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EXECUTN®EMMARY

TheTamaraw the proposedi b I G A 2 y I £  ¢f the/FRilippingAsYourfd &nlyon the island of MindordThe species is
currently classified as Critically Endangeuedier DENR Administrative Order No. 2a#t and on the IUCN Red List of
Threatened Specié¥. In 1996the Philippines hosted a Population and Habitat Viability Assessment (PHTAjrfaraw
which led to positive results for the spediebits. IglitBacoNatural Park (MIBNPThe 2018 amarawConservation Planning
Workshopwas the second PHVA to be held for the species and was orgarikdtie aim ofreplicating thesesuccesses at
other sies across Mindoro. Thisport describeshis 2018 workshorifs outputs and recommendations.

Over the last centurffamarawnumbers have declined from thousands to just a few hundreds. Whil®87,
the species was still present at seven sites, recamdiss have confirmed onfpur: MIBNP(N=400500), Upper
Amnay Watershed Region (N=@0), the AruyarMalati Tamaraw Reseation (N=315), and Mount Calavite
Wildlife Sanctuary (MCWS) wheaieecent survey confirmed presenceanf estimated-6 individuals

Without urgent action,Tamaraware likely to disappear from Aruyavialatiand MCWSn the shortterm and

the future for the population in Upper Amnay is uncertain due to infrastructure projécisused conservin
attention in the past two decades has led to consistent growttihef MIBNP population, however even here,
the space occupied byamarawappears to have contracted in the past 30 yeansl without additional action

its future is not secure. For the Igierm security of the species, thBits. IglitBacopopulation must be
protectedfrom poachingand managed in a way that will maximise population growth, so that it can provide a
source ofTamarawto supplement existing sites (such as Aruyan Malati or MCWS) or to establish new ones

Table 1.Summary of current population size estimates;luding estimates foP050without further conservatioraction,
estimates for 2028 and 2050ith recommended action, anthe mgor challenges to achievingeke results.

Current Future: no Future: Major challenges
size further action with recommended action (confirmedat the 2018workshop)

2018 2050 2028 2050

Mts Iglit- 400- 500 <400 > 65¢ > 1500 Sace for further growth is now

Baco NP limited and may decline in future du
to impact of fires andnvasive plants
and uncontrolled hunting from
residing IP communities

Upper 10-60 Uncertain Road development and resumption ¢
Amnay Preliminary mining could prevent populatior

estimates  "€covery. Current ncertainty about

suggest numbers, distribution and hunting
20- 12 intensitymay hinder action.
> 700 in total . .

Aruyan 3-15 Poor T — Too few animalsLittle to no chance
Malati sites of recoverywithout supplementation.
Mount 4-6 Poor Too few animals, if any.d\chance of
Calavite recovery without supplementation.
Total 417581 >700 >2200
estimates

1 The Ordeestablishing the List of Terrestrial Threatened Species and Their Categories, and the List of Other Wildlife Species
pursuant to RpublicAct 9147 otherwise known as the Wildlife Resources Conservation and Protection Act of 2001.

2Based on an gyoing but conservative growttate (4% p.a.) fronthe mean of current estimates (N=450).

3 Based on ongoing but conservative growdite (4% p.a.) fronthe range of current estimates (N & 81)

7



THE WORKSHOP

In December 2018, at the invitation of the DepartmentEafvironment and Natural Resources (DENR), more
than seventy (70) delegates gathered for four (4) days in San Qasidental Mindoro, to build aisland wide
TamarawConservation and Management Action Plan (TCMAP). In attendance were representatives from DENR
(BMB, BIOFIN, MIMAROPA Region, ERDB, PENROs, CENR@s)ather Conservation Program (TCP),
Protected Area Management Offices of MIBNP, MCWS and NLNP); L@®litsci@r Municipal and Barangay
level); other National Government Agencies (NCIP, DOST andIPGé&presentatives whose Ancestral Land
sheltersTamaraw NGOs (DAF, MBCFI, WWF, KMFIG@Y; youth sector; and academe with an interest in

Tamarawconservaon.

The event was organised by DENR through BMB and T-G8stedl by the IUCN SSC Asian Wild Cattle Specialist
Group (AWCSG), and was facilitated by the IUCN SSC Conservation Planning Specialist Groupf(QB®G). Co

and technical supponvere provided by BIOFIN.

The workshop began with presentations clarifying tf
current state of knowledge of the Tamaraw
Participants worked collaboratively in the days thi
followed to: agree what Ilongerm successful
conservation of thefamarawcould look lile in Mindoro
(seeBOX J; describe the challenges to its recovery ar
conservation; and recommend achievable strategies a
actions to meet those challenges. Discussions we
supported by population simulation models that helpe
to quantify the relative s8ks of known threats to
Tamaraw and the relative benefits of proposec
conservation strategies.

CHALLENGH® TAMARAWRECOVERY AND
CONSERVATION

Challenges to successful recovery and conservation
Tamarawwere identified under five broad themes: 1
lllegal activities; 2) Langtnure and natural resource

BOX 1. Visioffior Tamaraw in Mindoro

SN

a.€ HapnZ ¢l YINrg |
pride and a flagship for Mindoro's natural
and cultural heritage. They thrive in well
managed habitats, in populations that-co
exist with Indigenous Peoples, ané ar
valued by local communities across
aAyYR2NR dE

a{F Glr2y3 wnpnZ Fy3
pinagmumulan ng pambansang karangala
at sumisimbolo sa natural na ganda at
pamanang kultura, ay naparami at
napangaigalagaansa isla na malayang
naninirahan kasama ang mga Mangyan at
napahahalagahan ng mga pamayanan sa
Mindoro.£

management issues; 3) Coordination challenges; 4) Development planning; and 5) Small popelktion
issues. The nature and extent of these challenggy @mong remaining populations ®amarawand require
site-specific solutions. These were developed by working groups and are summarised in the strategy outlined
below, with priorities for immediate action highlighted BOX2.

PRIORITIES FOR INDIGENGRCEPRE (IPS)

The future of theTamarawis inextricably linked to the way IPs will socially and cultueslbymilateand manage

the progressive moderniizg trends and environmental issugéisat they are facing todaylhey are key partners

in the TCMAP. Pacipants heard from IP leaders, who described the challenges ahead for their growing
communities, in which longtanding traditional values and ways of life must be supported alongbielse
moderniing trends.Tamarawconservation success will depend oamaging the natural landscapes of Mindoro

to allow sufficient space fomramarawand to ensure food security and social determination of residing IP
communities. These considerations were kept frand-centre of workshop discussions.



IMPLEMENTATION

A moordination working group discussed the challenges of bringing many stakeholder agencies together behind
a single, coherent and effective initiative to recover and consefenaraw The establishment and
empowerment of an effective coordinating bodyamaaw Conservation Coonghating Council or TC3yas
strongly recommended, along with the alignment of existing plans with the TCMAP. Of thebgrihgement

Plan for MIBNRs of particular importance.

RESEARCH

Research is an important component of the TCMA® give theTamarawthe best chance of recovery it is
recommended that academic institutions and NGOs with an intereSaimarawchannel their efforts into the
research priorities identified in the TCMAP.

PHILIPPINE BIODIVERSITY STRATEGY AND ACNICRBBAR) 20162028

¢KS t.{!t AYydiSaANIriSa G(KS tKAfALLAYSaQ 26ftA3F A2y &
national development and sectoral planning frameworks. Implementation of the TCMAP would make a
significant contribution to the PBSAP Targetily 2028, the conservation status of nationally and globally

GKNBI GSYySR alLlSOASa Ay (GKS O2dzyiNEB FNBY unmc f S@St a

Targets 2, 7,41, 14 and 19.

STRATEGFOR THEAMARAWMETAPOPULATION

The following stategy for ensuring a thrivinfamarawMeta-population could take the current totalamaraw
numbers fromN > 500 to N > 700by 2028,and toN > 200 by 2050

1) Increa® space forTamarawin MIBNPby:

a. expanding theexistingareaavailable toTamarawthroughincreased protection and habitat
restoration

b. opening up aMigration Gorridoré which links theXCore Zone of Monitoringto a larger and
more remoted® E LJ- y & A #fguitdblsBabitat;

c. NBKI 0 A f Qafiléwd AyyOXK f I yifside theliCoré Zon@ F  a 2 Y Abiy: 2eMdviyidd €
existing cattle ranchers; implementing livelihood projects for Buhid families currently reliant
on cattle ranching in that area; restoring the land; and translocalimgarawinto it.

d. updating and enforcing TaBuid and Buhidiesigned customarjaws anddeveloping and
sustaining lanelse systems and traditional practices that are aligned with the TCMAP (using
the ADSDPP and PAGMP mechanisms).

e. Reducingillegal hunting pressure from lowlandershrough strict law enforcement in
cadlaboration with concerned local government units, among other possible measures

2) Support growth in the Upper Amnay population by:

a. surveying the number and distribution ®amarawy

b. increasingnonitoring and protection, initiallghrougha composite team of TCP rangers and
local IP volunteers from the Alangan Tribe (Ketutubong Bantaffamaravy;

c. reconciling theinterprovincial crossoad LINE 250G Qa S02y2YA O 20628
environmenal safeguards;

d. with IP stakeholders, formulating and incorporating into the ADS®E&nprehensive area
management plafior the upland forest, both to protect the head water of ttveo concerned
watersheds and key Tamarawhabitat;

dzy

A
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e. engagingMlangyanAlangancommunity members as collaborators within a mixed monitoring
and protection team

3) Reestablish AruyaAMalati as aTamarawsite by:

a. declaring the Aruyan Malati as Critical Habitat Tamaraw

b. formulating and Implementing a Critical Habitat ManagemenbPla

c. integrating agreforestry farming technology with the current farming practices of the Tau
Buid;

d. training and deploying sufficient rangers;

e. translocatingTamarawfrom suitable sourcego beidentified through a feasibility study of
appropriate options

BOX 2 Immediate Prioritiedor the Tamaraw Metapopulation:

Establish and empower a TCMéddrdinating body.

Review and reconcile existing plans with the TCMAP.

Train, equip and deploy sufficient rangers at remaining Tamaraw sites.

Review and improve the current Tamaraw count method at MIBNP and implement site appropriat

count methods metgpopulation wide.

Pursue the removal of ranchers from MIBNP.

Address the potential impact of road development at Upper Amnay.

Declare Aruyan Malati as Critical Habitat for Tamaraw.

Undertake a scientific survey at Mount Calavite.

Conduct a feasibility study dhe potential of reestablishing a captive breeding program for the

Tamaraw.

10. Conduct a feasibility study on Tamaraw translocation, including the potential sources of Tamaraw
supplementation of sites.

11. Develop a Tamaraw translocation program to fadiditeecovery of the species.

12. Secure resources and political will for the Tamaraw rpetpulation.

13. Identify additional areas of potentially suitable habitat, for inclusiothenTamaraw metgpopulation

HpowbNhPR

© 0 N oo

4) Reestablish Mount Calavite and/or othepotential Tamarawsitesthrough:
a. surveyngto establish:
i. presence/abundance and distributiaf Tamaraw
ii. core zoneswnd areas ofuitable habitat;
iii. location ofland used for farming;
b. formulaty 35 G KNRdzZZIK F &0l { SK2 andisypdgmentation i A OA LI (G 2 NB
communitybased resource management and conservation plans:
i. protection against illegal logging and poaudi
ii. sustainable livelihoodsompatible with traditional ways of life
c. integration of Tamaraw conservation and protection into the Mount Calavite Wildlife
Sanctuary Management Plan
d. translocation ofTamarawfrom suitable sources, to be identified througtieasibility study
of appropriate options.

Successful implementation of this strategg@ntingent on successful resolutioniséues related téand
tenure and usepngoingconsultation and engagement with stakeholder agencies and commuriitigslling
and enforcing a sufficient level of protection fbamarawand its habitatsand on generating sufficient
resources and political support to procegdl summary of majoactivitiesandtimelinesfor this strategy are
shown below and full details are includién the sections that follow.
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Activity

Coordination & Communication

1)

Establishment of m effective coordinating body and
mechanisms to ensuradequate conservation action.

2)

Alignment with the TCMAP okisting plans of stakeholder
agencies antharmonization othe development and
communication of any new plans

3)

4)

Intensification ofinformation, Education andCommunication
campaignswith consistent messages t&'s,civil society
organisatiors and the general publito proactively support
action and behaviochangefor Tamaraw

Meta-population Management

Review and improvement oficrent count methods and
establishment ometa-populationwide reporting on key
parameters to support effective management

5)

Confirmation of thdocations of all remaining Tamaraw

6)

Securing dequate resources and political will.

7)

Implementation of rategies to maximise the capacity of existir|
sites.

8)

If agreed to be neededstablishment ofinex situconservation
breeding program for Tamaraw in Mindoro.

9)

Initiation ofa Tamaraw translocation program to facilitate
recovery of the species.

10)

Mobilizationfor Tamarawof additional, previously unconsidered
sites in Mindoro

11




Activity

MIBNRCore Zone of Monitoring (connects to Migration Corridor)
11) Phasing out of burning.

12) Harmonization oADSDPP and TCMAP (through PAGMP)

13) Strengthening ofanger force to prevent illegactivities

14) Control of hvasive plard andhabitat restoration.

15) Consultation throughouof IPS andespect for their
traditional ways of life

MIBNP¢ Migration Corridor (connects to Expansion Area)

16) Agreement with IPs on plan to expand the distribution of
Tamarawfollowing the zonation of the Park

17) Following consultation witlhesiding communitiesyalidation
of the proposed expansion area and delineaton the
ground, with IPs.

18) Definition of themodality of the management of the
Migration Corridor.

19) Habitat restoration

20) Phasing out ofanching (ensuring appropriate support for
affected IP families)

21) Rehabilitation of he RancHand Aea.

22) Planning and implementation dfamarawtranslocation

Upper Amnay Watershed Region

23) Avoidance or mitigation ofegative impacts of road
development(interprovincial crossoad).

24) Comprehensive assessment of themarawpopulation and
habitat in Upper Amnaynunicipalities of: Sablayan, Victoria
and Baco.

25) Establishment of i@a protection measurefeclaration as
AmnaylP TamarawHabitat¢ ICCA, LCA, or OECM)

26) Increasechumber of skilled and wekquipped rangers and
volunteers to address anthropogenic threats such as
poaching, logging, and habitat encroachment.

12



Activity

Aruyan-Malati Tamaraw Reservation

27) Reinforcement ofraditional farming educatiomvith
integrated farmingto regulatekaingin areas

28) Declaration of he AruyanMalati as Critical Habitat for the
Tamaraw.

29) Hfective maragement of the Critical Habitéd establishedo
secureTamarawhabitats

30) The number of skilled and wedlquipped rangers and
volunteersis increasedto address anthropogenic threats sug
as poaching, logging, and habitat encroachment.

31) Restoration and expansion oétural forest within the
Tamarawhabitat, to reduce the presence of invasive specie

32) Supplementation of Tamarawopulation growth towards

viable numbers, from sources identified through a feasibility
study of available options, and with full agreememong
stakeholders.

Mount Calavite Wildlife Sanctuary

33) Establishment through surveys, afgsence/abundance and
distribution of Tamarawcore zones and areas of suitable
habitat, andlocation of land used for farming

34) In consultation with affected IPs, zoning witlthe PA is
updated to include areas suitable as Tamaraw habitat withi
the Strict Protection Zone.

35) Agreement and implementation obenmunity-based
resource management and conservation plans for: protecti
against illegal logging and poachiagd for sustainable
livelihoods compatible with traditional ways of life.

36) Translocation oTamarawfrom suitable sources based on a
feasibility study of available options.

13



CONSERVATIOMANAGEMENT AND
ACTIONPLAN 2019 2028

INTRODUCTION

This section outlines the 2012028 TamarawConservatiorManagementand Action Planin summaryjt
includes:

A longterm VISION for the future dfamarawin Mindoro, described in aspirational terms;

A description of what it means to realise the VISION, in operational terms;

A summary of current barriers to achieving the VISION;

GOALS aimed at overcoming these barriers;

ACTION STEPS to be taken in purfuihese GOALS, including recommendations on where and
how action should be taken and who would ideally be placed to take it.

To To I Io To

The content of the VISION was agreed by all workshop participants and then gitesimaller grougdpr

final approval. Aftediscussing the challenges to the conservation and managemerdraairaw workshop
participants formed sitdbased working groups to recommend-§6ar GOALS and ACTIONS aimed at
overcoming these challenges at each site. A further working group consideretiaglienges to efficient
coordination ofTamarawconservation efforts rang&ide andfollowing the workshop a group was formed to
draw together a set of recommendations to guide mgi@pulationtlevel activities. The following pages are
organised accordingl

Though all attempts were made to be inclusisemekey stakeholders and experts wewaable to attend the
workshop. However,it is intended thatdiscussions and consultations regarding conservation action for this
specieswill continue throughout lhe period covered by thiglan andwill explicitly target these potential
collaborators.

Successful conservation Bamarawwill require sustained and interdisciplinary collaboration and
communication among a diverse coalition of partnek3.amaraw Coresvation Coorthating Cauncil (TC3) will
be established t@chiee a streamlined and effective response to the challenge T3will provide a forum
for the implementing partners, will hold review meetings every six months and will cormgfatereview of
the plan in 2024.

This action plan document is intended for use by:

1 workshop participants, as a record of the actions, initiatives and collaborations discussed;

1 government agencies, to inform the development of other action plans and initiatives;

1 non-governmental conservation organisations and community groups, to @ridénform their
priorities and work plans

1 the TC3, to help in tracking and supporting progress with the directions and priorities agreed

9 donor organisations, to guide priorities for funding support
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OUR 2050 VISION FORMARAW

7

G. & BANRENB | &2d2NDOS 27F yl u 2yt LINARS FyR I Ff
KSNRAGEFASO CHRISE HEKRAKISO A Y @& SIBE Va2 el K G B QS(&EI@)KE
YR I NB @I ftdzSR o6& 20t O2YYdzyAdGASa IO

iSa taong 2050, ang Tamaraw na pinagmumul an ng
natural na ganda at pamanang kultura, ay hapararami at napangangalagaan sa isla na malayang
naninirahan kasama ang mga Mangyan at napahahalagahan ng mga pamayanamsa Mia . 0

IN PURSUIT OF THIS VISION, BY 2050 WE CAN ENVISAGE:

A 1200¢ 2200 Tamarawspread across multiple sites in Mindoro (at least 5 totalling 40,000ha or more), the
largest of which supports at least 600 animals and at least two others supporting 300 &r mor

A Unregulated activities have ceased wh@@marawoccur and space, protection and food security is
achieved for bothTamarawand Indigenous Peomeand

A The benefits oTamarawconservation, whether financial, cultural or ecological, are shared with other
species, with Indigenous Peoplkend with all Mindorefios.

WE WILL KNOW IF WE ARE MOVING TOWARDS THIS FUTURE WHERE:

A Systematic andcientifically robuspopulation monitoring offamarawprovides evidence of sustained
population increase across multiple site

A TheTamarawConservatiorCoordnating CouncikTC3)s operationalized as theationalgovernment and
citizens organization that
0 ensures harmonization and synchronization of TCMAP objectives and activities with each partner

2NBI yAAl GA2yQa lyydzdt 62N)] FYR FAYFIYOAlLfsLXIyaz
0 ensures governmet commitment to resoure implementation of the TCMARrough bothfinance

and manpowerincluding allocation of responsibility for actions,-siwnthly monitoring and review

of actions, andcting aghe decisioamaking and problensolving agency for TCNPAnmplementation.

A ¢KS ¢/t A& AyadAaddziazylrtAl SR IyR aS0Odz2NB& ,oy ONBI aSR
allow it to operate as the TC3 Secretariat and to conduct those activities not done by other partners.

A Traditional and national lawg@enforced,and unregulated hunting, encroachment and other forms of
natural resource exploitatioare demonstrated to have been reduced through successful prosecutions
and reduced evidence of such activities during opportunistic patrols and annual census work

A Reduced coverage of invasive plants is achieved withimarawhabitat through active control wi.

A Periodic soci@conomic surveys of Indigenous Communities and qualified tenured migrants within
Tamarawhabitat provide evidence of improved food security and health

A Management actions to improve habitat quality and population viabilityTrmarawand other species
provide improved livelihood opportunities for Indigenous People, and other relevant communities, in both
financial and cultural terms

A Existing surveys of related threatened species sharing the habitat dfaherawprovide evidence of
improved status following amarawconservation management interventions

A Opportunistic surveys of the general public and increased linkage with national and international
organizations provide evidence of their growing awareness of and positive attitudesdsWamaraw
and biodiversity in generallamarawhabitats across Mindoro and along established biodiversity corridors
are afforded adequate protection under existing laws. NIPAS or other effective conservation measures,
and are integrated in the landse plans of concerned local government units and that of the ancestral
domains.

15



AT

Encroachment

and disturbance
by people

AT

Accidental death
due to traps

o
AT
Traditional
hunting
@y
AT

Disease and
nutrition

o
A

issues
e v
AT

lllegal hunting

Small population |

OBSTACLES RECOVERY ANIDNSERVATION

Figure 1 Known, assumed and potential challenges to the recovery
and conservation of Tamaraw identified by participants at the®01
Tamaraw PHVA workshop.

~ @@

AT
Inclusivity and
transparency
N 4
AT
Low plan
implementation
N 4
AT

Lack of
information

o

A

Gap between
illusive tribes
andMangyan

720 Y

Lack of
collaboration

o

Cultural
sensitivity

Land clearing
(removing forest

cover)

Land use Loss of lllegal Invasive plant
conflict with traditional IP occupation in species
conservation culture specieshabitat

™

7

y

-

\




WORKINGGROUPTAMARAWMETAPOPULATIOMANAGEMENT

Contributors:Christophe Bonenfant, James Burton, Maresita Pineda JDavid Caroline Lees, Barney Long,
Alexis Rutschmann, Emmanuel Schiitz, Geoff Tabaranzardd¥&; Jeff Holland

Scopethis section addresses issues relevant to mgt@ulationwide management ofamaraw It draws
information from the PVAectionand from threat and sitdased working grouputputs.

INTRODUCTION

In subsequent sections tfiis document, recommendations are made for the protectiord management of
Tamarawat individualwild sites (Mts. IgliBaco Natural Park, Upper Amnéfatershed RegignAruyan Malati
TamarawReservatiorand Mount Calavit&Vildlife Sanctuary These siteare isolated from each other and the
populations that they support are small enough to be vulnerable to one or more of the followingfrimis
Schaffer, 1987)environmentalcatastropheqrare events causing an extreme depression in births or survival);
yearto-year environmentallydriven variation in birth and death rates; chandgven variation in sexatio or

birth and death rates; depressed fithess doechance loss of gene diversity (digit founder effecy, or
inbreeding. In combination, thesésks can lead to extinction eventime absence of humamediatedthreats.
Risks can be reduced by managing all populations as a singlepoiéation, using the heightened capacity
for growth and gene diversity retention in larger populations to suppersistence, genetic health and

growth of smaller ones. Over the longerm, and provided that populations are large enough, fragmentation
can offer genetic advantages over a single, contiguous population of equivalent size, and can help contain the
impads of disease outbreaks and other catastrophes. This section of the document focuses en meta
populatiorntwide species management issues to support a holistic and integrated appioaeamaraw

recovery and conservation across Mindoro

EXPANDING ANDONNEAONGTHEMETAPOPULATION

Over the next 1§ears supporting and accelerating growthknown populationswill be keyto success
Beyond 10 years, maintaining gefiew across the metgopulationwill also beomeimportant (Rallset al.,
2018; Frankhanet al., 2017).The ability to translocatdamarawbetween populations is a requirement of
both strategiesThe best available informatiandicates thatcurrentlyonly the Mts. IglitBaco population is
sufficiently large and robust to support a harvest for translocation to offiters. Supporting this population to
maximise its growth rate is therefore critically importaAn ex situconservation breeding program i
Mindoro could provide an additional or alternative soufeanimals for translocation, as well as other
conservation benefitsAn evaluation of the feasibility, risks and potential advantagebededifferent
translocationsources andtrategieswould help decisiormakers to weigh the alternatives.

In addition to growing and connecting known populations, adding new ones would improve overall species
GAFOoAfAGE +ta Sttt Fa Y2@QAYy3 (GKS LINRPINI Y OhdaenaNl (2
be some areas that still support small groupSafmaravi, as well as some currently unconsidered areas that
could be managed to suppofiamarawin future. A systematic review of potentidhmarawsites, islanevide,

using mapping software, woulte a valuable first step in planning future expansion of the apetpulation.

MONITORING THEETAPOPULATION

An annuallTamarawcount has been in place at Mts. Igliaco for many years and this has provided valuable
information on population size and statwver time. Setting in place systefor regular, comparable
estimates ofTamarawnumbersin other populationsvould help monitor overall metgpopulation status and

4 for example, during the PHVA workshop, an IP alegorted observation of Tamaraw tracks in the Blue Mountain area, at the border
between forest and grassland
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identify problems earlyThe current firebased count methodology at MIBNP is not idead arreview of this is
needed. Siteappropriate monitoring methods will also need to be developedegach ofthe other Tamaraw
sites.

IMPLEMENTATION

A unifying governance structure for the TCMAP, with processes in place for gathering key information,
evduating options and making decisions, will help keep all stakeholders informed and moving forward towards
shared goalsA Tamaraw Conservation Coandting Cauncil (TC3) will be established for this purposte T3

will provide a forum for the implemeirig partners, will hold review meetings every six months and will
completeafull review of the plan in 2024.

WORKINGDAPTIVELY

Due to he complexity of the work outlined in the TCMAP and the changimiyonment in which this work

will be conducted frequent progresseviews will beneeded to ensure that activitiesnd resources continue

to bedirected to the highest priority work and locatioria.addition to biological needs, decisions about meta
population expansion and management will need to take account of social, political and economic factors.
Learning from the results of work carried out and sharing this information progvata, will help accelerate
progressPolicy makers and managers wilad ongoing support from stakeholders and access to the most
current information, to weigtihe risks and potential benefits of different management actionsan ongoing
basis including the risks of delaying or of taking no actibimese aspects of adapé management will be key
to the successful implementation of the TCMAP.

ROLE OFGPULATIONIABILITYWNALYSIMODELS

For the PHVA, computer simulation models Tamarawwere built using the Population Viability Analysis
(PVA) softward/oRTEXLacyet al. 2017),to estimate minimum viabl@opulation and metgpopulation sizes
under a variety of conditions. Full details are providethimPopulation Viability Analys&ection.Guidance

relevant to metapopulation managemenis summarised belowAs furthe information becomes available,
models should be updated so that they can be used adaptively, as a tool for ongoing management.

METAPOPULATIOMANAGEMENRECOMMENDATIONS

The following recommendations are provided to guide mgtgulation management desions over the next
10 years. These are based on a combination of conservation genetics rules of thumbEardamawPVA
models which were built using the best information and estimates available at time of writing.

Figure 2emphasizs current distributon and potential range expansion. It will be refined over taséurther
information becomes availablen some sitegnd following discussion and agreement with stakeholders.

THERE ARE MANY GAPS IN OUR KNOWLEDGE OF THE POPULATION DYRMMRISNOYSTHE
PROJECT MOVES FORWARD AND NEW INFORMATION BECOMES AVAILABLE, PVA MODELS AND ANY
RECOMMENDATIONS BASED ON THEM, SHOULNOBEHREAND ADJUSTED
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RECOMMENDED MEPOPULATION SIZE

Targets for metgpopulation size should accommodate both biological viabilftthe species and, beyond that,
aspirations for the broader ecology of the Islaiitie minimum target below, of 2200 living Tamaraw in
Mindoro, accountsonly for the biological viability component. It represents the critical thresholddog-

term, ongoinggenetic healtf and is expected to confer a 1§@ar extinction risk of zet@ssuming a well
protected environment.

i Figure 2Mindoro Island current Tamaraw distribution and
Recommendedninimum meta-

population sizefor Tamaraw
= >2200ndividuals

PVA models indicate that
implementing the actions
recommended irthis plan could see

this number reached or exceeded by [l widiis Sanctuary
2050. Over thelO-yearlife of this plan

it should be possible to increase ‘
numbers to more tharrO0 Tamaraw

(estimated range B0 ¢ 770). Tarnacow Rsvaiton

Upland Inner Mindoro Range

RECOMMENDED MINIMUM
POPULATION SIZE :

Given the same conditionkarger )
populations will be more robust than Targeted Range 2050 X
smaller ones and all attempts should
be made to maximise the carrying
capacity (and therefore th&amaraw
population size) at each site. Howeve
at some designated sitesxpansion to
larger numbersnay notbe possible.
As a guide, models indicate thatth zero poachinga population 075 Tamaraw carries a low risk of
extinction over a@00yearperiod,with inbreeding accumulation likely to remain below internationally
acceptedthresholds for captive programét sites where numbers sit below this, or where poaching remains
present, more frequent and more resourg@ensive management intervention is likely to be needed.

Recommended rmimum targetfor populations= >75 individuals

RECOMMENDED MINIMUMUMBER OF FOUNDERS FOR NEW POPULATIONS

PVA models indicate that under zero poaching, release cohorts of at least 20 indihiauadsstrong chance
of establishment and growth. To provide for genetic healthes of thumb recommendahitiating populations

with 20-30 effective founders 02 f f SOGSR FNRBY | ONRP&aa (KS aLISOASEAQ NI y:
Recommendedrargef = 20-30

5Targets a genetically effective size of 1000 (from Frankétaath,2014), assuming an Ne/N ratio of 0.45, estimated from the mean of
nine unguéhte studies (Frankham995).

6 Note: Establishment obxesitupopulations may require fewer individuals due to ability to manage some risks more closely.
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Skewing the sexatio of release cohorts towards females provides faster population growth but also faster
accumulation of inbreedinddecisions about the composition (age and gender) of release cohorts should be
taken with advice from experts in behiaur and management.

Table 1.2019 Estimate of metpopulation status, givingopulation size estimategstimates for2050 without further
conservatioraction, estimates for 2028 and 20%8dth recommended action, anthe major challenges to achievingese
results.

Current Future: no Future: Major challenges
size further action with recommended action (confirmedat the 2018workshop)

2018 | 2050 2028 2080 | |

Mts Iglit- 400- 500 <400 > 650 > 1500 Soace for further growth is now
Baco NRall limited and may decline in future du
areas) to impact of fires andnvasive plants

and uncontrolled hunting from
residing IP communities

Upper 10-60 Uncertain Road development and resumption ¢
Amnay Preliminary mining could prevent populatior

estimates  '€covery. Current ocertainty about

suggest numbers, distribution and hunting
20- 1208 intensitymay hinder action.
>700 in total . .

Aruyan 3-15 Poor across these 100 few animalsLittle to no chance
Malati — of recovery without supplementation
Mount 4-6 Poor Too few animals, if any.d\chance of
Calavite recovery without supplementation.
Total 417-581 >700 >2200
estimates

GOAISFORMETAPOPULATIOMANAGEMENT

Goall. Mobilisefor Tamarawall natural areas of Mindoro that are suitable

Subgoal laMaximise capacity dinownsites
Subgoal 1b:ldentify the location of all remaininGamaraw

Subgoal 1cMobilise additional, previously unconsidered sites Tamarawin Mindoro

Goal2. Actively manage allamarawas a metgpopulation

Subgoal 2aEnsure regular metaopulationwide reporting on key parameters and use this to support effective
management

Swb-goal 2b:Determine whether arex situconservation breeding program for Tamaraw should be established in
Mindoro

Subgoal 2c: Develop a Tamaraw translocation program to facilitate recovery of the species

Goal3. Secure resources and political will for thamarawmeta-population

7Based on an ongoing but conservative growete (4% p.a.) fronthe mean of current estimates (N=450).
8 Based on ongoing but conservative growalte (4% p.a.) from the range of current estimates (N« B1)
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GOALS, SUBOALS AND RECOMMENDED ACTIMEBAPOPULATIOMANAGEMENT

GOAL 1Mobilise for Tamaraw all natural areas of Mindoro that are suitable

SubgoallA Maximise capacity dnownsites

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | LeadsCollaborators
2019 2020 2021 2022 2023 >2024

1A.1 | Identify additional areas of potentially suitable Areas are identified and mapped. X TCRNGOs, with
contiguous habitatto extend existing sites partners

1A.2 | Harness existing initiatives within Mindoro to Existing initiatives are identified, X X TCPRwith partners
identify and develop potential habitat corridors tg collaboration is established.
connect current or potentigbopulations

1A3 | Extend TBto cover these additional areas. Terms of reference are extended. X X RED

Subgoal1B. Identify the location of all remainingamaraw

promising

with TG.

oal 1CMobilise additional, previously unconsidered sitesTamarawjn Mindoro

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024
1B.1 | Collect reports from communities on Tamaraw | Collated reports are shared with | x X X TCRwith partners.
sightings outside known Tamaraw sites. TG
1B.2 | Followup with surveys where information looks | Reports fromfollow-up are shared X X X TCRPNGOs, Academe

site stakeholders

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | LeadsCollaborators
2019 2020 2021 2022 2023 >2024
1C.1 | Carry out Islandvide habitat suitability mapping tq¢ Reporswith mapsare shared X X X TCRwith partners.
identify likely candidateand followup with socie
economic & environmental assessments.
1C2 | Assespolitical acceptability. Reports. X X TCRwith partners.
1C3 | Initiate the site planning process. Planning is in progress. X X X TCRwith partners.
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GOAL2. Activelymanageall Tamarawas a metapopulation

Subgoal 2A. Ensure regulaneta-populationwide reporting on key parameters and use this to support effective management

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | LeadsCollaborators
2019 | 2020 | 2021 | 2022 | 2023 >2024

2A.1 | Implement site appropriate count methods Appropriate mqnitoring method_s are| X TCI?_pro_posed
andpopulation monitoring metgpopulation in place at all sites and generating monitoring group
wide. useful information. within TG, NGOs,

Academe)

2A.2 | Monitor densities of Tamaraw over time, in | Guidelines for calculating site X TCPRwith partners.
different habitat types, to support evaluation | Carrying capacities for Tamaraw anc
of both existing and potential new sites (info | Minimum size of area needed to
to be used in conjunction with PVaerived support aviable population
MVP estimates) (accounting for different habitat

) types).
2A.3 | Compile an annual report on mef@pulation | Annual report is shared. X X X X X TCRwith partners.

status for the TG

oal2B. Determine whether amx situbreeding program should be establish

ed in Mindoro

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024

2B.1 | Carry out a study to explore the need for ex | Re@mmendationson the role and X X TCRNGOs, Academe,
situ program and the feasibility of delivering | requirementsof anexsitu breeding veterinaryfacilities,
this, using the IUCN SEE situGuidelines as a| Programin Mindoro. AWCSG, ZSL, WRS,
framework. Include a codienefit assessment| Agreementon the relative costsand cCTu
of in situversusex situsources of animals for | benefitsof usingcaptiveversuswild-
translocation. sourcedTamarawasa sourcefor

translocation.
2B2 | With stakeholders conduct wide consultation| Consultationcompleted.Document | x X TCRwith partners.

on options proposed through the Feasibility

Study prior to any decision being taken.

demonstratingsufficientagreement
acrosgpartieson priorities.
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2B3 | Use the results of théeasibilitySudy and Decision on whether to pursue ax X DENR Secretary
other relevant factors, talecideon whether to | Situprogram in Mindoro.
establish arex situprogram.

2B4 | Implement the decision as required. To be determined. X X X X X TCRwith partners.

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | LeadsCollaborators
2019 | 2020 | 2021 | 2022 | 2023 >2024
2C.1 | Conduct a feasibility study on Tamaraw Completion of feasibility study and | x X TCRpartners, inc. IUCN
trans|oca‘[ion, to found new popu|ations or final report delivered to DENR SSC AWCSG, ZSL and
reinforce existing ones, including evaluation | ccTu
alternative sources (see also 2B.1).
2C.2 | With stakeholders conduct wide consultation| Consultation completed. oment | x X TCPRwith partners
on options proposed through the Feasibility | demonstrating sufficienagreement
Study prior to any decision being taken. across parties on priorities.
2C.3 | Completehabitat assessments for potential | Documented habitat assessments. | x X TCRwith partners
translocation sites to ensure habitat suitabilit]
and appropriate threat levs.
2C4 | With stakeholders, prioritise sites for Translocation plan for each X X TCRwith partners inc.
reintroduction/reinforcement and develop a | Prioritised site, including all IUCN SSC AWCSG, Z§
translocation plan for each. necessary permissions, timeframes, CCTU
recommended sources @inimals
and methods.
2C5 | Implement translocation plans and update Animals are translocated as X X TCRwith partners inc.

translocation program recommendations as ne)
information becomes available.

recommendedTranslocation
program recommendations are up

to-date

IUCN SSC AWCSG, Z9
CCTU
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GOALS3. Secure resources and political will for tAieamarawmeta-population

No. | Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 | 2020 | 2021 | 2022 | 2023 | >2024
3.1 Integrate Tamaraw and TCMAP into leegm | Evident consideration of Tamaraw X X X TCRREDPENRBMB
islandwide development and management | and TCMAP in provincial mgmnt andpartners
plans of both provinces. plans.
3.2 | Investigate potential for departments other | Potential explored and shared with X X X TCPREDDENRBMB
than DENR to fund TCMAP activities that arg TC3 andpartners

integrated into their own local government
and departmental plans.
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WORKINGGROUPMOUNTISIGLITBACO NATURAL PARK

Members:Geronimo S. Barcendackie M. Belmonte JRomel BelmonteZarmaen Mae M. Er€ecille
FranciscqRecorder & Translatoryernando G. Jimengdenry MapelweEngracia Oberdviendila Padelia
Anabelle Plantill§Facilitator) Emy D. RafagDanilo Z. Rag Lino SamsorRonet SantogfEugene S. Secreto
Katherine Sorian@Recorder)

Scopethis working group report covers areas withifts IglitBaco Natural Parthat either currently support
Tamarawor could in futureg a @Core Zone of Monitorirg 6 / YAdigrafion Corridoé = | EkpanNi&hS &
I NBlFé¢ YR Iy | NBI randohdtB K& &/ tz8 S R STRRF@ISH & /& | NBI ¢

INTRODUCTION

Mts IglitBaco Natural Park is the current strehgld of theTamaraw Focused conservation attention the

past three decades has led to consistent growtlthig population, to its current size of approximately 4800
individuals. However, over the past 30 yetirs area occupied by the populatiappears to have contracted

to an area withirthe dCoreZone of Monitoring, where most of the patrolling effort occurs. Meanwhile, a
population previously found on the east side of the Park seems to have vanished. Within the CZM, the regular
practice of burning (both by IPs and by DENR to assist the annua) cencroachment by invasive alien

species of plants taking advantage of the fire regime, and ongoing hunting pressure (both by IPs and by
lowlanders) threaten the future of this species in the Park. In addition, increasing pressure from other land
usesprevents dispersal cfamaraw limiting population growth and keeping numbers constrained within the
carrying capacity of the area secured today.

With concerted management efforts there is potential teeepand theTamarawpopulation into its most
recentrange within and beyondthé / 2 NB %2 y S 2REstodr®) abiiatanNidis ir8awill benefit the

tI Nl Qad O0A2RAOSNREAGE | a ¢St fthdabunddBedfhdukal/r&outces foOtBel Y dzy A (i A S
well-being. Further to this, building a sadiea A 3 NI (i A 2 of land gréddedsliR @& dpied Biamarawwould
support dispersal outside the CZM towards the North, into a l&rgeE LIl y & JofrgMmote ahl potentially
suitablehabitat. Finally, an area of the Park currently used for cattle ranching byamme migrants could,

through habitat restoration and translocation, support a new populatiof afaraw Once established, this
population could also grow outwards into tiie9 E LJI y & Xsee/Figur&)\BRedlising this potential will

involve close consultation and collaboration with resident IP communities and investment in rangers and other
law enforcement mechanisms. Population models indicate that this action coulebsEFamarawnumbers at

Mt. Iglit-Baco toover 1500 individualsby 2050 which under continued favourable conditions could be

expected toshow longterm viahility.

It should be noted that a shift away from regular burning, coupled with active forest ed&ior may reduce

the carrying capacity of the CZM féamarawby reducing the availability of preferred food. However,

provided that the other elements of the plan proceed successfully, there will be overall benefits to the Park in
biodiversity and ecosysm resilience, and overall benefits Tamarawas the population is supported to grow
outwards into other areas.

TheTamarawpopulation in MIBNP is of critical importance to the success of recovery efforts. For the
foreseeable future this population willhouse most individuals of the specieés such iwill be an important
source of founderdoth for new populations and to supplement struggling populatidragmentselsewhere
in Mindoro.

Other relevant plans:Protected Area General Management Plan of MIBNP, -20P%; Final Draft, ADSDPP of
Tau Buid; ADSDPP of Buhid/Bangon; 3 ICCAs (Buhid).
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GOALS FOR MUNTSGLITBACO NATURAL PARK

Goal4. Secure the current  Figure3. lllustrates the proposed expansion and managed movement of {
Tamaraw population and MIBNP Tamaraw population.

expand its distribution e oo

within and beyond the
Core Zone of
Monitoring.

_/ *’INAM‘AL_A_XM"\

Goal5. Restorethe
Cattle Rancland Area
to create a new site
for Tamaraw
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Goal7. Harmonize

Tamarawconservation

goals with the Residing

alyagly ¢NJ

for their Ancestral = it

Domain (ADSDPP), | it 3

respecting their h' £

cultural identity and :

traditional practices in , /

the area. 7 e,

Goal8. Strengthen .

law enforcementand 1:210,000

wildlife crime wroe

prevention. Legend {7 2016 1P No Hunting Agreement Zone
é ;';';sr - O Blue Mountain range possible Tamaraw presence
] Demarkated Boundary of MIBNP (RA 11038) HT Targeted Tamaraw Extended Range (3000 5000 ha)

Potential challenges: £ Hilnkipel oinchy
ges: [ CADC of TauBuid (From ADSDPP only sketch) - 19355.91 Hectares
Lack of lﬁndlng, [N CADT of Buhid Bangon - 35553.60 Hectares W Tamaraw Expansion Corridor through Tauwbuid land

insur gencygconcerns = Indigenous Cultural Conservation Area (ICCA) - 8385.31 Hectares

of IPsaboutthe

proposed expansion dfamarawdistribution rangethe employment statuf rangersjack ofcommitment
from LGUs antfom other relevantgovernment agencies

I:‘ Ranching Area to be restored as new Tamaraw Site

= ';5 Tamaraw expansion through Bangon-Buhid land

Note: for more detailed maps of the distribution ©dmarawin Mounts IglitBaco Natural Park sefppendix II.
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GOALSSUB-GOALS ANBECOMMENDEBCTIONS: MWUNTS IGLIIBACO NATURAL PARK

GOAL 4.Restore the Cattle Rafmid Area to create a new site for Tamaraw

Subgoal 4A. Phase out ranching

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | PPDO oDccidental
2019 | 2020 | 2021 | 2022 | 2021 | >2024 | Mindoro will work
with:
4A.1 | Organiseriter-agency meetingfor the gradual phase | Meetings continue for as long | x X X X X PAMO, Ranchers
out (ongoing) as they are needed.
4A.2 | Secure agreement with IP communities for the Signed Free Prior Informed | x TCP, PAMO, IP Leaders,
conversion of theRancHand Area to a Tamaraw site | Consent (FPIC). NCIP
4A.3 | Finalse phaseout agreement Resettlement area and timeling x PAMO, Ranchers,
. . ] for phase out are agreed. Provincial Government
i |<.jenfufy r.eset.tlement area focattle; and CENRO
1 finalise timeline of phase out agreement
4A.4 | Implement phase out agreement No cattle remain X X X X X PAMO, Ranchers, Prov

Subgoal 8. Rehabilitate Cattle Ranchland Area

Gov. and CENRO

an agreecosystem analysis (AEA) definingpiysical
and socieeconomic conditions of the targeted areas|

recommendations.

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will work with:
2019 | 2020 | 2021 | 2022 2021 | >2024
4B.1 | Conduct rapid ecological surveys and vegetation Documented srveys Zoning | x X Academe, appropriate
mapping of the entireanching area, identifying most| System of rehabilitation plan local NGOs, ERDB.
suitable places for a loAgrm rehabilitation plan and | drafted, locating Tamaraw
Tamaraw reintroduction. reintroduction sites.
4B.2 | Conduct a sociagro-ecological investigation through| Technical report and X X NGOs, academe. experts

(IAF Ph), NCIP, Buhid
tribe.
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No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will work with:
2019 | 2020 | 2021 2022 2021 | >2024
4B.3 | Formulatea comprehensiveehabilitation design Rehabilitation plan is X ERDB, TCP, NGOs with
includingbiosecurity assessmenhabitat restoration | completed and approved by specific expertise.
plan and biecultural development scheme. concerned parties.
4B.4 | Identify affected IP families armbncerned Buhid List of families, settlements, X X X X X ERDB, TCP, NCIP, relev:
communities. Integratethem into the full process geolocalization and mapping; NGOs.
through temporary compensation, active involvemer| N€W socieeconomic activities
in the restoration phase and lorgrm socie identified and developed with
. N S e affected IP families and
economic participation in the new wildlHeriented s
communities.
land-use plan
4B.5 | Market/ promote the concept ofhe rehabilitation Commitments from national X X X X X ERDB, TCP.
plan in order to secure additional funding. government agencies (DENR,
DOST), LGUs, local NGO, dor
agencies.
4B.6 | Endorse and Initiate the new I&nd-use plan in Work and financial plan X X X Buhid tribe, NCIP.
accordance with Buhid ADSDPP and PAGMP. approved and ready to go.
4B.7 | Launch the habitat restoration phase on selected | Activities are implemented ang X X X DENR, Buhid tribe,

future Tamaraw sites.

Subgoal4C Plan and implement Tamaraw translocatio

monitored.

partner organizations.

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will work with:
2019 | 2020 | 2021 | 2022 2021 | >2024
4C.1 | Conduct a feasibility study on the pertinence, needs| Technical report and X X TCP, partner
and acceptance to relevant stakeholders eafitu recommendations. organizations (DAF, GW(
intervention, and of a translocation program. IUCN SSC AWCEGTU).
4C.2 | Develop atanslocation plan folamaraw (including | Approved/adopted X X As above.
methodology and implementation mechanism). translocation plan & MOA
among stakeholders.
4C.3 | Secure all permits from IPs and govment Permits onhand. X X As above.
4C.4 | Implement translocation program including Monitoring and evaluation X As above.

acclimatization phase.

reports.
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GOAL 5. Secure the current Tamaraw population and expand Tamaraw distribution within and beyonddreeZone of Monitoring

Subgoal5A Harmonize PAGMP for MIBNP zoning system with TCMAP asRLikchAncestral Domain status and plan

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will work with:
2019 | 2020 | 2021 | 2022 2021 | >2024
5A.1 | Harmonize objectives and zoning system of PAGMF Plans are aligned and Tamara) x TCP.
with TCMAP targets and models. expansion zone map approveq
by both Offices.
5A.2 | Translate the sulzones map of Mt. IgliBacoGMP Tagalog translation of Mts. X TCP, NGOs.
into Tagalogand Mangyan languages. |glit- Baco sukzones map is
available.
5A.3 | Reviewthe current status of TaBuid Ancestral Supporting documents. X X NCIP, relevant NGOs,
Domain Claims and other initiatives of the tribe. LGU.
5A.4 | Consult TalBuid Representative and reach agreeme| Endorsed plan and maps. X X TCP, NCIP, T&uid

on the proposed rationaland objectives of TCMAP/
PAGMP.

Subgoal5B. Restore Tamaraw presence to its most recent range in the Core Zon

e of M

onitori

ng (Tamaraw Extende

leaders.

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will work with:
2019 | 2020 | 2021 | 2022 2021 | >2024

5B.1 | Document the cuent living conditionsland-use Technical reports, documents | x X X Partner organizations anc
system and hunting practisef the IP communities | and data. expertise.
concernedwith the CZMTamarawrange (socieagro-
ecological investigation

5B.2 | Design and agree with IPs@ategyto expandthe Agreed plan for expansion of X TCP, NCIP, IPs.
distribution of Tamarawfollowing the zonation of the | Tamaraw distribution.
Park

5B.3 | Define with concerned communities a traditional Agreed model and X X X TCP, NCIP, IPs.

huntingmanagemenimodel allowingTamaraw
movementtowards targeted areas (including use of
traps and fire regime)

documented maps.
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No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will work with:
2019 | 2020 | 2021 | 2022 2021 | >2024
5B.4 | Validate and delineatthe proposedCZMexpansion | Endorsed technical maps alon X X TCP, IPs.
area/ hunting managemenbn the groundwith with landmarks.
concerned IP communities.
5B.5 | Implement use and regulationf the agreed zones. Monitoring and evaluation X X X X TCP, IPs, NCIP.
reports.
5B.6 | Conduct habitat restoration and IP bonltural plans | Monitoring and evaluation X X X X TCP, IPs, NCIP.

as defined in GOAI6 and 7.

reports.

Subgoal5C Establish a Migration Corridor towards the north of the Core Zone of Monitoring, through thBuiduAncestral Domain and Central

Wilderness Zone

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | PAMO will workwith:
2019 | 2020 | 2021 | 2022 2021 | >2024

5C.1 | Documer the current living conditiondand-use Technical reports, documents X X X X Partnerorganizations and
system and hunting practice of thgolandIP data. expertise.
communities(Hubadsoncerned byhe corridor plan
(socicagro-ecological investigation

5C.2 | Design and agree wittoncerned upland IPs Agreement and documenting X X X TCP, NCIP, IPs.
establishment of dispersal corridor along with map.
modalities on usgegulation and rights for DENR
monitoring.

5C.3 | With IPsvalidate and delineat¢he proposedcorridor | Endorsed technical maps alon X X X TCP, NCIP, IPs.
on site with landmarks and gemapping. with landmarks.

5C.4 | Implement use and regulation on the agreed zones.| Monitoring and evaluation X X TCP, NCIP, IPs.

reports.
5C.5 | Conduct habitat restoration and IP bowltural plans | Monitoring and evaluation X X TCP, IPs, NCIP.

as defined in GOAI6 and7.

reports.
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GOAL 6Initiate a shift in habitat management and promoteestoration of natural vegetation in the Core Zone of Monitoring

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | Leads and
2019 | 2020 | 2021 | 2022 | 2021 | >2024 | collaborators:
6.1 Initiate a grassland burning reduction plan for the | Reduction irgrasslandurning | x X X X X TCP, PAMO with partner
DENR countingone. of more than 80% ovehe NGOs.
next 4 years.
6.2 Developand testan alternative counting methodology Vetted options for counting. | x X X TCP, partners.
that does not require burning
6.3 Allow natural regeneration Semestral reports on habitat | x X X X X X TCP, LGUs.
quality.
6.4 Conduct botanical analysis and ecological monitorin Technical report and X X X X DENR partners and
(including alien invasive plant species) in areas whe monitoring report. academe.
fire regime has ceased.
6.5 Experiment witheradication/control methods to Technical report and X X X X TCP, PAMO.
hamper regrowth of norpalatable, highly competitive] monitoring report.
plants (hagonoy)
6.6 Develop and generalizeadicaion/control operations | Regularly updated map of X X X X PAMO with partners.
for alieninvasive species extent of AS.
6.7 With IPS, establish a list of trees and plants to be ug List of trees validated by IPs. X X TCP.
for active reforestation intervention.
6.8 Establish a habitat restoration plan including Two phase Habitat Restoratiof X X TBC
replantation scheme, zoning schedule, starting insid Plan.
the SPZ then out to residing IP areas (link to 6.2 the
GOALY)
6.9 Activdy restoreforestincludingnatural fire breaks Regularly updated map of X X X PAMO, DENR, IPs.

restored forest.
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GOAL7Z.1 I NX¥2Yy Al S

¢l Yl NI o

their cultural identity and traditional practices in the area

O2yaSNBIGA2y 32| f
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Subgoal7ZA Ly G SINF GS ¢k dz . dZAR Odzf G dzNJF £ LINF OGAOSa FyR GKS ¢NARoSQa Of I A
No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | Leads and
2019 | 2020 | 2021 | 2022 | 2021 | >2024| collaborators
7A.1 | InformIPs of theTCMAP and ensure a Tagalog versi Number of meetings with IPs | x X IPs.
of the document. about the planTranslated
TCMAP available.
7A.2 | Gather information on the Indigenous Political Syste Report on indigenous political X X NCIP and other partners.
of the Tao Buidincluding system of Tau Buid.
1 information oncustomary law and the way in
which internal contraventions are managed, thu
to harmonize it with the law enforcement of the
Park;
1 use ofnaturalresourcesand share of the living
space among the members (land allocation).
7A.3 | Aid Tau Buid tribe in securing its CADT. CADT awarded to Tau Buid | x X X PAMO, NCIP & Tau Buid
Tribe. Tribe.
7A.4 | Assist the Tau Buid tribe in the formulation of ADSD ADSDPP with clear plan on X X PAMO, TCP, NCIP, Tau
(draft exists for 2012018) & ensure that there are | Tamaraw conservation and Buid Tribe.
clear policies in favour of Tamaraw conservation in { management.
overlap area between the Ancestral Domain claim b| ADSDPP formulated.
TauBuid and the Tamaraw habitat Expansion Area
stated in the ADSDPP.
7A.5 | Harmonize PA law enforcement plan with local IP | Number of meetings with IPs X X X NCIP, TCP, Tribal Leade
customary law and agree on modality of
implementation between the tribe and law enforcers
7A.6 | Policies in the Tamaraw habitat expansion area agr| Noviolation of agreed policies X X X PAMO, TCP, NCIP, IP

by Tau Buid leaders and members.

in the Tamaraw expansion
area.

Signed FPIC by all IP leaders.

Tribal Leaders.
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for IPs.

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | Leads and
2019 | 2020 | 2021 | 2022 | 2021 | >2024 | collaborators
7A.7 | Support IPs to adjust their farming systems to ensuf Environmentally sensitive X X X X X NCIP, DA, DOT, OMSC,
food security, to reéntroduce complexity to the farming techniques adopted by TESDA, MBCFI.
landscape and diversity in farming systems (e.g. | Ps (modemized Taguid and
agroforestry techniques, permaculture, appropriate | Hubads addressed with specif
technology) strategies and means).
7A.8 | San existing funding mechanisifor IPs Report onfunding mechanisms| x X X X X X NCIP, relevant NGOs.

documents (7B.1) aniiformation about the stage of
development of plans.

specific sukgoals with
Buhid/Bangon plans and

implementation stage.

No. Action Indicator of achievement | Y1 Y2 Y3 Y4 Y5 >Y5 | Leads and
2019 | 2020 | 2021 | 2022 | 2021 | >2024| collaborators
7B.1 | Obtain copies of the Buhid/Bangon ADSDPP, CADT Documents are available. X Tribe, NCIP, PAMO.
ICCA plans and maps.
7B.2 | Inform both tribesof the TCMAP and ensure Tagalog Number of meetings with IPs | x X TCP, PAMO, Tribes.
and Mangyan versions of the document. about the planTranslated
TCMAP available.
7B.3 | Gather information on théndigenous political system| Report on indigenous political X X NCIP and other partners.
of Buhid and Bangoimcluding system of Buhid and Bangon.
1 information oncustomary law and the way in
which internal contraventions are managed, thu
to harmonize it with the law enforcement of the
Park;
1 use ofnatural resourcesind share of the living
space among the members (land allocation).
7B.4 | Align actions 4B.1 and 4B.4 according to the above| Harmonization of TCMAP X BC
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7B.5 | Harmonize PA law enforcement plan with local IP | Plans and methods X TCP, PAMO, IPs.
customary law and agree on modality of harmonized.
implementation between the tribe and law enforcers

7B.6 | Initiate bio-cultural landscape development within ar| Agreed plans and actions are X X X TBC

beyond the rehabilitation arediked with 4B.5)

initiated.

GOALS8. Strengthen law enforcement and wildlife crime prevention

Subgoal8A.Improve capacities of officers to conduct their duties in the field

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | Leads and
2019 | 2020 | 2021 | 2022 | 2021 | >2024 | collaborators
8A.1 Develop adaptive management planning by| SMART is used by the PAMO and TQ x TCP, PAMO, DAF, PAMH
implementing SMART (Spatial Monitoring af to collect andanalyse field data, GwWC.
Reporting Tool) for the monitoring of illegal rt::gt:lar_ replorts_are useoll for fU”hter
and unwanted activities. strategic planning; regular reports on
efforts presented to the PAMB.
8A.2 Conduct advanced wildlife crime prevention| Wildlife crime prevention and law X X TCP, PAMO, DAF, GWC
training for Tamaraw rangers, pamngers enforcement efforts are
and management staff. compemented by advanced tactics in
which field staff show competency.
8A.3 Improve area coverage and ranger Increase the number and competency x X X X X X TCP, PAMO.
effectiveness talecrease illegal and of rangers and staff with law
unwanted hunting activity. enforcement authority Decrease in
recorded illegal and unwanted hunting
activity.
8A.4 Improveemployment andvorking conditions | Index of incentives permanent X X X X X X TCP DENR.
for rangers(contracts, salaries, equipment, | contracts for TCP staff; improved
facilities). equipment, living conditions,
incentives and benefits for field staff;
improved ranger performancedorale.
8A.5 Establish effective communication system | Field and longlistance communicatior] x X TCP, PAMOs, LGUs.

between field officers and their offices.

tools are operational

34



8A.6 Clarify mandates and duties of Tamaraw Duty and scope of actions are clearly| x DENR.
rangers and PAMO park rangers. defined.
8A.7 Deputize all enforcement staff for arrest of | Official papers to all field officers. X X DENR.
perpetrators ofillegal activity.
8A.8 Introduce newtechnologies and techniques | New technologies and techniques arg x X X PAMO, TCP with partnery
to prevent illegal activities (camera traps, | tested and/or assessed and
wildlife crime science). implemented effectively.
8A.9 Develop specificultural sensitivity training to Training conductegsiganon rangers | x X X X X X TCP, IP leaders.

Subgoal8B. Improve law enforcement mechanisms at the office level

siganon rangers about IP culture and rights|

demonstrate competenceagduction in
number ofobserved and reported
conflicts with IPs

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | Leads and
2019 | 2020 | 2021 | 2022 | 2021 | >2024| collaborators
8B.1 Reactivate and strengthen the Barangay Number of regular meetings. X X X X X X TCP, LGUs, partners.
TamarawConservation Council
8B.2 Establish and strengthen muligency Available logbook documenting patrol x X X X X X TCP, PNP, DENR, other
enforcement teams and operations. reports including apprehensions; concerned agencies.
SMART reportg;ommitments of
support from team members; number
of capacity building activities.
8B.3 Complete multistakeholder Lavienforcement | All modules completed (if natnder X X X PAMQ TCPDENR.
Forum& modules initiated 2016. PAMO coordinatiop
8B.4 Implement ordinance and recommendationg Ordinance in force. X X X X TBC
of Law Enforcement Forum outputs
8B.5 Strengthen public awareness and Campaigns. X X X LGUs, TCP, PAMOs.

coordination with Barangay officials and LG
on laws implemented insidihe PA according

to the ENIPAS Act
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WORKINGROUPUPPER AMNAWATERSHED REGION

Members:Rodolfo Abowa, Raniza Acabad@ranslator) Ruben Aldavid&Ed BatgTranslator) Onyo B
Calamita Enmanuel Schitz, Geoff Tabaranz@racilitator), Yonathan(Recorder)

ScopeUpper Amnay Watershed Regiahthe border between Oriental and Occidental Mindor

INTRODUCTION

A population ofTamarawwas confirmedn the Upper Amnay Watershed Region in 2018. The overall size and
exact extent of this population remain uncertain. Estimates range from 10 to 70+ which, though a small
number, makes this potentially the second largest remaifiagarawpopulation in Mind@o. The variety of
habitats whereTamarawwere assessed in this region (mountain, mossy forest and tropical highland biotopes)
are very different to the grassland habitat of MIBNP, suggestingTfthataranare more ecologically flexible

than previously assued. Further assessmeirt Upper Amnay (Lamlamayan, Gimparay, & Baifliggo)as

well as additional surveys in adjacent areas are required to improve knowledge of the stdtumafawin

this region and the quality and distribution of suitable habitats.

Even thougtthis population is protected by its remoteness, there is a need to engage in further collaboration

with local Alangan communities and concerned authorities to limit and prevent illegal activities and habitat
encroachment in this region. Buildjra mixed monitoring and protection team with sufficient resources and

equipment would be the first step towards securing the continuing growth of this population towards robust
numbers.Exeative Order 23 (s2017) imposed a countmyde ban on logging inatural andresidual forests. In

the case of Upper Amnawhere the majority overlaps with an ancestral domain, section 2.2 stélese

cutting associated with cultural practices pursuant to IPRA may be allowed only subject to strict compliance

with exising guidelines ofthe DENR wl Yy 3ASNJ I yR @2f dzy 1 SSNI Acytingislg8@y G A2y Ol
to non-commercial volumes by IP communities, while awareness raising and community empowerment can

ensure that these IP communities are not used (or abuasdjonts by commercial logging entities.

Currently, the greatest risk to this population is the development of an4ptevincial road which could bring

greater accessibility and disturbance into remainiregnarawhabitats. All efforts should be made teconcile

GKS NRBFR LINP2SOiQa S02y2YA0O 202S00GABSa 6A0GK &a20ALf |y
protection measures, the area is also potentially at risk to mining operations when thed25rovincial

moratoriums of both Oriental and Odgintal Mindoro provinces expire in 2027 and 2034 respectively.

The assesse@lamarawpopulation is located within the Titled Ancestral Domain of the Mangyan Alangan
Tribe. Therefore, any conservation action must involve tlfigbe and be in line with its &nd Development
Plan

Other relevant plansADSDPHorestLand Use Plan and Comprehensive Land Used®laBU Santa Cruz
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GOALS FOBPPER AMNAWATERSHED REGION

Goal 9. Initiate regular monitoring and patrolling efforts to address threstish as poaching, logging, and

habitat encroachment

Goal 10. Conduct a&comprehensive socienvironmental assessment of the regitmassist integration of
conservation objectives with thengoing socieeconomic dynamic of the Alangan Tribe.

Goalll.Creai S 'y G&TamarghBNF G SOG SR |
underpin aea protection measures

I 3 ECEA) LAASKOEAY datsghdy, to

Gaal 12. Avoidor mitigate negative impacts of road development (interprovincial cross road)

Figure 4UpperAmnay Watershed Region showing estimated Tamaraw range as of September 2018
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GOALS, SUBOALS AND RECOMMENDED ACTIONS: UPPER AMNAY WATERSHED REGION

GOALS. Initiate regular monitoring and patrollingefforts to address threats such as poachinggging and habitat encroachment

Note that this refer tamonitoring and patrolling by local DENR rangers under supervisibarofrawangers and involving local Alangan as volunteer or contractors.

No.

9.1

9.2

9.3

9.4

9.5

Action

Identify Alangan chieftains, elders and commun
members whose area @futhority or attributed

land parcels encompass Tamaraw range (as st:
in the Tribe Ancestral Domain and Ladde Plan).

Identify committedAlangan members to create ¢
monitoring/warden team (initially volunteers,
then contracted) representing the diversity of th
Tribe (Katutubong Bantay Tamaraw).

Secure formal consent of above members (9.1)
allow DENR rangers and Alangan members to
patrol and monitor the Ancestral Domain.

With coordinating body, define and establish
mandate, monitoring agenda, coordination
mechanism and capacities of the mixed
monitoring team (i.e. patrol routes, regularity,
field equipment, field dataollection, reporting
and communication tools) .

Lobby for allocation of funds froeoncerned
LGUsand/or DENR officefor KatutubongBantay
Tamaraw(P 400K by 2020, P 600K by 2023).

Indicator of Y1
achievement 2019
Complete list of X

Alangans and
settlements directly
affected by Tamaraw
presence.

Ready to go team of a x
least 4 then 12 people
from both Provinces

Kasunduan
(agreement between
DENR and Tribal
owners).

Duty and monitoring
agenda validated by
the Tribe and
coordinating
organization.

Amounts allocated

38

Leads & collaborators

Tribe, NCIP.

DENR TCP, Tribal Leexde

DENR TCP, Tribal Leaders.

DENR TCP, Tribe, IP monitoring
team.

NGG, IPMR, |IReaders



Action Indicator of Y1 Y2 Y3 Y4 Y5 >Y5  Leads & collaborators

achievement 2019 2020 2021 2022 2023 >2024
Deploy the SMART platform as a monitoring an Effective SMART X X TCP, Alangan Tribal Leaders
law enforcement tool along with SOP for system in use with
patrolling strategy. supervising

coordinating entity.

4 volunteers (2 X TCP, Alangan Tribal Leaders
Occidental & 2
Oriental)

At leastl12 volunteers X X X X X TCP, Alangan Tribal Leaders
(6 Occidental & 6
Oriental)by 2020

Buildcapacity (skills & equipment)4 sets of Trainingcourses X X X X X TCPNGOs.
training by 2019020, 6 sets of training 2021  conducted(e.g. WEO,
2023, for volunteers to be deputised as Wildlife Jungle survivaBAR,

. Wildlife
Enforcement Officers (WEO) by the DENR. Identification) #

rangerstrained; basic
equipment provided
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GOAL10. Conduct acomprehensive soci@nvironmental assessment of the regido assist integration of conservation objectives with the

ongoing soa-economic dynamic of the Alangan Tribe

Note that the area to be assessed includes Lamlamayan, Gimparay, &Bhiyao

No. Action Indicator of Y1 Collaborators
achievement 2019

10.1 Conduct additional verification surveys ir Number of X X TCRMBCFI, DAF, LGU,
adjacent areas in Municipalities Bfaujan, surveys conductec Katutubong Bantay Tamaraw
Baco, San Teodoro, & Sablayan (2in 2019, 2in Team

2020)

10.2 Conduct ethnobiological & socio Percentages of X TCPMBCFI, DAF, LGU,
economic assessment ofsiding sites covered Katutubong Bantay Tamaraw
communities. Team, NCIBndexpert in social

sciences

10.3 Conduet a threat assessment and risk Technical report | x X As above
assessment oifamarawand natural
resourcegecosystemf the region

104 Conduct habitat assessment and Tamari Technical reports X IPs, DENR, NGOs guttners,
ecology studies academe

10.5 Evaluate potential maximum future Prospective map TCP, Partner NGOs, IUSSIC

Tamaraw distribution according to

of Tamaraw range

biophysical parameterestimated viable  in 2050 and
population sizeand areacarrying population
capacityestimates. models
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Goalll:/ NBI G S [ F YRAOI LIS¢ dzy RS NJ dred pratdction nieaspirés!

This would involve assessing feasibility then establishing-auioral landscape conservation area under adequate regulation, to preserve the upland forest habitat,
watershed and th&'amarawliving there.

No. Action Indicator ofachievement Y1 Y2 Y3 Y4 Y5 >Y5  Collaborators
2019 2020 2021 2022 2023 >2024

11.1  CGonsultwith stakeholders Meetings held; X X TCP,Rs, NCIP, LGU
resolution/endorsement from IP
group, MOA/agreement# of
participants & institutions

11.2 | Lobbyfor Municipal LGU policy support Sanguniang Bayan (SB) resolutiol x X IP representative, TCP,
(Mun. Sablayan, Naujan, Baco, San drafted and approved MENRO, NCIP, IPAO
Teodoro, Santa Cruz)

11.3 Developacomprehensive management Managementplan drafted, X X X IPs, NCIF,CPLGUs, NGOs
planthrough a participatory process endorsed, and approved
ensuringharmonization with ADSDPP

11.4 | Develop proposals and generate funds # of proposals drafted, submitted, x X X X X NGOsTWG(IPs and major
and approvegamount of funds stakeholder)
released

11.5 Support designinthe use regulations = Appendix of ADSDPP or X DENR, Tribe\CIP

and protective measurefor the Aangan = management plan.
¢ Tamaraw Protected Landscape
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GOAL12. Avoid or mitigate negative impacts of road development (interprovincial cross road)

[b2GSY NBO2y OAf Ay3

iKS NRI R

LINE 2SO0 Q&

SO02y2YAO 20 rRBAibghhd fiderany dér imkosiagreStictive |

regulation].

No. Action

12.1 | Initiate discussions between stakeholders

12.1.1Discussion among IP communities

12.1.2Request congresswoman / governo
to call for meeting with major stakeholder
OLt X 5t21 NBIA2YI X

12.2 | Feasibility studwndbiologicatsocial impact
assessmentoonduct field surveyand
analysis

12.3 Define and agree on alternative routes

and/or mitigating structures with regulatior
of developments and settlements.

Indicator of achievement

Agreement & resolution
documentation of meetings.

Agreement & resolution
documentation of meetings.

Biologicabnd Social Impact
report (with initial
recommendations/mitigation
measures)

Endorsemenhby politicians and
projectimplemening
companies
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Y1
2019

Y2
2020

Y3
2021

Y4
2022

Y5
2023

>Y5
>2024

Leadscollaborators

DPWH IPs, NCIRNEDA,
prov. & mun. LGU,
DENR

IP, NCIP.

TCRIP, NCIP, DPWH,
Regional & Provincial
Engineering Office
TCP, NCINGOs,
Academe.

DENR, DPWH, Tribe,
Mindoro Prov. Govs.



WORKINGSROUP: ARUYAMALATITAMARAW RESERMON

Members:Jorly AndaygEmiliza Calabjd_us Caraan(Facilitator), Rovil CastroRonnie Estrell@Arlene
FranciscpCarlo MadrigalPeping PoyngarElyza Hazel TdRecorder) StuartYoung

Scope:AruyanMalati areain the Municipality of Sablayan

INTRODUCTION

AruyanMalati region is a historical area fdamaraw hosting a substantial population until recently. However,
latest assessments estimate the size of this population®s Bidividuals. This makes it extremely vulnerable,

with little chance of persistence without urgent actidRecovery offamarawin AruyanMalati will require an
increase in the number of trained, waluipped rangers to prevent poaching, as well as a drasiange in

the landuse system of the residing T8uid communities to allow sufficient and suitable undisturbed places

to persist. Besides this, some habitat restoration work might be needed at some point. Due to the small size of
this population and tk limited carrying capacity of the area, these measures alone will not guarantee recovery
and persistence. Translocation Bdmarawinto the site from other populations will be needed, both to initiate
growth and in the longeterm to reduce the accumulain of inbreeding, which could otherwise depress
population health.

Declaring the AruyaMalati area as critical habitat fdramarawis essential to the lontgrm future of the

species in this areddowever, it should be notethat the side of Aruyan is ceved by Presidential

Proclamation No. 7Zeries of 1954R SOf  NAy 3 GKS I NBI Fa afsovdral el y t Syl ¢
administration lies in th®epartment of Justice Bureau of Corrections (previously the Bureau of Prisoi)

not in DENRTherehas been a move to change theoposed declaration for critical habitat from Aruyan

Malati to MalatiBuayanand thiswill be one of the proposed activits of the DENR in 2020.

Relevant plansADSDPFau Buid Forest Land Use Plan (2016 draft) &ainprehensive Land Use Plan of LGU
Sablayapplans being implemented by the Department of Justice (Q@®@lireau of Corrections in that area.
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GOALS FOR ARU¥MMALATITAMARAW RESERMON

Goal13. Establish
effective management
and protection of the
Aruyan-Malati
landscapeto secure
Tamarawhabitats

Goall4. Reinforce
traditional farming
education with
integrated farmingto
regulatekaingin areas

Goallbs. Increase the
numbers of rangers and
volunteers with proper
skills and equipment to
addressanthropogenic
threats such as
poachingandlogging

Goall6. Enhance
mechanisms for
effective law
enforcement, following
Standard Operating
Procedures on natural
resources abuse and
wildlife crime
prevention,with
consideation for
traditional and cultural
practices of the IPs.

Goall7. Supplement
populationgrowth of
Tamarawto viable
numbers,with full
agreement from
stakeholdes.

X
ABOVILLE A0,
)i(_ Foundation

Evolution of Tamaraw Distribution
in the Aruyan-Malati Tamaraw

LEGEND

NOTES

Area of presence of
Tamaraws in 1990s

Area of presence of
Tamaraws in 2018

Data and information gathered from:

- NOE/DAF Inner Mindoro Tamarnw
Assessment 2012-15

-DENR-TCP/DAF Verification Survey
Sept. 2015

- TCP rangers' patrolling reports 2016-
18
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Goall8. Restoe and expad natural forest within theTamarawhabitat to reduce the presence of invasive
speciesand promde a network of undisturbed areas for wildlife
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GOALS, SUBOALS AND RECOMMENDED ACTIONS: ARUYAN WHWARIAW RESERMON

GOAL 3: Establish effective management and protection tife AruyanMalati landscape to secureTamarawhabitats

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | Leads Collaborators
2019 | 2020 | 2021 | 2022 | 2023 >2024
13.1 | Finalize prolamation of the Aruyan | Submission of source documents X LGU Sablayan, DENR
Malati aséCritical Habitat for DENR Administrative Order or Loca
Tamaraw. Ordinance
13.2 | Reach management agreement Assessments of Tenurial Instrument X LGUSablayan, TCP,
within the Critical Habitat of (within CADTand Tamaraw SPPRNCIP
Tamaraw. Habitaty; # Tenurial Maps# of
Certification Precondition(FPIC
applied)
13.3 Formulate Critical Habitat Critical Habitat Management Plan.Y X X TCP & LGBablayan
Management Plan in 2023. Approval of Management Plan by Management Body,
Implement planfrom 2024 Regional Executive Director (RED) CSOs, Academidau
onwards. pursuant to DENR Administrative Buid Tribe(Tagmaran
Integrate or continue initiatives | Order No. 201&7. Administrative Unit of
from other relevant goals. TauBuid Tribe) NCIP
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GOAL 14Reinforce traditional farming education with integrated farmingo regulate kaingin areas

No. Action Indicator ofachievement Y1 Y2 Y3 Y4 Y5 >Y5 | LeadsCollaborators
2019 2020 2021 2022 2023 >2024
14.1 | Conduct study to define socgro- | Technical report disseminated to X X DENR, Tribe, NCIP,
ecologic context of the area concerned stakeholders and academe, experts e.g.
(biophysical and socieconomic representatives Institute of
conditions) Agroforestry in the
) Philippines
14.2 | Initiate improvement of Activity plan endorsed by the tribe X X X DENR, Tribe, NCIP,
agroecosystem through farming aca_deme, experts e.g.
techniques and agroforestry training Institute of
in frame of future ADSDPP Agrgforestry in the
Philippines
14.3 | Implement landuse plan for agro Endorsed global Larase Plan of the X X All stakeholders &
forest system at the scale of the concerned communities in partners.
Critical Habitat PA accordance with the Management
Plan of AMR
14.4 | Trainingin agro-forestryor # of agreforestry farming or X NCIRTCP, Department

integrated farming methosd

integrated farming system adopters

# of agroforestry farms established.

of Agriculture, TatBuid
Tribe(Tagmaran
Administrative Unit of
TauBuid Tribe), LGU
Sablayan.
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GOAL1S. Increase the numbers of rangers and volunteers with proper skills and equipmienaddress anthropogenic threats sucl

as poachingndlogging

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 | LeadsCollaborators
2019 | 2020 | 2021 | 2022 | 2023 >2024
15.1 | Identify theappropriate # ofrangers needed based on the available| x TCRLGU Sablayan,
rangerto-area ratio in budget and total area is known. TauBuid Tribe
AruyartMalati. (Tagmaran _
Administrative Unit of
TauBuid Tribe)
15.2 | Establish SMART system wit| Effective use of cyber trackers and SMART] X X TCP, DAF MENRO.
SOP training for Wildlife platform generates reports to a coordinatin
Crime Prevention and Law | €ntity
Enforcement.

15.3 Hirerangers Required rangers are hired with annual X X X X X X TCRLGU Sablayan, Tal
renewal (10% increase per year with Buid Tribe(Tagmaran
endorsement from IPs). Administrative Unit of

TauBuid Tribe).
15.4 | Capacitatenewly hired # of trained rangers X X X X X TCRLGU Sablayan,
rangers # of technical and paralegal trainings TauBuid Tribe
conducted (Tagmarar
Administrative Unit of
TauBuid Tribe), Armed
Forces of PH, BLGU.
15.5 Depuizetrainedrangers DENRWEO Certificate (Annual Renewal; #| x X X X X X TCRDENRTauBuid
Deputized Rangers Tribe(Tagmaran
Administrative Unit of
TauBuid Tribe)).
15.6 Increasevolunteers (Bantay Capacitation ofolunteers # of technical and| x X X X X X LGU SablayamCP,
Gubat) paralegal trainings conductedeputation of TauBuid Tribe
volunteers (Bantay Gubat) by DENR (Tagmaran

endorsement from IPs.

Administrative Unit of
TauBuid Tribe)
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GOAL 16Enhance mechanisms for effective law enforcement, following Standard Operating Procedures on natural resources

abuse and wildlife crime prevention, witltonsiderationfor traditional and cultural practices of the IPs

No. Action Indicator ofachievement Y1 Y2 Y3 Y4 Y5 >Y5 | Leady(Collaborators)
2019 | 2020 | 2021 | 2022 | 2023 >2024

16.1 | Issuance anémplementation of Local Ordinances X X X X X X BLGU and IPMRGU
Local Ordinances on prohibiting the| 4 of violators arrester of cases Sablayan, TaBuid
hunting ofTamarawand other filed in court # of cases resolved T”bef (.Tagnjaran,.
destructive practices (e.gimber Administrative Unit of

. . L Enforcement Plan TauBuid Tribe).
poaching electrofishing,mining, and _ _
quarrying) targeting nonlPs: # of IPs involvedh the enforcement
activity; # of monitoring teams

f  Development plan: 2019 created (barangay level)
1 Local Issuance: 2020
1 Implementation: from 2021

16.2 Reinforcement ofiAwareness IEC MateriatsCommunication Plgn | x X X X X TCP, TauBuid Tribe
Raising on Environmental informal lectures (Dalaw Turceven (Tagmaran,
Conservation and@amaraw outside Tamaraw Month)‘ilm Administrative Unit of
Protectiorg. showing TauBuid Tribe)
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GOAL 17: Supplement population growth of Tamaraw to achieve viable numbers, with full agreement from stakeholders

No. Action Indicator of achievement Y1l Y2 Y3 Y4 Y5 >Y5 | LeadgCollaborators)
2019 2020 2021 2022 2023 | >2024
17.1 | Conductfeasibilitystudy for the 1 Habitatrange,viablearea X X TCP & LGU Sablayan
translocation ofTamaraw 1 Suitable zones for TauBuid Tribe
acclimatization and release (Administrative Unit of
1 %survivalrate, carryingcapacity Tagmaran), CSQOs
of the area, adult sexratio, externalexpertse.g. IUCN
fecundityrate. SSC AWCS
17.2 | Develop and implement a TBD X X TCP & LGU Sablayan
translocationplan. TauBuid Tribe

(Administrative Unit of
Tagmaran), CSO8CN
SSC AWCS, CCTU, GW

GOAL 18 Restoe and expan natural forest within the Tamarawhabitat to reduce the presence of invasive speceesd promote a

network of undisturbed areas for wildlife

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024
18.1 Conduct survey mapping and Surveymapping andplanningreport | x X CENRO/PENRO
planning (includes zoning of areas)| (reforestation areas identified, GIS (Sablayan LGU, CSOs)
maps, species inventory).
18.2 Conduct ethneecological study of Technical report endorsed by the X X DENR, tribe, NGOs,
the forest ecosystem and rationale | Tribe and DENR academe, experts.

for use of forest resources of the
AruyanMalati region.

18.3 Design network of areas of ecologiq Agreed map delineatedn site with X X DENR TCP, tribe, NGO
importance for low disturbance agred regulatiors. MENRO.
Zones.
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WORKINGROUP: MUNTCALAVITRVILDLIFE SANCTUARY

Members:Jomilyn M. BitonganRecorde}, Emiliza A. Calabitprd Priam V. Cordov&dcilitator), Maria
EthelwildaG.CoronacionRobert P. DuquiEdmichael 0. FigueroaArlene V. Franciscdezryl Jaeger L.
GarciaReymundo T. Isu@fanslatol), Barney Longiodolfo A. Plopiio, Mikko Angelo ReyeEngr.Charmie
Lyn SardayMary Rose Sisorgusanita G. Lumbo

Scopeoriginally the work of this group covered not only the Mt. Calavite site, but also new sit€arfmaraw
(eitherin situor ex sit). Only the Mt. Calavite work is documented here. Other work is captured iM#ta-
population section.

INTRODUCTION

The Mt. Calavite WildlifeaBctuary (MWCS) is one of the six protected areas in the Mindoro Island. The MCWS
has a total land area df8,172.6%ectaresper RA 11038 (ENIPAS Act of 2048 lies in the Municipality of
Palauan, which is located in the northemrest tip of the Provice of Occidental Mindoralamarawused to

occur in MWC@&nd theircontinued presencevasre-confirmedafter a decade of no dathy arecent survey.
However, arrent population estimates range froonly 4-6 individuals.

MT. CALAVITE WILD
MALD

Most recent location
with assessment of
Tamaraw presence

] 2
BINUNGANAN|&
(a)

r ALA) E STANCT{UARY : =
< /’ < “e ‘ ? LA\ - 5 —
LEGEND CALANGIGAN /| § Y = 7
ol | G o A 7 »

[@ Settlement Community

A Campsite

@ Burial Ground

@ cave

@ Lighthouse

® Wwaterfalls

© Biodiversity Hotspots

-+ Hiking Trail

Management Zones

I strict Protection Areas
Multiple-use Zones

I stream buffer

2 km Buffer Zone

Figure 6 Mount Calavite Wildlife Sanctuary showing the area where Tamaraw presence was confirmed i
2019.

CKS aazdzyd /It luadiPiofected AreaRMaageSen{Playf Z&fif n 1 mé LINR A RSa +y A
opportunity for Tamarawconservation. The planned zoning system includes a strict protection(&#ie)

(9,552ha) composed of upland habitats above 1000m, forest, a DEK&al Greemig Program (NGP)

restoration zone and steep, rough terrain. A significant portion of this could be considered poieriaraw

range. Though the current plan does not make specific recommendations for the recovery and conservation of
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Tamaraw it includesprovisions for the protection of biodiversity in general, including protection, patrolling,
habitat restoration, lanelise regulation and community engagement. This section does not aim to duplicate
this plan, but instead to support it by recommendingmaaw-specific measures for integration into the
broader program of work operating at MCWS.

Addressing habitat management and protection issalesie will not guarantee recovery and persistemte
Tamaraw at MCWSranslocation of Tamaraw into the site frather populations will be needed, both to
initiate growth and in the longeterm to reduce the accumulation of inbreeding, which could otherwise
depress population health.
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GOALS FORGUNTCALAVITRVILDLIFE SANCTUARY

Goal 19. Verify the presence and location(s) Tdmarawin MCWS

Goal 20. Assess suitable halait for Tamarawdelineate potential rangeand include within MCWS Strict
Protection Zone

Goal 21. Strengthen protective measures within the range delineatedlfamaraw

Goal 22. Reestablish a healthy population of Tamaraw at MCWS
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GOALS, SUBOALS AND RECOMMENDED ACTIONS: MOUNT CALAVITE WILDLIFE SANCTUARY

GOAL19. Verify the presence and location(s) @amarawin MCWS

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024
19.1 Survey to verify presence | Verification reportconfirming X TCRNGOsacademe and relevant site
and locations of Tamaraw ir Presence and locations of Tamaraw i stakeholders
MCWS MCWS

GOAL Q. Assess suitable habitat foramaraw delineatepotential rangeand include within MCWS Strict Protection Zone

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024
20.1 Conduct perimeter survey/ground Reports shared. X TCP, PAMQwith
truthing/delineation of upland farming areas partners

already occupied by IPs within tlsZbased
on the results of the socieconomic
assessment and nmitoring system (SEAMS)

results.
20.2 Assess the current suitability for Tamaraw, of Report on current X TCP, PAMQwith
the habitats, conditions and activities within ti- suitability of MCWS for partners

MCWS PA and determine what (if anything) = Ta2marav, and on

needs to be done to restore these areas for ~ festoration requirements
for these areas (if any)

Tamaraw.
20.3 Assess feasibility of establishing a viable Report on feasibility of X TCP, PAMQ@with
population of Tamaraw in MCWS. establishing a viable partners
population of Tamaraw in
MCWS
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No.

20.4

20.5

20.6

20.7

Action

Update zoning within the PA to include areas
suitable asTamarawhabitat within the SPZand
implement associated activities such as
consultations with affected IPs

Establish a protection system for the updated
SPZ that includes suitable habitats for Tamari

Consult with local communities to develop a
sociccultural and socieeconomic perspective
on how local communities will accept and
benefit from, Tamaraw reintroduction.

Conducta communityawareness prograrto
addressperceptionsor concerns that livelihood
activities within the park will be prohibitedr
negatively affectedncea Tamaraw
conservation prograns implemented

Indicator of achievement Y1
2019

PA zoning is updated to
support Tamaraw
conservation.

Tamaraw are well
protected within the SPZ.

Benefits of Tamaraw
reintroduction are weH
understood by and evident
in local commuriies.

Within local communities, = x
perceptions of the

Tamaraw conservation
program are mainly

positive.
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Y2 Y3 Y4 Y5 >Y5
2020 2021 2022 2023 >2024

X

Leads Collaborators

TCP, PAMQwith
partners.

TCP, PAMQwith
partners.

TCP, PAMQwith
partners.

TCP, PAM@with
partners.



GOAL21. Strengthen protective measures within the range delineated ftamaraw

Subgoal21A. Prepare the site for Tamaraw

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024

21A1 Increase theaumber of well More rangers, better trained and X TCP, PAMQwith partners.
trained and welequipped rangers equipped.
(see actions related to this in
MIBNP section)

Subgoal 21B. Manage the area to support Tamaraw once present

21B.1 | SMARMatrolling and more Patrolling ad enforcement are X X X X X TCP, PAMQwith partners.
patrolling (see MIBNP working  effective enough to support a
group report). population of Tamaraw.

GOAL22. Reestablish a healthy population ofamarawat MCWS

No. Action Indicator of achievement Y1 Y2 Y3 Y4 Y5 >Y5 Leads Collaborators
2019 2020 2021 2022 2023 >2024

221 Align the TCMAP and the MCWS PAGM TCMAP priorities are included in the X X TCR PAMQ with
post2021 MCWS PAGMP. partners

222 Finalize upda¢ of the PA management PA management plan is finalized with X X X X TCR PAMO with
plan using TCMAP aseferencein line ~ TCMAP as @ference. partners.

with ENIPASimplementing rules and
regulationg  Irofl But.

223 Work with the TCMAP coordinating body MCWS is included in the mepmpulation X X TCR PAMO with
to include MCWS in the Tamaraw meta translocation program. Timelines and partners.
population translocation program. sources offamaraw are agreed.

224 Design and implement a translocation Approach is agreed and resources are X TCP, PAM(Mational&
plan for MCWS secured. Tamaraw are released in MCV international partners
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STATUSEVIEW

INTRODUCTION

The TamarawBHubalus mindorensjisis a dwarf buffalo species, endemic to the island of Mindoro in the
Philippines. Historically, Tamaraw are thought to have been present across the entire island, from sea level up
to around 2,000 m above sea level (asl), in a range of habitats incleeliogdary forest and grassland (Cebrian

et al. 2014). By 1969, however, Tamaraw were reduced to an estimated 100 individuals (Harrisson 1969).

Table2: Summary offamarawpopulation estimates from 1987, 1996 afrdm 2018prior to the PHV.
workshop Modified from Longet al. (2018)

Site Year of population estimate
1987 1996 2018
Mounts lglitBaco Natural Park 145 175 400-500
Upper Amnay Watershed Region (Eagle Pass) 65 65 5-70+
AruyanMalati TamarawReservation 41 14-30 3-15
Mount Calavite Wildlife Sanctuary 45 >1 0-5
Santa Crug Pinagturilan 20 0 0
Oriental Mindoro (Municipalities of VictoriBansudBongabongand 40 0 0
Mansalay)
Santa Crug Pinagturilan 20 0 0

1Petocz (1989Yde Leon (1996fLonget al. (2018)

ECOLOGY AND BEHAVIOUR

Little is known about the behaviour of Tamaraw. They inhabitat secondary forest and open grasslands, both of
which are seasonally burned by the indigenous Mangyan people who geatéiskand-burn farming. Tamaraw

have been observed feeding more frequently in the early morningseaedings andre typically observed in

small family groups or lone bulls (Cebritral. 2014).

The exact age of sexual maturity in both bull and cow Tamaraw is unknown (CettaiaP014). Tamaraw cows
have a gestation period of 317 days with a calving interval of 712 days (Serathid998), and typically give

birth to one calf (Cebriaat al. 2014). However, no clear mating or calving seasons have been observed, meaning
that breeding may occur yeaound when conditions allow (Cebria al. 2014).

CURRENT POPULATION STATUS

With fewer than 600 Tamaraw remaining and an estimated area of ocaypafriess than 10,000 ha (Loaiggal.
HAMYyOZ ¢FYFENYg INB tA&G§SR a / NRGARAI2016)2 9y RI yISNBR 2y

In addition to the populations at Mounts Igitaco Natural Park (MIBNP), Upper Amnay Watershed and Aruyan
Malati Tamarav Reseration, a 2019 survey hasonfirmedpresence ofip tosixindividuals in the Mount Calavite
Wildlife Sanctuary. Details of the estimated sizeJafarawpopulationsprior to this report (up to 2018)xre
presented in Tabl@. Around 80% of individaisare presumed to be in only one subpopulation, in a restricted
area of less than 3,000 ha within MIBNP (Lethgl. 2018; see below).



MOUNTS IGLIBACO NATURAL PARK

While the Tamaraw population in Mounts lgBaco Natural Park (MIBNP) has increaseer dkie last two
decades (Table 1), the area of occupancy has contracted @taig2018). In 2000, the area of presence was
estimated to be around 5,000 ha, but this had reduced to 2,500 ha in the dry season of 2017 (Figure 1). The
causes of the observeihcrease in population but contraction of area of occupancy are unclear (&bab

2018).
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Figure7: The distribution offamarawwithin the Core Zone of Monitoring in Mounts Igiaco Natural Park,
Mindoro, between the late 1990s and 2017, and showing different management zones (froratlaing

2018).
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UPPER AMNAY WATERSIREGION

Surveys in 2017 and 2018 confirmed the presence of a Tamaraw population in the Upper Amany Watershed
region (Figure3). With an estimated population size of up to 70 individuals, and an area of occupancy greater
than 6,000 ha, this populatias larger tha the AruyarMalati population (Longt al. 2018) Here, Tamaraware
confined to mountain habitats (mossy forestpntanetropical forest and dwarf vegetatiorgbove 500 m asl
adopting browsing behaviour and a more filmieh diet than the grassland poptlons(Longet al. 2018; Sciitz

2019)

121'60E

121°80°€

121°100°

121°120°

121'140°

121°160°E

120'520° 120'540°E 120°860° 120'580°E 121°90€ 12120 121°40°E

,7 f;

=) T T
120'520°E 120'540°E x 120'580°E 121°00° 121°20°€ 121°40°€

121°60°E

S

121°80°E

% A’{-i

1211007

121120

121°140°E

121°160°E

N

ﬁ—
_i’ “D’ABOVILLE “®
“Foundation %
Results of the Series of Tamaraw

Verification Survey of the
Upper Amnay Watershed Region
2018

Estimated Tamaraw Presence
and Possible Range

e — —
o 1 2 l g 8
Kiometers

L__J Assessed Tamaraw range

e
(2 ) Possible Tamaraw presence

NOTES

The survey was conducted between January
3Land Febuany 13, 2015, It e 3 parnenship

and the DENR-TCP in colabora-
o it Mangyan

Communit
1t follows an inital verification survey
conducted in June 2017.

Figure8: Location and possible range of thamarawpopulation of the Upper Amnay Watershed
Region, Mindoro (from Longt al. 2018).
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ARUYAMNMALATI TAMARAW RESERVATION

The AruyarMalati Tamaraw Reservation is located in Occidental Mindoro, to the west of MIBNP (Figure 3). The
Reservation is characterised by a hilly landscape dominated by secondary forest, along with areas of open
grassland from slash and burn agricultytenget al. 2018). Estimates of Tamaraw numbers here vary, with
surveys suggesting 420 individuals in 2007, 102 individuals in 2015 and the most recent ranger patrols
reporting two or three family groups along with a few solitary males (letreg 2018).
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Figure 91 ocation and range of thEamarawpopulation in the AruyasMalati TamarawReservation Area,
Occidental Mindoro (from Lonet al. 2018).
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CURRENT AND HISTORIC THREATS

HABITAT LOSS AND DEGRADATION

Conversion of natural habitats into agriagNJ t I yRa ¢l a tA1Ste& GKS LINRYI NE
range throughout the 20 Century. Mindoro was once entirely forested, however by 1988 around 70% of forest
cover had been lost to commercial logging and subsequent conversion to agriculture (Gehzkl2900), and

a further 30,000 ha of forest cover was lost between 1988 20ith (Longet al. 2018).A total logging barwas
implemented in 2011 and the Department of Environment and Natural Resources (DENR) has initiated a large
scale reforestation program (National Greening Prograimjluding several sites in Mindoro. Despiteist

however, forests remain threatenedis(ael & Lintag 2013).

Deforestation allowed grasslands dominated by cogon gtagsefata cylindricato develop and persist, which

were used for cattle ranching, forcing Tamaraw out and restricting them to moratamous terrain (Longt

al. 2018). Grasslands are frequently burnt by Mangyan communities as well as by the local authorities to assist
with Tamaraw counts. This is likely facilitating the expansion of several invasive plant species, such as
Chromolaenadorata, therefore reducing the quality of habitat for Tamaraw (Leh@l. 2018).

HUNTING AND POACHING

Along with habitat loss, illegal hunting is one of the primary factors affecting the distribution of Tamaraw
(Cebrianet al. 2014). Following World Wal, the availability of higipowered rifles and automatic weapons,
alongside traditional hunting using spears andtgagps, contributed to the rapid decline in Tamaraw populations
(Talbot & Talbot 1966; Cebriat al. 2014). It is reported that huntingiensified in the late 1960s, and trophy
hunting was occurring until the 1980s (Lagtgal. 2018).

There are reports that insurgent groups in the mountainous regions hunt Tamaraw for food, and the inhabitants
of lowland areas occasionally kill Tamaraw wipwaching pigs or deer. Mangyan indigenous communities use
traditional hunting practices, such as spear or snare trapping, for deer or pigs, and Tamaraw are also occasionally
killed (Longet al. 2018).Even low offtake levels are likely to have a majangact on the survival of remnant
Tamaraw subpopulations (de Leenal. 1996).

The improvement of infrastructure on Mindoro is facilitating access to the currently remote Tamaraw range
areas, putting these populations at risk from poaching. For examipéectossMindoro road, currently under
construction, will enable access to the Upper Amnay Watershed Region, threatening the survival of this newly
confirmed population (Longt al. 2018).

DISEASE RISK

An outbreak of rinderpest, a highly contagious vitsease of domestic cattle, is a possible cause of the sharp
decline in the Tamaraw population from 1900 to 1949 (Harper 1945; Buchholtz 1990; GettwlaR014). It is
believed that the risk of disease is now lower due to domestic cattle no longer pegsgnt in the same areas

as current Tamaraw populations. However, there is a risk of crossover in MIBNP, where cattle grazing continues
close to the Core Zone of Monitoring (Logtgal. 2018).

SMALL POPULATION EFFECTS

Declining population size and incesal fragmentation leads to reduced gene diversity (through genetic drift)
and increased inbreeding. This may reduce the fithess of a population and its ability to adapt to environmental
change (Frankharat al. 2010). Further, small and restricted populasoshow increased vulnerability to the
influence of chance and may fluctuate dangerously in response to otherwise normal variation in environmental
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conditions. Therefore, the small size and fragmentation of the Tamaraw population may pose a serious threat
to the longterm survival of the species (Loagal. 2018).

PAST CONSERVATION ACTIONS

LEGAL PROTECTION

The Tamaraw was first legally protected when the Commonwealth Act No. 73 was signed into law in 1936. This
prohibited the killing, wounding or removinof Tamaraw from their habitat, however in 1939, Forestry
Administrative Order No. 17 declared that special licences were available to permit the killing and selling of dead
or live Tamaraw. In 2001, the Republic Act No. 9147 brought in strict penaltiésirfiting, killing or trading
Tamaraw, including the destruction of their habitat (Cebiaml. 2014). The Tamaraw is listed in Appendix | of

the Convention on International Trade of Endangered Species (Byd2016).

MIBNPwas established as Miglit-Baco Game Refuge and Bird Sanctuari9®9 andupgraded to a National

tIEN] AY mMptnd ¢KS RSOfEIFINXGA2Yy 2F alL.bt & I ayl GdzNI €
Mangyan communities living within the boundaries of the protected aemawell as their rights to use and

manage nhatural resourcesA management plan for MIBNP is in publication, and this will help to guide
conservation actions in the pafkonget al. 2018). Mt Calavite Wildlife Sanctuary was first established as Mt

Calavie Game Refuge and Bird Sanctuary in 1920. Currently, all other know Tamaraw populations are found
outside protected areas (Loreg al. 2018).

The Presidential Committee for the Conservation of the Tamaraw was formed in 1979, leading to the creation
of the DENRsupervised Tamaraw Conservation Program (TCP). Since 2005, the TCP has been managed by the
DENR MIMAROPA Regional Office.

CAPTIVE POPULATION MANAGEMENT

I WDSyS t22f CINNQ o6l & Sail of ek stubredihg/facitity fgr Tamaraw. a A Y R2 N.
Between 1982 and 1984, 20 Tamaraw were captured from ArWalati (Custodicet al. 1996). Several animals

died during either the capture process, transportation or soon after release into the facility, and 11 animals
remained by 1990. Five calves were born between 1990 and 1999, however some of these were stillbirths due

to infection by bluetongue virus and leptospirosis. One calf died during the birthing process, and another
survived for a year before dying due to endoparasite infection. The fifth calf, a male born in 1999, is the only
Tamaraw remaining at the facility (Loagal. 2018).

The failure to establish a breeding programme at the Gene Pool Farm has been attributed to the difficulties of
access, disease, husbandry techniques used and frequent changes in management responsibilitygiCabrian
2014; Longet al. 2018). Howeveranimals were able to breed and live to @de at the facility, indicating that

with improved husbandry techniques and advanced disease control, a future conservation breeding programme
could be successful (Lorgal. 2018).

POPULATION MODELLING ANDEERVATION PLANNING

A Population and Habitat Viability Assessment (PHVA) workshop for Tamaraw was held in 1996. This highlighted
the vulnerability of the remaining Tamaraw populations due to their small size, even when facing relatively low
levels of poacimg (de Leoret al. 1996).

Where implemented, the recommendations of the 1996 PHVA have achieved success for the Tamaraiv (Long
al. 2018); in MIBNP, for example, the numbers of Tamaraw have shown a positive trend (Table 1). However, in
the areas whereanservation action has not been taken, or has been insufficient, populations are now presumed
extirpated (e.g. Santa Cruz, Baongabong), at high risk (e.g. Aklgfati, Mt Calavite) or at risk of further
decline (e.g. Upper Amnay Watershed Region) (lebad) 2018).
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TAMARAW POPULATION VIABILITY
ANALYSIS

Contributors: Alexis Rutschmann, Caroline Le€hkristophe Bonenfant, James Burt@arney Long, Emmanuel
Schitz, Jeff Holland.

EXECUTIVE SUMMARY

1 Tamarav presence is confirmed at four wild sites: Mounts 1Bliico Natural Park (N=4&D0), Upper
Amnay Watershed Region (N=&0), AruyarMalati Tamaraw Reservation (N23) and Mount Calavite
Wildlife Sanctuary (N=8).

1 The viability and recovery potentiaf these populations
was explored under a variety of conditions USW@RTEX
simulation modelgLacy& Pollack, 201@nd the results
are summarised below. The timeframe considered
100 years.An extinction probability of zero and a
inbreeding coefficiat below the international rule of
thumb for captive populations ¥§.125) were used to
distinguish successful scenarios.

1 The baseline model growth rate o0fr=0.0452
(approximately 45% per year) was highly sensitive
changes in factors related to femalweeding success
(annual percentage of females breeding, adult female mortality, age at first breeding). Environmental
threats or conservation measures that target these factors are likely to have a disproportionate effect on
population viability. Overtte range of values considered, varying male mortality rates had little impact.

1 Populations beginning small but able to grow showed lower risks of extinction and accumulated less
inbreeding than those that remained small. In absence of poaching, diseabecaks or extreme
environmental effects, a stable population of at lea® Tamarawwas required to achieve both zero
extinction risk and the maintenance of inbreeding below the recommended threshold. Where constraints
on growth were removed the same caube achieved with a population starting with 50 individuals.

1 Populations showed poor tolerance to poaching. Populations of 100 individuals showed rapid declines and
extinction risks of 44.00% where poaching levels reached or exceeded four adult Tanpayear.

1 Models incorporating outbreaks of domestic catberne diseaseshowed lower average population sizes,
decreased growth and increased likelihood of extinction over theVie¥y period. Results suggest that a
population of N=100 could withstarmhly occasional and mild disease outbreaks.

T ' YRSNI I aO0SylINR2 27F d&speifichdgels fradidtedilf0Royfisk lof@xiincaoyf évar a A G S
the next 100 years, of Tamaraw at Aruylslalati and at Mount Calavite; 48% extinction risk for Upper
Ammay; and 1% extinction risk at Mounts Igliaco Natural Park.

1 The potential value of a captive population as a source of release animals was motielfgadduce more
than two individuals per year for release, a breeding facility would need to hold stt28andividuals, with
sustained annual breeding in at least 60% of the females.

1 In models without poaching, establishing a new Tamaraw population required an initial release cohort of at
least 20 Tamaraw. Where poaching was present, likelihood of success was poor and much larger release
cohorts were neededRelease cohorts with a ferteabiased sexatio grew more quickly. A ratio of 10:10
took approximately 45 years to reach 100 individuals whereas a rati@l:6ftook 35 years. Too great a
skew can elevate inbreeding rates and risk loss of all founder males before breeding.

These results andnferencesare
based on population mdels built
using the best information available
at the time of the workshop. There
remain many areas of parameter
uncertainty. The thresholds and
figures reported here should be
used as a guidenly and revised as
new information becomes available
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INTRODUCDIN

There are many gaps in our knowledge of Tamaraw biology and in our understanding of how the species might
respond to changes in environment or management. Computeulsition modelsthough not expected to be

an accurate depiction diving Tamarawopulations can help us to assemble available information and expert
opinion and use it to make informed assumptions about what needs to be done, how and when. Anatliges of
type are generally referred to as

Population Viability Analyses
(PVA). PVA Goals

To support discussions at the 1) To explore the strengths and weaknesses of Tamaraw
2018 Tamaraw PHVA workshoy history characteristics.

PVA models were built using thg 2) To estimate the relative impact on population viability, -
VORTEX simulation  program known or potential threats.

(Version 1@.6.0) (Lacy & 3) ¢2 AffdzZaGNYGS GKS 3IANERdzLIQ
Pollack, 207). VORTEXmodels remaining Tamaraw populations under currel
are paticularly weltsuited to conditions.

exploring  questions  about 4) To compare the relative impact of alternativ
populations numbering a few management interventions on Tamaraw populatic
hundred individuals or less as viability, both overall and at individual sites.

they incorporate those aspects 5) To identify key gaps in knowledge that would he

of demographic, environmental improvethese analyses.
and genetic uncertainty that are
known to pose risks to

populations of this size.

The following pages present details about the models constructed, the rationale behind the scenarios explored
and summaries of the major findings.

BASELINE MODEL

A baseline model was built to simulate a population of reasonable size, under good condlitiabsence of

major threats and without extreme pressure from small populafiefated issues. In later sections this model

is adapted to reflect known or estimated site or population conditions, or proposed conservation management
scenarios.

Data for thebaseline Tamaraw model were drawn from:

information from surveys at Mounts IgiBaco Natural Park;

information from a previous population viabilignalysis (de Leon et al., 1996);

information in the literature, for closely related species;

estimates and opinions elicited from experts in the lead up to, during and following the 2018
PHVA workshop.

1 Results of modelling work by Christophe Bonenfant.

= =4 —a -2

Further information on baseline model parameters is provided at the end of this section.

DETERMINISTIC CHARACTERISTICS

In the absence of probabilistic effecttd@chastic fluctuations in demographic rates and environmental
impacts; andnbreeding depressionthe baseline model shows a mean annual growth rate of rougbB64
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per year (Lambda<(0 T

Meomremtomtine (average age at breeding) across both sexes is 10.6 years. See

Table 1. for details. The ratio of adult males to adult females in the modelled population is 0.572 to 1.000 with
only a small percentage of individuals of eitlsex surviving beyond 15 years (3.2% of males, 12.3% of
females). In a wild population a lower percentage of older males can result from direct and indirect impacts of
inter-male competition. This skew matches that observed at MIBNP but it was suggestedrthg be
differences at other sites related to greater forest cover, which may favour more even aduitsex

Table3. Deterministic characteristics of tHeaseline model.

Measure Value

r (instantaneous growth rate) 0.0452
< 6 f g emklgrowth rate) 1.0462
Ro (growth per generation) 1.7083
T (generation time in years) 10.60

Figures 10 & 11Graph of
deterministic growth (left) and
of population agestructure
(right), showing skew towards
adult females.

Projected N
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STOCHASTIC CHARACTERISTICS

The inclusion of probabilistic effectst¢chastic fluctuations in demographic rates and environmental impacts;
inbreeding depressiogrreduces the mean instantaneous rate of growth from 0.0452 to 0.0424.

Table 4.Impact of probabilistic factors on performance in the three basetielels with illustration of 100

probabilistic projections (right)

Measure Value
r (instantaneous growth rate) 0.0452
0.0595

Standard Deviation in r
Mean size of surviving populations @ 100 year 492.87

Probability Extinct @ 100 years 0.000

Tam_Baseline

Asillustrated, the inclusion of probabilistic effects has a slight negative impact on the growth rate of the
baseline model but despite this it grows consistently over the-i€8r period modelled with no significant

declines and no risk of extinction.

SENSTIVITY TESTING
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There remains much uncertainty around the values used in the models. Some model parameters are more
influential than others in shaping population performance and understanding which these are can help us to
determine priorities for future aion, for research and for monitoring/ORTExan help by providing a simple

and quick way to test the sensitivity of the baseline models to uncertainty in each individual parameter.

One parameter at a time was selected in the baseline model (e.g. agetdirteding, intesbirth interval, sex

ratio etc.) and was varied across a plausible range of values, keeping all other parameters constant. The impact
of this variation on population growth rate was recorded and compared to that recorded for other pteesn

The results are illustrated iRigure 12 below.

Most optimistic value

Breeding Females (%)
Baseline value

Lifespan Juvenile Mortality

Most pessimistic value

Age at First Breeding Male Mortality

Female Mortality Age at last Breeding

Sex-Ratio

Across the range of values considered, factors related to female breeding success had the greatest impact on
population growth ratelncreasing the annual percentage of females breeding from the most pessimistic value
to the most optimistic one increasetie¢ growth rate of the population from 3% to 7% adult sexratio biased
towards females and reduced adult female mortality atszreasel growth ratesconsiderablyReducing the age

at first breeding also showed an effect. Longevity (lifespan) and agstaireeding had no observable impact.

This is countemmtuitive and results because in the models (and often in wild populations) most mortality occurs

in young animals such that relatively few individuals of a cohort are left as the designated #agsateding

and longevity approach. Loss of these individuals therefore has only a small impact on population growth rates.
Male mortality rates had no observable impact.

THREATS

There is uncertainty about the sizes of remaining Tamaraw populatiomagés and sexes of remaining animals,
whether or not the population is growing, the quality of habitat in each area, what threats may be operating at
each site and at what level of severity. A series of generic models were built to explore the potepéels of
these factors on growth rates and extinction risk.

POPULATION SIZE

Tamaraw are known to be persisting at a minimum of four isolated sites in Mindoro. Population size estimates
range from 46 individuals at Mount Calavite Wildlianctuary to 40800 at Mounts Iglibaco Natural Park.
Models were built with a representative range of starting population sizes (N=5, 15, 25, 50, 75, 100, 200, and
400). Two types of scenario were used to explore the potential impact of populatioarsizability:

64



1 No growth scenariosin which populations are capped at the starting population size (e.g. due to
poaching, disturbance, poor habitat quality or some other factor).

1 Growth scenariosin which the constraints on growth are removed and popualatgrowth is allowed
up to a carrying capacity of 500 Tamaraw.

Extinction risks and inbreeding accumulation for each scenario are repiorfeable 4. and illustrated in Figures
13 and 14.

Table 4Impact of starting population size on 1§@ar extinctiorrisk with and withouthe ability for population
growth. Nonzero extinction risks and population mean inbreeding coefficients above the internationally
accepted threshold for captive programs, are flaggeg D

P(Extinction at 100 yeargyo) Inbreedingaccumulation at 100 years
(Coefficient of inbreeding, F)

Initial With no further With With no further With
population size = growth unconstrained growth unconstrained
(No. Tamaraw) growth growth

5 100 91.0 N/A 0.3586

15 92.8 3.8 0.4222 0.1823

25 33.6 0.7 0.2827 0.1013

50 0.3 Zero 0.1448 0.0473

75 Zero Zero 0.0975 0.0329

100 Zero Zero 0.0764 0.0268

200 Zero Zero 0.0389 0.0185

400 Zero Zero 0.0195 0.0158

Zero growth was achieved by setting carrying capacity equal to initial population size.

POPULATIONS THAT ARE NOT GROWING

C2 NJ & a i |-growidg populitions, 2ikélihood of extinction over the 100 year period ranged from 100% for
N=5 to 0% for M T p ivilugl®k Average (mean) time to extinction was relatively short for smaller populations
(13.5 years for N=5) and longer for larger ones (87 years for N=50). Inbreeding accumulation after 100 years
varied from F=0.4222 for N=5, to F=0.0195 for N=400. Rtipns of NK/5 remained below the internationally
recommended maximum inbreeding threshold for captive programs (F=0.125, i.e. that expected to result from
a halfsibling pairing).

GROWING POPULATIONS

Populations that begin small but can grow, show adopwisk of extinction than those whose growth is
constrained. Likelihood of extinction for growing populations ranged from 91% for N=5 to 0%ZBr N
individuals. Mean time to extinction (MTE) was longer than for populations that were not growing (MNE5for

was 30 years compared to 13.5 years). Inbreeding depression remained below internationally accepted
thresholds in all populations initiated with 25 or more individuals.

Note that none of thesemodelled scenariosinclude risks from other threats suchas disease, poachingr
environmentaldeterioration.
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Figure 13Mean population size over time for Tamaraw models initiated with between 5 and 100 individuals
andunableto grow.
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Figure 14Mean population size over time for Tamaraw models initiatéth between 5 and 100 individuals
andable togrow.



POACHING

Poaching refers here to the illegal harvesting of Tamaraw. It doemdude traditional hunting by IPs, which is
currently assumed to be included as one of several unspecified causes of annual mortality. Poaching is modelled
separately, as the periodic removal of a specified number of individBatching is modelleldere as an annual
harvest that varies from year to year around a prescribed mean value of 2, 4 or 8 afihejmpulation begn

with 100 Tamaravin each case

Figure 15Impact of mean poaching
120 rates of 2, 4 and 8 individuals pe
P(Ex) = 0% year, on a population of 10C
Tamaraw, over 100 years. Mea
population sizes over time and 10C
year extinction risk are shown.
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For a population of 100 individualsraean poaching rate of four or more individuals pgear caused rapid
population declines and extinction risks of-@0%.Note thatin these models, poaching was of both adult
males and females. If for any reason poaching favoured females the impact would be more severe.

DISEASE

Disease is included indctly in the baseline model as it would be expected to be a component of annual
mortality, disease outbreaks can cause a spike in mortality that would fall outside the normatoyyeszar
variation in rates. Several diseases carried by livestock arentiasible to Tamaraw and could cause an
outbreak, including haemorrhagic septicaemia, surra and bovine tuberculosis. No data were available to inform
estimates of the potential frequency or severity of such events but models were built to test the relative
vulnerability of populations to a range of values and results are showigures 16 and 17.

A disease outbreak was introduced to a population of 50 individuals, occurring with an average frequency of
either onceevery 10 years (10%), once every 7.5 y&815%), or once every 5 years (20%). The impact of the
disease was to increase mortality by 50% in the year of occurrétesults are illustrated in Figure 16. In a
further set of models the frequency was held constant at once every 7.5 years (15%pa@ayérity was varied,
increasing mortality by 25%, 50% and 75%. Results are shown in Figure 17.
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60 Figure 16.Impactof frequency on
the impact of a hypothetical diseas:
which, when it occurs, increase
mortality by 50%.
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60 Figure 17. Impact of disease
severity on mean population siz
and extinction risk, for a
population of 50 individuals, and :
40 hypothetical disease with a 159

P(Ex) = 2% hds
25% likelihood of occurrence.
50%

75%

Population Size

Year

The introduction of disease to the models reduces average populationdgzesases growth and increases the
likelihood of extinction over the period considered. At the range of frequencies modelled, population extinction
risk varied from 210%. At the severities modelled, extinction risk varied froi#8%. Results suggest tha
population of this size could withstand only occasional and mild disease outbreaks.
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SITEBASED SCENARIOS

The following section describes models built for each Tamaraw population. These models were built using what
is known or assumed about the atacteristics and circumstances of each. As so little is known, three models
were built for each population: a pessimistic model, a bgpstss model and an optimistic modBlemographic
information from Mounts IglitBaco, the best studied population, wasad as the basis for all models.

MOUNTS IGLIBACO

[Note that since these models were run the estimate of current population size at MIBNP has been reduced to
400500

The main threats to this populatiowere poaching and habitat destruction. A bagiess model assumed a
current population size of 530 individuals (though numbers are likely to be lower) and a carrying capacity of 650.
Poaching rate was set @ mean of8 individuals every year. In the pessinistodel, starting size was 450
individuals and carrying capacity 600, with poaching increased to 10 individuals per year. Finally, in the optimistic
model, starting size was set to 600 individuals, carrying capacity to 800 individuals, and poachirtivio Gails

per year.

&00

600 /—\
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200

== Realistic
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Figure 18.Pessimistic, begjuess and optimistic models for the Tamaraw population at Mounts-Bglio
Natural Park in the presence of poaching.

With no further change in environmental conditions, and assuming low levels of poaching, the MBadglit
populationwould be expected to persisHowever the equilibrium is fragile. Theestguessmodel shows an
ongoing decline (thougbnly a 1%chance of extinction over the period modelleat)d the pessimistic model
shows a 12% risk of extinctioh is important tonote that these scenarios do not consider either the effect of
weed encroachment, which would be expected to reduce the carrying capacity of thansitéherefore the
number of Tamaraw supported, or the effect of translocating Tamaraw to other sitesrisepvation purposes,

which would be expected to reduce Tamaraw numbers temporarily. Both scenarios would exacerbate the impact
of poaching and are explored in subsequent sections.
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UPPER AMNAY WATERSHED REGION

Poaching is considered the main threat tetfamaraw population in the Upper Amnay Watershed Regjon.

the best guess model, starting population size and carrying capacity were both set to 70 individuals. In the
optimistic model both were set to 100 individuals and in the pessimistic model boté se&t to 20 individuals.

Note that in all models, between 1 and 4 individuals were poached each year with the exact number randomly
selected by the program.

The future of Upper Amnay populatiavill depend on current population size and on how quicklygbaching
threat can be mitigated at that site. At tHewer end of currenpopulation sizeestimates, poaching will lead
extinction in this area in the next 25 years. If the populationrigdg poaching will cause a decline but time to
extinction will be longer.
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Figure 19.Pessimistic, begjuess and optimistic models for the Tamaraw population at Upper Amnay
Watershed Regiorin the presence of poaching.

ARUYAN MALATI

The Aruyan Malati population is particularly small and this poses a major threat to population pemsistenc
Poaching is also considered an issue at this kitthe best guess model, starting size and carrying capacity are
both set to 10 individuals. In the optimistic model both are set to 15, and in the pessimistic model they are set
to 5 individuals. Eitheone or two individuals were poached each year with the exact number randomly assigned
by the program. The results are illustratedrigure 20.

Even without poaching, the Aruyavialati population is at high risk of extinction unless it can be suppored t
grow larger. With continued poaching extinction is expected sometime in the ne301®ars.
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Figure 20Pessimistic, besjuess and optimistic models for the Tamaraw population at Artatatiin the
presence of poaching.

MOUNT CALAVITE

[Note that these models préate the recent MCWS survey confirming estimates#trtdividuals].

Tamaraw numbers at Mount Calavite Wildlife Sanctuary could be as low as 1 to 5 individuals. However, due to
its location, the population is considered relatively safe from poachinghe realistic model, starting size was

set to 2 individuals and carrying capacity to 10, in the optimistic model starting size was set to 5 Tamaraw and
carrying capacity to 15 individuals, andhe pessimistic model, starting size was set to 2 individuals and carrying
capacity to 5. No poaching was includ&eeFigure 4 for results.

Without supplementationthe Mount CalaviteWildlife Sanctuarypopulationis extremely vulnerable to small
population effects and isxpected todecline to extinction within B3 years.

P(Ex) = 95%

Model
Optimistic
Realistic

Pessimistic

Population Size
£

5]

Year

Figure 21 Pessimistic, begjuess and optimistic models for the Tamaraw population at Mount Calavite Wildlife
Sanctuary. No poaching is included.
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CAPTIVE BREEDING

Models were constructed to investigate the potential for using a closely managed captive population as a net
producer of animals for release to wild sites. Scenarios were constructed which explereizénof annual
harvest possible from captive populations of different sizes. Baseline annual percentage of females breeding is
set to 50% but additional values were also modelled, representing low reproductive sud@8§swhich
sometimes occurs in cape populations, especially during the early phases of a progaawh the higher than

usual success rates that can result from more intensive husbar@®$9.( Breeding through artificial
insemination was also included using success rates drawn from erpendgth Carabao (25%). Calf mortality is

the same across all scenarios.

As illustrated, he larger the facility, thenore Tamaraw available for releas® produce more than twsurplus
individuals per year for release,bsieeding facility would need to hold at least 25 individyalgth sustained
annual breedingn at least 60% dhe females. At the facility sizes modelled (up to 100 Tamaraw) the maximum
number of animals available for release each year wouldrband 89.

10
9
8
Breeding
7 Rates:
—60%
6
50%
5 — 40%
—25%
4
3
2
1 //
0
10 20 30 40 50 60 70 80 90 100

Figure 22 Expected harvesting potential of a hypothetical Tamaraw captive program under varied reproductive
success.

INITIATING NEW POPULAY8O

Workshop participants discussed the possibility that in future, new populations of Tamaraw might bedcaeat
suitable sites. Models were constructed to explore the minimum number of Tamaraw needed to establish a new
population under a range of poaching intensities (0, 2, &adult Tamaraw per year). In addition, models were
used to explore the impact orrgwth and viability, of releasing a skewed gatio of animals. The results are
illustrated inFigure 23 and Figure 24 below.
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Figure 23 Impact of release site poaching intensity on minimum number of animals needed to establish a new
population of Bmaraw.

As illustrated,poaching tolerance is low. Even where only two individuals are poached each year, an initial
release cohort of at least 60 individuals is required to achieve an extinction risk of zero. In situations where five
individuals are poadd each year, 60 is not sufficient and extinction risk remains close to 100%. Where there is
no poaching, a population can be established with as few as 20 individuals (provided there is space for growth).
Note that populations established with 20 indivala may require supplementation downstream to mitigate
inbreeding depression.

Females/Males:
150 14/2
12/14
= 10/6
bl ]
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[
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Figure 24Impactof founding sexatio skew on the subsequent growth of a release cohort of 16 Tamaraw.
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Release cohorts with a seatio bias towards females can be expected to grow more quickly than those with an
even sexatio, allowing larger and therefore less vulnerable population sizes to be achieved faster. For example,
a population initiated with 1@nales and 10 femalanight takearound 45 years to reach 100 individuaidere

it might only take around 35 years for a population initiated with 10 females and 6 male¥) years for a
population initiated with 14 females and 2 malés reality, the dsparity in growth may be even greater due to

the impact of increased intemale competition where seratios are more even. It should be noted that too
extreme askew towards females risks loss of the very small number of males in the early stageproftzen.

Such arextreme skew will also increase the rate of inbreeding accumulation in the population fastall
generationoffspring will be descended from just a few males, increasing the likelihood of mating between close
relatives.

Much more works$ needed on sitspecific models before they can be used to identify optimal strategies for
supplementing existing sites or establishing new ones. Currently there is not enough information on site
characteristics or on the likely behaviour of release cthopmprised of different agelasses or seratios, to

be able to constructbestguess scenari@s These elements need further discussion among experts and the
recommended feasibility studies relating to translocation will also provide valuable infanmfati this.
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COMPARISON BETWEEN 1996 AND 2018 BASELINES MODEL PARAMETERS

Parameter 1996 PHVA 2017 Baseline Explanation, rationale & notes
Time period considered 100 years 100 years
Inbreeding depression (# Lethal | 3.14 LEs with | 6.29 LEs with 509 How severe do we expect inbreeding depression to be?
quiyalents (LEs) per diploid 50% assigned assigngd as letha New VorTexefault for wild popuhtions (based oh Q D Nekt &R 2006). In 1996 the default was 3.14 LEs,
individual. as lem?' recessives based on analyses of captive populations (Ralls et al. 1988).
recessives
EV correlation between breeding | 1.0 0.5 Is a good year for breeding a good year for survival?
and survival. New Vortex éfault ¢ values can range fromD. Precautionary value = 1.0
Median age at first breeding 5 years 5 years In general, what age are Tamaraw when they have their first offspring?
Maximum lifespan 23 years 23 years What is the oldest age Tamardiwe to?
Age at last breeding 23 years 23 years What is the oldest age they breed at?
Maximum broods per year 1 1 How many times to they breed in a typical year?
Maximum offspring per brood 1 1 Ly  aay3tsS oNBSRAy3I SJSmighthaverK | 1 Qa (KS Y2aid 21
Sexratio at birth 50:50 50:50 At birth, what is the ratio of males to females?

Annual % females breeding

50% (S.D. 5%

50% (S.D. 5%)

1996 PHVA report notes thatyar interbirth intervals are typical for water buffalo, therefore 50%ikely
to be the upper end of range. Rationale for more pessimistic models is as fol&higaraet al2015report
mean annual % females breeding of 29.1 (range 20.6 to 37.3) based on 5 years of surve&12066
Mounts IglitBaco National Park.

Thi value of 29.1% is based on wild survey data of females with calves and so is assumed to miss ear|
mortality. The 1996 PHVA accounted for this and the same method is applied here as follows:

Survival through age 1 in this model is 0.8, thereforéeftales calving annually =(29.1/80)*100 = 36%

Repeating for the surveyed range of values gives; 28%. With rounding = 40%, which is applied to
pessimistic models.

Density dependence

None included

None included

Though assumed to exist there is no imf@tion on the size or shape of effect. Excluded from the baseline
but included in some scenarios.

Mortality Rates (%) (F/M)

0-1 20/20 20/20 . S

y reported in the same paper (21.3:21.0:5).8V of 30% used as per 1996 PHVA. The followirgidides were
1-2yrs 20/20 20/20 assumed for Tamaraw: Calfl@ months; Juvenile:-2 yrsold; Subadult: 45 yrsold; Adult: 5 yrs and ovelt
2:3yrs 5/5 5/5 was agreed that traditional hunting by IPs at current rates (though thes@atrknown) would be considerec

Agespecific mortality rates were manipulated to account for the observeerata bias in adults towards
females (1:1.86) reported at MIBNP in Ishihatal, 2015 and the ratios of calves to juveniles to adults
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Parameter 1996 PHVA 2017 Baseline Explanation, rationale & notes

34yrs 5/5 5/5 a component of natural mortality. Other forms of hunting or extraction are modelled using the Harvest
function.

4-5yrs 5/5 5/5

5+ yrs 5/5 5/15

Catastrophes None included | None included None in the baseline though based on analyses of 88 taxa, ®edduggest a background likelihood of

catastrophic decline in vertebrate populations (i.e. loss of at least 50% head of population) of 14% per
generation. There are also reported risks to water buffalo from domestic dattiee diseases: rinderpest,
which takes the highest toll when it occurs but is not as common asdadimouth, and anthrax, which is
rare. These are considered in some scenarios.

Male monopolisation None None It is assumed that 100% of males are in the breeding pool. Notebietuse of the adult sevatio imposed
by the mortality rates, there will be fewer adult males breeding than females.

Starting population size 175 270 Initial population size set t870(1996 estimate of K fdvlIBNB ¢ large enough for initial dynamics nbe
distorted by small population effects, small enough to allow observable growth with K set to 500.

Carrying capacity 270 500 1996 PHVAestimated K=270 for MIBNP. Based on maximum population size reported during 5 years ol

observations, Ishiharat al. (2015) estimated K=413 for MIBNP. At the 2018 PHVA carrying capacity esti
for MIBNP (under additional management intervention) exceet!®@0 individuals and for the entire island
Mindoro exceeded 2200 individuals. K set to 500 here as a conservative estimate of current space.

Harvest

None included

None included

Excluded from baselines.

Supplementation

None included

Noneincluded

Excluded from baselines.

Genetic Management

None included

None included

Excluded from baselines.
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APPENDIXRARTICIPANTS OF THE 2018
TAMARAWOCONSERVATIQACTION

PLANNINGVORKSHOP

NO. NAME OFFICE
L ABOWAC, RODOLFO A. PAMG Mts. IglitBaco NP
2 ACABADO, RANIZA A. PENRO Occ. Mindoro
3. ALDAVA, RUBEN ALANGAN Tribe
4. ALINGAO, RONALYN R. DENRTCP
5 ANDAYA, JORLY B. -
6. BARCENA, GERONIMO S. DENRTCP
7 BATA, EDUARDO B. DENRTCP
8. BELMONTE, JACKIE M. DAF (NGO)
9. BELMONTE, ROMEL G. LGUBrgy. Tanyag
10. | BITONGAN, JOMILYN M. PAMO Mts. IglitBaco NP
1. | BULAONG, ZANDRA D. MENRGSABLAYAN
12| cAJAYON, RUSSEL R. LGUSABLAYAN
13| CALABIO, EMILIZA A. PENRO Occ. Mindoro
14| CALAMITA, ONYO ALANGAN TRIBE/CHAIR
15 | cARAAN, LUIS A. WWFPhilippines (NGO)
16. | cASTRO, HEROLD S. CENRGSan Jose
17| cASTRO, MARIEL K. -
18. | cASTRO, ROVIL J. MENRGSablayan
19. | CASUNCAD, JOHN RAMER G. DENRTCP
20- | CENON, EDEN M. NCIPSablayan
21. CORDOVA, LORD PRIAM V. PPD®Occidental Mindoro
22. | CORONACION, MARIA ETHELWILDA d DOST
23. | DAPATNAPU, ARJAY DENRTCP
24. | DAVID, MA. TERESITA, JR. P. DENRTCP
25| DE LEONIOSEFINA L. BMBWRD
26. | DIAMANTE, GRACE C. MBCFI
27- | DUQUIL, ROBERT P. PAMGM:t. Calavite Wildlife Sanctuary
28. | ERO, ZARMAEN MAE M. MPDGCalintaan
29. | ESTRELLA, RONNIE P. DENRTCP
30.

FABIC, TRISHA KAYE D.

Provincial SK Federation
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NO. NAME OFFICE
31 | FANTUYAW, GENER B. DENRTCP
32. | FIGUEROA, EDMICHAEL DG. ERDECalapan
33. FONTANILLA, JOSE MARIA M. PAMONaujan Lake National Park
34 | FRANCISCO, ARLENE V. PENRO Occ. Mindoro
35| FRANCISCO, CECILLE G. BMBWRD
36. | GABUTERO, LEONARDO C. KMFI (NGO)
37| GARCIA, JEZRYL JAEGER L. MBCF(NGO)
38. | GONGORA, DAISY V. LGUBrgy. Poypoy
39| |suG, REYMUNDO T. DAF (NGO)
40. | JASMIN, CLARK JEROME S. CCl (NGO)
4L | JuMIG, MAXIMINO JR. PGENRO Or. Mindoro
42. | LUMBO, SUSANITA G. OMSC (Academe)
43. | MACARAEG, RONALD -
44. | MADRIGAL, CARLO G. Barangay Official
45 | MANGUNDAYAO, KARLA S. DENR Regional Office
46. | MARIGMEN, MARIO B. OMSC (Academe)
47| MONTAJE, NINOY O. -
48. | MONTECALVO, JOSE T. CENR@ROXas
49| MONTERO, JOVITA G. LGUBongabong
50. | MONTERO, LEVIE LGUBongabong
51 | NATIVIDAD, RICARDO R. PAMONaujan Lake NP
52. | NOVELOZO, FAUSTO Tribal LeadefAO BUID
53. | ORMEGA, CHARLOU G. MENRGSablayan
54 | PLANTILLA, ANABELLE E. BIOFIN
55 | PLOFINIO, RODOLFO A. DOST/OMSC
56. | POYNGON, PEPING TAGBUID TRIBE
57| RAFAEL, EMY D. CENRGS0COM0
58. | RAGUINDIN, FE M. PAMG Mts. IglitBaco NP
59. | RAMOS, RANDY B. MPDGRizal, Occ. Mdo.
60. | REYES, MIKKO ANGELO M. DENRTCP
61 | RICO, EDMUND LEO B. CCI (NGO)
62. | RocA, DANILO Z. CENRGSan Jose
63. | RONET SANTOS DAF
64. | sANICO, ALVIN E. CENRGablayan
65 | SANSANO, EDWIN D. PGENRO Occ. Mindoro
66. | SANTOSSREGORIO JR. E. :
67. | SARDAN, CHARMIE LYN PGENRO Or. Mindoro
68.

SECRETO, EUGENE S.

PAMQ Mts. IglitBaco NP
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NO. NAME OFFICE
69. | s1sON, MARYROSE .
70| SORIANO, KATHERINE E. BMBWRD
71| TABARANZA, DON GEOFF E. MBCFI (NGO)
72. | TAN, ELYZA HAZEL P. MBCFI (NGO)
73| TUPAS, REYNALDO F. NCIPSablayan
74| VILLANADA, KRYSTAL T. CENRGSan Jose
75| BURTON, JAMES IUCN SSC AWCSG
76. | LEES, CAROLINE IUCN SSC CPSG
I | coPSEY, JAMIE IUCN SSC CPSG
/8. | RUTSCHMANN, ALEXIS IUCN SSC CPSG
79| BONENFANT, CHRISTOPHER UNIV. LYON
80. | LONG, BARNEY GWC
8l. | YOUNG, STUART IUCN SSC AWCSG
82. | YONATHAN, YONATHAN PKBS|
83. | APPLETON, MIKE GWC
84. | SCHUTZ, EMMANUEL DAF

85. GONZALEZ MONGE, ALVARO DAF
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APPENDIX II. MAPS
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