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Executive Summary 
Invasive Plants (IPs) can out-compete and displace native species, changing the ecological 

balance with consequences such as species endangerment and extinction, increased 

susceptibility to wildfires and reduced water availability. IPs have been identified as a major 

ǘƘǊŜŀǘ ǘƻ /ŀǇŜ ±ŜǊŘŜΩǎ ƴŀǘƛǾŜ ōƛƻŘƛǾŜǊǎƛǘȅΦ 

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 species.  In most 

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; individual sections for protected areas in three 

islands: Fogo (Parque Natural do Fogo - PNF), Santo Antão (Planalto Leste ς which covers the 

aƻǊƻ ƻǎ ŀƴŘ /ƻǾŀΣ tŀǵƭ ŀƴŘ wƛōŜƛǊŀ Řŀ ¢ƻǊǊŜ bŀǘǳǊŀƭ tŀǊƪǎ), and São Vicente (Monte Verde 

Natural Park) in which specific recommended actions are outlined; and a series of annexes 

which provide supporting information, for example on major species of concern, possible 

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

¢ƘŜ άŜŎƻǎȅǎǘŜƳ ŀǇǇǊƻŀŎƘέ - άŀ ǊŜǎƻǳǊŎŜ ǇƭŀƴƴƛƴƎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ŀǇǇǊƻŀŎƘ ǘƘŀǘ 

recognises the connections between land, air, water and all living things, including people, 

ǘƘŜƛǊ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎέ  Ƙŀǎ ōŜŜƴ ǘǊŀƴǎƭŀǘŜŘ ƛƴǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Lt ƳŀƴŀƎŜƳŜƴǘ 

principles that are the foundation of this plan: 

Do not lose sight of your ultimate goals 

ω IP management is a means and not an end  

ω Do not only focus on a single target species 

ω Manage for multiple objectives 

ω The system took a long time to degrade. It is also likely to take a long time to restore 

Stakeholder involvement is critical 

ω Work in close consultation with all relevant stakeholders 

ω Reconcile conflicts of interest 

ω Look for win-wins 

ω Prioritise and look for quick wins 

Recognise the IAS management hierarchy within an integrated approach to IP management 

ω Prevention is better than cure 

ω Some areas cannot be easily restored so may need to be deprioritised  

ω Species of little concern now may become problems in the future 

ω Manage adaptively 

ω Initiate research projects to ask ecosystem-level questions 

Manage risk 

ω Manage risks to minimise any negative impacts of IP management 

ω Restore incrementally as necessary 
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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 that are specific to each island. Recommended actions include 

zonation to prioritise area-wide management (prevention, early detection and rapid 

response, eradication, control/containment and active restoration), classification of IP 

species to prioritise species management actions, capacity building, awareness and 

communication, and monitoring, evaluation and review. 

Zonation of the PAs to prioritise management actions is based upon: a) the extent of forest 

degradation (lowest degradation levels being the highest priority); b) accessibility (easy, 

medium, difficult and inaccessible); and c) landuse type (forestry, farming, ecosystem 

conservation). Vegetation grades are listed below: 

¶ Grade 1 ς almost entirely intact native vegetation (0-10% IP cover) 

¶ Grade 2 (10% to 50% IP cover) 

¶ Grade 3 (50-90% IP cover) 

¶ Grade 4 (<10 % IP cover). 

It is important to note that these percentages refer to percent of vegetation not percent of 

total ground cover, i.e. areas with no vegetation are not included in the figures.  

Other things being equal, the less degraded an area the higher the management priority 

(greatest conservation benefits for least cost). However, some areas are very difficult if not 

practically impossible to access so must be deprioritised at least in the short term. Landuse 

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 portion of lands designated in this way 

as a way of managing for multiple objectives. 

This classification system gives rise to a wide range of combinations in PNF and Planalto 

Leste but only three in the Monte Verde (R1: Substantial restoration possible ς remnants of 

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 ς restoration not possible at present). Monte Verde covers a much smaller area 

than PNF and Planalto Leste and is more homogeneous in terms of landuse, topography and 

degree of degradation.  

This zonation will be based upon the pre-existing mapping work undertaken for priority IPs 

in the three PAs. The zonation, 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 categorisation: 

άǿƛŘŜǎǇǊŜŀŘ ƘƛƎƘ ƛƳǇŀŎǘ ǎǇŜŎƛŜǎέ όLantana camara and Furcraea foetida in all three PAs and 

Leucaena leucocephala ƛƴ aƻƴǘŜ ±ŜǊŘŜύΤ άƭƻŎŀƭƛǎŜŘ ƘƛƎƘ ƛƳǇŀŎǘ ǎǇŜŎƛŜǎέ - other IPs that are 

locally abundant and likely to constitute threats to biodiversity and other ecosystem 

objectives (Acacia mearnsii in PNF and Planalto Leste, Jacaranda mimosifolia and Cuscuta 

species or dodder in PNF, Bryophyllum pinnatum in Planalto Leste and Desmanthus virgatus 

in Monte ±ŜǊŘŜύ ŀƴŘ άǎǇŜŎƛŜǎ ƻŦ ǇƻǎǎƛōƭŜ ŎƻƴŎŜǊƴέ - species that are not yet considered to 

be problematic but may become so in the future  
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No systematic IP management has been ƻǇŜǊŀǘƛƻƴŀƭƛǎŜŘ ƛƴ /ŀǇŜ ±ŜǊŘŜΩǎ t!ǎ ǘƻ ŘŀǘŜ but the 

extent of some priority invasive plant species has been mapped . This constitutes the 

ōŀǎŜƭƛƴŜ ǎƛǘǳŀǘƛƻƴ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ Lt ƳŀƴŀƎŜƳŜƴǘ ƛƴ /ŀǇŜ ±ŜǊŘŜΩǎ ǘŜǊǊŜǎǘǊƛŀƭ t!ǎΦ Lƴ ƻǊŘŜǊ ǘƻ 

address this situation, initial experimental work will be embarked upon to assess the 

efficiency and effectiveness of different management methods and the feasibility of 

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 on individual species and area-wide control and restoration in small plots.  

Different manual and chemical control techniques will be tested to assess their effectiveness 

on Lantana camara and F. foetida (in all three PAs), Acacia mearnsii (in PNF and Planalto 

Leste), Cuscuta species (dodder) and Jacaranda mimosifolia in PNF only, and Leucaena 

leucocephala and Desmanthus virgatus in São Vicente only.  

The results of this work will be used to inform control and restoration trials in small plots in 

which the efficiency and effectiveness of different control and restoration methods will be 

assessed.  

In the long term biological control offers the possibility of large-scale sustainable 

management of some IP species. Under this plan the potential of biological control for IP 

management in Cape Verde will be investigated.  

In addition to area and species management of IPs, species recovery work for the 

endangered endemic sedges Carex antoniensis and Carex paniculata ssp. Hanseni, both of 

which are threatened by the encroachment of papyrus sedge (Cyperus papyrus), will be 

undertaken in Planalto Leste.  

Stakeholder participation is critical for successful implementation of this plan so community 

awareness and communication go hand in hand with IP management. Good examples of 

community restoration projects exist in Fogo and this work will be built upon. Considerable 

potential exists for native species restoration through the creation of native hedges close to 

arable areas to serve as windbreaks, to stabilise soil and to conserve water. The potential of 

ǎǳŎƘ ŀ άǎŜǘ-ŀǎƛŘŜέ scheme will be investigated as part of this plan. Industry can also be an 

important stakeholder and In Monte Verde the possibility of initiating a collaborative 

restoration project with CV Telecom using the land in and around the telecommunications 

installation will be investigated. 

A comprehensive monitoring system will be developed through this management plan. 

Baseline vegetation maps will build upon the existing maps of Lantana camara and Furcraea 

foetida distributions in PNF and Planalto Leste and of Lantana camara, Furcraea foetida and 

Leucaena leucocephala in Monte Verde in order to document changes to in the extent of 

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

photographs.  

IP management operations will be monitored to evaluate the efficiency of the methods used 

and used as a basis for estimating the cost of operations ς essential information for future 

planning. 

Monitoring information will be used to modify and refine management priorities, methods 

and plans (management plans will be modified annually in the light of monitoring results) so 
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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 project. Initial provisional target 

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

only be assigned once the zonation is completed and data from IP management field trials 

are analysed. The community outreach work is also important in this regard is as it will help 

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

ǳƴŘŜǊǘŀƪŜ ǊŜǎǘƻǊŀǘƛƻƴ ǿƻǊƪΦ Lǘ ǿƛƭƭ ǘƘŜƴ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ǇǊƻŘǳŎŜ άǊŜǎǘƻǊŀǘƛƻƴ ǎŎŜƴŀǊƛƻǎέ 

ǳƴŘŜǊ άƭƻǿΣ ƳŜŘƛǳƳ ŀƴŘ ƘƛƎƘ ŎƻƳƳǳƴƛǘȅ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƭŜǾŜƭǎέ ǳǎƛƴƎ ǘƘŜ Řŀta from the 

vegetation mapping and the field trials. 

Provisional indicators for the end of project target are:   

¶ bŀǘƛǾŜκŜƴŘŜƳƛŎ ǎǇŜŎƛŜǎ ǾŜƎŜǘŀǘƛǾŜ ŎƻǾŜǊ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ŀŎŎŜǎǎƛōƭŜ άDǊŀŘŜ мέ 

vegetation (sites in which IPs comprise of 0-10% of vegetation cover) in P Fogo NP; 

Morroços NP; and Cova/Paúl/R da Torre. 

¶ Target for rate of change of native versus IP cover established for all vegetation 

grades (from 0 -100% ground cover with IPs) in Fogo NP; Monte Verde NP; Morroços 

NP; and Cova/Paúl/R da Torre  based on the results of: vegetation grade mapping: IP 

control trials; and community outreach work. 
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Table ES.1. The development of restoration indicators through the implementation of the IP 

management plan 

Area Indicator 

Fogo NP 

Unvegetated areas (young ash 
slopes) 

¶ Current extent of newly created native plantings  documented  

¶ Target for extent of community restoration planting established 

Fogo NP; Morroços NP; and Cova/Paúl/R da Torre 

Grade 1 (easy and medium access) ¶ Rate of change in extent of native versus IP cover documented 

¶ Current extent of native vegetation maintained 

Grade 1 (difficult access and 
inaccessible) 

¶ Rate of change in extent of native versus IP cover documented  

Grade 2 (easy and medium access) ¶ Rate of change in extent of native versus IP cover documented 

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

¶ Target for extent of community native hedge planting established 
based on the results of IP control trials and results of community 
outreach work 

Grade 2 (difficult access and 
inaccessible) 

¶ Rate of change in extent of native versus IP cover documented 

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

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

¶ Target for extent of community native hedge planting established 
based on the results of IP control trials and results of community 
outreach work 

Grade 3 (difficult access and 
inaccessible) 

¶ Rate of change in extent of native versus IP cover documented 

Grade 4 (difficult access and 
inaccessible) 

¶ Rate of change in extent of native versus IP cover documented 

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

¶ Target for extent of community native hedge planting established 
based on the results of IP control trials and results of community 
outreach work 

Grade 4 (difficult access and 
inaccessible) 

¶ Rate of change in extent of native versus IP cover documented 

Monte Verde NP 

R1 (substantial restoration possible) ¶ Rate of change in extent of native versus IP cover documented 

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

R2 (mixed use restoration possible) ¶ Rate of change in extent of native versus IP cover documented 

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

¶ Target for extent of community native hedge planting established 
based on the results of IP control trials and results of community 
outreach work 

R3 (inaccessible ς restoration not 
possible at present) 

¶ Rate of change in extent of native versus IP cover documented 

 

 

 



6 
 

The management plan contains 11 annexes containing supportive information, in addition 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 provides detail on the biology, distribution, economic uses, impacts and 

management of major plant invaders in protected areas in Fogo, Santo Antão and São 

Vicente.  

Annex 2 gives an outline of the main approaches to invasive plant management (prevention, 

early detection and rapid response, eradication, control and impact mitigation). This is 

essential information for those needing a general overview of invasive species management. 

Annex 3 provides environmental impact assessment guidelines for the use of herbicides as 

part of an integrated approach to the management of major invasiǾŜ Ǉƭŀƴǘǎ ƛƴ /ŀǇŜ ±ŜǊŘŜΩǎ 

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 framework to 

assist the planning of all pesticide use, management and coordination activities in Cape 

±ŜǊŘŜΩǎ PAs. 

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 5 builds upon Annex 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 provides a brief summary of information available on the cost of invasive plant 

management. It emphasises the fact that initial weeding of large IP infestations is very 

labour-intensive and expensive.  Management efforts should focus on less degraded areas 

unless there 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 8 provides the International Guidelines for the Export, Shipment, Import, and Release 

of Biological Control Agents and Other Beneficial Organisms (International Standard for 

Phytosanitary Measures No. 3). The process outlined in this document must be followed to 

ensure that any risks associated with the importation and release biological control are 

minimised.  

Annex 9 outlines a possible structure for a national invasive species strategy for Cape Verde. 

Ideally this strategy will be formulated to ensure that the PA management plan outlined 

here is complemented by a wider effort that moves the country towards a comprehensive 

and cooperative approach to the management the invasive species that threaten the nation 

as a whole. 

Annex 10 provides an outline of an invasive species database for Cape Verde which, if 

adopted, will facilitate rapid access to information on the presence, impact and 
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management undertaken for particular species based on information that is available 

globally.  

Annex 11 is the outline of a proposed course for the national project team that would 

improve their theoretical and practical knowledge of invasive plant management. It would 

also help to build their capacity to strengthen links with research and development 

institutions in the country. Together with practical sessions on the implementation of this 

plan, and post-course 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 AND INTRODUCTION 
You do not need to read this document from cover to cover but we do recommend that you 

ǊŜŀŘ ǘƘƛǎ ƛƴǘǊƻŘǳŎǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇƭŀƴΩǎ ƻǾŜǊŀƭƭ ƭƻƎƛŎΣ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƘŜ 

principles that underpin it.  

BACKGROUND 

Invasive plants (IP) Impacts 

Invasive alien species (IAS), defined as those non-native species that threaten ecosystems, 

habitats or species (CBD 2008), are widely considered to be the second greatest agent of 

species extinction after habitat destruction (Wilcove et al. 1998). IAS are also causing serious 

impacts on goods (e.g. fisheries, agricultural and forest products) and services (e.g. clean and 

plentiful drinking water, pollination, culture and recreation) that are fundamental to human 

well-being (Daily et al. 1997). 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, can out-compete and 

displace native species, changing the ecological balance with consequences such as species 

endangerment and extinction, increased susceptibility to wildfires and reduced water 

ŀǾŀƛƭŀōƛƭƛǘȅΦ Ltǎ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŀ ƳŀƧƻǊ ǘƘǊŜŀǘ ǘƻ /ŀǇŜ ±ŜǊŘŜΩǎ ƴative biodiversity 

(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 dominated by native species.  In most 

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

this management plan.  

Invasive plants and protected areas in Cape Verde  

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

both marine and terrestrial and ecosystems. A sustainably managed PA system is a vital 

ƛƴǎǘǊǳƳŜƴǘΥ όмύ ǘƻ ǎŀŦŜƎǳŀǊŘ /ŀǇŜ ±ŜǊŘŜΩǎ ǳƴƛǉǳŜ ōƛƻŘƛǾŜǊǎƛǘȅΤ ŀƴŘ όнύ ǘƻ ŜƴƎŀƎŜ 

communities surrounding PAs in a sustainable use of natural resources supported by 

environmental conservation.  

¢ƘŜ ǇǊƻƧŜŎǘ ά/ƻƴǎƻƭƛŘŀǘƛƻƴ ƻŦ /ŀǇŜ ±ŜǊŘŜΩǎ tǊƻǘŜŎǘŜŘ !ǊŜŀǎ {ȅǎǘŜƳέ, funded through UNDP-

GEF and executed by the General Directorate for the Environment, Ministry of Environment, 

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

and strengthening of PA management, and strengthen both community mobilisation and 

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

This management Ǉƭŀƴ ƛǎ ŀƴ ƻǳǘǇǳǘ ŦǊƻƳ ǘƘŜ άt! tǊƻƧŜŎǘέΦ  

The scope of this management plan  

The overall objective of the PA Project ƛǎ άǘƻ ŎƻƴǎƻƭƛŘŀǘŜ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴ /ŀǇŜ ±ŜǊŘŜΩǎ 

protected areas (PA) System through the establishment of new terrestrial and marine PA 

unitǎ ŀƴŘ ǘƘŜ ǇǊƻƳƻǘƛƻƴ ƻŦ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŎƻƴǎŜǊǾŀǘƛƻƴέΦ Lǘ ǎŜŜƪǎ ǘƻ ŀŎƘƛŜǾŜ 

this objective by executing three project components that correspond to the following 

outcomes: 
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¶ Outcome 1: The governance framework for the expansion, consolidation and 

sustainability of the National PA system is strengthened; 

¶ Outcome 2: Management effectiveness at selected terrestrial and coastal/marine 

PAs is enhanced; 

¶ Outcome 3: The sustainability of PAs is strengthened through community 

mobilization, sectoral engagement and local capacity building for sustainable 

resource management within PAs/MPAs and adjacent areas. 

This management plan will contribute to Outcomes 2 and 3 by elaborating a strategy for the 

management of IPs in the terrestrial PAs in Fogo (Parque Natural do Fogo), Santo Antão 

(Planalto Leste: Parque Natural de Cova/Paúl/Ribeira da Torre and Parque Natural de 

Moroços) and Sao Vicente (Monte Verde). This corresponds to Project Output 2.4 - Exotic 

species are under management and IAS are under sustained control in target terrestrial PAs. 

ά²ƘƛƭŜ ǘƘŜ tƘŀǎŜ L tǊƻƧŜŎǘ ƘŀŘ ǇƻǎƛǘƛǾŜ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ǘƘŜ ŦƛƎƘǘ ŀƎŀƛƴǎǘ L!{ ƛƴ ǘŜǊǊŜǎǘǊƛŀƭ 

PAs, this experience needs to be brought to another level (wider coverage) and a more 

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

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

ŦǳƴŘƛƴƎ ŦƻǊ ŦƛƎƘǘƛƴƎ L!{Σ ǿƛƭƭ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎƘƛŜǾŜ ǇǊƻƎǊŜǎǎ ƛƴ ǘƘƛǎ ŀǊŜŀΦέ ¢ƘŜ 

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 project. Initial target values can 

be assigned in some cases but in most cases these values can only be assigned once the plan 

ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ŀƴŘ ǊŜƭŜǾŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀƴŀƭȅǎŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇƭŀƴΩǎ adaptive 

management approach. 

Specifically this work will involve mapping of the 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 the extent to which the community will work with the park authorities to 

ǳƴŘŜǊǘŀƪŜ ǊŜǎǘƻǊŀǘƛƻƴ ǿƻǊƪΦ Lǘ ǿƛƭƭ ǘƘŜƴ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ǇǊƻŘǳŎŜ άǊŜǎǘƻǊŀǘƛƻƴ ǎŎŜƴŀǊƛƻǎέ 

ǳƴŘŜǊ άƭƻǿΣ ƳŜŘƛǳƳ ŀƴŘ ƘƛƎƘ ŎƻƳƳǳƴƛǘȅ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƭŜǾŜƭǎέ ǳǎƛƴƎ ǘƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜ 

vegetation mapping, and the field trials. 

Provisional indicators for the end of project target are:   

¶ bŀǘƛǾŜκŜƴŘŜƳƛŎ ǎǇŜŎƛŜǎ ǾŜƎŜǘŀǘƛǾŜ ŎƻǾŜǊ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ŀŎŎŜǎǎƛōƭŜ άDǊŀŘŜ мέ 

vegetation (sites in which IPs comprise of 0-10% of vegetation cover) in P Fogo NP; 

Morroços NP; and Cova/Paúl/R da Torre. 

¶ Target for rate of change of native versus IP cover established for all vegetation 

grades (from 0 -100% ground cover with IPs) in Fogo NP; Monte Verde NP; Morroços 

NP; and Cova/Paúl/R da Torre  based on the results of: vegetation grade mapping: IP 

control trials; and community outreach work. 
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STRUCTURE OF THE PLAN - ά5hbΩ¢ w9!5 L¢ ![[ !¢ hb/9έ 

The plan is modular and divided into the following sections: 

1. Overview and Introduction - an overview of the plan and the principles that are the 

foundation of this plan. 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 integrated IP management. 

2. IP management plans for: a) Fogo; b) Santo Antão; c) São 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 for ease of 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 with an άŜŎƻǎȅǎǘŜƳ ŀǇǇǊƻŀŎƘέ - άA resource planning 

and management approach that recognizes the connections between land, air, water and all 

living things, including people, their activities and institutionsέ1 seeks to balance the 

conservation of biodiversity, the sustainable use of its components, and equitable sharing of 

benefits derived from genetic resources. The ecosystem approach provides a conceptual 

framework that encompasses the fundamental principles behind this plan:  

¶ IP management is only a means towards achieving our overall objectives and must 

be seen as part of a larger process. 

¶ Ecosystem objectives are a matter of societal choice so it is essential that we work in 

close consultation with all relevant stakeholders. As people are the cause and 

solution to IAS problems, effective communication with all stakeholders is essential. 

¶ Resources are always limited so a framework for prioritising actions is needed. 

Stakeholder involvement is essential in such a prioritisation process. This process is 

ƛƴŦƻǊƳŜŘ ōȅ ǘƘŜ άL!{ ƳŀƴŀƎŜƳŜƴǘ ƘƛŜǊŀǊŎƘȅέ ǘƘŀǘ ƻǇŜǊŀǘƛƻƴŀƭƛǎŜǎ ǘƘŜ ŦŀƳƛƭƛŀǊ 

ǎŀȅƛƴƎ άǇǊŜǾŜƴǘƛƻƴ ƛǎ ōŜǘǘŜǊ ǘƘŀƴ ŎǳǊŜέΦ 

¶ ! Ǉƭŀƴ ƴŜŜŘǎ ǘƻ ōŜ ŀ άƭƛǾƛƴƎ ŘƻŎǳƳŜƴǘέ - ǇŀǊǘ ƻŦ ǘƘŜ ŘȅƴŀƳƛŎ ǇǊƻŎŜǎǎ ƻŦ άŀŘŀǇǘƛǾŜ 

ƳŀƴŀƎŜƳŜƴǘέ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǿŜ Ŏŀn improve practice by learning from our actions 

and the changing external environment. 

                                                           

1
 www.mnr.gov.on.ca/en/Business/FW/2ColumnSubPage/STEL02_168425.html 

 

2 Adapted from the Objectives stated in the 2007 Management Plan for the Parque Natural do Fogo 
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¶ We never start with perfect knowledge, sufficient funding or unanimous support for 

ƻǳǊ ŀŎǘƛƻƴǎ ōǳǘ άǿŜ ƘŀǾŜ ǘƻ ǎǘŀǊǘ ǎƻƳŜǿƘŜǊŜέΦ !ƭƭ ŀŎǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŘƻƛƴƎ ƴƻǘƘƛƴƎ 

carry 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 the short, medium and long term and at a variety of spatial 

scales. 

The ecosystem approach can be translated into the complementary and interlinked 

principles to IP management as outlined below: 

Do not lose sight of your ultimate goals 

IP management is a means and not an end  

IP management is a tool and must be considered as a part of 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 question). Never lose site of the overall 

ecosystem goal ς the reason why you are undertaking IP management in the first place. 

The objectives of the terrestrial PAs in Fogo, Santo Antão and Sao Vicente are (broadly 

speaking) to conserve and enhance natural, architectural, human and landscape heritage 

values, with a view to preserving biodiversity, geodiversity 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 conservation2.  

                                                           

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

ά¢ƻ ŎƻƴǎŜǊǾŜ ŀƴŘ ŜƴƘŀƴŎŜ ƴŀǘǳǊŀƭΣ ŀǊŎƘƛǘŜŎǘǳǊŀƭΣ ŜǘƘƴƻƎǊŀǇƘƛŎ ŀƴŘ ƭŀƴŘǎŎŀǇŜ ǾŀƭǳŜǎΣ ǘƘǊƻǳƎƘ ǎƻǳƴŘ 

planning, according to the potential of each area, with a view to preserving biodiversity, geodiversity 

and sustainable use of resources; control soil erosion to protect resources and the geological 

landscape of the Pico de Fogo and its adventitious cones; supporting traditional human activities, 

boosting its economic development and the welfare of populations living in harmony with nature 

ŎƻƴǎŜǊǾŀǘƛƻƴΦέ 
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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 another IP species 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 IPs may be removed from the edge of a steep slope resulting in an increase 

in soil erosion: a case of IP management inadvertently impoverishing an ecosystem.  

It is, therefore, essential that we take action only when careful consideration indicates that 

leaving the IP unchecked will result in more long term damage than controlling it with 

available methods.  

 

 

 

 

 

 

 

 

Figure 1. Conservation of native biodiversity ς one of the ultimate objectives for undertaking 

invasive plant management control function must be replaced by an alternative means. 
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Figure 2. Furcraea foetida shown in this picture has been planted to combat soil erosion. If it 

is to be controlled this erosion control function must be replaced by an alternative means. 
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Do not 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 above 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 species 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 changes that result from management action so that we can 

modify management as needed (see section on adaptive management). 

 

 

Manage for multiple objectives 

PAs in Cape Verde are managed for multiple objectives. These include settlement, 

agricultural production, forest product production and watershed management. Not all 

objectives are necessarily compatible with restoration. For example, systems managed for 

forestry in Cape Verde are highly altered habitats that are in many cases very invaded and 

contain only small populations of native species. In such cases, restoration to native-

dominated habitats is likely to be expensive, and may not be acceptable to local 

communities and other stakeholders. However, there are other areas which should be 

considered as priority for restoration as they contain 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 

and restoratƛƻƴ όάƛƴǾŀǎƛƻƴ ƛƴ ǊŜǾŜǊǎŜέύ ƛǎ ǳǎǳŀƭƭȅ όǘƘƻǳƎƘ ƴƻǘ ŀƭǿŀȅǎύ ŀ ǎƛƳƛƭŀǊƭȅ ǎƭƻǿ 

Figure 3. This ecosystem is invaded by Lantana camara and Furcraea foetida among other 

species so any invasive plant management undertaken must focus on multiple species 
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process. However, projects typically work in timescales of 2-5 years. But managers need not 

despair as actions taken in the short term can be very significant e.g. containing the spread 

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 are usually 

(always?) limited and incremental restoration is often ecologically optimal (as outlined 

below) can be a fortuitous coincidence. 

Stakeholder involvement is critical 

Work in close consultation with all relevant stakeholders 

PAs in Cape Verde are a mosaic of landuse types that include settlement, agriculture and 

ŦƻǊŜǎǘǊȅΦ /ƻƳƳǳƴƛǘȅ ƛƴǾƻƭǾŜƳŜƴǘΣ ǘƘŜǊŜŦƻǊŜΣ ƛǎ ŜǎǎŜƴǘƛŀƭ ƛŦ ǘƘŜ t!Ωǎ ǳƭǘƛƳŀǘŜ Ǝƻŀƭǎ ŀǊŜ ǘƻ ōŜ 

achieved. The Cape Verdean PA system is in its early days so in most cases community 

involvement is at the buy-in stage. At the very minimum it is essential that any management 

undertaken is ethically acceptable to stakeholders in the area. In the medium to long term IP 

management within a restoration programme must move beyond community buy-in to 

community ownership and active involvement if it is to be sustainable. In addition, 

stakeholders may be able to teach us about invasions in their areas, and may already have 

species they think are a problem. Managing these 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 is perceived to serve a valuable function e.g. Furcraea foetida to combat erosion 

and Acacia mearnsii (molísima) as a source of fodder. Such conflicts of interest need to be 

managed to ensure that a balance is struck between multiple objectives e.g. F. foetida 

removed from the edges of roads and paths can be replaced with a less invasive species that 

can combat erosion and designated zones for A. mearnsii control (e.g. along the edge of 

infestations) and sustainable use (e.g. in heavily infested areas with few or any native plants) 

can be delimited. It is important to communicate that control of an IP does not have to 

mean elimination of the resource.  

Look for win-wins 

IP management can be very costly (Annex 6) so it is valuable to seek situations in which 

control costs can be recuperaǘŜŘ ǘƻ ǎƻƳŜ ŜȄǘŜƴǘ όάǿƛƴ-ǿƛƴǎέύΦ CƻǊ ŜȄŀƳǇƭŜ ƘŀǊǾŜǎǘƛƴƎ ǘƘŜ 

flowering stems of Furcraea foetida before it produces bulblets ensures that it will not 

reproduce (Annex 1). These stems are valued as poles so it ought 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 of a set-aside campaign 

might be a cost-effective method of native species conservation 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 clear 

benefits.  

Criteria to consider when prioritising your management options include the following: 
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¶ Technical feasibility  

o Can it be done and if so how? 

o What skills are available? 

¶ Information 

o What information exists globally or locally & how accessible is this 

information? 

¶ Support 

o What levels of agreement exist to support for the proposed work? 

o What degree of participation has there been ς from communities, from 

government, from other stakeholders? 

o Is there a benefit to the community? 

¶ Resources 

o What is the cost? 

o How long will the work take? 

o What is the cost-benefit? 

¶ Net environmental impact 

o What are the potential environmental impacts of the proposed action? 

o How can these be mitigated? 

¶ Implementation 

o Who does what?  

Á At the strategic level 

Á At the operational level 

o Where is the best place to start? 

o How often is management necessary? 

¶ Timeliness: Can actions be undertaken as soon as possible using existing resources 

or are additional actions and resources required? 

Look for quick wins  

vǳƛŎƪ ǿƛƴǎ ƻǊ άƭƻǿ ƘŀƴƎƛƴƎ ŦǊǳƛǘǎέ ǊŜŦŜǊ ǘƻ ŀŎǘƛƻƴǎ ǘƘŀǘ Ŏŀƴ ȅƛŜƭŘ ŎƻƴǎƛŘŜǊŀōƭŜ ōŜƴŜŦƛǘ ŦƻǊ 

relatively little effort. For example isolated very humid locations in Ribeira de Paul in Santo 

Antão are the only known locations for the Critically Endangered (sensu IUCN) endemic 

sedge Carex antoniensis (Leyens & Lobin, 1996). In some of these locations this unique 

species is threatened by the encroachment of Cyperus papyrus (papyrus sedge or paper 

reed). Regular careful hand weeding of papyrus for would be a very cost-effective 

contribution to saving C. antoniensis as part of a species recovery programme. IP 

management could be accompanied by awareness raising activities that would publicise the 

unique biodiversity of Ribeira de Paúl and the practical action being undertaken to conserve 

it.  

Similar actions could be taken for another Critically Endangered endemic sedge Carex 

paniculata ssp. Hanseni, known only from the valleys of Cova/Paúl/Ribeira da Torre where it 

is also threatened by papyrus sedge. This species should also be considered for special 

attention like C. antoniensis. 

Be realistic about what you can achieve 

IP management is hard work and invariably takes time (The system took a long time to 

degrade. It is also likely to take a long time to restore). The temptation is to rush in and 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 that reconciles possible 

conflicts of interest while maximising the contribution from diverse sectors of society. 

Recognise the IAS management hierarchy within an integrated approach to IP 

management 

Prevention is better than cure 

Management measures may be applied at various points in the process of invasion, starting 

from prevention, to early detection and rapid response, to eradication, containment and 

long-term control (see Annex 2 for details of the main approaches to invasive plant 

management). The further along in the process of invasion that the measure is applied, the 

more costly and less effective it is likely to be. In other words, although prevention measures 

may be costly, an analysis of the long-term costs and benefits (environmental, 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 control. Any 

examination of benefits and costs should be done on a short, medium and long-term basis.   

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

Prevention is better than 

 Early detection & rapid response which is better than 

  Eradication which is better than 

   Long-term control and containment which is better than 

    Impact mitigation  

Prevention is therefore the most cost-effective and environmentally desirable option, and 

should be given priority in any IAS management strategy. This does not, however, mean that 

an IP strategy should focus solely on prevention. Even for a single species, these 

management approaches are not mutually exclusive and it is likely that any integrated 

management approach chosen for an established biological invasion will involve some if not 

all of those measures listed above in different areas (see Figure 4 for an illustration of a 

hypothetical situation in which this is the case).  
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Figure 4. Schematic representation of management responses to a plant species invasion.  

In the scenario depicted above 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 recommends the following: Prevention in areas that 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 species; Early detection and rapid response 

through a system of surveillance and the implementation of Eradication or control measures 

for any new relatively small infestations; Control applied to larger infestations where 

eradication is currently not feasible but significant numbers of native plants 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 the target species is likely to be poor); 

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

species, or control of flower and fruit production to limit spreading ; Impact mitigation 

(reducing the impacts of an IP on species or places that have high biodiversity, cultural or 

economic valueύΣ ƛƴ ǘƘƛǎ ŎŀǎŜ ōȅ ǇƭŀƴǘƛƴƎ ǊŜŦǳƎŜǎ ƻǊ άǎŀŦŜ ƘŀǾŜƴǎέ ŦƻǊ ǘƘŜ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎ ǘƘŀǘ 

are threatened by the target species; and No active management όάŘƻƛƴƎ ƴƻǘƘƛƴƎ ŦƻǊ ƴƻǿέύ 

is being applied ς 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 noted below (manage adaptively) 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 been successfully 
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developed elsewhere which could make the management of the entire target population 

feasible once the necessary approval process has been undertaken). 

Some areas cannot be easily restored so may need to be deprioritised  

It is likely that it will be very 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 

ǎƻ ƛǘ ǿƻǳƭŘ ŀǇǇŜŀǊ ǘƻ ōŜ ŀ ōŜǘǘŜǊ ǳǎŜ ƻŦ ƭƛƳƛǘŜŘ ǊŜǎƻǳǊŎŜǎ ǘƻ ŦƻŎǳǎ ƻƴ ƳƻǊŜ άǊŜǎǘƻǊŀōƭŜ όƭŜǎǎ 

ǘǊŀƴǎŦƻǊƳŜŘύ ŎƻƳƳǳƴƛǘƛŜǎέ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳ ǿƘƛƭŜ ŘŜǾŜƭƻǇƛƴƎ ƳŀƴŀƎŜƳŜƴǘ ǘŜŎƘƴƛǉǳŜǎ 

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. In contrast 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 observed phenomenon in biological invasions is 

ǘƘŜ άƭŀƎ-ŜŦŦŜŎǘέ - when a species begins to invade (cause problems) many years after being 

introduced during which time it has naturalised (reproduces in the wild but spreads only 

slowly and has little obvious impact). 

Awareness of varying temporal scales and lag-effects alerts us to the fact that some species 

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

Ǉƭŀƴ ǎǳŎƘ ǎǇŜŎƛŜǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǎǇŜŎƛŜǎ ƻŦ ǇƻǎǎƛōƭŜ ŎƻƴŎŜǊƴέ ς these are species that 

are known to be invasive elsewhere but are currently not considered to be problematic in 

Cape Verde. Examples include Parkinsonia aculeata in Fogo (appears to be spreading on the 

edge of the park, Grevillea robusta in Fogo and Santo Antão, known to be invasive elsewhere 

and commonly planted as an agroforestry tree ς naturalised but not yet invasive in the three 

islands) and Arundo donax (invasive elsewhere and widely planted and regenerates naturally 

in the Cova/Ribeira de Paúl/Ribeira da Torre National Park - Santo Antão).  

It has also been found many times in other islands that a large number of ornamental plants 

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 necessary. On 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 country level action in the 

shape of a national invasive species strategy and action plan (CBD Decision VI/23, 19993). An 

outline for the structure of such a strategy is presented in Annex 9. 

                                                           

3 Decision VI/23. The decision on Alien Species that Threaten Ecosystems, Habitats or Species calls for the 

involvement of Indigenous Peoples and local communities in national invasive alien strategies and actions plans. 

Also a call was made for research and assessments on the socio-economic implications for Indigenous Peoples 

and local communities of invasive alien species, as well, on the use of traditional knowledge in the development 

and implementation 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 socio-economic and cultural considerations. 
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Manage adaptively 

This plan is part of an adaptive management strategy (Tu and Meyers-Rice 2001).  Adaptive 

ƳŀƴŀƎŜƳŜƴǘ ƛǎ ŀ ŦƻǊƳ ƻŦ άƭŜŀǊƴƛƴƎ ōȅ ŘƻƛƴƎέ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǿŜ Ŏŀƴ ƛƳǇǊƻǾŜ ǇǊŀŎǘƛŎŜ ōȅ 

learning from our actions and the changing external environment. 

Adopt and adaptive management approach 

Adaptive management in the context of IP management involves an iterative cycle of: 

¶ Planning ς Gauging the extent to which particular species are jeopardising our 

overall ecosystem management objectives and identifying and prioritising 

approaches to controlling these species or otherwise diminishing their impacts. 

¶ Action ς Implementing the plan and monitoring regularly to assess the efficiency our 

interventions (how well they control the target species, any unintended negative 

side-effects of the intervention, the cost and other resources used, etc.) and the 

effectiveness of our interventions (the contribution of our interventions to the 

overall management objectives).  

¶ Reflection (or reviewing) and learning - Evaluate the effectiveness of our methods in 

the light of our objectives and the external environment (new techniques, funding 

support, stakeholder support, etc.).  

This learning is fed into another iterative adaptive 

management cycle - re-planning to adapt and improve our 

control approaches priorities and plans, action, reflection 

and learning, as well as to incorporate emerging priorities. 

This form of continuous learning by doing is known as the 

Action Learning Cycle.  

It is important that adaptive management / action 

learning is adopted flexibly 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 

ŦƻǊ ƳŀƴŀƎŜƳŜƴǘ ŜǾŜƴ ƛŦ ȅƻǳ ŀǊŜ ƛƴ ƴƻǘ ƛƴ ǘƘŜ ŦƻǊƳŀƭ άǊŜŦƭŜŎǘƛƻƴΣ ƭŜŀǊƴƛƴƎ ŀƴŘ ǇƭŀƴƴƛƴƎέ 

phases. i.e. the implemeƴǘŀǘƛƻƴ ǘŜŀƳ Ƴǳǎǘ ōŜ ǊŜŎŜǇǘƛǾŜ ǘƻ άƳƛƴƛ ŀŎǘƛƻƴ ƭŜŀǊƴƛƴƎ ŎȅŎƭŜǎέ 

within the larger formalised cycle.  

The adaptive management approach relates to the formulation of restoration indicators. As 

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

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

target terrestrial PA sites for the project will be determined through field studies carried out 

in ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŜŎƻƭƻƎƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ. Some initial values are given 

in this document.  

These provisional indicators for the end of project target (pp14-15) will be regularly revised 

and refined in the light of action and reflection as part of the action learning cycle. 

The actions proposed in this plan will provide the information necessary to formulate more 

precise restoration indicators than is possible with the information as it currently stands.  

Figure 5. The Action Learning Cycle 
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The available information on percentage of park area covered by key IP species provides us 

with a basis for the zonation of the PAs to prioritise management actions based upon: a) the 

extent of forest degradation (lowest degradation levels being the highest priority); b) 

accessibility (easy, medium, difficult and inaccessible); and c) landuse type (forestry, 

farming, ecosystem conservation). Vegetation grades are listed below: 

¶ Grade 1 ς almost entirely intact native vegetation (0-10% IP cover) 

¶ Grade 2 (10% to 50% IP cover) 

¶ Grade 3 (50-90% IP cover) 

¶ Grade 4 (<10 % IP cover). 

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

 

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

In the area represented by the above map it is assumed that all landuse is for ecosystem 

conservation so there are no landuse conflicts (all land is in theory available for restoration).   

The mapped areas translate into the following information: 

¶ The vegetated area = 15% of the total area 

¶ Accessible sites = 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 vegetation or 11% of total vegetative 

cover 

¶ Grade 4 = 1% of the area, 0% of accessible vegetation or 6% of total vegetative cover 
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Invasive plant cover = approximately 25.6% of the vegetated area or 4.6% of total area 

(calculated by approximating invasive plant cover 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 information provides essential information for restoration indicators.  

Indicator 1. Native/endemic species vŜƎŜǘŀǘƛǾŜ ŎƻǾŜǊ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ŀŎŎŜǎǎƛōƭŜ άDǊŀŘŜ мέ 

vegetation (sites in which IPs comprise of 0-10% of vegetation cover) in P Fogo NP; Morroços 

NP; and Cova/Paúl/R da Torre: Under the above scenario we will aim to maintain 

native/endemic species vegetative cover 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 0 -100% ground cover with IPs) in Fogo NP; Monte Verde NP; Morroços NP; 

and Cova/Paúl/R da Torre  based on the results of: vegetation grade mapping: IP control 

trials; and community outreach work. Indicator 2 cannot yet be precisely defined using the 

information from this scenario. However, we can establish rate of spread in unmanaged sites 

using recommended monitoring approaches - see sections on monitoring, evaluation and 

review & associated annexes. This will be used together with data from the IP control trials 

and the results of community outreach work to give a target rate of change which will be: 

Rate of change without management minus the rate of restoration through management. 

Initiate research projects to ask ecosystem-level questions 

We never have perfect knowledge about the ecosystem we are managing. This is one reason 

why it is essential to have a well-designed monitoring system in place and to act upon 

analysed monitoring data as part of the process of adaptive management. In addition we 

may need to initiate trials to test out management approaches about which we lack 

information. This work can be supplemented by research 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 et al. 2000) 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 Preez 1999). We cannot simply take the work in South Africa and 

extrapolate to Cape Verde but we can adapt the South African research methods to 

investigate catchment level effects of invasions on water availability in Cape Verde as a basis 

for a cost-benefit 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 terms of effects against 

the target IP(s), impacts to non-targeted plants and animals, risks to human health and 

safety, and costs in the short, medium and long term.  It is important to consider the balance 

between the short, medium and long term costs and the benefit of any actions. Risks cannot 

be eliminated but there are approaches which help to minimise risk. For example herbicides 



28 
 

ƘŀǾŜ ōŜŎƻƳŜ ŀƴ ŜǎǎŜƴǘƛŀƭ ǘƻƻƭ ƛƴ ǘƘŜ Lt ƳŀƴŀƎŜǊΩǎ ǘƻƻƭƪƛǘ ŀƴŘ ǘƘŜȅ ŀǊŜ ǳǎŜŘ ƛƴ t!ǎ 

throughout the world (Clout and Williams 2009). However, every effort must be made to 

ensure 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 (see Annex 5 for guidelines for the 

safe use of herbicides).  

Similar considerations apply to any proposed biological control releases. Biological control 

offers the promise of a low cost and sustainable method of IP management. However, there 

are risks that the released agents may feed on non-target species. Protocols have been 

developed to minimise these risks e.g. through host-specificity testing and quarantine 

procedures for imported agents (see Annex 8 for the International Plant Protection 

Convention Code of Conduct for the Import and Release of Exotic biological control agents 

(ISPM - International Standards for Phytosanitary Measures no 3, 1996). RA does not always 

have to be a complex process. An organised 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 for proposed 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 undesirable effects. For example, as 

previously outlined removing an invasive plant in some situations might increase the risk of 

soil erosion. In such instances management techniques need to be adopted that minimise 

this risk. For example invasive plants on slopes can be cleared incrementally in strips and 

these strips planted with non-invasive 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 NATURAL DO FOGO ς INVASIVE PLANT MANAGEMENT PLAN 

SUMMARY  

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

seeks to enhance natural, architectural, human and landscape heritage values, with a view 

to preserving biodiversity, geodiversity and sustainable use of resources. This plan comprises 

of the following elements: 

Management principles that operationalise IP management within the ecosystem approach. 

Zonation of the park to prioritise management actions and establish verifiable restoration 

indicators: Building upon the mapping work undertaken to date, the park will be zoned 

ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ƴŀǘƛǾŜ ŎƻƳƳǳƴƛǘƛŜǎ ŀǊŜ ƛƴǾŀŘŜŘ ōȅ Ltǎ όάƴŀǘƛǾŜ Ƙŀōƛǘŀǘ 

ǉǳŀƭƛǘȅέύΥ  

¶ Grade 1 ς almost entirely intact native vegetation (0-10% IP cover) 

¶ Grade 2 (10% to 50% IP cover) 

¶ Grade 3 (50-90% IP cover) 

¶ Grade 4 (<10 % IP cover). 

Other parameters used to zone the park will be landuse - forestry, farming, ecosystem 

conservation; and accessibility ς easy, medium, difficult and inaccessible. 

The highest priority for cost-effective IP management (mainly prevention, early detection 

and rapid response) will be those areas of Grade 1 vegetation that are easy to access and 

have no landuse conflicts. 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 species for management: IP Species that threaten ecosystem 

management goals have been classified into the following categories:  

¶ Widespread high impact species ς species that threaten management goals across 

extensive areas of the park: - Lantana camara and Furcraea foetida 

¶ Localised high impact species ς species that threaten management goals across in 

smaller areas of the park relative to those above:  - Jacaranda mimosifolia, Acacia 

mearnsii (molísima) and Cuscuta spp. (Dodder) 

¶ Species of possible concern ς species which do not appear to threaten management 

goals at present but may do so in the future, e.g. Acacia holosericea and Grevillea 

robusta. 

Invasive plant control plans are outlined for each of these groups. Recommended actions 

range from no treatment to prevention, early detection and rapid response to intensive 

control in high priority areas to experimental control and restoration efforts in 

representative samples of different habitat types. No systematic IP control has been 

ǳƴŘŜǊǘŀƪŜƴ ƛƴ /ŀǇŜ ±ŜǊŘŜΩǎ t!ǎ ǘo date so initial experimental work will be 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 communications. Park staff and other stakeholders 

will require capacity building in order to effectively facilitate IP management. For this 

management to be sustainable it is essential that local communities and other stakeholders 

understand, support and participate in IP management. Capacity building, and 

communications and awareness raising activities are outlined in this plan. 

Monitoring evaluation and review Monitoring will include: periodic assessments of plant 

distribution and abundance, and habitat quality to document 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 documentation of herbicide application will 

help to minimise risks to non-targeted plants and animals, and human health and safety. 

Monitoring information will be used to modify and improve management priorities, 

methods and plans. 

Finally an implementation schedule for IP management actions, together with 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 recommended that the reader also 

looks at the overview and introduction which details the principles that are the foundation 

of this plan. The annexes can be consulted to provide additional details as required. 

Site description (derived from the UNDP GEF Project document) 

Chã das Caldeiras Natural Park or the Parque Natural do Fogo - PNF (Gazetted area: 8,469 

ha) circles the crater of the Pico do Fogo Volcano. Native flora includes 31 endemic species 

(84% of the island endemics), with five found almost exclusively in the Bordeira and in the 

crater area (Echium vulcanorum, Erysimum caboverdeanum, Tornabenea tenuissima, 

Verbascum cystolithicum and Diplotaxis hirta). Native fauna is represented by Falco 

tinnunculus, Apus alexandri, Pterodroma feae, Corvus ruficollis, Passer hispaniolensis, Sylvia 

atricapilla and Mabuya fogoensis fogoensis). 48% of these species are listed in the Cape 

Verde Red list. Chã das Calderiras is at high altitude and receives 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 springs and invasive plants. 

Objectives for the protected area 

The objective of the Parque Natural do Fogo, is to conserve and enhance natural, 

architectural, human and landscape heritage values, with a view to preserving biodiversity, 

geodiversity 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 conservation (PNF 

management plan, 2007). 

Invasive plants as a threat to protected area objectives 

Invasive plants pose a threat to native plant species in the Parque Natural do Fogo which 

they can out-compete, driving them to rarity and possibly eventual extinction. Other 



31 
 

ecosystem impacts of IPs in PNF could include habitat degradation for native vertebrates 

and invertebrates, increased susceptibility to wildfires and reduced water availability. If no 

action is taken it is certain that IPs will spread in PNF causing increased impacts, even though 

existing impacts are already very serious. The most widespread IP species are Lantana 

camara (freira) and Furcraea foetida (carrapat). Locally abundant IP species include Acacia 

mearnsii, Jacaranda mimosifolia and Cuscuta species (dodder). Detailed profiles for the 

above species can be found in Annex 1. 

This plan examines management options for these species within a prioritisation framework 

for different sites classified according to: degree plant invasion, accessibility and landuse. 

Indicators for the rate of change of native versus IP cover based 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 of IP management within the ecosystem approach 

The άŜŎƻǎȅǎǘŜƳ ŀǇǇǊƻŀŎƘέ - ά! ǊŜǎƻǳǊŎŜ ǇƭŀƴƴƛƴƎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ŀǇǇǊƻŀŎƘ ǘƘŀǘ 

recognizes the connections between land, air, water and all living things, including people, 

their activities and institutionsέ4 can be translated into the IP management principles that 

are the foundation of this plan. ¢ƘŜǎŜ άfundamental principles of IP management within the 

ecosystem approachέ ŀǊŜ ŜƭŀōƻǊŀǘŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ ǘƘŜ overview and introduction.  

ZONATION OF THE PARK TO PRIORITISE MANAGEMENT ACTIONS AND 

ESTABLISH VERIFIABLE RESTORATION INDICATORS  
IP management is costly, especially in highly invaded areas (Annex 6). It is not possible or 

practical to control all IP species in all areas of the park at once. It is, therefore, vital to 

prioritise to help ensure that IP management is cost-effective. The IAS management 

hierarchy reminds us that for cost-effective 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 for Lantana camara and Furcraea foetida. These maps outline 

areas heavily infested with either or both species. It is estimated that these areas cover 105 

ha or 1.24%of the park area.  Much of the park area is unvegetated so the figure for the 

percentage of vegetation infested by IPs will be much higher.  

Vegetation quality 

Building upon this work, it is recommended that the distribution of different categories of 

vegetation quality in the park is mapped to establish IP management priorities. Other things 

                                                           

4
 www.mnr.gov.on.ca/en/Business/FW/2ColumnSubPage/STEL02_168425.html 

 



32 
 

being equal the less degraded an area the higher the management priority (greatest 

conservation benefits for least cost). 

The following vegetation quality categories are proposed: 

¶ Grade 1 ς almost entirely intact native vegetation (0-10% IP cover) 

¶ Grade 2 (10% to 50% IP cover) 

¶ Grade 3 (50-90% IP cover) 

¶ Grade 4 (<10 % IP cover). 

 

 
 

 

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 big issue in PNF. 

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 and are, for IP 

management purposes (other than for biological control), impossible to access. It is 

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

categories: 

¶ Easy access ς access by IP teams in less than half an hour  - round trip of less than one 

hour (e.g. close to tracks and/or settlements); 

¶ Medium access ς 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); 

¶ Difficult access -  access by IP teams in one hour or more (e.g. accessible but only 

accessible after a long car journey or a long walk or in challenging terrain);  

Figure 7. Vegetation quality: Clockwise from: Grade 1, Grade 2, Grade 3 and Grade 4 
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¶ 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 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 portion of lands designated 

in this way as a way of managing for multiple objectives.  

The following principal landuse types will be mapped: 

¶ Forestry and forest products (including cutting for fodder); 

¶ Arable farming; 

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

The above categories of vegetation quality (4 types), ease of access (4 types) and principal 

landuse (3 types) theoretically results in 48 separate combinations. However, some 

combinations will never arise e.g. inaccessible arable farming systems and grade 1 

vegetation under forestry! The actual number of combinations is 34 (see Table 1). 

 
 

 

 

For a consideration of how the zonation information will be used to provide information to 
strengthen restoration indicators see the section on adaptive management.  

Figure 8. Landuse types (from left to right): Forestry and forest products; arable farming; and ecosystem 

conservation. 
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Table 1. Possible classifications combinations for IP management zonation based on the criteria of 

vegetation quality, 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 Ecosystem conservation 

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 forest 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 addition to the above areas, there are young lava flows that are currently unvegetated but 

have potential for restoration.  

Data acquisition 

In some cases the information is already largely available from the maps produced for L. 

camara and F. foetida distribution, e.g. heavily 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 time taken for the previous mapping work is that this will constitute eight 

ǿŜŜƪΩǎ ǿƻǊƪ for one individual over a six month period. 

Recommended actions 

Produce a zonation map for PNF as a basis for prioritising IP management actions. Review 

the map annually and modify 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 in which native plants have been introduced on young ash slopes as a means of 

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

ǎŜǊǾŜ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎŜƴǎŜ ƻŦ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ǇǊƛŘŜ ƛƴ ǘƘŜ ǳƴƛǉǳŜƴŜǎǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 

biodiversity heritage. Because the restoration work is being undertaken without the need for 

IP clearance it may well represent a cost-effective way of conserving biodiversity in a 

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

A possible win-win situation may be to create native hedges close to arable areas to serve as 

ǿƛƴŘōǊŜŀƪǎΣ ǘƻ ǎǘŀōƛƭƛǎŜ ǎƻƛƭ ŀƴŘ ǘƻ ŎƻƴǎŜǊǾŜ ǿŀǘŜǊΦ ¢ƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ǎǳŎƘ ŀ άset-asideέ 

scheme will be investigated as part of this plan. 

 

 

PRIORITISATION OF INVASIVE PLANT SPECIES FOR MANAGEMENT 

As outlined, Lantana camara and Furcraea foetida distributions in PNF have already been 

mapped (Figure 9)Φ ¢ƘŜ ƴŜȄǘ ǎǘŀƎŜ ŦƻǊ ōƻǘƘ ǘƘŜǎŜ άǿƛŘŜǎǇǊŜŀŘ ƘƛƎƘ ƛƳǇŀŎǘ ǎǇŜŎƛŜǎέ ǎǇŜŎƛŜǎ 

is management. There are other IPs that are locally abundant and likely to constitute threats 

to biodiversity and other ecosystem objectives ς άƭƻŎŀƭƛǎŜŘ ƘƛƎƘ ƛƳǇŀŎǘ ǎǇŜŎƛŜǎέΦ Lƴ ŀŘŘƛǘƛƻƴ 

there are species that are not yet considered to be problematic but may become so in the 

future ς άǎǇŜŎƛŜǎ ƻŦ ǇƻǎǎƛōƭŜ ŎƻƴŎŜǊƴέΦ  wŜŎƻƳƳŜƴŘŜŘ ƳŀƴŀƎŜƳŜƴǘ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ǎǇŜŎƛŜǎ 

in each of these three categories are outlined below. 

Figure 9. Restoration plantings on a lava flow undertaken as part of a UNDP Small Grants 

Programme project 
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Widespread high impact species  

Lantana camara 

Lantana camara is widely considered to be one ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǎŜǊƛƻǳǎ ƛƴǾŀǎƛǾŜ Ǉƭŀƴǘ 

species (see Annex 1 for a detailed species profile). It is very widespread in PNF where it 

competes with native species and introduced species of economic importance.  

Figure 10. Map of Lantana camara and Furcraea foetida distributions in PNF. 
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Management recommendations for L. camara in PNF are as follows: 

Prevention 

!ǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇŀǊƪΩǎ ŀǿŀǊŜƴŜǎǎ ǊŀƛǎƛƴƎ ǇǊƻƎǊŀƳƳŜ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǘŜŀƳ ǎƘƻǳƭŘ ǊŀƛǎŜ 

awareness of the importance of not planting L. camara, e.g. as an ornamental or as a hedge. 

Early detection and rapid response 

Initiate a programme of surveillance for L. camara in PNF with local stakeholders, as part of 

a park-wide surveillance programme for targeted IP species. Small individual plants seen 

along the edges of paths can be pulled up by 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 plants of L. 

camara (that cannot be 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: 

¶ Complete an invasive plant report form (as in the example in Annex 7)  

¶ Control the L. camara plant(s). Depending upon considerations such as the terrain, 

size of infestation and presence of desired species the plant(s) should be removed 

Figure 11. Lantana camara has taken over the understory of this planted forest area (inset: 

Lantana flower). 








































































































































































































































































































