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Executive Summary

Invasive Plants (IPs) can eadmpete and displace native species, changing the ecological

balance with consequences such as species endangerment and extinction, increased
susceptibility to wildfires and reduced water availabill§s have been identified as a major
GKNBFG G2 /1S £+SNRSQa ylFiABS 0A2RAGSNBEAGRE ®

Many plant invasions can be reversed, halted or slowed, and in certain situations, even badly
infested areas can be restored to healthy systems dominated by native speaciesst

instances this requires taking action to control and manage IPs, which is the subject of this
management plan.

This plan is divided into three major sections: an overview and introduction in which the

principles behind the plan are outlined; indiual sections for protected areas in three

islands: Fogdqarque Natural do FogdPNB, SantoAntdo (Planalto Leste which covers the

a2NB 2a& |yR /203 tI gt I yahd SoNoedtd NbnteRérde¢ 2 NNB b |
Natural Park) in which specific recommended actions are outlined; and a series of annexes

which provide supporting information, foxxample on major species of concern, possible

control methods and environmental impact assessment guidelines for the use of herbicides.

¢CKS aSO2aeady NBIAMNBNIODKELI yyAy3a YR YIEylF3SYySy,
recognises the connections between land, aiater and all living things, including people,

GKSANI FOGAGAGASE YR AyalAaGdziazyas KFa oSSy i
principles that are the foundation of this plan:

Do not lose sight of your ultimate goals

w IP management is a meaand not an end

Do not only focus on a single target species

Manage for multiple objectives

The system took a long time to degrade. It is also likely to take a long time to restore
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Stakeholder involvement is critical

w Work in close consultation witall relevant stakeholders
Reconcile conflicts of interest

Look for wirwins

Prioritise and look for quick wins

€ € €

Recognise the IAS management hierarchy within an integrated approach to IP management
Prevention is better than cure

Some areas cannde easily restored so may need to be deprioritised

Species of little concern now may become problems in the future

Manage adaptively

Initiate research projects to ask ecosystégmel questions

€
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Manage risk
w Manage risks to minimise any negative gwps of IP management
w Restore incrementally as necessary



These principles are translated into recommended management actions for the PAs in each
of the three islands. The recommended management actions are broadly generic but also
involve some actions tt are specific to each island. Recommended actions include
zonation to prioritise areavide management (prevention, early detection and rapid

response, eradication, control/containment and active restoration), classification of IP
species to prioritise gries management actions, capacity building, awareness and
communication, and monitoring, evaluation and review.

Zonation of the PAs to prioritise management actions is based wgdme extent of forest
degradation (lowest degradation levels being thghast priority);b) accessibility{easy,
medium, difficult and inaccessibleandc)landuse typeforestry, farming, ecosystem
conservation. Vegetation grades are listed below:

1 Grade I¢ almost entirely intact native vegetatio®-0% IRcovel)

1 Grade 210% to 50%Pcovel

1 Grade 3 (58®0%IPcovel)

1 Grade 4 (<10 % covel).

It is important to note that these percentages refergercent of vegetatiomot percent of
total ground coveri.e. areas with no vegetation are not included in the figures.

Otherthings being equathe less degraded an area the higher the management priority
(greatest conservation benefits for least costhwever, some areas are very difficult if not
practically impossible to access so must be deprioritised at least in thetehortLanduse

can influence the IP management approach developed. For example, a plan to restore to
100% native species cover is unlikely to be implemented in areas designated for forestry or
agriculture. However, it may be possible to restore a portiolanfls designated in this way

as a way of managing for multiple objectives.

Thisclassificatiorsystem gives rise to a wide range of combinations in PNPEmalto

Lestebut only three in the Monte Verde (R1: Substantial restoration possibéennants d

native plant communities, not used for agriculture and accessible; R2: Mixed use restoration
possible- remnants of native plant communities, used for agriculture and accessible; and R3:
inaccessible restoration not possible at present). Monte Verdeseos a much smaller area
than PNF an®lanalto Lestand is more homogeneous in terms of landuse, topography and
degree of degradation.

This zonation will be based upon the greisting mapping work undertaken for priority IPs

in the three PAsThezonatbon, in conjunction with IP control trials, will provide information
needed to improve estimates of the extent to which native vegetation can be maintained in
different sites in PNF.

IP species have been prioritised for management using the following cétation:

G ARSALINBEI R KA dddtarda ¢dniar@nl Fuiclaih @ati8ad &l thiee PAs and
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locally abundant and likely to constitute threats to biodivrsind other ecosystem

objectives Acacia mearnsin PNF andPlanaltoLeste Jacaranda mimosifoliand Cuscuta

specieor dodderin PNFBryophyllumpinnatumin PlanaltoLeste anddesmanthus virgatus

inMontex SNRSUO | YR & a LIS OA -Spgecief that drd2nat ek doriisiSered® y O S NY/ ¢

be problematic but may become so in the future
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extent of some priority invasive plant specless been mappedThis constitutestte
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address this situationnitial experimental work will bembarked uporio assess the

efficiency and effectiveness of different management methods and thelfdiasiof

upscaling these methods to larger areas of the park. This work will also help to build

management capacity for key stakeholders. IP control trials will be undertaken in two

phases: field trials omdividual specieand areawide control and resiration in small plots.

Different manual and chemical control techniques will be tested to assess their effectiveness
on Lantana camarandF. foetida(in all three PAs§cacia mearns{in PNF anélanalto

Leste) Cuscutaspecies (dodder)rad Jacarandanmimosifoliain PNF only, andeucaena
leucocephaland Desmanthus virgatuim S&o Vicentenly.

The results of this work will be used to inform control and restoration trials in small plots in
whichthe efficiency and effectiverss of different control adh restoration methods will be
assessed.

In the long term biological control offers tip®ssibilityof largescale sustainable
management of some IP species. Under this plan the potential of biological control for IP
management in Cape Verde will be inugated.

In addition to area and species managementRs, species recovery work for the
endangered endemic sedg€arex antoniensisnd Carex paniculatasp.Hansenjboth of
which are threatened by the encroachment of papyrus sedgérus papyrygswill be
undertaken in Planalto Leste.

Stakeholder participation is critical for successful implementation of this plan so community
awareness and communicatigo hand in hand withP management. Good examples of
community restoration projects exist in Fogod this work will be built upon. Considerable
potential exists for native species restoration through tieation of native hedges close to
arable areas to serve as windbreaks, to stabilise soil and to conserve water. The potential of
a4 dzOK -i a xdérBidie will be investigated as part of this plardustry can also be an
important stakeholder and In Monte Verde the possibility of initiatirgpbaborative

restoration project with CV Telecom using the land in and around the telecommunications
instalation will be investigated

A comprehensivanonitoring system will be developed through this management plan.
Baseline vegetation maps whllild upon the existing maps @fantana camarand Furcraea
foetidadistributionsin PNF and Planalto Leste and_ahtana camaraFurcraea foetidand
Leucaena leucocephalaMonte Verde in order to document changesitidhe extent of

native versus IP cover. Methods to be used will include permanent transects and fixed point
photographs.

IP managementperations wil be monitored to evaluate the efficiency tife methodsused
and used as a badisr estimating the cost of operationsessential information for future
planning.

Monitoring information will be used to modify amdfine management priorities, methods
and plans (management plans will be modified annually in the light of monitoring results) so

3



it is essential that the information acquired is analysed early and often and reviewed at least
annually as an integral part of an adaptive management approach.

The implementation of this management plan will contribute towards the realisation of the

following project indicator Rate of native/endemic species vegetative growth versus IAS

cover in specific areas of target terrestrial PA sites for the projéuoitial provisional target

values can be assigned in sooases (see table below) but in most cases these values can

only be assignednce the zonation is completed and data from IP mamagnt field trials

are analysedThe community outreach work is also impamt in this regard is as it will help

to establish the extent to which the community will work with the park authorities to

dzy RSNI 1S NB&AG2NYGA2Yy 62N} e LG oAttt GKSy oS LR
dzy RSNJ af 263 YSRAdzY IAYLB (KM2AYK  CR20@vdiythaided ALY INTIAKSS |
vegetation mapping anthe field trials.

Provisional indicators for thend of project targetare:

T bl GAPSKkSYRSYAO alLISOASa @S3SGlIGADGS O20SNI YIA
vegetation (sites in which IPs comprifed-10% of vegetation cover) in P Fogo NP;
Morrogos NP; and Cova/Paul/R da Torre.

9 Target for rate of change of native versus IP cover established for all vegetation
grades (from G100% ground cover with IPs) in Fogo NP; Monte Verde NP; Morrocos
NP; and 6va/Paul/R da Torre based on the results of: vegetation grade mapping: IP
control trials; and community outreach work.



Table ES.IThe development of restoration indicators through the implensgian of the IP
management plan

Area Indicator

Fogo NP
Unvegetated areas (young ash 1  Current extent of newly created native plantings documented
slopes) 1  Target for extent of community restoration planting established

Fogo NP; Morrogos NP; and Cova/Paul/R da Torre

Grade 1 (easy and medium access) Y Rate of chage in extent of native versus IP cover documented
9  Current extent of native vegetation maintained

Grade 1 difficult access and 1 Rate of change in extent of native versus IP cover documented
inaccessiblg

Grade 2 (easy and medium access) Y Rate of change iaxtent of native versus IP cover documented

1  Target for rate of change of native versus IP cover established
based on the results of: mapping: IP control trials; and commun
outreach work

9  Target for extent of community native hedge planting establishe
based on the results of IP control trials and results of community

outreach work

Grade 2 {ifficult access and 1 Rate of change in extent of native versus IP cover documented
inaccessiblg

Grade 3 (easy and medium access) Rate of change in extent of nativersus IP cover documented

Target for rate of change of native versus IP cover established

based on the results of: mapping: IP control trials; and commun

outreach work

9 Target for extent of community native hedge planting establishe
based on the redts of IP control trials and results of community

outreach work

= —a

Grade3 (difficult access and 1 Rate of change in extent of native versus IP cover documented
inaccessibl@

Grade4 (difficult access and 1 Rate of change in extent of native vessi? cover documented
inaccessiblg 9 Target for rate of change of native versus IP cover established

based on the results of: mapping: IP control trials; and commun
outreach work
1 Target for extent of community native hedge planting establishe
based on the results dP control trials and results of community
outreach work
Grade 4 difficult access and 1 Rate of change in extent of native versus IP cover documented
inaccessiblg

Monte Verde NP

Rl (substantial restoration possiblg Rate of change in extent of nativergus IP cover documented
Target for rate of change of native versus IP cover established
based on the results of: mapping: IP control trials; and commun

outreach work

=) =)

R2(mixed use restoration possible Rate of change in extent of native versus |Pecalocumented

Target for rate of change of native versus IP cover established

based on the results of: mapping: IP control trials; and commun

outreach work

1 Target for extent of community native hedge planting establishe
based on the results of IP caat trials and results of community

outreach work

= —a

R3 (inaccessible; restoration not 1 Rate of change in extent of native versus IP cover documented
possible at present




The management plan contains 11 annexes containing suppanfimenation, in addiion to
references and sources of further information, terms of reference of the consultancy under
which this management plan was produced and acronyms and abbreviations.

Annex 1 providedetail on the biology, distribution, economic uses, impacts and
management ofmajor plant invaders in protected areas in Fogo, Santo Antdo and S&o
Vicerte.

Annex 2 gives aoutline of the main approaches to invasive plant managenfpreavention,
early detection and rapid response, eradication, control and impact mitigatidis is
essential information for those needing a general overview of invasive species management.

Annex 3 providesnvironmentalimpact assessment guidelines for the use of herbicides as

part of an integrated approach to the management of major ir@a8i LJ I yida Ay /I LIS
PAs Agrochemicals have not been used in PAs in Cape Verde to date. These guidelines

provide those managing and coordinating the use of agrochemicals with a frame&work

assist the planning of all pestieidse management and cadination activities in Cape

+ S NPAQ &

Annex 4 outlines the properties of glyphosate and triclopyr, two of the most commonly used
herbicides in protected areas and those recommended for use on a trial basis in PAs in Cape
Verde.

Annex Sbuilds upon Anne 3 by providing detailed information on the steps to be
undertaken to ensure that herbicide choice is based on a thorough consideration of the
overall impacts of herbicide use on conservation targets, native species, and the ecosystem.

Annex 6 providea brief summary of information available on the cost of invasive plant
management. It emphasises the fact thaitial weeding of large IP infestations is very
labourintensive and expensive. Management efforts should focus on less degraded areas
unless here are overwhelming reasons for working in heavily invaded areas

Annex 7 provides example monitoring data sheets and templates that can be adapted for
use by those implementing this management plan.

Annex 8providesthe International Guidelines for thExport, Shipment, Import, and Release
of Biological Control Agents and Other Beneficial Organisms (International Standard for
Phytosanitary Measures No..3)le process outlined in this document must be followed to
ensure that any risks associated with tihgportation and release biological control are
minimised.

Annex 9 outlines possible structure faa national invasive species strategy for Cape Verde.
Ideally thisstrategywill beformulatedto ensure that the PA management plan outlined

here is com@mented by a wideeffort that moves the countryowards a comprehensive

and cooperative approach to the management theasive species that threaten the nation
as a whole.

Annex 10 provides an outline of an invasive species database for Cape Verddfwhich
adopted,will facilitate rapid access to information on the presence, impact and
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managementundertaken for particular species based on information that is available
globally.

Annex 11 is theutline of a proposed course ifthe national project teamttat would

improve their theoretical and practical knowledge of invasive plant manageritembuld
also help to build their capacity to strengthen links with research and development
institutions in the country. Together with practical sessions on theemphtation of this
plan, and postourse mentoring, this course represents the next essential step to ensure
that the recommendations provided in this plan are translated into action on the ground.
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OVERVIEW ANNTRODUCTION

You do not need to read this document from cover to cover but we do recommend that you

NEFR GKAAd AYGNRRAzOGAZ2Y Ay 2NRSNJ G2 dzy RSNRGF YR
principles that underpin it.

BACKGROUND

Invasive plants (IP) Impacts

Invasive alien species (IAS), defined as thosermatine species that threaten ecosystems,
habitats or species (CBD 2008), are widely considered to be the second greatest agent of
species extingon after habitat destruction (Wilcove et al. 1998). IAS are also causing serious
impacts on goods (e.qg. fisheriegyricultural and forest products) and services (e.g. clean and
plentiful drinking water, pollination, culture and recreation) that are fanmkental tohuman
well-being (Daily et all997). Islands are especially vulnerable to IAS (Heywood 1995), with
potentially severe consequences for the more than 50 million people living in small island
developing states (SIDS; UN [United Nations] 2003).

Invasive Plants (IPs), probably the most prominent group of IAS, cacompete and

displace native specieshanging the ecological balance with consequences such as species
endangerment and extinctiorncreased susceptibility to wildfiresd reduced wadr

I dFrAflroAfAGed Lta KF@S 06SSy A BiSgbibdivErgitgR a | Yl
(SEPA 1999).

Many plant invasions can be reversed, halted or slowed, and in certain situations, even badly
infested areas can be restored to healthy systems idated by native species. In most
instances this requires taking action to control and manage tiesevhich is the subject of

this management plan

Invasive plants and protected areas in Cape Verde

Cape Verde is in the process of establishing a natisystem of Protected Areas (PAs) for

both marine and terrestrial and ecosystems. A sustainably managed PA system is a vital
AYAGNYzYSyaGy om0 (2 alF ¥S3dzZ NR /LIS £SNRSQA dzy Al
communities surrounding PAs in a sustainableafseatural resources supported by

environmental conservation.

¢KS LINRP2SOG G/ 2yaz2tARFGAZ2Y 2ZFundedthdight/ SDRRS Q& t NP
GEF and executed by the General Directorate for the Environment, Ministry of Environment,

Rural Developmnt and Marine Resources (MADRRM), seeks to support the establishment

and strengthening of PA managemeand strengtherboth community mobiliation and

local capacity building for sustainable resource management within and surrounding PAs.

This managemeritJt 'y A& |y 2dzildzi FNBY GKS at! t NR2SOI:¢

The scope of this management plan

The overall objectivef thePAProjeck & a2 O2yaz2f ARFGS FyR &AGNBy3id
protected areas (PA) System through the establishment of new terrestrial and marine PA

unith YR GKS LINRPY2GA2Y 2F LI NODAOALI G2NEB | LILINR I O
this objective by executing three project components that correspond to the following

outcomes:
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1 Outcome 1: The governance framework for the expansion, consolidation and
sustainability ofthe National PA system is strengthened

1 Outcome 2: Management effectiveness at selected terrestrial and coastal/marine
PAs is enhanced

9 Outcome 3: The sustainability of PAs is strengthened through community
mobilization, sectoral engagemeand local capacity building for sustainable
resource management within PAs/MPAs and adjacent areas

This management plawill contribute to Outcome® and 3 by elaborating a strategy for the

management of IPs in the terrestrial PAs in Fogo (Parque Natoifdogo), Santo Antédo

(Planalto LesteParque Natural de Cova/Paul/Ribeira da Tame Parque Natural de

Morocog and Sao Vicente (Monte Verdghis corresponds to Project Output 2.Exotic

species are under management and IAS are under sustaingdldartarget terrestrial PAs

62 KAfS GKS tKFHaS L tNR2SOG KIFIR LR&AGAODBS SELISNR
PAs, this experience needs to be brought to another level (wider coverage) and a more

varied set of methods needs to be testedsted and evaluated. Also, collaboration with

other government bodies, in particular the DGASP, as well as the pursuit for sustained

Fdzy RAYy3 F2NJ FAIKGAY3 L! {3 gAatf 0S ySoOSaalNE (2
implementation of this management planigontribute towards the realisation of the

following project indicator Rate of native/endemic species vegetative growth versus IAS

cover in specific areas of target terrestrial PA sites for the projénitial target values can

be assigned in some @ssbut in most cases these values can onlgadsigned once the plan

Ad AYLX SYSYGSR FyYyR NBtS@OlFyld AyF2oNXI GAZ2Y A& |yl

Specifically this work will involve mappinfjtbe extent of IP cover versus native vegetation

cover and field trials to establish the efficiency and effectiveness of different invasive plant
management methods. Also important in this regard is community outreach work as it will

help to establish thextent to which the community will work with the park authorities to

dzy RSNIF 1S NBaAG2NXGA2y 2N} ® LG oAttt GKSy 0SS LR
dzy RSNJ af 26> YSRAdzZY I'yR KAIK O2YYdzyAd e LI NIAOAL
vegetation maping,andthe field trials.

Provisional indicators for thend of project targetare:

T bl GAPSKkSYRSYAO aLISOASE @S3ASOlFGAGS O20SNI YI A
vegetation (sites in which IPs comprise ef@b of vegetation cover) in P Fogo NP;
MorrocosNP; and Cova/Pall/R da Tarre

9 Target for rate of change of native versus IP cover established for all vegetation
grades (from 8100% ground cover with IPs) in Fogo NP; Monte Verde NP; Morrogos
NP; and Cova/Paul/R da Torre based on the results of: végemtade mapping: IP
control trials; and community outreach work.
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STRUCTUREOF THERWABh b Q¢ w9! 5 L¢ ! J[] I'¢ hb/ 9¢€
The plan is modular and divided into the following sections:

1. Overview andntroduction- an overview of the plan and the principldsat are the
foundation of thisplan. We urge you to read this section at some point to familiarise
yourself with some fundamental principles of the ecosystem approach as it applies
to integratedlPmanagement.

2. IP management plans for: a) Fogo; b) Sant@ént) Sao Vicente with details of area
and species management options, monitoring recommendations and options for
implementation of the plan and regular review as part of an adaptive management
approach. The island plans are deliberately kept brief feees reading. Detailed
supporting information can be found in the introduction and annexes.

3. Annexes with further relevant information, e.g. on the biology and management
options for high priority species, the main IP management options, costs for IP
management, the safe use of herbicides, etc. The annexes provide detailed
information which will be helpful to those implementing the island management
plans. Read these as necessary.

FUNDAMENTAL PRINCIPLES OF IP MANAGEMENT WITHIN THE ECOSYSTEM

APPROACH

IP management must be compatible witma S 02 & & & ( S Y GAlrdsiiuiN@plardiikg

and management approach that recognizes the connections between land, air, water and all
living things, including people, their activities and institutidrseeks to balancehe

conservation of biodiversity, the sustainable use of its components, and equitable sharing of
benefits derived from genetic resourceghe ecosystem approach provides a conceptual
framework that encompasses the fundamental principles behind this plan:

1 IP management is only a means towards achieving our overall objectives and must
be seen as part of a larger process.

1 Ecosystem objectives are a matter of societal choice so it is essential that we work in
close consultation with all relevant stakeholdefs. people are the cause and
solution to IAS problems, effective communication wathstakeholders is essential.

1 Resources are always limited so a framework for prioritising actions is needed.
Stakeholder involvement is essential in such a prioritisgti@tess. This process is
AYF2NYSR o0& (GKS aL!{ YIFyFr3SYSyid KASNI NOKe¢
aleAy3a aLINBGSyiAz2y A& o0SUGGSNI GKIyYy OdaNBé o

T ! WXLy ySSRa G2 oL3 NI oXT dAS RRER2YOdaYASY GLEINE O S &
YIEYlF3SYSyidé G K NHEnmzmwe prackck ByReardirg frabnlour actions
and the changing external environment.

1www.mnr.gov.on.ca/en/Business/FW/ZCqumnSubPage/STELOZ_168425.html

2Adapted from the Objectivesated in the 2007 Management Plan for the Parque Natural do Fogo
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1 We never start with perfect knowledge, sufficient funding or unanimous support for
2dzNJ I OGlA2ya odzi agS KFE@S (2 adlk NI a2YSgKSNEB
cary an element of risk. It is essential that we understand the risks involve and
strive to manage to achieve our overall objectives while minimising the total
negative impact over thehort, medium andong term andat a variety of spatial
scales.

The ecosgtem approach can be translated into thbemplementary and interlinked
principlesto IP managemenasoutlined below:

Do not lose sight of your ultimate goals

IP management is a means and not an end

IP managemernis a tool andnust be considered as a part the overall conservation
programme for the respective islands. It is therefore essential to focus on the ecosystem we
want (what do we want to replace the IP in questiddgver lose site of the overall

ecosystem god] the reason why you are undertaig IP managemerin the first place

The objectives of the terrestrial PAs in Fogo, Santo Antdo and Sao Vicente are (broadly
speaking) to conserve and enhance natural, architectural, human and landscape heritage
values, with a view to preserving biodiveysigeodiversity and sustainable use of resources;
controlling soil erosion to protect resources and geological landscape; supporting traditional
human activities, boosting the economic development and welfare of populations living in
harmony with nature onservatior.

2 Adapted from the Objectivesated in the 2007 Management Plan for the Parque Natural do Fogo

G¢2 02y aSNBS FyR SyKFEyOS ylI GdzNF 3 I NOKAGSOGdzNT £ = S
planning, according to the potential of each area, with a view to preserving biodiversitjivgesity

and sustainable use of resourcesntrol soil erosion to protect resources and the geological

landscape of the Pico de Fogo and its adventitious cangmorting traditional human activities,

boosting its economic development and the welfargopulations living in harmony with nature

O2yaASNDI GA2Y ®¢
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Figurel. Conservation of native biodiversigyone of the ultimate objectives for undertaking
invasive plant management control function must be replaced by an alternative means.

Controlling IPs ought to have a positive effect on native biodiversity and other desired
ecosystem qualities in Cape Verde. However, this may not always the case. In some
instances efforts to control one IP species results in anothepéies taking over: net effect
on biodiversity = 0. This can happen when intensive weeding is carried out in a highly
degraded site in the absence of a subsequent programme of native species replanting. In
other instances IPmay be removed from the edgof a steep slope resulting in an increase
in soil erosion: a case of IP management inaddraty impoverishing an ecosystem.

It is, therefore, essential thatevtake action only when careful consideration indicatest
leaving thelPunchecked will ragit in morelong termdamage than controlling it with
available methods.
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Figure2. Furcraea foetidahown in this picture has begianted to combat soil erosion. If it
is to be controlled this erosion control function must be replaced by an alternative mean
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Donot only focus on a single target species

It is tempting to focus on what appear to be the priority IPs but single species approaches
can often backfire. As outlined abe the suppression of one IP might result in its

replacement with another and not the desired ecosystem structure and function. In many
cases a plant invasion is a symptom of an ecosystem level imbalance. For instance some
potentially invasive plant spexs might be suppressed by a certain level of grazing. Removal
of goats therefore might end up having unintended undesirable consequences. It is essential
to monitor ecosystem level chang#sat result from management action so that we can

modify managemenas neededsee section on adaptive managempnt

~

Figure3. This ecosystem is invaded bgntana camarand Furcraea foetidamong other
species so any invasive plant managemendertaken must focus on multiple species

Manage for multiple objectives

PAs in Cape Verde are managed for multiple objectiVeese include settlement,

agricultural production, forest product production dmvatershed managemeniot all
objectives are necessarily compatible with restoration. For exampi&ems managed for
forestryin Cape Verde are highly altered habitats that are in many cases very invaded and
contain only small populations of native gpes. In such cases, restoration to native
dominated habitats is likely to be expensive, and may not be acceptable to local
communities and other stakeholdendowever, there are other areas which should be
considered as priority for restoration as theyntain threatened species or sizable
populations of native species.

The system took a long time to degrade. It is also likely to take a long time to restore
Ecosystems typically become invaded over periods ranging from tens to hundreds of years
andrestorak 2y O GAY @l AA2Yy Ay NBOSNERASE0OL Aa dzadz ¢t @

19



processHowever, projects typically work in timescales €8 gears. Buimanagers need not
despair as actions taken in the short term can be very significant e.g. containing éael s
of an IP, an action which can safeguard relatively uninvaded landscapes, localised
management of an invasion that threatens rare species, and development of techniques to
optimise IP management. The fact that restoration is usually slow, funds aadiyus
(always?) limited and incremental restoration is often ecologically optiasab(tlined

) can be a fortuitous coincidence.

Stakeholder involvement is critical

Work in close consultation with all releant stakeholders
PAsin Cape Verde are a mosaic of landuse types that include settlement, agriculture and

F2NBAGNRO® /2YYdzyAlGe Ay@2t @SYSyilisz GKSNBF2NB>X Aa

achieved. The Cape Verdean PA system is in its egdysdain most cases community
involvement is at the buyn stage At the very minimum it is essential that any management
undertaken is ethically acceptable to stakeholders in the drethe medium to long term IP
management within a restoration prograngmmust move beyond community by to
community ownership and active involvement if it is to be sustaindbladdition,

stakeholders may be able to teach us about invasions in their areas, and may already have
species they think are a problem. Managthgse species may open doors to acceptance of
other actions

Reconcile conflicts of interest

Some local stakeholders are concerned about proposed IP management in cases where the
IP species igerceivedto serve a valuable function e Gurcraea foetidéao combat erosion
andAcacia mearns{molisimg as a source of fodder. Such conflicts of interest need to be
managed to ensure that a balance is struck between multiple objectiveb .dagtida

removed from the edges of roads and patian be replacedith a less invasive species that

can combat erosion and designated zonesfomearnsicontrol (e.g. along the edge of
infestations) and sustainable use (e.g. in heavily infested areas with few or any native plants)
can be delimitedlt is important to commnicate that control of an IP does not have to

mean elimination of the resource.

Look for winwins

IP management can be vergstly ( ) so it is valuabléo seek situations in which
control costs can berecupdiaS R (12 &2 Y & AYEEDYyN CRNIASE T YL S KI
flowering stems ofurcraea foetiddefore it produces bulblets ensures that it will not
reproduce { ). These stems are valued as poles sught to be possible for local
people to cut the stems at no cost. Planting native species as hedges can help control
erosion and serve as a wind break. Native hedge planting as part obaidetcampaign
might be a coseffective method of native spe@econservation which is of direct economic
benefit to farmers.

Prioritise

There are never enough resources for you to do everything you would like. Clearly then, is
vital that you prioritise your action so that any actions undertaken are going to yield cle
benefits.

Criteria to consider wheprioritisingyour management options include the following
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9 Technical feasibility
o Can it be done and if so how?
0 What skills are available?
9 Information
0 What information exists globally or locally & how accessiltleiss
information?
1 Support
0 What levels of agreement exi&i support for the proposed work?
0 What degree of participation has there beefrom communities, from
government, from other stakeholders?
o Isthere a benefit to the community?
 Resources
0 What is thecost?
o How long will the work take?
0 What is the cosbenefit?
1 Net environmental impact
0 What are the potential environmental impacts of the proposed action?
0 How can these be mitigated?
1 Implementation
0 Who does what?
A At the strategic level
A At the operationalevel
0 Where is the best place to start?
o How often is management necessary?
9 Timeliness: Caactions be undertakeas soon as possible using existing resources
or are additional actions and resources required?

Look for gquickwins

vdzA O1 gAYy a FWHA(EE WNEBFIANYy H2 | OGA2ya GKEG OlFy @&
relatively little effort. For examplesolated very humid locations Ribeira de Pauh Santo

Antéo are the only known locations for the Critically Endangered (sensu I[UCN) endemic
sedgeCaex antoniensigLeyens & Lobin, 1998n some of these locationihis unique

species is threatened lijre encroachment o€yperus papyrupapyrus sedge or paper

reed). Regular careful hand weeding of papyrusvmuld be a very coseffective

contribution to savingC antoniensisas part of a species recovery programme. IP
management could be accompanied by awareness raising activities that would publicise the
unique biodiversity of Ribeira de #and the practical action being undertaken to conserve

it.

Similar actions could be taken for another Critically Endangered endemic Cadge
paniculatassp.Hanseni known onlyfrom the valleys ofova/Paul/Ribeira da Torrehere it
isalsothreatened bypapyrus sedge. This species should also be consideraspécial
attention likeC. antoniensis

Be realistic about what you can achieve

IP management is hard work and invariably takes tilifee(system took a long time to
degrade. It is also likely to take a long time to resjoiiéhe temptation is to rush iand try

to manage large areas but the long term gain in doing this might be minimal. A thorough
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planning process that involves stakeholders is likely to give rise to a system that can
realistically manage IPs for ecosystem level benefits in a way thateies possible
conflicts of interest while maximising the contribution from diverse sectors of society.

Recognise the IAS management hierarchghin an integrated approach to IP
management

Prevention is better than cure

Management measures may be appl&dvarious points in the process of invasion, starting
from prevention, to early detection and rapid response, to eradication, containment and
long-term control {

). The further along in the process of invasion that the measure is applied, the
more costly and less effective itlikely to be In other words, although prevention measures
may be costly, an analysis of the letegm costs and benefits (&ironmental, economic and
social) will invariably show that they are less than the losses and costs which are incurred if
the alien species are allowed to establish, and then require ongoing coAtrgl.
examination of benefits and costs should be doneaahort, medium andongterm basis.

This is commonly known as the hierarchical approach to management as summarised below:

Prevention is better than
Earlydetection &rapidresponse which is better than
Eradication which is better than
Longterm controland containmentwvhich is better than

Impact mitigation

Prevention is therefore the most casffective and environmentally desirable option, and
should be given priority in any IAS management strategy. This dogsaveéver,mean that
an IP gategy should focus solely on preventidiven for a single speciebgse
management approaches are not mutually exclusive and it is likely thahsgrated
management approach choséor an established biological invasion wilolve some if not
all of those measures listeabovein different areagsee Figre 4for an illustration of a
hypothetical situation in which this the case).
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CONTROL: to reduce
target species impacts
To acceptable levels

ERADICATION: complete
removal of the target species
from a set area within

a defined period
: |\ ACTIVE RESTORATION:
l \ Where regeneration
\ of native plants following
é control is poor

CONTAINMENT:
Control of
target species
to restrict its spread

MITIGATION: e.g. native
plantgardens to help
ensure survival of rare species
threatened by target species

DO NOTHING FOR NOW:
Active management

of target species not prioritised
under current circumstances

Figured4. Schematic representation of management responses to a plant species invasion.

In the scenario depictedbove a site has become invaded by a plant species (target species)

that threatens rare native plants. The distribution of the target species has been mapped out

with areas in which it is present shown in green. A management plan has been produced

which rrcommends the followind®reventionin areasthat the target species has not yet

colonised, e.g. by restricting the movement of plant material and limiting the movement of

livestock that could spread seeds of the target spedigdy detection and rapidesponse

through a system of surveillance and the implementatioaticationor control measures

for any new relatively small infestationSntrol applied to larger infestations where

eradication is currently not feasible but significant numbers ofueagilants remain;Active

restoration, involving planting of native species among other measures in cases where the

invasion is very dense and populations of native species are low ( in such cases the

regeneration of native plants following removal of ttaeget species is likely to be poor);

Gontainment, control at the edges of a larger infestation to restrict the spread of the target

speciesor control of flower and fruit production to limit spreadingmpact mitigation

(reducing the impacts of al®on species or places that have high biodiversity, cultural or

economicvalue T Ay (GKA& OlFasS o6& LXFyldAy3a NBFdaASa 2N 6
are threatened by the target specieandNo activemanagemend ¢ R2 Ay 3 y2 i KAy 3 F2NJ
is being apfied ¢ a) beyond the edges of a large infestation (in which control is not cost

effective under current circumstances) and b) on the infestation on the cliff face (which

inaccessible under current circumstances) .

As notedbelow (manageadaptively) circumstances change and the plan must be regularly
re-evaluated in the light of experience (e.g. planned eradication efforts were unsuccessful)
and external circumstances (e.g. a new biological control agent has beensfutiges
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developed elsewhere which could make the management of the entire target population
feasible once the necessary appropeocess has been undertaken).

Someareascannot be easily restored so may need to be deprioritised

It is likely that it will berery difficult to restore some highly transformed landscapes in Cape

Verde, at least in the immediate term. Planted forests are likely to come into this category

a2 A0 ¢2dA R FLIISIN) G2 0S | o0SGGSNI dzasS 2F fAYAQ
GNF YyaF2NYSRO O2YYdzyAiGASaéd Ay (GKS akKz2NI GSN¥Y 4K
that can work in more transformed areas.

Species of little concern now may become problems in the future

Invasive species are sometimes termed biological pollutants.ftrasi to pollution

incidences such as oil spills, which began dramatically and diminish with time (start with a
bang and end in a whimper), biological invasions start small and expand over time (start with
a whimper and end in a bang). A commonly obsempeehomenon in biological invasions is

0 K S -S4Ft - SADen & species begins to invafi@use problems) many yeatfter being
introducedduring whichtime it has naturalised (reproduces in the wild but spreads only
slowlyand has little obvious impakt

Awareness of varying temporal scales andd#gcts alerts us to the fact that some species

that are not causingignificantproblems now may become problems in the future. In this

LX 'y &dzOK &aLISOASa | NB NB TS NJuede aré speciesithaty a LISOA S a
are known to benvasive elsewhere but are currently not considered to be problematic in

Cape Verde. Examples includarkinsonia aculeatim Fogo (appears to be spreading on the

edgeof the park,Grevillea robustén Fogo and Santo Afw, known to be invasive elsewhere

and commonly planted as an agroforestry treraturalised but not yet invasive in the three

islands) andArundo donaXinvasive elsewhere and widely plantadd regenerates naturally

in the Cova/Ribeira de BERibeira da TorreNational Park Santo Antay

It has also benfound many times in other islands thatlarge number obrnamental plans
are species of possible concern.

It is important to monitor changes in the distribution of such species and take management
action if it is deemed to be necessafyn a national scale it is likely that species that are not
yet present in Cape Verde will become a problem in future if there is not a national level
effort to minimise the negative impacts of IAS. This requires aguavel action in the

shape of a national invasive species strategy and action plan (CBD Decision VI/33 Ar999
outline for the structure of such a strategy is presentedhir

3 Decision VI/23. The decision afien Species that Threaten Ecosystems, Habitats or Speciks for the
involvement of Indigenous Peoples and local communities in national invasive alienissaiad actions plans.

Also a call was made for research and assessments on theesmmriomic implications for Indigenous Peoples

and local communities of invasive alien species, as well, on the use of traditional knowledge in the development
and implememation of measures to deal with invasive alien species. When governments make a risk analysis of
the impacts of invasive species and measures to control them, it is part of the definition that such risk analysis
shall include socieconomic and cultural atsiderations.
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Manageadaptively

This plan is grt of an adaptive management strategyu(and MeyersfRice 2001 Adaptive
YEYFISYSyG A& F F2N¥Y 2F afSIENYAy3d o6& R2Ay3IE (K
learning from our actions and the changing external environment.

Adopt and alaptive managementapproach
Adaptive management in the context of IP management involves an iterative cycle of:

1 Planningg Gauging the extent to which particular species are jeopardising our
overall ecosystem management objectives and identifying and prioritising
approachego controlling these species or otherwise diminishing their impacts.

1 Action¢ Implemeningthe plan and monitoringegularlyto assess the efficiency our
interventions (how well they control the target species, any unintended negative
side-effects of the mtervention, the cost and other resources used, etc.) and the
effectiveness of our interventions (the contribution of our interventions to the
overall management objectives).

1 Reflection (or reviewing) and learningvaluate the effectiveness of our meitts in
the light of our objectives and thexternal environmen{new techniques, funding
support, stakeholder support, etc.).

This learning is fed into another iterative adaptive

management cyclere-planning to adapt and improve ou
control approaches fiorities and plans, action, reflection
and learningas well as to incorporate emerging prioritie

This form of continuous learning by doing is known as t
Action Learning Cycle.

It is important that adaptive management / action
learning is adopted fkably and not as a rigid sequence.
For example, if you find a new location of a Critically
Endangered endemic plant that is threatened by an IP you may decide to prioritise this area

F2N) YIYylF3ISYSyld S@Sy AT @&2dz NB RYRyYyPRII ¥yAWRS 7
phases. i.e.theimptaey G G A2y GSIY Ydzad o6S NBOSLIIAGS (2 av
within the larger formalised cycle.

Figure 5The Action Learning Cyc

The adaptive management approach relates to fimenulation ofrestoration indicators As

outlined in the Project Bcumentslogframe(strategic results framework), an indicator for

the rate ofnative/endemic species vegetative cover versus IAS cover in specific areas of

target terrestrial PA sites for the projewaill be determined through field studies carried out
iNn02yySOUA2Yy 6AGK (KS LINR 2 S0Omedniial talDestrg @verOl t Y2y A
in this document.

These provisional indicators for the end of project target (paB% will be regularly revised
and refined in the light of action and reflection et of the action learning cycle.

The actions proposed in this plan will provide the information necessdurulate more
precise restoration indicators than is possible with the information as it currently stands.
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The available information on percege of park area covered by key IP species provides us
with a basis for theonation of the PAs to prioritise management actions based upon: a) the
extent of forest degradation (lowest degradation levels being the highest priority); b)
accessibilitfeasy medium, difficult and inaccessibjend c) landuse typdofestry,

farming, ecosystem conservatiprVegetation grades are listed below:

T
T
T
T

Grade 1¢ almost entirely intact native vegetatio®-10% IRcoven
Grade 2 (10% to 50% d¢Bvel)

Grade 3 (580% IPcovel)

Grade 4 (<10 % cover).

A schematic version of such a zonation map is illustrated in the figure below.

Grade 1 vegetation
{0-10% invasive plant cover)

Grade 2 vegetation
(10-50% invasive plant cover)

Grade 3 vegetation
(50-90% invasive plant cover)

- Grade 4 vegetation
(90-100% invasive plant cover)

. No plant cover)

Accessible sites

..... aal i g as Radiiis lnaccessible sites

IZZZ.. i il St e.g. cliff face

Figure 6 Schematic representation of vegetation grade map to inform restoration priorities

In thearea represented by thabove map it imssumed that all landuse is fecosystem
conservation so there are randuse conflicts (all land is in theory available for restoration).

The mapped areas translate into the following information:

)l
)l
)l

The vegetated area = 15% of the total area

Accessibleites = 30% of the total area

Grade 1 = 9% of the area, 60% of accessible vegetation or 50% of total vegetative
cover

Grade 2 = 6% of the area, 40% of accessible vegetation or 33% of total vegetative
cover

Grade 3 = 2% of the area, 0% of accessible atgetor 11% of total vegetative

cover

Grade 4 = 1% of the area, 0% of accessible vegetation or 6% of total vegetative cover

26



Invasive plant cover = approximately 25.6% of the vegetated area or 4.6% of total area
(calculated by approximating invasive plaotver by using the median values for each

vegetation grade e.g. Grade 1 = 5% invasive plant cover, Grade 2 = 30% invasive plant cover,
etc.).

This informatiorprovides essential information for restoration indicators.

Indicator 1.Native/endemic speciesya S+ G A S O2@3SNJ YIAyldl AySR
vegetation (sites in which IPs comprise df@o of vegetation cover) in P Fogo NP; Marsog

NP; and Cova/Paul/R da Torre: Under the above scenario we wilb airaintain

native/endemic species vegetatieever in 60% of accessible vegetation (which represents

the accessible area covered by Grade 1 vegetation).

Indicator 2.Target for rate of change of native versus IP cover established for all vegetation
grades (from 8100% ground cover with IPs) in Fdgie; Monte Verde NP; Morrocos NP;

and Cova/Paul/R da Torre based on the results of: vegetation grade mapping: IP control
trials; and community outreach worladicator 2 cannot yet be precisely defined using the
information from this scenario. However, wan establish rate of spread in unmanaged sites
using recommended monitoring approachesee sections on monitoring, evaluation and
review & associated annexes. This will be used together with data from the IP control trials
andthe results of communitputreach work to give a target rate of change which will be:
Rate of change without managememinus therate of restoration through management.

Initiate research projects to ask ecosystdevel questions

We never have perfect knowledge about the ecosystegnare managing. Thisase reason

why it is essential to have a welesigned monitoring system in place and to act upon
analysedmonitoring data as part of the processadaptive managementn addition we

may reed toinitiate trials to test out management approachaisout which we lack

information. This work can be supplementedriegearch on ecosystem function. For

example one area of research that could be valuable for Cape Verde is the quantification of
the effect of invasive and alien planted species on water conservation. Research carried out
in South Africa indicates that woody alien plants may be using as much as 9.95% of the
utilisable surface runoff in South Africa (Versfeld et al. 1998; Le Maitre 20@0) and that
matters would get worse if no action was taken. In South Africa this information was the
used to justify IP management as a good investment to prevent water loss (van Wilgen et al.
1997; Hosking and du Pre£299. We cannot simpltake tre work in South Africand
extrapolate to Cape Verde but we can adapt the South African research methods
investigate catchment level effects of invasions on watailabilityin Cape Verde as a basis

for a costbenefit analysis.

Manage risk

Manage risks to minimise any negative impacts of IP management

All management options, including doing nothing have advantages and disadvantages (on
the ecosystem in question and on adjacent and other ecosystems) in tereffectfs against

the targetIF(s), impactgo non-targeted plants and animals, risks to human health and
safety, and costm the short, medium and long ternit is importantto consider the balance
between the short, medium and long term cesind the benefit of apactions. Risks cannot

be elimhated but there are approaches which help to minimise risk. For example herbicides
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throughout the world (Clout and Williams 2009). However, every effort must be made to

ensue herbicides are used in a manner that minimises the risk of negative health and

environmental impacts e.g. suitable products and application protocols must be used to

ensure that herbicides do not leach into water bodies (8eeex Sfor guidelines for the

safe use of herbicidés

Similar considerations apply to any proposedldigical controreleases. Biological control
offers the promise of a low cost astistainablanethod of IP management. However, there
are risks that the released agents may feed on +target speciesProtocols have been
developed to minimise these risks e.g. through bemcificity testing and quarantine
procedures for imported agents (sée for the International Plant Protection
Convention Code of Conduct for the Import and Release of Exotic biological control agents
(ISPM- InternationalStandards for Phytosanitary Measures no 3, 1996). RA doedways
have to be a complex process. Anamged and documented discussion with a group of
informed stakeholders on the pros and cons of an intervention can constitute a risk
assessment process when the proposed actions are relatively straightforward. A more
formal RA is likely to be needed foroposed actions that are more complex, potentially
controversial or novel.

Restore incrementally as necessary

Ecological restoration is an ecosystem change which can have negative consequences in the
short term. Management must seek to minimise such unaéxdg effects. For example, as
previously outlined removing an invasive plant in some situations might increase the risk of
soil erosion. In such instances management technigues need to be adopted that minimise
this risk. For example invasive plants on sopan be cleared incrementally in strips and

these strips planted with neimvasive soil stabilising plants. This can provide time for

desirable plants to establish and can protect the soil before the next phase of clearance and
replanting.
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PARQUE NATRAL DO FOGOINVASIVE PLANT MANAGEMENT PLAN

SUMMARY

This IP management plan is a contribution to the overall Fogo management plan (2007) that

seeks toenhance natural, architectural, human and landscape heritage values, with a view
to preserving biodivesity, geodiversity and sustainable use of resourdéss plan comprises
of the following elements:

Management principlethat operationalise IP management within the

Zonation of the parko prioritisemanagemenhactions and establish verifiable restoration
indicators Building upon the mapping work undertaken to date, the park will be zoned
FOO2NRAY3A (2 (GKS RSINBS (2 6KAOK yIGA@S
jdzZ t AG@é0Y

Grade 1¢ almost entirely intact native vegetation-I0% IP cover)
Grade 2 (10% to 50% IP cover)

Grade 3 (580% IP cover)

Grade 4 (<10 % IP cover).

=A =4 =4 =

Other parameters used to zone the park will be landufeeestry, farming, ecosystem
conservation; and acssibility¢ easy, medium, difficult and inaccessible.

The highest priority for costffective IP management (mainly prevention, early detection
and rapid respongewill be those areas of Grade 1 vegetation that are easy to access and
have no landuse condlis. The mapping to be undertaken, in conjunction with IP control
trials, will provide information needed to improve estimates of the extent to which native
vegetation can be maintained in different sites in PNF.

Prioritisation of invasive plant specieg fnanagementiP Species that threaten ecosystem
management goals have been classified into the following categories:
1 Widespread high impact speciespecies that threaten management goals across
extensive areas of the parkLantana camarandFurcraedoetida
9 Localised high impact speciespecies that threaten management goals across in
smaller areas of the park relative to those abovdacaranda mimosifoljgddcacia
mearnsii(molisimg and Cuscutaspp. (Dodder)
1 Species of possible concerspecies which do not appear to threaten management
goals at present but may do so in the future, égacia holosericeand Grevillea
robusta

Invasive plantontrol plansare outlined for each of these groups. Recommended actions
range from no treatment to pneention, early detection and rapid response to intensive
control in high priority areas to experimental control and restoration efforts in
representative samples of different habitat type@¢o systematic IP control has been

dzy RSNI I 1 Sy Ay o/datdds initaSeaRrignensal work \&ill bé undertaken to
assess the efficiency and effectiveness of different control methods and the feasibility of
upscaling these methods to larger areas of the park.
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Capacity building, awareness raising and communinati®ark staff and other stakeholders
will require capacity building in order to effectively facilitate IP management. For this
managemento be sustainable it is essential that local communities and other stakeholders
understand, support and participata IP management. Capacity building, and
communications and awareness raising activities are outlined in this plan.

Monitoring evaluation and reviewlonitoring will include: periodic assessments of plant
distribution and abundance, and habitat quality toadmnent overall landscape changes and
the effectiveness of our management actions (baseline and outcomes monitoring);
monitoring of IP management operations will help us to evaluate the efficiency of our
methods (activity and results monitoring) and docurtaion of herbicide application will
help to minimise riskto non-targeted plants and animals, afmiman health and safety

Monitoring information will beused to modify and improvenanagemenpiriorities,
methods and plans

Finally an implementation schatk for IP management actiongwgetherwith provisional
restoration indicators, is outlined.

INTRODUCTION

The plans for the individual PAs have been kept brief to make them easy to read and
understand. However, for a fuller understanding, it is recommehitiat the reader also
looksat the which details the principles that are the foundation
of thisplan. The annexes can be consulted to provide additional details as required.

Site desdption (derivedfrom the UNDP GEF Project document)

Cha das Caldeiras Natural Park or the Parque Natural do-IPdgfe (Gazetted area: 8,469
ha) circles the crater of the Pico do Fogo Volc&tative flora includes 31 endemic species
(84% of the island atemics), with five found almost exclusiveltlie Bordeira and in the
crater area Echium vulcanorupkErysimum caboverdeanymornabenea tenuissima
Verbascum cystolithicuaind Diplotaxis hirtd. Native fauna is represented Balco
tinnunculus Apus aleandri, Pterodroma feagCorvus ruficolligPasser hispaniolensiSylvia
atricapillaand Mabuya fogoensis fogoenigl8% of these species are listed in the Cape
Verde Red list. Chéa das Calderigaat high altitude andeceives frost during the winter
months. There are approximately 3000 people living within and around the PA. The native
vegetation, soil and water quality of the area are threatened by and fuel wood gathering,
overexploitation of the natural springsd invasive plants

Objectives for theprotected area

The objectiveof the Parque Natural dé-ogo,isto conserve and enhance natural,
architectural, human and landscape heritage values, with a view to preserving biodiversity,
geodiversity and sustainable use of resources; controlling soilcgrds protect resources

and geological landscape; supporting traditional human activities, boosting the economic
development and welfare of populations living in harmony with nature conservation (PNF
management plan, 2007).

Invasive plants as a threat tprotected area objectives
Invasive plants pose a threat to native plant species in the Parque NatuFalgtevhich
they can outcompete, driving them to rarity and possibly eventual extinction. Other
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ecosystem impacts of IPs in PNF could include hake@grtadiation for native vertebrates
and invertebratesincreased susceptibility to wildfiresd reduced water availability. If no
action is taken it is certain that IPs will spread in PNF causing incrieasacds even though
existing impacts are alreadgny seriousThe most widespread IP species hamtana
camara(freira) andFurcraea foetidgcarrapat).Locally abundant IP species inclusieacia
mearnsij Jacaranda mimosifoliand Cuscutaspecies (dodderDetailed profiles for the
above species can bieund in

This plan examines management options for these species witio@tisation framework
for different sites classified according to: degree plant invasion, accessititianduse.

Indicators forthe rate of change of nativeersus IRoverbased on available information are
provided in this document. These indicators will be refined using the information provided
by the implementation of this IP management plan.

Principles ofPmanagement withinthe ecosystem approach
Thea SO2aeaidSYdal LINRR2 @NBDS L FTYyyAy3a FyR YIylF3SySy
recognizes the connections between land, air, water and all living things, including people,
their activities and institutior& can be translated into thé® management principles that
are the foundation of this plart K S &1&iand
g1 F NB St 062N dvSRwan nRBuibAt Ay (GKS

ZONATION OF THE PARK TO PRIORITISE MANAGEMENS AND

ESTABLISH VERIFIABLE RESTORATION INDICATORS
IP management is costlgspecially in highly invaded aredgsi(1ex §). It isnot possible or
practical to control all IP species in all areas of the park at once. It is, therefore, vital to
prioritiseto help ensure that IP management is ceffiective. The

reminds ughat for costeffective IAS management our first priority is prevention;
if this is not possible we can detect infestations early and eradicate or contain the
infestation; where infestations are larger we may be able to sustainably control, actively
restore, mitigate or in some cases do nothing.

To make informed decisions on management interventions it is necessary to have
information on the baseline status of the landscape in question. To date species distribution
maps have been produced fbantana camarand Furcraea foetidaThese maps outline

areas heavily infested witbither or both species. It is estimated that these areas cover 105
ha or 1.24%of the park aredMuch of the park area is unvegetated so the figure for the
percentage of vegetation infesd by IPsvill be much higher.

Vegetation quality
Building upon this workt is recommended thathe distribution of different categories of
vegetation quality in the park is mapped to establish IP manageprémtties. Other things

4www.mnr.gov.on.ca/en/Business/FW/ZCqumnSubPage/STEL02_168425.html
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being equal the lesdegraded an area the higher the management priority (greatest
conservation benefits for least cost).

The following vegetation quality categories are proposed:

Grade 1¢ almost entirely intact native vegetation{0% IP cover)
Grade 2 (10% to 50% IP cove

Grade 3 (580% IP cover)

Grade 4 (<10 % IP cover).

=A =4 =4 =

Figure7. Vegetation quality: Clockwise from: Grade 1, Grade 2, Grade 3 and Grade 4

Ease of access

Some areas cannot be easily restored so may need to be deprioritised at least in the short

term. This is true of areas that are very difficult to reach. Accessibility is a gnsBMF.

Some areas are accessible but very far from roads so it may be difficult for IP management

teams to reach them easily. Many areas are on steep slopes or cliffs gridradfe

management purposes (other than for biological contriofipossible toaccess. It is

therefore recommended that PNF is mapped in terms of accessibility using the following

categories:

1 Easy accessaccess by IP teams in less than half an hawund trip of less than one
hour (e.g. close to tracks and/or settlements)

1 Medium accesg access by IP teams in half an hour to one hour (e.g. close to tracks but
not near to habitation or close to habitation but not near tracks)

1 Difficult access access by IP teams in one hour or more (e.g. accessible but only
accessible after bpng car journey or a long walk or in challenging terrain);
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9 Inaccessible not possible to access by practical means (on, or accessible only via, steep
and dangerous slopes and cliffs).

Principal landuse types

Landuse can influence the IP management apph developed. For example, a plan to
restore to 100% native species cover is unlikely to be implemented in areas designated for
forestry or agriculture. However, it may be possible to restore a portion of lands designated
in this way as a way of managifay multiple objectives.

The following principal landuse types will be mapped:

9 Forestry and forest productgncluding cutting fofodder);

1 Arable farming

9 Ecosystem conservation (i.e. no significant direct human landuse)

The above categories of vegetat quality (4 types), ease of access (4 types) and principal
landuse B types) theoretically results in8 separate combinations. However, some
combinations will never arise e.g. inaccessible arable farming systems and grade 1
vegetationunder forestry! Tie actual number of combinations34 (seeTablel).

V]

- V Yo A

Figure8. Landuse types (from left to rightiforestry and forest productsrable farming, and ecosystem
conservation.

For a consideration dfow the zonation information will be used to provide information to
strengthen restoration indicators see the sectionamaptive mangement
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Tablel. Possible classifications combinations for IP management zonation based on the criteria of

vegetationquality, ease of access and landuse type

Vegetation quality Ease of access Landuse Type

Grade 1 Easy access Ecosystem conservation
Grade 1 Medium access Ecosystem conservation
Grade 1 Difficult access Ecosystem conservation
Grade 1 Inaccessible Ecosystem conservation
Grade 2 Easy access Forestry and forest products
Grade 2 Easy access Arable farming

Grade 2 Easy access Ecosystemanservation
Grade 2 Medium access Forestry and forest products
Grade 2 Medium access Arable farming

Grade 2 Medium access Ecosystem conservation
Grade 2 Difficult access Forestry and forest products
Grade 2 Difficult access Arable farming

Grade 2 Difficult access Ecosystem conservation
Grade 2 Inaccessible Ecosystem conservation
Grade 3 Easy access Forestry and forest products
Grade 3 Easy access Arable farming

Grade 3 Easy access Ecosystem conservation
Grade 3 Medium access Forestry and forst products
Grade 3 Medium access Arable farming

Grade 3 Medium access Ecosystem conservation
Grade 3 Difficult access Forestry and forest products
Grade 3 Difficult access Arable farming

Grade 3 Difficult access Ecosystem conservation
Grade 3 Inaccessible Ecosystem conservation
Grade 4 Easy access Forestry and forest products
Grade 4 Easy access Arable farming

Grade 4 Easy access Ecosystem conservation
Grade 4 Medium access Forestry and forest products
Grade 4 Medium access Arable farming

Grade 4 Medium access Ecosystem conservation
Grade 4 Difficult access Forestry and forest products
Grade 4 Difficult access Arable farming

Grade 4 Difficult access Ecosystem conservation
Grade 4 Inaccessible Ecosystem conservation

In additionto the above areas, therareyoung lava flows that are currently unvegetated but
have potential for restoration.

Data acquisition

In some cases the information is alreddggelyavailable from the maps produced for
camaraandF. foetidadistribution, e.gheavily infested areas will be Grade 4 vegetation and
landuse and accessibility are known to a greater or lesser extent. Other information will
need to be collected. It is very difficult to estimate resource requirements but an estimate
based on the timeaken for the previous mapping work is that this will constitatght

% SS1 Qdoran@indlviduabver a six month periad

Recommended actions

Produce a zonation map for PNF as a basis for prioritising IP management actions. Review
the map annually anchodify as appropriate. However, a repeat of the comprehensive
process whereby the initial map was produced should not be necessary.

Restoration in unvegetated areas
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Several UNDP Small Grants Programme (SGP) projects have been implemented in Cape

Verde inwhich native plants have been introduced on young ash slopes as a means of

biodiversity conservation, erosion control and catchment management. These projects also

ASNIBS (G2 AYyONBlIaS GKS asSyasS 2F O2YvYdzyade FyR L
biodiversity heritage. Because the restoration work is being undertaken without the need for

IP clearance it may well represent a ceffective way of conserving biodiversity in a

volcanic area such as PNF. This approach will be promoted as part of this plan.

A possiblevin-win situation may be to create native hedges close to arable areas to serve as
GAYRONBI{(1az (2 atlroAtAasS az2irt | serusidE2 O2y aSNBS
scheme will be investigated as paitthis plan.

Figure9. Restoration plantings on a lava flow undertaken as part of a UNDP Small Gran
Programme project

PRIORITISATION OF INVASIVE PLANT SPECIES FOR MANAGEMENT

As outlined Lantana camarand Furcraea foetidalistributions in PNF have already been
mapped(Figure9)d ¢ KS ySEG &d13S F2NJ o20K (KSasS asARSaEL
ismanagement. There are other IPs that are locally abundant and likely to constitute threats

to biodiversity and other ecosystem objectived t 2 OF f AASR KAIK AYLIF OG aLIsS
there are species that are not yet considered to be problematic butlbeapme so in the

futurea A LISOASA 2F LIRaaAoftS O2yOSNYy¢é o wSO2YYSYRSHE
in each of these three categories are outlined below.
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Mapa Distribuicao Espeécies Invasoras No Parque Natural do Fogo

Figurel0. Map ofLantana camarand Furcraea foetidalistributions in PNF.
Widespread high impact species
Lantana camara

Lantanacamarais widely consideredto be or#¥ (1 KS ¢2 NI RQ& Y2aild & SNX2dz
speciesgee Annex 1 for a detailed species profileis very widespread in PNF where it
competes with native species and introduced species of economic importance.
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Figurell. Lantana camardas taken ogr the understory of this planted forest area (inset:
Lantanaflower).

Management recommendations far. camaran PNF are as follows:

Prevention
F'ad LI NG 2F GKS LINJQa g NBySadaa NFrAAAY3I LINE INI
awareness of the importance of not plantihgcamarae.g. as an ornamental or as a hedge.

Ealy detection and rapid response

Initiate a programme of surveillance for camaran PNF with local stakeholders, as part of

a parkwide surveillance programme for targeted IP species. Small individual plants seen
along the edges of paths can be pullgulhy hand as they are encountered. Such actions do
not need to be individually documented. Park staff should prioritise their efforts in areas of
high quality vegetation. People should report the sighting of isolated adult plahts of
camara(that cannotbe easily and quickly pulled out by hand) in otherwise uninfested areas.
The parks authorities will need to respond as follows:

1. Attempt eradication of relatively small infestations in accessible areas that are not close
to existing larger infestations:
1 Complete an invasive plant report form (as in the examplerinex )
1 Control theL. camaraplant(s). Depending upon considerations such as the terrain,
size of infestatiorand presence of desired species the plangfg)uld be removed
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