as private anga@rnment organgions to appreciate this
Strategy and implement the Action Ptaham also confident that adequate support will be solicited to
sustain the effortsontained herein and above all, its implementation.

Hon.Wera Mori, MP
Minister for Environment and Climate Change

v
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1.0 EXECUTIVE SUMMARY
The National Biodiversity Strategy and Action Plan (NBSAP)2Rp1®2 4 i s Papua New
roadmap to conserve itschi biodiversity and serves as a guide in achgpdhe ount r y 6 s
development agenda in the next two decades.

The NBSAP is closely linkedot t he Papua NeawDe@lopmerd Stategic £lan
(20102050), the Vision 2050. This Plan sets in motiothpays for delivery on the National

Goals and DectivePrinciples of the Constitution which states tiiallf he Nat ur al Resou
the Ervironment of Papua New Guinea should be conserved and used for the collective benefit of

the people and shouldbeteg ni shed i n the i nt €e¥soh2080fam$ ut ur e
to maximize the benefits from natural resource while ensuring sabtai management of the
environment. The Vision 2050 is complemented by other strategic planning documents seich as th
PNG Development Strategic Plan (262@30) anl theMedium-Term Development Plan (2018

2022). In addition, this strategy demonstrates RapuNew Gui neads commi t
implementation of Decision X/2 of the Tenth Conference of Parties (COP10) of therGion

on Biological Diversity (CBD), which iuested garties to revise their strategies in line with the

Global Strategic Plan for Biodgrsity 20112020.

The NBSAP is also a guiding policy framework for provincial and district authorities, civitgocie
and the private sector in their approaches biodivasity conservation and ecosystems
management. The success of implementing thee§iahvolves close coordination among the
key departments and agencies of government concerned in biodiversityatinsesind natural
resource management, relevanonome sectors of the government, and with the private sector.
It also involves updatingf current programmes and setting priorities for programming and
funding.

1.1PAPUA NEW GUI NEA6S DEVELOPMENT VI SI O
The PNG Vision 2050 is a 2ear vision thateflectsthe aspirations of the people of Papua New
Guinea to create a prosperous and stroagion, and covers three keyeas: sociatapital,
infrastructure development and economic development. The V)60 projects Papua New
Guinea to have reachéde ranksof middleclassincome countries by ending extreme poverty,
narrowing the economigap with the emerging economies of the Association of Southeast Asian
Nations (ASEAN) and fostering a democraticl@mvironmentally sustainable society, by 2050.

The PNGVision 2050 specifically envisions the restoration of a strong bond between thle peo

of Papua New Guinea and their environment and the sustainable use and management of the
natural resources andwronment for the benefit of its people as emséd in he 4th Goal and
Principles of PNG6s Const it ufocuses attenfion en tlen vi r o
protection of biodiversity, priority habitats and ecosystems. The NBSAP comes at amogport

time to serve as a roadmap to achieve tharenmentand sustainability development targets of

PNG Vision 2050.



PNG NBSAP 2012024

1.2 PAPUA NEW GUINEA AS A MEMBER OF THE GLOBAL COMMUNITY
Papua New Guinea ratified and became a Party to the Convention on Biologicaitpi¢@BD)

on 9thJunel993. As a Party to theBD, PapudNew Guinea has undertaken a national process to
develop the NBSAP by engaging adicsors of the country to achieve the objectives of the CBD.
The NBSAP uses the ecosystems approach in its eftmtzrds the maintenance of ecosystem
services ad functions provision of food, water, shelter, fuel; restoration of habitat; regulation of
climate; sustaining cultural services; and pollination or dispersal of seed sources and banks.

Papua New Guinea emions its NBSAP as a living revolving procesattwould st the roadmap

towards consolidation of actions and aspirations of its people dsveasustainable future. The
NBSAP is a fAlivingo document that compjial es ne
biodiversity communication and public axgaess sttagy; a Clearing House Mechanism (CHM)

that will serve as a platform for informati@nd knowledge management on biodiversity to aid in

policy decisioamaking, and a funding planto conserveandsas nabl y use the cou
diverse bidliversity n an equitable manner.

The NBSAP also outlines Paifg and implement tBaiNagogaa 6 s s
Protocol on Access to Genetic resources and BeBbk#fiting to achieve the third objee of the

CBD. Papua New Guinea would needystematiccapacitybuilding strategy to achieve this,

protect its resources and provide bésdb its people.

The NBSAP encompasses six major sections: (i) the context that describes the wealth and threats
to biodiversity; (ii) the legal and policy imework thatembodies the governance of the
biodiversity conservation, (iii) strategy that defines the vision aiwdifizes strategic goals; (iv)

the national targets and key action plans that focus on Kegtones and the plan for addressing
issues orbiodiversiy; (v) the implementation plan, the national targets and the actions envisaged
to reach targets and thgi) is a section that focus on the supporting mechanisms needed to
implement the NBSAP agenda promote biodiversity conservation and sinsthle useof the
resources.

1.3IMPORTANCE OF BIODIVERSITY AND NATURAL RESOURCES TO

PAPUA NEW GUINEA

Biological diversity or biodiversity is the variety of all life forms. It encompasses three levels of
diversity:genetic, species and ecosystems.

Genetc diversityis the variety of genetic information stored in individual plants, animals and
micro-organisms. Speciebversity embodies the variety among species while ecosystem diversity
is the variety of halats, ecological communities and resilience agiecologichprocesses. The
CBD defined biodiversity as thee variability among living organisms such as talras@rine

and other aquatic systems.

Biodiversity is constantly evolving. It can be incredsby genetic changes and evolutionary
processg, or it canbe reduced by threats that lead to biodiversity population decline and
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extinction. Biodiversity is théfe-s upport system for all Bufmam be
food, health, shelter, edicine, fuelwater,clean air, regulates tloimate, reglates the resilience
of ecosystems and above all sustains the livelihoods of foegstindent peoples.

Papua New Guinea is largely a rdbalsed community whose livelihoods are dependent on the
natural resources, biodiversity and functiannesilienceof its key ecosystems and habitats. Our
development priorities to promote extractive industries,stoye agriculture, fisheries, mining,
tourism and subsistence agriculture are often in ainflith biodiversity conservation as these
devdopment actiities impact on natural resources, often reducing natural ecological resilience of
ecosystems, signdantly reducing aesthetic values of landscapes, and threatening livelihoods and
time-tested ecial fabrics of rural communities through clieting land and resource use
challenges.

1.4 GLOBALLY SIGNIFICANT BIODIVERSITY OF PAPUA NEW GUINEA

Papua New Guines home to a number of globally significant ecosystems and endemic species
and is well posibned among the mega diverse countries to begrezed as om of high
biodiversity countries. Papua New Guinea has a complex geological history and it has been
podulated that tectonic movements associated with the colliding Australian plates havesgven ri
to the current central cordillera effectiyalividing the country into southern and northern verdant
including the separation of the north coastal ranges @inge to largely isolated biota and high
levels of endemism.

1.5STATUS AND TRENDS OF BIODIVERSITY IN PAPUA NEW GUINEA

Forest and Mountain gdsystemsForest cover has decreased by almost 1.41%, with 362,400 ha
of forest lost to deforestation and forest de@tion annually, between 1990 and 2002. Primary
forest around P NGO sdflBad@amsacrosk theAmaioldnd qoastalpagps a
have bee extensively logged, most being converted to grasslands, cropland and secondary forest
vegetation. Sgcies lists are consistently being updated through intensified surveys into unknown
remote egions of the country.

To date, the specieschness of PNG s hi gher vertebrates number
comprising of the following higher vertebrates; 3p2cies of amphibians; 335 species of reptiles,

813 species of birds and 298 species of malanThe amphibians account for 4.6% of thelwdro s
tota,brot i | es account for 3. 3%, birds account for
total for highervertebrates.

Around 4,921 species of PNGO&6s anil&ybndanmomgd pl ar
the animals include the follang; 1 extinct 19 critically endangered, 47 endangered and 275
vulnerable and the remainder listed Near ThreateN&g, (east Concern (LC) or Data Deficient

(DD).
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Under current IUCN Red List for plants,®0 s peci es of PNGO6s npd,amtht s ar
include the following; 17 species as Critically Endangered (CR), 20 species as Endangered (EN),
120 specieas Vulnerable (VU), the remaining 449 species being listed as NT, DD or LC.

1.6 ECOSYSTEMS INPAPUA NEW GUINEA

Papua New Guinea has a larlged area of 82,840kn3, an extensive coastline covering around

20,197 km, an inshore area of around 40,000khreds, sea grass beds and mangroves, an
extensive EEZ of 3,120,000Knwith territorial watersof 355,699k and inshore fishing waters

coveing 170,596kmM On the back of a very complex geological history that has been postulated

to giverise to the complexiy of PNG s terrain from the roll i
to the extremely mged and mountainous montane peaks that tower the islandat around

4,500m.

To describe ecosystems in PNG is a daunting task given its complexity. How@agistems in

PNG are best described under the auspices of ecoregions as proposed by WWEF. In this context,
PNG can be conveniently divided into nine (9) ecoregions (Figure 1), each comprising its own
unique assemblage of ecosystems, habitats and species.

1.7PROTECTED AREAS IN PAPUA NEW GUINEA

Having ratified the CBD in 1993, Papua New Guinea joined the global community in conservation
and protection of species through the establishment of Protected Areas. The enabling legal
framework for the establishmentpfotected areas, are the National Parks Act, Fauna (Protection

& Control) Act and the Conservation Areas Act. To date most of the protected areas in PNG have
been declared under the auspices of Wildlife Management Areas (WMAS), the enabling legislation
beng Fauna (Protection & Control) Act. To date, the protected areas in Papua New Guinea
comprise around 1,897,595 hectares, with WMAs accounting for almost 91% of the areas
protected, Conservation Areas (CA) with 4% and the remaining 5% comprising offevildli
sanctuaries, reserves and parks.

2.0NATIONAL BIODIVERSITY STRATEGY AND ACTION PLAN

20192024
The revised NBSAP encompas$®s majorsections:

(1) the context that describes the wealth and thredimthversity

(i) the legal and policy framework that embeslihe governance of the biodiversity
conservation

(i)  strategy that defines the vision and prioritizes strategic goals

(iv)  the national targets and key action plans that focus on key milestones and the plan for
addressing issues on biodiversity

(v) the implementatio plan, that highlights lessons learned, challenges ahead and supporting
mechanisms needed to implement the NBSAP agenda to promote biodiversity
conservation and sustainable use of the resources in thésion

v
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Purpose

Papua New Guinea envisionsBSAP as a living revolving process that would set the roadmap
towards consolidation of actions and aspirations of its people towards a sustainable future. The
NBSAP is a Ol i vi ngo tiaha lawsnpamstprogramanes andpnojpcis.ITekes n a
NBSAP al so outlines Papua New Guineabds strateg
on Access to Genetic resources and Bet@fdring to achieve the third objective of the CBD.

Papua New Guinea waliheed a systematic capaeityilding strategy to@hieve this, protect its

resources and provide benefits to its people.

Vision

ALIiving in harmony with naturedo where ABy 205
wisely used, maintaining ecasgm services, sustaining a healthy planet andeateig benefits
essential for all/l peopl e. o

Objectives:

The mission of this plan are;

1 Sustainable development measures developed in all sectors to increase resilience to the
impacts of climate change anadveronmental changes

1 Improve understanding on enemmental sustainability and climate change with
educational awareness on values of biodiversity, and economic opportunities such as
carbon trade, payment for ecosystem services, and ecotourism

1 Conserve anavisely use our natural resources and environmanguage and cultural
identity for the collective benefit of the present and future generations

1 Effective participation and cooperation with national and international community on
environment and climatehange agendas.

1 Realization, enhancement and egttivhent of mechanisms for fair and equitable sharing
of benefits arising from the utilization of genetic resources

Targets:

The Strategic Plan encompasses 20 National Targets for 2020 TAaidets), which are aligned
under the five UN strategic goals.ddpoals and targets set are both ambitious but practical through
a flexible framework to achieve global biodiversity targets. Countries are flexible to decide and
establish their own nation#rgets taking into account national needs and priorities whiith

have to contribute towards achieving the global targets.
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CHAPTER ONE
PAPUA NEW GUI NEAG6S B

Settirg the Context: The Biodiversityssets andrivers of Biodiversity Loss in Papidew Guinea

3.0INTRODUCTION
Papua New Guinea takes ggaamong the global community as a country that portrays a land
of vast cultural diversity and is a host to esieth of known languages. Not to be undone, as if
the cultural diversity had not done its job, the complex geology and plate tectonics pave the
way for Papua New Guinea to be a host to a remarkable diversity of flora and fauna that have
tested the imagination of naturalist and scientists into the millenniuaversing New
Guineabs tropical topography ar e hedcomtry$$ of t
home to more than 800 species of birds and an estimated 25,000 to 30,000 vascular plants.

Papua New Guinea 1is al so hoofmbuttetflyy thet Queen wor | d
Alexandra Birdwing, which was first discovered in 1906 and onlydaua the coastal plains

of Oro Province. The worl dbés | argest species
the planetds onl y fphe i4skoowrogpeciestof trea kangaraosd THe2 o
complex orogeny of PNG also gave rise totseunt r y6s diverse inter.|

spectacular highland valleys, grasslands, vast expanses of tropical rainforests, ancient swamps
and mangroves. Primaryinforests shelter under its huge umbrella around 75% of the country.

The mai nl a ncdnsists obuadullatinglowkrgrasslands anchountain ranges that

ri se to Mount Wi | h e summit,at H509 nt aslu Crisscrosding the g he s
count s compl ex and diverse topography, actin
accessare collectionof anastomosing waterways, the largest of which ar&émk, Purati
Markham,Strickland, Kikori and Fly Rivers.

Papua New Gui n eealth doesmmot segm to berreachingyits ttweshold. Between
2008 and 2011 at least 1060 newecps have been discovered in New Guinea, including 218
species of plants, 580 invertebrates, 71 fishes, 132 amphibians, 43 reptiles, two birds and 12
mammals, acading to WWF (2011). Not to be undone by this this biodiversity wealth, Papua
New Guinea hds 38 species of the 42 known species of Bird of Paradise.

6
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This land of diversity is also rich in natural resources, with the minerals and hydrocarbon
industry doninating the exports. Since 1991, over $26 bn has been invested in the oil and gas
industryin Papua New Guinea, with over $6bn being invested by the sector in 2012 alone.
With the completion of the LNG project, Papua New Guinea will be riding on baek of
expanding extractive industry.

The agriculture also accounts for etherd of the GDPT he countrydés oil pal
seventhofthevor | d 6 s p beingithe ¢hedrlargash exporter of palm oil accounting for

1.3% of the global exports. Second in the agriculture sector to the oil palm industry in export
values, Papua New Guinaforest industry sector continues to expand on the backbone of
strong rgional demand for raw materials. The rate of growth for the industry has accelerated

over the past decade as the government has allocated large swaths of land for agricultural
develgpment which has allowed companies to fell increasing amounts of valuapleat

ti mber species for export. The vast majority
for China, which retains a substantial appetite for wood as both an inpsibtenitdomestic
construction industry as well as a new raw material fontaeufacturing of goods for export.

The fisheries industry sector follows the agriculture sector with commercialbase

industry accounting for around 482,000 tonnes on an arbagb. This tuna industry
represents some 11% of the global catch.

3. IPAPUA NEW GUI NEAG6S BI ODI VERSI TY Wi
Tropical mountains and fdlung marine ecosystems are highly diverse natural laboratories
that provide an ideal setting for evolutionary and egizal studies. The tropical island of New
Guinea is exceedingly diver¢6ressitt, 1982), and naturalists ever since Wallace (Toussaint
et al. 2014) have used the island as a natural laboratory to study the evolution of species and
communities (Wilson, 961; Diamond, 1972; Gressitt, 1984). Being situated in the tropics,
PapuadNew Guinea is home to an extraordinary diversity of climate zones and landforms. These
range from lowland plains with seasonal climate to alpine zones with permanent ice on summits
(>4,700 m above sea level). As an island, Papua New Guinea contains mamtgimranges
and some of the worldés |l ast remaining tropi
was formed in the past 5 million years, resulting from major mountaidibgibnd what is
arguably the worl dbés mo saldwincebah012) furthey manlified c t o n i
by extensive volcanism and glaciations (Hope, 1976). On the back of this complex geotectonic
history that resulted in island arc collisions andgenies, triggering speciation events that
stand out as the key factorscaunting for the high biodiversity in Melanesia and New Guinea
in particular. Various studies, Diamond (1972), Gressitt (1982), De Boer & Duffels (1996),
Polhemus (1996), Kalkman dt (2013) and Georges et al. (2014) describe events for the rise
anddiver si fication of PNGOs biodiversity parti
and Heteroptera. Results suggest that spéewet diversification within New Guinea as a
whole tobe more recent with lowland vertebrate taxa tending exhibit +sotkhdivergence
on either side of the predominant eastst cordillera (Unmack et al. (2013); Deiner et al. 2011;
Dumbacher and Fleischer, 2001). Montane taxa more commonly exhibiveshastplits,
thought to result from more local allopatric speciation amdmragnages along the cordillera
(Joseph et al. 2001).
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Recent studies by Allison and Tallowin (2014) provide a comprehensive insight into Papua
New Guineads bi odtonte spgdes ychness antl €ndemisnm among itha
countryo6s tteebrrraetsetsr.i aTalvleowi n et al . (2017) 1
vertebrates species richnesendsto peak along the central cordillera except for reptiles.

3.2UNDERSTANDING BIODIVERSITY
Biodiversity is the variety of all forms of life, based onetrlevels of diversity: genetics,
species and ecosystems. Genetic diversity is the variety of information that is inherent in
individual plants, animals and miecarganisms; specieswersity and the variety of species
and ecosystem diversity is the vayiaif habitats, ecological communities and processes.
Convention on Biological Diversity (CBD) defines biodiversity as the variability among living
organisms that inhabit the terreatrimarine and aquatic systems. Biodiversity is constantly
evolving, andit can be changed through genetic and evolutionary processes, and it can be
altered by threats that can lead to population declines or extinction. Biodiversity sustains life
and livelihoods across the globe. It is the source of food, shelter, water,aclg&ealth,
medicine, fuel, and regulates the overall climate system.

Biodiversity plays a significant role in sustaining the livelihoods of the people of Papua New
Guinea. Biodversity plays a central role in ecosystem functioning and maintenahabitdts.

For many rural communities of Papua New Guinea, biodiversity is intricately embedded in
their culture and traditional including sustaining daily livelihoods. Biodiversityie ver yon e 0
business in rural Papua New Guinea.

3.3 TOPOGRAPHY & GEOLOGY

Topography is suggested to influence richness most in regions experiencing the greatest
climatic stability over the longest period of time, such as those in the tropics (Fine Rk

Guinea is among the most biologically diverse regions on thetp{Bnooks et.al.2006). The
exceedingly rich vertebrate assemblage (c. &
l ess than 0. 2% of t he Earhteh s oldauncd soufr ftahcee )i s
(785,753km), tropical climate, omplex geological history and extensive mountain ranges
(Allison, 2009; Shearman and Bryan, 2010). This remarkable degree of tectonic complexity

has resulted in extensive mountainifiglccounting for over 31% of the New Guinea mainland

to be above 1000rfAllison, 2009). These extensive and often isolated mountain ranges have
been the driving force b-edtricteddspedled GrodsictshThg h | e
species radiationcaoss the country among various taxonomic groups is also attributed to
PNG6s compl ex geol ogi cal history.

3. 4ECOREGIONS AND ECOSYSTEMS
Papua New Guinea has been divided into Ecoregions, a scheme adopted by WWF and
accordingly, PNGO s mporiset tieer Admiralty, dNarteastere tslands) s Co
Bougainville, the Trobriandral the Louisade island group. The Admiralty, Negtstern
Islands and Bougainville Eco regions are a part of the East Melanesian Islands Biodiversity
Hotspots, and each of thestais;md gr oup hosts some the countr
threatened spéss.
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Overallthese island ecoregions are home to 195 IUCN Listed species; 6 critically endangered,

15 endangered, and 141 vulnerable species. The Manus Island in the Admugitysgrome

to the endemic Manus green snétbhpustyla pulcherrimg the superb pittaRitta superba

and one of PNGOs Cr iHelecapdlysognoidBsndangered pl ant

Admirality ’
Islands
-
Northeastern
Islands
lou&llle
! . -
l Guinea ::)lt::alst Trobriand
" "!) s .‘Islands‘
\.\_f\’\' , ¥
: Southeastern
Islands
-
Figurel: Ecoregions of Papua New Guin Source: Government of PNG (2010)

The Northeastern Islands ecoregion comprising the New Britain, Newndeind lie Duke

of York islands, al so host swecoksi{ héeéeheoB
Petrel Pseudobulweria beckand the Pondicherry SharlCarcharhinus hemiddgrincluding

up to 20 endemic bird species.

The Bougainville ecoggon is ftome to two Critically Endangered species, the Bougainville
Greater Monkeyfaced bat (Pteralopex flanneryi and t he PoncSelbmygd s Gi
poncelef) including three Endangered species ; Bougainville Monleeyed bat (Pteralopex

anceps), kigfisher (Actenoides bougainve)leand a starling endemic to the island group
(Aplonis runneicapillug.

A summary of species of conservation significance in each of the ecoregions is provided in
Table 1.
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Tablel: Summary of Spaxs of Conservation Significance in Eco regions of Papua New Guinea

ECOREGION | SIZE (Ha) | % | SOURCE Conservation Significance
WWF
Admiralty 208,505 |0.5 |132. Hosts one of ¥
Islandsi Manus Admiralty Endangered plant species
Islands (Helicia polysomide},
Endangered Manus Melomys
(Melomys matambugiSuperb
Pitta Pitta superbalisted as
Vulnerable
Northeastern | 4,699,775 | 10.2| 111. New Waters of New Britain/New
Islands Britain/New |l r el and host |
Ireland Endangeed Birdi Becks Petrel
Lowlands (Pseudobulweria becki
Waters of New Britain hosts
PNGO6s Critical
shark(Carcharhinus hemidon
This Eco region ats hosts up
to 20 endemic bird species
112. New New Ireland uplandsdsts the
Britain/New | breeding ground for Critically
Ireland Endangered Be/(
Uplands
Bougainville 939, 137 | 2.0 | 119. Host 6 s CriRchHlligg 6 s
Island Bouganville | Endangered Monkefaced Bat
Island
Northern New | 9,482,056 | 20.5| 107. Huon Hosts PN@Gbds fi
Guinea Range CA,YUS; Tree Kangaroo
Conservation
115. North Bewani and Torricelli Ranges
New host s osmestricRedl G
Lowlands range and endeic species
(Dendrolagus scottaeand
Petaurus abid)
Central Range | 11,821,294 25.5| 105. Central |Hostsno st of PNG
Range restrictedrange species,
including mammalian and
amphibian species richness a
endemism hotspot
Southeast 7,457,004 | 16.1| 120. Southeas| Hotspot for birds, and tends tg
Peninsula Peninsula have the highest levels of
species ghnesdor birds in the
country. Overall this Eco
region has high levels of
species richness for terrestrial
vertebrates
Trobriand 432,689 | 0.9 | 125. Culturally rich Eco region,
Island Trobriand home to Gol di ¢
Islands ParadiseRaradiseae deca)

10
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8 | Louisiade 181,395 | 0.4 | 110. Louisiade and
Island (SE Louisiade Ecoregionsost several
Island) Islands endemic species including the

Endangere®tidiphaps

insularisand home endemic
Bird of ParadiseRaradiseae
decorg and home toilghest
coral reef diversity.

9 | Southern New | 11,053,974 23.9| 121. SouthernHo st s P N Gfasnd | ¢
Guinea Wetlands area including staging ground
for wintering shorebirds.

122. Southernf Host' s PNGOs | @

Plains savannah and reptilian
endemism

708. Trandly |[Host s PNGO6s hi
reptile endemi
largest marine PA (Tonda
WMA)

Total (Ha) 40,428,412 100

3.5 MARINE ECOSYSTEMS

Papua New Guineads marine environment host :
ecosysems comprising extensive inshore lagoons, fringing and barrier reef systems, and
shallow banks extending into e offshore reefs and seamounts, ridges,aoydsal ocean
trenches. This marine environment al a incl L
encompasses an area of around 1.7millior?, kmhile the coastal neahore habitats
encompass 46,000Krof diverse estuaries, bays and lagoons. Of tiugal reefs and estuaries

account for 6,000kAof the nearshore ecosystems (Manoka & Kolkolo, 2001

Papua New Guineab6s marine and coast al €CcCO0o0SYySs
including sustaiing the livelihoods of its coastal and igfeawelling communities. At the
national | evel, PNG6s f i sheK356840nillodansidly vy c¢con

to the countryds economy.

Despite its extensive EEZ and nsah or e e n v i r Sfisheresisecsor dod’ NoGréap
the full ecomomic value of its marine resources in light of challenges of lllegal, Unreported and
Unregulated IJU) fishing.

For its coastal and islardtivelling communities, the rich marine environment offers significant
opportunities for sustaining livelihoods. Hewer, contingent with other natural resource
sectors, there are challenges in implementing effecivd sustainable management of this
resource in the face of increasing pressure from a rapid growing populabstal
development, lanttased developmeattivities and climate change.

Papua New Guinea is committed to the establishment of a networ&rofe protected areas
to fulfil its national and international commitments. A recent marine priority aredgsana

11
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based on the principles of comprehees®ss, adequacy, representation, and resilience
(CARR) was conducted in PNG through developmerthpas. Through this capacity building
program, spatial planning tools have greatly assisted CEPA to projeeisits into
establishing a network marine PAhe Aichi Target 11 calls for at least 10% of coastal and
marine areas to be conserved by Patbe€BD. The current marine protected area systems
protectonly 2.2% of the total reef habitat of Papua New @airlJsing the CARR principles,

the analysisdund that around 12% of the features targeted meet or exceed the 10% target set
under Target 11.

3.6 TERRESTRIAL ECOSYSTEMS

Various environmental factors interact and counteract, and the relationship bedgegtion

and habitats or ecosystems are usually complés complexityis further compounded
because many plant communities are in the stdgaccession, and, as thél range of such

stages need to be pieced together. For the purposes of rapestritd ecosystem classes will

be based on vegetation classes. Various vegetation classes have been described for Papua New
Guineasincetheser | y 1 9 7 0 0 s 2) recognzedjsaven major €ntirBnmenptakses;

beach ridges and flats, saline an@dkish swamps, lowland freshwater swamps, lowland
alluvial plains and fans, hills and low mountains, lower montane zone and upper montane.
Within these seven broad envirnental classes or ecosystems, 57 different vegetation types
wererecognizedand desriptions given. Two decades later, Hammarmaster and Saunders
(1995) also recognized six structufatmation:forest, woodland, savannah, dergrassland

and mangrovesthe last may consist of more than one structural formation. Within these six
broad $ructural classes 59 vegetation types were recognized, and remarkably almost two
decades from 1995, Shearman et al. (2008) also recognize @& diraatural formations to
describe terrestrial ecosystems in Papua New Guinea, including herbaceous swédmngmadscru
grassland (Table 2). A more recent report by Shearman et al. (2014) recognized 8 broad classes
of forest types and descriptions for eacbhsystem type will be basex this scheme.

12
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Table2: Area of Vegetation Type by Regiin 2014

Vegetation | PNG PNG PNG PNG PNG Total
Type Mainland: Mainland: Mainland: | NGI Islands

Coastal Highlands Total
Land Area | 341,581 63,731 405,312 | 56,427 461,739
(km?)
Rainforests | 200,021 40,787 240,809 | 37,961 278,767
(kn?)

Rainforest occupi around 278,767 khrand represents the largest extent of vegetatig
Papua New Guinea and includes various structural formation that rangd&ow 1000m
above 1000m and extending to lower montane forest. Floristic composition for veg
below 1MOm is very divers&hile as one approaches the upper montane zone, the str
changes from continuous to mosaic patterns as forests aeaefly mosses and grasslar

Secondary | 23,156 144 23,301 12,603 36,907
Forests
(kn?)

Secondary forest repregs 36,902krfin Papua New Guinea and is the result of shiff
agriculture practiced by PNGO6s rlhuveradiversge
with fallow periods ranging between 3 to 25 years or more. Primary forest is cleared fi
gadens, and asrops are harvested, the old regrowth are abandoned and left to fall
various stages of advanced secondary forest to develop.

Dry 7,507 0 7,507 0 7,507
Evergreen
Forests
(k)

Dry evergreen forest occupies 7,507kamd is restricted tan area of low rainfall (180(
2500mm) in soutlwest Papua New Guinea where gently undulating-greiihed plains form
the main habitat. It isess luxuriant than forest on plains (Paijman, 1972), and has g
different floristic canposition. Common é&e genera found in dry evergreen foresttar&cia,
Tristania, Syzygium, Rhodamnia, XanthostemmiFlindersia

Swamp 32,637 183 32,820 1,047 33,866
Forests
(k)

This ecosystem occupies around 33, 866 with thehighlands region contributing only 1§
km? and the remaining 1,047 Kby New Guinea island. In the swamp forest, the water 1
is permanently above or at the water surface, efidnseasonal fluctuations with the rise g
fall of the rivers that feethe swamp. In the lowlands, this ést type occurs on lolying

13
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backplains, old scroll ridges, and deltas of large rivers. The main areas in Papua New
associated with samp forests are the middle and lower courses of the Turama, Fly, Stlic
Purari and Sepik Rivers. Swampdet is rich in species and tree genera often found i
canopy areCampnosperma, Terminalia, Nauclea, Syzygium, Myristica, Garcamd
Carallia. Swamp forests subject to frequent inundation by tidal fluctuatiordgoaneated by
brackish water speciesuch aslnocarpus fagiferus, Camptostemon schultzii, Heriti
littoralis, Dolichandrone spathaceandBrownlowia argentata.

Mangrove | 5,221 0 5,221 513 5,734
(km?)

Mangroves occupy sheltered, mostly muddy shores, tidal flats and estuaries, and graw
clay, sand and coral debris, providing the environment is strongly tidal. The largest e
mangroves in Papua New Guinea occur along@hk of Papua occupgg around 165,00
hectares. According to Shearman et al. (2015) this vegetation typsemipaeound 5,734 K
with New Guinea Island contributing some 51%kmthe overall coverage (Table). The m
tree genera found in the manges includeRhizophoa, Bruguiera, Avicennia, Sonnerati
Ceriops, Lumitera, Excoecaria, Heritiera and Xylocags. Acrostichumand Acanthusare
frequently present where there is opening in the tree canopy.

Herbaceous| 11,294 0 11,2931 511 11,346
Swamp
(kn?)

Herbaceous swamps occupy 11,2942 lohi coastal PNG, and in the New Guinea isla
around 51krrepresentingiround 11,346k Herbs, sedges and ferns dominate the as
of this vegetation. Mixed herbaceous swamp is typical of lowland vegetation withile the
mountain grassland a mixed herbaceous sgdags association is frequently encountere

Scrub (knf) | 33,342 8,037 41,379 9,842 51,223

According to Shearman et al. (2015), this vegetation class occupies around 57.2%8rkivs
occur on sitesinsuitable for forest and woodland growth because of the harsh conditio
soil deficiencies. These ecosyste are associated with lowland regions with a stro
monsoonal climate and frequently occur on limestone hills, bedghsr and permanent
inundat ed, al kaline plains. A | Hihisgus titereud
andDesmodium umbeltumare the frequently found shrubs.

Grass/ 53,234 14,371 67,605 6,654 68,164
Woodland
(k)

Grassland is aegetation dominated by grassesl ayrasdike plants. Trees and shrubs &
normally present together. Woodland consist of an open upper stbrages and ai
undergrowth of shrubs. This ecosystem class occupies around 6821fe4kPapua New
Guinea withvarying extent across PNG coastBNG Highlands and New Guinea Islar

14
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(Table 2). Woodland subject to periodic flooding occur on poorly drdiaéxl and tree
frequently found areCarralia, Nauclea and around the southwest of PNGMelaleuca,
AcaciaandTristania are generally assiated with this vegetation type. Woodland on be
ridges characterised by pantropic trees suchBasringtonia asiatica, Calophyllun
inophyllum, Terminalia catappandPandanus tectoriusNoodland swamps are also fou
in the lower course of large rikeesuch as the Mambare, Lakekamu and Purari Rivers.

Water
(km?)

5,377

356

5,733

341

6,074

3.7PROTECTED AREA
There are 57 gazetted protected areas (PAS) in Papua New Guinea covering only around 4% of

PNGOG s

territori

al ar e a .fe nMahagesnent Avea (WHIASY, fevel

National Parks, one Conservation Area, and the remaining 18 made upootdlishatural
and scenic reserves, provincial, district and memorial parks, and wildlife sanctuaries. The
gazetted protected areas cover approkimal y

1,784,954

hectares
Wetland of International Significance (Ramsar) sites, Tamdd.ake Kutubu covering around

ar e .

of

590,000 hectares are not listed among the 57 PAs because they overlap with the Tonda and

Lake Kutubu WMAs. Sixteebocally Managed Marine Areas covering around 2,101 hectares
are also not included in the gazetted PAs asthre awaiting gazettal. And include 2 Ramsar

sites protecting wetlands values, as well as 12 locally managed marine areas (LMMAS), 3
protected sascapes and 32 terrestrial wildlife management areas (WMAs) and up to nine
national parks. A recent assesstrby Bryan and Shearman (2015) shows that there has been

substanti al
that during this period, a total of 3,752kof rainforest was cleared and around 7,703 &
primary faest was logged. Overall, 4.1% of the 2002 forest estate was either cleared or logged

by 2014. There were substantial regional differences in de&tien and logging across PNG.
0 cWestNeweBdtain n
accounting for 2.3% and 2.2. % respectively for forest estate losses H2@DO2 Bryan and

Shearman (2015) also report thahaal rate of deforestation and degradation had reduced to

The

|l argest

changes

of

t hese

around 0.49% for the period 202814.

PNGoésentuprotected ar
land area. A recent assessment by Shearman and Bryan (2041) shd a t PNG

areas cover around 542,166 hectares of rainforest, 54,322 hectares of swampd@&&2an

i n

changes

e a

PNG6s forest

cover age

eegit ate b

PNG

i s around 1.

S

pro

hectares of mangroves. These figures represent 1.9% of the total rainforest estate as well as
1.6% of the swamp forest and 1.5% of the rmanes.

As recent gap analysis for terrestrial biodiversity in protected areas found only14% of the fauna
evauated are represented within the existing protected area system at greater than 10%
(LipsettMoore et al. 2010). Similarly, the current marinetpcted area system protects only

2.25 of the total reef habitat of PNG. Ciritical habitats for endangeesitharturtles area
currently significantly underepresented (<2% of total area in reserves), less than 1% of
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important bird areas (IBA) are protedt and there are currently no provision for protection of
critical whale habitats.

AichiTarget1lcallfor a 10% representation target by 20
ecosystems meet or exceed the 10% target.

The Aichi Target 11 also calfer at least 17% of terrestrial areas to be conserved through
effective and equitable managed, ecologicedlyresentative and wetlonnected systems of

PAs. The PNG government through CEPA is committed to the establishment of network of
protected area. @rent projection by CEPA for establishment of terrestrial protected area is
that by 2020, PNG will have releed 6.6% of the 17% target and it will have reached or
exceeded the 17% representation by 2022. The progressive increases in representation by
dechration of new Conservation Areas and WMAs (see Table 3).

Table3: Proposed Conseation Areas and WMASs for PNG in relation to Aichi Target 11

PA Designation- 2018 Target | PA Designation- 2021 Target
Record
Sulei WMA 2,480 Ha | 3.99% | Lakekamu CA 165,000 13.29%
Total 2,480 Upper Sepik 244,000
Ramsar
PA Designationi 2019 Karamui CA 4,000
Tenkile CA 185,000 | 5.16% | Nakanai CA 454,522.6
Kokoda Track CA | 238,000 Total 3,073,522.6
Kaejende PC CA 120,000 PA Designation2022
Kuk WHS CA 196 Collingwood Bay | 80,000 17.90%
CA
Total 543,196 Volotige WMA 6,073
PA Designationi 2020 Hindenberg CA | 41,584.93
Bobongara WHS 49,877 6.64% | Kikori Basin 2,000,000
ICA WHS
Strickland CA 120,000 Total 2,127,657.93
Wanang CA 10,770
Tonda WMA 500,000
Total 680,647

Source:CEPA, 2017

Between 1972 and 2002, forest change due to loggicguated for 48% of total change with
subsistence agriculture contributing 46% and fire 4%. In contrast, between 2002 and 2014,
81% of total chang@leforestation and degradation) and 41% of total defatien were caused

by logging (Bryan and Shearman(1%). A comprehensive review of the management
effectiveness of 57 gazetted protected areas in PNG has been provided by (Government of
PNG, 2018) @ er al | t he management e faleeesystemvisearye s s 0
limited. Only four PAs rated aschieving very good results, a further three rated as having

good progress with growing concerns, and the remainder struggling to deliver even basic
management. The most significant current pressurd3fG6 s pr ot ect ed ar eas
gardening, humg, subsistence harvesting and commercial overfishing. The underlying threats

are logging, invasive species, mining and agricultural expansionté@iba et al. 2006). The
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study by Chatterton et al.@20

management. However, this report covered the terrestrial PAs particularly under the WMAs.

A recent push has been mad
CEPA databse currently reco

more recent assessment of LMMAs in Kimbe Bay by Wise et al. (2016). The Kimbe Bay

LMMAs was a successful

6) provided a compr ehetedsareav e

e by PNG to prometestablishment of marine protected areas.
gnizes around 16 Locally Managedridakreas (LMMAS). A

cooperative programstablished through communibased

initiatives throughTNC intervention. This recent study by Wise et a01@) concluded that

LMMAs had delivered benefits, including livelihood benefits, but by 2013, they were no longer

managed, and enthusiasm
According to Wise et al.(200
collected, and illegal harvesti

for thogrr am had waned rapi dly
6), there was no tourism incomeefees or fines for breaches
ng had increased including many reefs being damaged.

Conclusions were that the intatronal community were the beneficiaries of LMMAs, bart
the local participating communities, the costsensgeen to outweigh the benefits. Communities

would not fine each other fo
were needd.

r breaches of the rules, andleig intervention and support

20
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Figure 2: Protected Areas in Papua New Guinea

3.7.1 Species Richness
The forests of Papua NewutBea support some of the richest assemblages abvatés on

the planet, and are home to at least 1786 species of amphibians, reptiles, birds and mammals,

a little over 5% of thavo r |

d 6 s re ®).Taput th{s Faung into perspective, PNG has

arourd twice as many vertebrate species as are known tiiensland of Borneo, a tropical

landmass that is considerably larger, but has a similar array of forest types (Allison,2009).
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Similarly, the vertebate fauna of PNG is about twice the size as thateofaimforests of West
Africa, a land area nearlyrie times larger (Myers et @000).

Species Richness: PNG and World Vertebrates
40,000
35,000
30,000
LM
2 25,000
L]
2 20,000
o 15,000
=
10,000
o — , ,
Amphibians Reptiles Birds Mammals TOTAL
mWorld 7.360 10,119 10,560 5416 33,455
mPNG 342 333 813 298 1.786
*%World 4.6 3.3 1.7 5.5 5.3

Figure 3: Species Richness Comparison: PNG & World Vertebrates

Allison and Tallowin(2014) derived maps of species richness using ArcGIS (v10.3) and found
that PNG amphibias reach their highest species density along the temttantains and in the
mountains along the north cead$igure 3). Amphibian species richness is lowest in the
savannah regions of Western and Central provinces, which have pronounced dry seasons, and
in the island provinces. The low species richness onuglaBougainville and the Bismarck
islandsareattributed to their water permeable skin, i.e. they cannot seiprielonged exposure

to salt water and therefore have difficulty colonizing oceanicdslaReptile species richness

in PNG, is in many respexctthe inverse of the frog species richness, with hHighest
concentrations of species in the savannah regibMgestern and Central provinces and in
coastal regions, particularly along the north costluding the Huon Peninsula. (Allison and
Tallowin, 2014). Reptiles tend to have much larger geograplstriltltions than do
amphibians, although there are slightewer reptiles (335) than amphibians species (342)
known from PNG.

While overall amphilan species richness is highest along the central ramsn{Figure 4).
Allison and Tallowin (2014) found &hhighest amphibian species richness in PNG tend to be
in places such as the Bewani Mountains in West Sepik that include a mix of lowland, ktll fore
and montane elements. If species richness comparigere strictly to lowlands rain forest,
such as th&tai at the foothills of Bewani mountains which has the afitbe highest richest
assemblages of amphibian and reptile species in PNG with aBfusgecies of frogs, 30
species of lizards and 15 spexiof snakes (Austin et al. 2008).
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Figure 4: Amphibian species richness in Papua New Guinea (source: Allison & Tallowin, 2015)

Species richness among the birds is markeiffigrént from the reptiles. Avian species richness

for PNG is high throughout the sou#lastern peninsula dralong the slopesf the central
mountains. Bird species richness tend to peak in the lowlands (Beehler, 1982), most lowland
species range up ta East 500m elevation. At higher elevations, spe@ed to drop out or

are replaced by montane congen@&smond, 1973).

Bird species richness is highest in the rainforest throughout PNG and appears to peak in the
hill forest regions (Figure 5). Moshainland New Guinea bird species have relatively large
geographic ranges and therefore endemism in thesegimos tends toeblow. However,

island endemism is high, with concentrations of restricéeedie endemics confined to the
Bismarck bioregions whe forest loss is high. Although most of the bird spe@ndemic to

the region occur in rainforest, theyeamot confined tdhis habitat and many of them have
adapted to secondary regrowth or occur in montane retliahsre relatively unaffected by

rain forest loss. Nevertheless, it is clear that contigdorest loss in the Islands Region and

its potentidimpact on the dh array of endemic birds that occur there is a matter of urgent
conservation concern (Dutson, 2011).
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Figure5: Bird species richness in Papua New Guineaifse: Allison & Tallowin, 2015)

Mammal species riclass is similar tadhat for birds with highest richness along mountain
slopes (Figure 6). Species richness among mammals is similar to thatlesrapd birds but
centered primarily in the mitchontaneregions north and south of the main ranges (Fighure 6
The highest carentrations of restrictechnge species is in the mountains of West Sepik
Province, particularly the Torricelli Ranges, along Nwth Coast and the Star Mountains ,
adjacent to thenidonesian border. Large areas of West Sepik andeadjparts of theentral
Highlands were destroyed during the EI Nino event of 1B898. This, together with over
hunting are thought to have cadssignificant declines in some of the mammal species,
particularly several species of tree kangaroos, lgrgehfined to thigegion.

A number of zoogeographic schemes have been proposed to describe the distribution of the
fauna across PNG. Polhemus ahllen (2007) proposed zoogeographic schemes for the
distribution of freshwater biota in PNG, Allison (20G@) amphibians ath reptiles, Pratt and
Beehler (2014) for birds and Flannery (1995) for PNG mammals. Recently a number of
workers have adopted thégeographic scheme based on biogeography and clpradesed

by Shearman and Bryan (2010).
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Figure 6: Mammals species richness in Papua New Guinea (source: Allison & Tallowin, 2015)

The geographic ranges of most specieBNG vertebrates are not accurately known. Most of

the mnge maps therefore represent approximations basedl enailable dat and expert

opinion (Allison and Tallowin, 2015). The artefacts of these approximations are that actual
species ranges are likely be exaggerated. Accordingly, species are conside s endemic

to a bioregion if 90% or more of itamge is within thiabioregion. Based on recent literature

by Allison and Tallowin (2015), the endemi
vertebates can be mapped out using the biogeographic schemespd by Shearman and

Bryan (2010).

Recent repotby Allison and Tdbwin (2015) , show that among the terrestrial vertebrates, the
bioregion with the highest level of mammalian (Figure 10) andh#éign endemism is the

Central Highlands, followed byé¢ Owen Stanley Ranges and the Ségikkham ecoregias

(Figure 8).hese ecoregions are dominated by uplands, which represent major centres of
diversification for the amphibians in PNG. The Bisokalslands comprising New Britain and

Ireland, the Adnralty Islands and the Solomon groups make up théhNRismarck Bioremn.

The islands of the DO6ENntrecasteaux, Fergusor
region. These island ecoregions alsmst high levels of endemism among amphibians and
mamnals.

Reptile richness tends to peak in the coastgibns where raforest loss is highest (Figure 7).
Restrictedrange endemism is highest in the islands of Milne Bay and in the mixture of
savannahsclerophyll and hill forest at the base of the Owami®y Ranges near Port Moresby.
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There are also pocteeof restricteetange endemics in the North Coast Ranges, a region with
high rates of forest loss.

L Reptiles
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Figure 7. Reptilian sgcies richness in Papua New Guinea (source: Allisora8owin, 2015)

The impacts of forest loss on reptilepulations are difficult to evaluate (Allison and Tallowin,
2014). Many species of reptiles, particularly lizards, tend to have relatively lasgeaghic
ranges and are found mainly at the forest etfgelearingsor secondary regrowttorests, so
their populations may be relatively unaffected by localized forest loss.

3.7.2 Endemism
A high proportion of the vertebrates in PNG are endemic. For examif# of the frogs are
endemic to PNG. Although only 987.8%) of the 636 species of resident birds arevno
from Papua New Guinea are endemic, a far greater number are endemic lemthefifew
Guinea or to the Papuan region. For example, of thes@é&es of birds endemic to the island
of New Guinea, B3 (85.7%) are found in PNG (Allison and Tallowin 12).

The Island of New Guinea has a complex tectonic history (Allison, 20@3ha&nhas strongly
influenced the distribution of the biota (Allisp2009). A number of different zoogeographic
schemes &ve been postulated to describe the distributiom@fauna. Polhemus and Allen
(2007) for freshwater biota, Allison (2007 a) fmmphibians and reptiles, Pratt and Beehler
(2014) for birds and Flarery (1995) for mammals. The geographic ranges of wioBNG
vertebrate are not accurately known. Currangge maps therefore represent approximations
based on all available data angest opinion (Allison and Tallowin, 2014). The bioregions
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with the hghest level of mammalian and amphibiandemism is thecentral highlands,
followed by the Owen Stanley Raegyand Sep#arkham bioregions. This pattern tends to
mirror species richneg&igure 7).

> Amphibians

Endemic 2 90 %
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Figure 8: Amphibian endemisivels in Papua New Guinea (source: Allison & Tallovid@15)

Reptile endemism is highest in the offshotands and, reaching its peak in the South Eastern
Islands (Milne Bay) and the 8marck Island bioregions (Figure 8), with many species of
lizards enlemic to the individual islands. The endemism amongitide show a similar pattern
and reach their highelgvel of endemism in the North Bismarck Bioregion.
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Figure 9: Reptile endemism in Papua New Guinea (source: Allison &Wail, 2015)

Mammal endemism is highest in the Centrajltfands Bioregion (Figure 9) and to a lesser
degreein the SepikMarkham bioregions. This latter bioregion, because of the presénce
many singlesland endemics, has the highest overall level oésmsim (Figure 9).
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Figure 10 Mammalian endemism in Papua New Guinea (source:ohli& Tallowin, 2015)

3.7.3 Conservatiostatusof The Vertebrate Biota
According to IUCN Red List (2018), there are 4,315 species of animals ira Regw Guinea
listed under various Threat categoriesrirthelow-rankingLeast Concern (LC) to higher ranks
of Extinction (EX). One marsupial species hasrbksied as Extinct for PNG. The Critically
Endangered (CR), Endangered (E) and Vulnerable (Ve for 341 species, of which 275
are listed as Vulnable, 47 as Endangered and 19 Critically Endangered.

Eleven species of amphibians are listed asathreed, according to the IUCN Red List (2018).
It is likely however, that only one species of PNGg is truly endangered (Allison, 2014).
This specieChoerophryne siegfrieflis endemic to Mt. Elimbari isimbu Province and is
considered to be CriticgllEndangered due to forest loss throughout its small range.

There are currently eleven (11) spescof threatened PNG reptiles (IUCN Red List, 2018) with
an additional species identified during recent IUR®&H List workshop (2014). Six of these
species ee turtles, with two freshwater tax@helodina pritchardiand Pelochelys signifera
considered tde endangered including Green Turi&hélonia mydasand the rest listed as
Vulnerable. The LeatherbackDérmochelys coriacea and Hawksbill Eretmochelys
imbricatg listed as Critically Endangered. In addition a snake endemic to Bougainville and
the Sdomon Islands, Loveridgelaps elapoidesand a gecko fromWestern Province,
Cytrodactylus deronga@re also kted as Vulnerable.

Deforestation is unlikely tbave a significant impact on the freshwater turtle species which are
primarily at risk due to oveharvesting for human consumption and the internatipeiairade.
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A total of 39 species of birds are thie@ed in PNG (IUCN Red List, 2018) of which, 3¢ a
considered Vulnerable, four as Endangered and one as critically endangered. In general those
species listed agulnerable are still represented l®asonably large populations in PNG but
some, such s two species of cassowarie€abusrius casuariusand Casuarius
unappendiiculatusinhabiting the lowlands of the south and north coasts, resphgtivgether

with the Vulturine ParrotRsittrichas fugidus)and several species of pigeons, are threatened

by overhunting and have been extirpated fromnynareas of the country. The rest of the
species regarded as Vulnerable include taxa that aremmmoo to rare, occupy amall
geographic ranger are migatory species impacted by loss of breeding halgatvere.

The four species thought to be endamdeinclude Otidiphaps insularis, Pitta superba,
Actenoides bougainvilleand Aplonis brunneicapilis. The Otidiphaps is restricted to

Fergusson Island ih he DO Entrecasteaux gr ongsp(Prattider e a
Beehler, 2014). Forestlossimeé DO ENntrecasteaux group 1S arc
concentrated in the lowlands of Fergos Island, so the continuing loss of forest there is a

matter of high conservation concern.

Pitta superbais restricted to Manus and was historically wiglesad, but there are few recent
sightings (Dutson, 2011). Forest loss on Manus is high and ig tikendanger this species.
Actenooides bougainvilles a kingfisher from the Solomon Islands variouslyssifeed as a
Bougainville endemic. It is Bttle-knownmontane species that may be threatened by logging.
Aplonis brunneicapilluss a starling edemic to Bougainville and several islands in the
Solomonislands group, including Choiseul, Rendova and Gaiaalc The starling is thought

to be threateed by habitat loss (Dutson, 2011).

The single critically endangered bird species is a sedPs@ljdbulweria becki known from
PNG-Solomon Islands Eco regioDutson(2011) reports it was originally known onigom

two specimens collected in the 1920s but is now known to be locally common in the seas
between New Britain and New Ireland and may breeddnHans Meyer Range of New Ireland.

Forty species of PE& mammés listed as Threatened by IUCN Red List18) of these 12

are listed as Vulnerable, and these are a mix of relatively widespread but uncommon species
and narrowrange endemics. Nine spesiof marsupials, four rodents and a bat are listed as
Endangeed, and include two species of wallabieBhfylogale lanatusand T. calaby) the
Woodlark cuscus Phalanger lullulag, two species of bandicootE¢hymipera davidiand
Peroryctes brodberti), three species of tree kangarod3gndrolagus notaus, Dmaschiei

and D.goodfellow), and a triok Dactylopsila tate). The four species of rodents include
Paramelomys gressitti, Paraleptomys rufilatus, Melomys matanamatSolomys salebrosus.

The only bat species listed as endangered is the Bouligimonkey/-faced bat Pteralopex
anceps.

The Critially Endangered species include a monotreme, the Eastersbéakgd echidna
(Zaglossus bartoni)six species of marsupials , including two cugsuSpilocuscus rufiniger
and Phalanger mataniy the Northernglider ( Petaurus abidi, the Black dorcops (
Dorcopsis atrat®y two species of tree kangarod3gndrolagus scottaandD. pulcherrimus,
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Poncel et $ologys ponceletinnd tthreq species of batsPharotis imogene,
Aproteles bulrarae and Pteralopex flanneryi).

Mammals comprise about half the assemblage of Endangered and Critically Endangered
mammals. Because many of them ratively large, they are important sources of bush meat
and threatened with owaunting in many areag\lthough the overall loss of forests is low in

the Central Highlands bioregion, a hot spot for restricted range mammals, much of this loss of
forestsis concentrated in the northestern part of the bioregion that is especially high in
restricted rangerglemics.

The combined effects of forest loss and ewenting has already caused the localized
extinction of relatively widespread species such asd#iséern londpeaked echidnZ@glossus
bartonf and Goodf el | dendlrslagtsrgeodfelldyaandgrg veoyavell(ead

to the extinction of some of the restrictethge species. Similarly, loss of habitat and hunting
pressure have extirpated nyapopulations of large rodenS@lomys salebrosuand S.
poncelef) in the Bismarck bioregions, threaieg thesespecies with extinction.

The number of threatened species in Papua New Guinea appear to be on the increase. In 2017,

the total number of teatened species in PNG was 4,702 as assessed against the IUCN Red
List criteria. The current figure (281 is 4,921 andincludes 4,315 animals and 606 plants
(IUCN 20181; Table 6a, 6b).

As a Party to the CBD, Papua New Guinea has an obligation toeeitsuronservation
programs are aimed at preventing any species becoming extinct or its conservatios acti
focused on improving the conservation status of threatened species. Aichi Target 12 addresses
this concern by t he s onaotkeomethreatened pgciesthsbeen t h
prevented and their conservation status, particularly thoseimastlire, has been improved

and sustained?o. Forest change including
PNGO6s bi or eggtobBrgmn et & (20D4) rdin farest loss in Papua New Guinea
between 2002 and 2014 was greatest in tisnBrck lioregion particularly New Britain |,
followed by the Sepi#viarkham, FlyGulf and the Northern Bismarck (Manus, New Hanover,
New Ireland and Bagainville) bioregions ( Table 4) . All of which had rates of rainforest loss
that exceed the 2062014 aerage fo PNG of slightly more than 4%. Most of this loss was
concentrated in the lowlands, particularly in the Adelbert Mountains and the Sepik Basin

Most of the vertebrate biota is found in rainforest, so any loss of that habitat can potentially
causethe lossof species. Amphibian species richness is highest in the mountains and is
particularly high in the Bewani Mountains. These same areas arhiglsin restrictedange
endemic species. Although pockets of these are scattered around the cdumirglaively

high rate of forest loss in the North Coast Ranges potentially threatens a large number of frog
species endemic to the bioregion.

3.8 TRADITIONAL KNOWLEDGE AND GENETIC RESOURCES

Papua New Guinea is one of most ethnically, linguistically @atturally diverse countries on
earth, with more than 850 language groups , accounting for almostixbimeof known
languages on earth , and 80% tbem living in rural communities on constitutidiya
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guaranteed customary land ownership and resourcgeteRrom the coastal communities
whose livelihoods depend on fishing and collecting reef dwelling species , to-ih&efar

central cordillera comunities reliant on freshwater and fordgipendat species, all tribal
communities with equally diverseultural diversity have a traditional classification and
naming systems for the biodiversity that the present generation and their ancestors have
depended upon for sustenance. The key determisa@t®temic value, conspicuousness to the
human eye, andtilitarian value. The greater the utilitarian value, the more fine scale the
classificationFor some of PNGOs r ur al nedlzandwillmotbe es, a
identifiable in the locakyes from the dozen or more other lizard species onléral, unless

that lizard is of significant totemic value to them. Totemic value can be very important in a
culturally diverse country as PNG, as memsof the clan believed to descend from thentote

may not kill or eat totemic animal. There is theref@meed for ethno biological prioritization

to be included in species conservation outcomes, where local priorities may overlap with global
priorities.

Local language is the gateway to traditionadlegical knowledge. With over 850 languages

in Papua Ne& Guinea, there is no simple means of accounting for the massive wealth of ethno
biological detail in advance, and any project simply needs to corsadi#ional ecological

knowledge as a necessityther than a luxury when implementing conservatiorvitiets on
customary | and among PNGG6s rur al communities
of traditional knowledge in younger generationsrehs the ever growing need to preserve and

promde traditional ecological knowledge. Any consideratibbiological diversity must take

into consideration general patterns of human perceptions of biodiversity in Papua New
Gui neads peop ledoss areto have anyneeaningtd theolargehalrdwelling,

land-owning tribes and clans.

3.9 GLOBALLY SIGNIFICANT PLANT BIODIVERSITY AND

ENDEMISM

Papua New Guineads complex geological histo
endemism being coitered as one of the most speciish flora areas inhe world with high

levels of species endemism thatestimated at around 60% (Kreft and Ketz, 2007). The
countryés forests consist of diverse Il,owl and
swamp forest (10%), dry evergreen forest (2%) andgnave (2%). Current estimates place

vascular plats at around 15,00R5,000 species. However, the general consensus among
authorities is that no plant family in PNG has been adequately inventorynaitlispecies

known from only single specimens or frdheir type localities (Conn, 1994; Takeuchi 2007b).
Gideon (2015) provides a comprehensive cover
origins, species richness, and patterns of diversity ateneisn.

3.10DRIVERS AND THREATS TO BIODIVERSITY

Current threats to biodiversity in Papua New Guineanstfrom various anthropogenic
activities of the countryés rapid growing ru
biodiversity are habitoss throgh industrial logging, subsistence cultivatiomnuenercial
agriculture, mining, overexploitatng introduction of nomative species and climate change.
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The interactions between different drivers
cortext it isimportant to distinguish the main drivers of ¢hixersity loss in order to identify
and implenent effective conservation strategies.

3.10.1 Industrial Logging
Land use and land use change appears to be the major driver or threat to biodiversity loss in
Papua NewGuinea and industrial logging has been iderdifieas the main driver of
deforestation and fosé degradation accounting for 48.2 % of forest change (Shearman et al.
2008). While the actual rates of deforestation and forest degradation aneticosteByan
and Shearman (2014) give a conservative &gaf around 0.5% per annum. Logging
operatios across the country result in significant impacts to the forest as a result of poor
logging practices (Shearman et. al. (2008). Such practice nessignificant loss of forest
biomass and substantial alion in forest composition and structure udihg loss of habitats.

Forest cover varies greatly across the mainland Papua New Guinea and its island archipelagos.
The economic value of thesedststo P6E6s 1 s high and wel |l docu
agliculture, fisheries and forestry sectorsconftrut ed about 38. 5% of the
which was around US$3.8 billion (PNG Forest Authority, 2007). The export of forest products
alone represdad 4.7% 6 the value of all exports from PNG, making fdrgsoducts, the

largest normineral export fothe country in terms of value. The forestry industry in PNG, has

been under scrutiny since in infamous Barnett Commission Inquiry in 1987. Todaaheeb

of power between the PNGFA (representing the sthtgying companies and landowners is
oftentit ed i n the companiesd favour, because of
money and political connections. The results are commonly ttadstaunastainable logging

practices, social conflicts drserious environmental degradation.

Shearmn et al . (2008) estimated in PNG as a wh
deforested annually over the period between 1972 and 2002pdiesntagevas equivalent

to about 360, 000 hectares peageavhile the FAO (2011b) calculated a rat® &f % of forests,

or an equivalent of around 141,000 hectare:c
archipelagos particularly the Bismarck Isdanthat iclude the Admiralty, New Ireland and

New Britainrecorded forests losses of up-3@% with Nev Britain registering the highest at

between 60 and 70%. Shearman et al. (2014) further conducted an analysis to estimate the
contribution of each ohie main dvers of forests loss between the year 20024in PNG as

a whole (Table 4.)

Table4. Change in PNG&00®R8I4nf orest Area (km
Regions Rainforest Area 2014 Rainforest Change 2002014
Total Unlogge | Logged | Deforest | Logg | Deforest | Logg | Total
(km?) d (km?) ed ed ed ed Chang
(km?) (km?) (km?) | (%) (%) |e
PNG 200,021 | 176,865 | 23,156 2,553 5,864 | 1.3 2.9 4.2
Mainland
Coastal
PNG 40,787 | 40,643 144 406 0 1.0 0 1.0
Mainland
Highlands
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PNG 240,809 | 217,98 | 23,301 2,960 5,864 | 1.2 2.4 3.6
Mainland

TOTAL

PNG NGI 37,961 24,359 13,603 790 1,842 | 2.0 4.6 6.8
PNG TOTAL | 278,767 | 241,866 | 36,902 3,752 7,705 | 1.3 2.7 4.1

(Source: Shearman et.al.2015)

The results showed that logging and expansion of subsistence agriculture weaentdawers

although they downplay thienportance of oil palm plantations, which have been the major
drivers of forest loss in the lowlands of West New Britain, New Ireland including Oro and
Milne Bay Provinces. A recent analysis of forester changeni New Britain by Buchanan et

al. (2008) oncluded that lowland forest is of most urgent conservatiorrifgribecause it
supports the largest proportion of endemic bird species ban dis under the greatest pressure from
logging and oil palm plantations whilerests ahigher elevations are impontafor restricted

range bird species but are less severely thnea by deforestation at present.

3.10.2 Subsistence Agriculture
Subsistence agriculture ranks as the second biggest threat to forest degradation and
deforestation inPNG accounting for around 486(Bryan and Shearman, 2014). Subsistence
agriculture islargel r i ven by PNGOs rapidly growing rur
agriculture to sustain their livelihoods. Subsistence agriculture is largsgdhbn P& 6 s
highly populated highlandggion. At higher population densities, more intensive gardesing
required to meet local including industry driven demands for food. The latter is particularly
prominent in the face of current booming mineral drydirocarbo industry. Local and
industry-driven demands for fresh food translates to increasingly shalttex periods and the
formation of continuous gardgratches anthnd conversion to permanent agriculture use. The
current popul atndsstandst aroudM Gdlisn atcougting fa 43% of the
countryo6s popul ati on otnhat 1i3s 5&€& cod mnPoNdGadtse d awi
et. al. (2008).

Subsistace agriculture has expanded as human populations have grown and consumption
patternshave chaged. High population growth is driving subsistence agriculture expansion in
PNGO6s hi gnhelwa nhdesi gthat s . The highlands region |
growing towns and cities, supplying fresh vegetables and fruits. The booming midirsgryn

gets most of its fresh food supply from the highlands, making the once subsistence level activity

to a more intensified industigriven agriculture. As cultivatiois intensified, fallow period is

shortened, and soil fertility is lost, and new amitien primary forest on hill slopes, is cleared.

This results in deterioration in soil fertility, habitalestruction, and eventual loss of
biodiversity.

3.10.3 Commercial Agriglture
Papua New Guinea is endowed with abundant natural resources that suppdstssta ro
agriaultural sector. This sector is incredibly diverse that includes a wide variety of traditional
Afood cropso that feed the largedy rauvah po
cocoa, copra, rubber, spices, palm oil, sugar plantatiomselss Ivestock production that
puts cash into their pockets. The increase in demand for these cdgnanops has resulted in
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the clearing of large tracks of primamyrést land resulting in loss of vegetation cover, loss of
biodiversity and increaseztosion.

Along the value chain of each crop, there is opportunity cost for loss of environmental values
and commercial agriculture ranks as the third major threat thivieisity loss in PNG. Oil

palm currently leads the agricultural commodity exponid expansin and intensification of
production efforts appears to be gaining momentum across the loo¥lRMNG and the islands

in the Bismarck Archipelago. The industrgshovertaken traditional commodity crops such as
coffee, cocoa and copra. The praean that hve experienced large scale forest loss due to oil
palm plantation expansion are West New BnitdNew Ireland, Oro and Milne Bay. Most of

these oil palm plantatons wer e established during the
undergone up to-Blanting rotdions including intensified VOP expansion and conversion of
primary forests particularly in Wedlew Britain and Milne Bay. It has been estimated that
around 160 000 hectares in PNGO6s | owlands has b
Associaed impactsof oil palm expansion include increased settlement and smallholder
agriculture and VOP blockss a result of people migrating to live around oil palm estates
(Shearman et al. (2008).

For biodiversity, oil palm plantations are a poor sub&ifor natve tropical forests. They
support few species of conservation value, and affect biodiversatjjacent habitats through
fragmentation, edge effects and pollution.

3.10.4 Mining
PapuaNewGunieads economy i s under go.iligqufiednatural mpor t :
gas (LNG) production and export begin. While oil/gas sector activity in 2013/14 gtiesv,
sectors remained relatively stagnant. Papua New Guinea ranks highly among the igiolgal m
industry and ranks 11th in gold and 13th in coppedpction espectively. Nickel, zinc, cobalt
and chromite have been discovered including huge depositglef/eloped mineral resources
spread across the country. Oil and gas curremthtributearound 9% of GDP. The mining
and oil and gas industry sedooccupy dminant position in the political and economic
landscape of Papua New Guinea. This has beetmefu extended with the recent
commissioning of the US$ 20 billion PNG LNG project which wegected to increase GDP
to around 20 per cent (ADB, 20140n theback of the booming mining and hydrocarbon
industry, PNG has a unique opportunity to leveragaificant sustainable and equitable
improvements in all levels of development.

Despite thesociceconomic benefit of mining, the country also facassiderala risks, if poor
choices are made, the impacts of the mining and petroleum industry willrbeeteal to the
development prospects including high environmental costs. Mining is dicaghithreat to
biodiversity as it leads to &rge massig habitatloss which affects micreorganisms,
vegetation and animals. Temperature modifications or prasult of mining can disrupt the
livelihood of the communities that live in proximity thet site. Endemic plant and animal
species are most affectsihce thg are very sensitive and they require specific environmental
conditions, even the slightest diption of their habitats can result in extinction or put them at
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high risk of being wipedut. The effects of mining activities on the biodiversityaofareas
determined by the level of concentration, extent, and the nature of the contaminant.

There ae species that are resistant to such disturbances while others are adversely affected to
the extent of completely disappearing from the mining zoree Tandscpe affected by
contaminants from mining sites can take a long time before they completelyerecov
Remediation processes do not offer any guarantees that biodiversity of the landowdl s

it were before the mining activity. Aquatic orgamis are als affected by the mining industry

by direct poisoning from deep sea and riverine tailings dsp&hepkemoi,2017)

The environmental aspects of the miriad industry have in many wayise most damaging

impact on sustainable human developm@NDP, 20.4). Poor environmental practices in
PNGO6s mining industry h aeostywtlsmoktiofaehe impacts di i g h
current operating mines being largely irreversible. Hall&struction is the most important
cause of biodiversityolss in thehumid tropics (McNeely et al. (1995). While estimates of
deforestation and forest degradatiwithin the mining sector is noavailable, current
assessment of the vulnerability of ecdsys in PNG where most of the mining takes place ,
reveals e following:

1 Most of the active mines and exploration sites in PNG are located within primary forest
areas

1 Nearly all active mines are located in stressed watersheds

1 All active mines and explorain site in PNG are located in areas identified by
Conservéion Assesment Needs for PNG to be of high conservation value

3.10.5 Bushfires
Wildfires are not a commamatural phenomenon in tropical forests regions. Yet in 11998,
fires raged through 15028 hectares of forest in the Western Province of PNG (Btzaet
al. (2008). For reptile species richness in PNG, it reaches its peak in the savannahs of the
Westen Province. The El Nino induced fire that raged through 160,000 hectares of forest in
Westen Province no doubt left a trail of destruction and sigaiit impat on local reptilian
populations.

3.10.6 Climate Change
Papua New Guinea is vulnerable to the impaétslimate change. The temperature of the
ocean surrounding Papua New Guinea has a strofigemce on average monthly air
temperatures. Temperaturegnfall. Tropical cyclones, droughts and prolonged flooding have
frequently impacted many Papua Newil@a communities during the last several decades.
Located in the West Pacific warm pool, d&re 10), islands in the north of PNG experience
rain throwghout theyear. Rainfall in the north of PNG is also affected by the Intertropical
Convergence Zone ani a lesser extent, the South Pacific Convergence Zone. These bands
of heavy rainfall areaused by air rising over warm water where winds conveegaltingin
thunderstorm activity. Being situated in the West Pacific warm pool, Paua New Guinea is
amang one of the island nations in the world under enormous threat from the impact of global
warming and the effects of changing climate patterns.
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The 4h Intergoernmental Panel on Climate Change (IPCC) report (2007) has shown scientific
predictions of inacgased surface temperatures, thus accelerating changes in global and regional
climatic pattens. In PNG, climate will likely exacerbate evalniven haards suctas coastal
flooding, inland flooding and landslides, and may also introduce new hazards ghaelual

shifts in climatic conditionsnost prominently, further malaria penetration into tiighlands,
changed agricultural yields and damaged caels:.

Ci mate change will also i mpact on terrestria
interior are regularly enveloped by trade winl@rived orographic clouds, resulting in the

presace of unique and diverse floral assemblages (James, ZD0D8xte diange simulations

suggest an upward shift in the cloud layer, which may exacerbate the effeatger and more

variable dry seasons in the interior regions of PNG. Increases in gertatires associated

with climate change implies increas@s evapotanspiration by vegetation which, in
combination with reduced cloud contact, could lead to drgint of cloud forests, with serious
implications for biodiversity (Still et al. 1999).

Papma New Guineads terr est rrablefo tnate changdimpadise f a u I
The physiological boundaries of tropical terrestrial vertebrates amh marrower than

temperate species, limiting their ability to cope with changing climateKM2009). Climate

may I mpact on PNGeéssFoheanple, ineréasing tetnperatare reay reduce

many montane species r heghmegeewationsorataibedomedocailyh e m  t
extinct, particularly in the case of endemic restdarange species (Colwell et al. 2008; Gasner

et al. 2010)

|

BT T T

Figure 11: Located within the Pacific Warm Pool, Papua New Guinea is subjfscits of

(source: httpsvww.researchgate.net[accessed 11 Dec, 2018).

3.10.7 Invasive AlierSpecies
Humans have been responsible for introducing animagpkamts © new areas for thousands
of years (Hartemink, 2010). With improvements in transportation hadykobalization of
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trade, the introduction of nemative species to new habitats andsstems has greatly

increased. The impacts of invasive verggbrand m@nt species in Papua New Guinea is
difficult to assess. However, where such plants or vetebmexist, substantial declines in
species richness and displacement of native florafaunth have been observed (Hartemink,
2010; Orapa, 2001; Aller,991).

A recent review by Allison & Tallowiii2014) indicates among alien invasive species reported
in PNG, there are no known reptiles introduced. The cane Rfaiddlla marind is the only
amphibian that has established itself across the region. dtesfieespecies of birds; the rock
pigeon (®lumba livia), common mynaAgridotheres triti3, common srling (Sturnella
vulgaris), and two species of sparrowsagser domesticus, P.montapu$here are no known
invasive mammal species, despite the detinecats(Felis catus), dogQanis lupus feral pig
(Sus scrofpand the rusa dee€érvus timorensjsbeing introduced into PNG.

By far the largest introduced exotic species in Papua New Guinea are the freshwater fishes
(Table 5) and exotic plants. éarding toAllen (1991) up to 22 species okfhwater exotic

fishes were introduced to PNG since 194%sMofthese introductions/ere unsuccessful or

were never released to the wild. Many of these early introductions were well meaning
initiatives as fod fish byfishery agencies. These include twmmon carpQyprinus carpid
introduced in 1959, includindghe tilapia Qreochromis mossambicdusThe latter now
becoming naturalized in many river systems throughout the coastal regions dodrie
commonin few isolated localities in SepiRamu rive systems. Rainbow trouDfcorhynchus

mykis$ introduced a food fish to the PNG central highlands around 1952, where its impact
has been minimal possibly due to the high elevation. A successful aquacuttlmeryhand

farm based on this species is noaséd in the highlands. Brown trout also introduced to the
central highlands at around the same time as the rainbow trout, but its present status is unknown
(Allen, 1991). Recent expansion of the aquacultuoglyctionin the highlands has seen the
introduction of additional two species of tilapi®reochromisniloticus and O.randalli).

Further introduction of exotic fishes of south American origin to the SRpiku River systems
occurred dur i.sgch intddectiohsahreatenin&i@e®iddsvitysby extinction

or displacement (Moyle & Leidy 1992). Tkeological impacts of these introductions have yet

to be determined but according to local sources, both introductions have significantly reduced
popuations ofnative freshwater fishes in the asewhere they occur (Correa et al. 2014).

Table5: Native freshwater fish species

Family Common name | Species Source of Reference
Introduction | Source
SALMONIDAE Rainbow trout Oncorhychus mykiss Australia Glucksma et
Brown trout Salmotrutta Australia al. 1976; Allen
Brook traut Salvelinus fontinalis Australia 1991; Werry
1998
CYPRINIDAE Goldfish Carassius auratus Hongkong Glucksman et
Common carp Cyprinus capio Australia al. 1976; Allen
Grass carp Ctenogharyngodonon Hongkong 1991; Werry
Silver carp idella Singapore 1998
Japanese carp Hypophthalmichthys Malaysia
Green carp molitrix ?
? Puntius gonionotus India
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Puntius semifasciolatus
Tor putitora
CHARIIDAE Walking catfish Chariusbatrachus Indoresia Glucksman et
al. 1976; Allen
1991; Werry
1998
CHARACIDAE Pacu Colossoma bidens Malaysia Glucksman et
(native to al. 1976; Allen
Brazil) 1991; Werry
1998
CURIMATIDAE Prochilodus margravaii Brazil Glucksmaret
al. 1976; Allen
1991; Werry
1998
POECIUIDAE Mosquito fish Gambusia affinis Australia Glucksman et
Guppy Poecilia reticulate ? al. 1976; Allen
Green Swordtalil Xiphophorus heii ? 1991; Werry
1998
CICHLIDAE Mozambique tilapia| Oreochromis mossambicy Malaysia Glucksman et
Nile tilapia Oreochromis floticus Africa via UK | al. 1976; Allen
Redbreast tilapia | Oreochromis rendalli Africa via UK | 1991; Werry
1998
ANABANTIDAE Climbing perch Anabaswtestudineus Indonesia Glucksman et
Snakehead gouram Trichogaster pectoralis Malaysia al. 1976; Allen
Threespot gourami| Trichogaster trichopterus | Singapore 1991; Werry
? 1998
OSPHRONEMIDAE| Giant gouram Osphronemus gouramy | Malaysia Glucksmaret
al. 1976; Allen
1991; Werry
1998

An overview of exotic plant species in Papua New Guinea has beengadyidOrap (2001)

and Waterhouse (2003), following an earlier account by Henty and Prichard (1988itlyres
up to 90 species of exotic plamtexies particularly weeds were documented along the Kokoda
Track (Allison and Tallowin, 2014). This recentdyalso reorded the presence of six of the
Worl déds wor st alMikanms micrantha, Spatdea canmpanalate lsapatan
camara, Clidera hirta andOncorhynchus mykissAlso recorded were seven invasive plant
species that are among the top 3eds repded in Wet Tropics of North Queensland;mikanis
(Mikanis micranthgAfrican tulip(Spathodea carapulata),Snakeweed Siachytarpheta
spp),Tobacco weed Elephantopus molljs bushmint Hyptis spp), Creeping oxeye
(Sphagneticola trilobata and Mexcan sunfower (Tithonia diversifolig.

All the invasive alien plant taxa (up to 90 species) documeritech the Kokoda Track
represent specieswvhich have become established in Papua New Guinea, and are found
commonly around villages in the lowlandsl| iorestsand lower montane rainforest zones
throughout PNG ( Allison & Tallowin, 2014). The environrtedrand economic costs for
control or erdication of alien invasive plant species have not been given sufficient attention
by relevant authorities inNFG.
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