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E  X  E  C  U  T  I  V  E    S  U  M  M  A  R  Y		


As a signatory to the Convention on Biological Diversity (CBD), Jamaica is committed to developing an ecologically-representative network of protected areas designed to conserve at least 10% of the nation’s total naturally-occurring flora and fauna on land and sea.  In compliance with this mandate, this National Ecological Gap Assessment Report was commissioned by Jamaica’s Protected Areas Committee to fulfill two basic objectives:    
1) Identify gaps in Jamaica’s current system of protected areas, meaning where the system falls short in adequately protecting a representative sample of all marine, terrestrial and freshwater biodiversity in the country; 
2) Based on the identified gaps, provide recommendations for completing a representative network of protected areas.

Jamaica’s current protected areas system covers approximately 18% of Jamaica lands as well as 15% of archipelagic waters.  Beginning with the Morant and Pedro Cayes Act of 1904, the system evolved through legislative acts in a largely ad hoc fashion and as a result now includes 19 different protected area categories under the jurisdiction of five government agencies although the Forestry Department and the National Environmental and Planning Agency are responsible for the majority of the areas.  Jamaica is currently addressing the need to reform the present protected areas system to allow for comparison with international standards and ensure that the country’s resources and biodiversity is supported by viable and well-functioning biological processes. Although the nature of the reform remains a topic of discussion among relevant agencies, this document provides guidance based on consultation with key stakeholders. 

The integrated ecological gap assessment provided in this report builds on the Jamaica Ecoregional Plan (JERP) which provides separate portfolios of conservation areas designed to adequately conserve marine, terrestrial and freshwater biodiversity as well as gap assessments for each one of these habitat realms.  Developing these portfolios first required identifying conservation targets consisting of those specific biological features that are representative of Jamaica’s biodiversity and the focus of long term conservation efforts.  To this end, marine, terrestrial and freshwater ecoregional planning efforts used expert consultations, past studies and existing maps to identify a combination of coarse-filter and fine-filter targets. Coarse filter targets include ecological communities and ecosystems and fine-filter targets encompass rare and endangered species and ecosystem assemblages. Target selection criteria included endemism, threat levels, ecological representativeness and vulnerability. The Marine plan identifies thirteen (13) conservation targets, the terrestrial plan eighteen (18) and the freshwater plan fourteen (14).  

Conservation target occurrences were then identified and screened for inclusion in conservation area portfolios.  Due to the lack of specific information regarding the status of target viability, the ecological integrity of targets was inferred through the proximity of threats. Threats are the human impacts that affect the viability of targets.  Threats-based screening was conducted in two complementary ways: general expert-based threat consultations and cost-surface models.  

Consulted experts from NGOs, government agencies and academia generated ranked lists of threats to terrestrial, freshwater and marine biodiversity.  These threat lists were used as criteria in the final selection and prioritization of conservation areas.  Expert-based threat consultations also showed that threat information remains insufficient for the finer-detailed site level threat assessments that will be required for the adaptive management of conservation areas.  

Cost surface models were more important than the general threats assessments for screening target occurrences. Cost surfaces are maps of the sum impact of human activities on an area.  The sum of impact is referred to as ‘cost’ due to the fact that in areas where impact of human activities is severe the cost of conservation will be higher than in areas with lower levels of impact.  

Separate cost surfaces were developed for freshwater, terrestrial and marine biodiversity.    The final cost values from the surfaces were incorporated into the Marxan and SPOT software program runs that were used to assist in modeling the conservation area networks.  These programs use cost information to assist in the design of conservation area portfolios that meet conservation goals at the lowest possible cost. 

Goals for each conservation target were established to ensure that the number, size or extent of each target conserved is sufficient to maintain long-term ecological functionality.  The CBD stipulates that a minimum of 10% of the current occurrences of biodiversity should be protected.  The final portfolios that were presented in the JERP provide conservation areas networks for marine, terrestrial and freshwater that effectively achieves the CBD 10% minimum threshold for the conservation of all biodiversity targets.  However, the marine and terrestrial portfolios also use higher percentage conservation goals for particular targets when needed based on unique considerations related to Jamaica’s island geography and application of the precautionary principle.  

The final conservation area portfolios were then used to identify protected area gaps for each habitat realm according to the three types of gaps prescribed by the CBD:  

· Representation gaps – species, ecosystems and habitats that do not occur in sufficient quantities within protected areas to ensure long-term viability; 

· Ecological gaps – insufficient amount of healthy biodiversity in protected areas to ensure ecological functionality of targets; 

· Management gaps – areas where management is ineffective in reducing the vulnerability of protected areas to further degradation.

Representation gaps were identified in the JERP portfolios by overlaying targets on protected areas and then calculating the overall percentage of each target falling within the protected areas.  Overall, the ecoregional plans identified three marine conservation targets, three terrestrial targets and eleven freshwater targets that are underrepresented in the existing protected areas system based on the CBD goal. 

Ecological gaps were 

Management gaps were assessed for the NEGAR based on three criteria:  management objectives; governance models and management effectiveness and performance.  To evaluate management objectives, the Ecological Working Group responsible for the NEGAR organized focus groups with representatives from governmental and non-governmental organizations to sort Jamaica’s 19 protected areas categories according to the internationally-accepted IUCN framework that classifies protected areas based on their management objectives.  A summary of the specific results of the focus groups in terms of compatibility of Jamaican and IUCN categories is provided in this report.  In general terms, the stakeholder focus groups showed that functional compatibility exists between the Jamaican and IUCN categories.  

Two governance models were identified that are being used in protected areas in Jamaica:  government management in which areas are managed by national or local government authorities and co-management in which protected area management is relinquished to a non-governmental organization.  The co-management models emerged due to findings of studies in the early 1990s that the Jamaican government lacked the capacity to manage all of the country’s protected areas.  Due to the fact that no assessment has been conducted to date to determine the effectiveness of co-management agreements, an assessment of the strengths and weakness of the current protected areas governance models remains an important gap identified by the NEGAR.

The NEGAR evaluated management effectiveness and performance at the site and system levels.  An analysis based on ?? showed that major gaps in site level management include threats mitigation, wildlife management and site restoration.  These gaps are rooted in significant deficiencies in operational systems and resource availability for protected areas management in Jamaica. A number of significant gaps were also identified at the system-level, which encompasses national- and protected areas-specific policies.  

Recommendations are provided to address the biological and management gaps.  Biological gap recommendations are based on an integrated conservation area portfolio that was developed by conducting an overlay analysis of the three separate JERP conservation areas portfolios for marine, freshwater and terrestrial systems to determine spatial overlaps as well as areas of importance relevant to specific systems.  The integrated conservation areas portfolio reveals a network of complementary protected areas that will address the critical representation and ecological gaps of the current protected areas system.  

Management gap recommendations include proposals for taking action to address policy (system) and site level gaps.  The integrated conservation area portfolio classifies proposed conservation areas into three categories:  1) triple-convergence areas, in which there is a presence of marine, terrestrial and freshwater targets; 2) dual-convergence areas in which there is a presence of targets from two realms; and 3) standalone areas which only satisfy targets from one realm.  The areas that capture targets in more than one realm show potential opportunities for maximization of conservation investments.  The integrated portfolio map also demonstrates the complementarities of the proposed conservation areas with existing protected areas. 

Specific strategies are proposed to address the gaps in Jamaica’s protected areas system focusing on three areas:  establishing and managing the new conservation areas portfolio; policy revisions; and fortification of protected areas conservation capacity.  Finally, key areas of research are provided to fill critical information gaps identified in the NEGAR development process.
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I  N  T  R  O  D  U  C  T  I  O  N	

As a signatory to the Convention on Biological Diversity (CBD), Jamaica is required to develop and implement a protected areas system plan aimed at conserving at least 10% of the nation’s total naturally-occurring flora and fauna.  In the process of generating the comprehensive protected areas system, a national ecological gap assessment was first conducted to evaluate the extent to which the current protected areas system of Jamaica is effective in conserving a representative and functional portion of the country’s biodiversity.  The primary objectives of the ecological gap assessment are:
1) Identify specific areas representing critical marine, terrestrial and freshwater biological diversity that are not under any form of protection under Jamaica’s current system of protected areas.
2) Provide recommendations relevant to an appropriate protected areas system design that addresses these priority conservation area gaps.

To meet these objectives, conservation area gaps were determined in the course of developing ecoregional plans for Jamaica by cross-referencing marine, terrestrial and freshwater areas of high conservation value against existing protected areas to identify specific areas that fall outside of the nation’s current protected areas system.  These marine, terrestrial and freshwater conservation gaps were then analyzed in conjunction with one another to achieve a holistic view of the gaps and how to address them through a mutually-reinforcing network of protected areas.  The National Ecological Gap Assessment Report therefore provides the results of a comprehensive gap analysis as well as recommendations for how the country’s protected areas system can be enhanced to meet Jamaica’s commitment to the CBD in addition to meeting its own needs for long-term sustainability. 

Information Sources 

The primary source of information for the NEGAR was the Jamaica’s Ecoregional Plan (JERP).  Ecoregional Planning is a means of systematic planning for the conservation of biodiversity based on eco-regions, Ecoregional Conservation Planning—Selecting and designing networks of conservation sites that will conserve the diversity of species, communities, and ecological systems in each Ecoregion (Groves et. al 2000). Ecoregional planning is a science-based and data-driven activity aimed at illuminating shared goals and strategies for public and private organisations engaged in the conservation of biodiversity.  

The JERP results, provided in June 2006, outline the conservation areas and strategies necessary for the survival of Jamaica’s freshwater, marine and terrestrial biodiversity. This first iteration of the JERP is the culmination of a three year effort involving the collection, analysis and synthesis of available biological and socio-economic data relevant to biodiversity conservation on the island and its waters. The JERP was led by The Nature Conservancy Jamaica Programme and supported by a multidisciplinary group of local and international scientists, technicians and conservation practitioners.

The assessment of management gaps incorporated results from the January 2007 National Report on Management Effectiveness Assessment and Capacity Development Plan for Jamaica’s System of Protected Areas (Hayman 2007). This management effectiveness assessment was designed to identify the strengths and weaknesses of the current protected areas system of Jamaica with a view to producing a prioritized set of strategic actions to improve the management of the country’s protected areas.  

Other key sources of information for the NEGAR included xxxx (need an idea of the other major sources of information you used for the draft).  All of these studies are available for public review at XXXX.  



J A M A I C A’S   C U R R E N T   P R O T E C T E D  A R E A S   S Y S T E M	

The protected areas system of Jamaica dates back to 1904 with the establishment of the Morant and Pedro Cays Act for the conservation of Morant and Pedro Cays.  Since then, several pieces of legislation have been developed towards the management and conservation of biodiversity and other natural resources in Jamaica (Hayman 2006).  These legislative acts include the Forest Act (1996); Wildlife Protection Act (1945); Beach Control Act (1956); and the Watershed Protection Act (1963).  In addition, conservation agencies such as the Forestry Department were set up with natural resource management mandates.  

To oversee the protected areas, the Natural Resources Conservation Authority (NRCA) was created to oversee the protected areas.  Following the Cabinet’s approval of Jamaica’s Protected Areas Policy in 1997 which suggest six categories of protected areas and various goals for the PA system, the NRCA was succeeded by the National Environment and Planning Agency (NEPA).  Unlike its predecessor, NEPA is an amalgamated institution composed of the NRCA, the Town Planning Department and the Land Development and Utilization Commission.  Functioning under the independent Ministry of Land and the Environment, NEPA is now responsible for protecting and conserving Jamaica’s natural resources.  Under the four main administrative agencies, the protected areas system is managed through a combination of state efforts and co-management agreements with non-governmental organizations (NGOs) that began in the early 1990s.  

Different types of protected areas have been established and declared in an ad hoc fashion under these acts over the past century and as a result, Jamaica’s protected areas system currently includes 19 different categories under the jurisdiction of five government agencies that offer actual and potential legal mechanisms for biodiversity conservation although Forestry Department of the Ministry of Agriculture and the National Environmental and Planning Agency under the Ministry responsible for the environment are the two organizations responsible for the majority of the areas in the system (Table 1)(Yugorsky and Sutton 2004).  As such, the current protected areas of Jamaica were largely established independently of each other to capture unique biological attributes and not necessarily in conjunction with one another as a complementary network.

The system of protected areas itself encompasses nearly 2000 km2 of terrestrial areas constituting over 18% of Jamaica’s lands as well as approximately 1800 km2 of marine area or approximately 15% of the country’s archipelagic waters (Figure 1).  The system encompasses a variety of biologically important features such as ecosystems, communities, habitat types as well as plant and animal species.  However, despite the effectiveness of capturing many of Jamaica’s significant biological features, the extent to which the current system captures the critical processes necessary to maintain them over the long-term is uncertain.  In this regard, through its commitment to the CBD, Jamaica is currently addressing the need to reform the present protected areas system to allow comparison with international standards and to ensure that the country’s resources and biodiversity is supported by viable and well-functioning biological processes although the nature of the reform remains a topic of discussion amongst the relevant agencies.  This document will provide guidance based on widespread consultation with key stqkeholders regarding recommendations for reform.

Table 1.  Existing Protected  Area Categories in Jamaica (source: Yugorksy and Sutton 2004).
	CATEGORY
	RESPONSIBLE AGENCY
	LAW
	EXAMPLES

	National Park
	
	NEPA (NRCA): Ministry of Land and Environment 
	NRCA Act
	Blue and John Crow Mountains National Park

	Marine Park
	NEPA (NRCA): Ministry of Land and Environment
	NRCA Act
	Montego Bay Marine Park;
Ocho Rios Marine Park

	Protected Area
	NEPA (NRCA): Ministry of Land and Environment
	NRCA Act
	Portland Bight Protected Area, 
Coral Spring/Mountain Spring

	Environmental Protected Area
	NEPA (NRCA): Ministry of Land and Environment
	NRCA Act
	Negril Environmental Protected Area

	Game Sanctuary
	NEPA (NRCA): Ministry of Land and Environment
	Wild Life Protection Act
	Includes all crown lands (e.g. Forest Reserves)

	Game Reserve
	NEPA (NRCA): Ministry of Land and Environment
	Wild Life Protection Act
	Various, includes public and private areas declared under the Act e.g. West Harbour, Amity Hall, Canoe Valley etc.

	Tree Preservation Area
	NEPA (Town and Country Planning Authority, parish councils): Ministry of Land and Environment, Ministry of Local Government
	Town Planning Act
	San San/Blue Lagoon
Negril Royal Palm Reserve
Fern Gully
Bush Cay

	Conservation Area 
	NEPA (Town and Country Planning Authority, parish councils): Ministry of Land and Environment
	Town Planning Act
	Specified areas in gazetted Development Orders

	Protected Watershed
	NEPA (NRCA): Ministry of Land and Environment
	Watershed Protection Act
	Whole island

	Marine Protected Area
	NEPA (Beach Control Authority): Ministry of Land and Environment
	Beach Control Act
	Ocho Rios, Port Royal

	Ramsar site
	NEPA (NRCA): Ministry of Land and Environment
	
	Black River Lower Morass

	Foreshore
	NEPA (Beach Control Authority): Ministry of Land and Environment
	Local Improvements Act
	One mile from coast around island




	CATEGORY
	RESPONSIBLE AGENCY
	LAW
	EXAMPLES

	Forest Reserve
	Forestry Department: Ministry of Agriculture
	Forestry Act and Forest Rules
	Various

	Protected Area
	Forestry Department: Ministry of Agriculture
	Forestry Act and Forest Rules
	

	Fish Sanctuary
	Fisheries Division: Ministry of Agriculture
	Fishing Industry Act
	Bogue Islands, Montego Bay

	Morant and Pedro Cays
	Fisheries Division: Ministry of Agriculture
	Morant and Pedro Cays Act
	Morant and Pedro Cays

	Protected National Monument
	Jamaica National Heritage Trust: Ministry of Education and Culture
	Jamaica National Heritage Trust Act
	Some examples include:
Clarendon; Mason River, God’s Well
Portland: Nanny Town
St. Ann: Harmony Hill –caves and arawak carvings; Chesterfield caves; Dunn’s River Falls, Fern Gully
St. Catherine: Mountain River Cave; White Marl arawak midden
St. Elizabeth: Black River Spa, Bamboo Avenue, YS Falls
St. Thomas: Judgement Cliff
Trelawny: Windsor Caves; Glistening Waters


	Protected National Heritage
	Jamaica National Heritage Trust: Ministry of Education and Culture
	Jamaica National Heritage Trust Act
	Various, examples including natural and built heritage include Marshall’s Pen


	Public Parks and Gardens
	Superintendent of Gardens: Ministry of Agriculture
	
	Fern Gully, Bamboo Avenue





Figure 1.0 Map of the Current Protected Areas of Jamaica 
[image: legally declared pas in jamaica]





C  O  N  S  E  R  V  A  T  I  O  N    T  A  R  G  E  T  S		

Conservation targets are the specific biological features that serve as the focus of conservation planning and management efforts.  These targets are chosen as representative elements of an ecoregion or nation’s biological diversity that are important to conserve over the long-term.  Conservation targets can be defined as coarse-filter targets or fine filter targets.  Coarse-filter targets include representative examples of ecological communities and ecosystems.  Fine-filter targets encompass rare and endangered or wide-ranging species and ecosystem assemblages not adequately represented at the scale of course-filter targets (Groves 2003).  These different types of targets are an important starting point for conservation as they represent key elements of biological diversity that are critical to maintaining significant ecological functions on which both man and nature depend.  As such, conservation targets are the foundation upon which conservation actions are developed.

Table 2.0  Marine, Terrestrial and Freshwater Conservation Targets. 
	Marine Conservation Targets
	Terrestrial Conservation Targets
	Freshwater Conservation Targets

	Sandy shores
	Dry Forest (on alluvium, limestone and shale)
	Small high altitude streams

	Rocky shores
	Fairly Dry Forest (on alluvium, limestone and shale)
	Large and Medium-sized low altitude streams

	Mangroves
	Mesic Forest (on alluvium, limestone and shale)
	Small coastal springs and streams

	Estuarine areas
	Wet Forest on Alluvium(on alluvium, limestone, serpentine and shale)
	Freshwater wetlands

	Seagrass beds
	Very Wet Forest (on limestone and shale)
	Permanent and ephemeral ponds and lakes

	Corals and Coral reef
	Montane Cloud Forest
	Springs

	Soft bottom communities
	Montane Summit Savanna
	Freshwater caves

	Cays
	Non-mangrove Wetlands
	Small high altitude karstic streams

	Offshore banks
	Mangrove Wetlands
	Large low altitude streams

	Seabird nesting and roosting areas
	Inshore cays
	Karstic aquatic systems

	Overwintering shorebird areas
	Offshore cays
	Freshwater wetlands

	Turtle nesting beaches
	Endemic Cave Bats
	Medium-sized low altitude non-karstic streams

	Manatees
	Threatened Parrots
	Endemic fish

	
	Threatened Frogs
	Endemic turtle

	
	Threatened Reptiles
	

	
	Jamaican Hutia
	

	
	Giant Swallowtail Butterfly
	

	
	West Indian Whistling Duck
	




The marine, terrestrial and freshwater ecoregional plans for Jamaica all identified a combination of coarse- and fine-filter targets to adequately include critical biological diversity in developing the national protected areas system.  Fine-filter targets for which little or no data existed for credible analysis were address as nested targets within coarse-scale target surrogates.  More specifically, marine turtles as a species were nested under turtle nesting beaches in order to focus on protecting a particularly vulnerable stage of their lifecycle.  Similarly, conch are included in the soft bottom communities and seagrass beds targets to encompass the major habitats critical to their juvenile and adult life stages.  Similarly, endemic freshwater crabs and other aquatic species were subsumed under the appropriate stream targets while terrestrial flora are nested in the appropriate forest ecosystem targets. 

Table 2.0 provides a summary of Jamaica’s marine, terrestrial and freshwater conservation targets resulting from the respective ecoregional planning efforts.  These conservation targets were derived from a combination of ecological expert inputs, published literature, existing maps and other credible documentation.  They were chosen using specific criteria that include parameters such as endemism, level of threat impacting the target, ecological representativeness and vulnerability. 

Figure 2.0 Distribution of Marine conservation targets
[image: JERP_marine_targets_JUNE2006_ver5]

Figure 3.0  Distribution of Freshwater Targets 
[image: ]

Figure 4.0 Distribution of Terrestrial Targets 

(NEEDS TO BE COMPLETED)

The distribution of these marine, terrestrial and freshwater targets is influenced by a combination of topographical, geophysical and environmental processes that have shaped Jamaica’s biological diversity.  The eastern portion of the island is mountainous and dominated by older igneous and metamorphic rock and shale.  It is here where the highest point on the island occurs at the Middle Peak of the Blue Mountain Peak range which rises to 2,256 m above sea level.  In contrast, the central and western portions of the island are comprised of younger limestone surface forming low lying hills and plateaus.  These topographical features give rise to fast-slowing but short reach rivers originating from the highlands in the east, and longer rivers in the west that drain through better developed floodplains and wetlands.  The east is characterized as a high drainage density area that increases flood risks while the west is a low drainage density area.  

Significant complementarity exists among the targets from the three ecosystem assessments.  The concentration of species-level terrestrial targets occurs along the same clusters of coarse-scale terrestrial ecosystem and freshwater targets.  Of particular interest are the Blue Mountain and Black River watershed areas (need correct names of watersheds) where target overlap is dense, reflective of the co-dependence between terrestrial and freshwater ecosystems and species.  



The corresponding impacts of the physical and hydrogeological features of terrestrial and freshwater targets on the marine environment are reflected in the distribution of marine biodiversity between northern and southern Jamaica.  The presence of mangrove patches along the entire coast of the island suggests terrestrial and freshwater influences on the marine environment.  However, differences in the degree of freshwater impact can be found between north and south.  The southern coast of Jamaica is an alluvial floodplain lined with a number of rivers that flow into a gradually sloping wide marine shelf (up to 24 Km).  These conditions tend to promote the mixing of fresh and salt water resulting in increased turbidity, productivity and few patchy reef formations.  In contrast, the narrower marine shelf (1 Km)of the northern coast of the island that drops off steeply into a 7 Km trough, is almost continuously lined with fringing reefs reflecting less influence from freshwater as a potential result of less inundation by rivers and streams or increased water circulation induced by the drop-off.  

The implications of such dynamics is that developing a portfolio network of protected areas should adequately capture the effects of ecological differentiation resulting from various physical characteristics that influence the occurrence of biodiversity within Jamaica’s land- and seascape. 
Figure 5.0 Freshwater and Coarse-filter terrestrial targets. 
[image: fw_coarse_terr_target_map]

Figure 6.0 Freshwater and Fine-filter terrestrial targets
[image: fw and fine filter terr target map]	

Figure 7.0 Freshwater and marine targets
16

[image: fw and marine targets]

T  A  R  G  E  T    V  I  A  B  I  L  I  T  Y    A  N  D    T  H  R  E  A  T  S		


The term threats refers to the combination of stresses that directly or indirectly affect the viability of targets and the human activities that are the sources of the stresses (Groves et al. 2000).  Due to the scarcity of specific information regarding the status of key ecological attributes and target viability, the proximity of threats was used to infer the ecological integrity of targets and screen targets for conservation area portfolio development.  

The Jamaica Ecoregional Planning process assessed and incorporated threats into the target screening process in the development of the freshwater, terrestrial and marine portfolios. Although the portfolio teams approached threat incorporation in slightly different ways in general terms they used two different yet complementary methods: Expert-based threat consultations and cost-surface models.    

Expert-based threats consultations: Each portfolio team consulted experts from NGOs, government agencies and academia to generate ranked lists of threats to terrestrial, freshwater and marine biodiversity (see appendix ?? for expert lists).  (Table 3.0).  

Table 3.0:  Critical Threats To Freshwater, Marine and Terrestrial Biodiversity in Jamaica
	FRESHWATER
	TERRESTRIAL*
	MARINE

	Stress	
	Source of Stress
	Stress
	Source of Stress
	Stresses
	Source of Stress

	Nutrient Loading
	Small and large scale agriculture; malfunctioning sewage plants and sceptic pits
	Habitat Conversion
	Commercial Forestry Shifting Cultivation
Quarrying Mining; Residential Development
	Erosion; Habitat  fragmentation; Hydrologic/
hydrochemical alterations; Toxins/ contaminants
	Coastal development (construction and land conversion)

	Deforestation and removal of riparian vegetation
	Small and large scale agriculture
	Habitat degradation
	Charcoal, firewood harvesting; logging; yam sticks
	Above-ordinary frequency/scale of disease; Changes in community composition; Nutrient Loading; Sedimentation; Toxins/ contaminants
	Land run-off from agriculture, sewage and industrial discharge

	Competition of invasive species
	Species introduced by aquaculture industry, ornamental fish industry, fishers and aquariums
	Overharvesting of terrestrial biodiversity
	Hunting of gamebirds, other animals; harvesting of plants of horticultural interest 
	Above-ordinary competition/predation/ parasitism; Direct alteration of trophic & population structures; Alteration of reproduction and recruitment 
	Overfishing (commercial fishers)

	Overharvesting of freshwater biodiversity
	Fishing by artisanal fishers
	Competition of invasive species
	Introduction and facilitation of non-native species  
	Toxins/ contaminants
	Solid waste pollution (land and sea-based sources and drainage gullies)


The terrestrial ERP does not prioritize primary threats to terrestrial biodiversity.  These were the top four threats listed in the report.

Each group of experts developed extensive lists of major threats to their respective biodiversity realms.  In terms of ranking, the top sources of stress that experts identified for marine biodiversity included overfishing, coastal development, land run-off and solid waste pollution.   Freshwater experts identified small and large scale agricultural practices, aquaculture and the ornamental fish industry, malfunctioning sewage and septic systems and artisanal fishing and terrestrial experts emphasized that the main sources of stress to terrestrial biodiversity are concentrated around human settlements, mining areas and roads and include agriculture, forestry activities, mining, charcoal making, and hunting (Table 3.0).  

The freshwater and marine portfolio teams used the expert evaluations and rankings of threat levels in relationship to key conservation targets in specific areas of biological significance for marine and watershed management units for freshwater as one of the criteria taken into account in the final selection and prioritization of conservation areas within each portfolio.  The threat assessment process also showed that consensus exists regarding the most significant overall threats to freshwater, terrestrial and marine ecosystems at the ecoregional level.  However, information remains insufficient for the finer-detailed site level threat assessments that will be required for the adaptive management of conservation areas.   

Cost Surface Models: The second method used to incorporate threats involved the development of freshwater, marine and terrestrial cost surfaces.  The cost surface is a map of the sum impact of human activities on an area, commonly described as the human footprint.  Described in more technical terms, the cost surface is similar to a suitability index in that it involves the use of spatial data to quantify the distribution of the intensity of mapped threats on biodiversity to provide a surrogate means of assessing habitation condition and vulnerability of targets to environmental pressures (Dudley and Parish 2006; McPherson et al 2007). 

The cost surface used the most recent GIS-based data coverages from government agencies, NGOs and other sources that show the country-wide distribution of the activities that represent the primary sources of stress to Jamaican terrestrial, freshwater and marine biodiversity.  Each team developed a cost surface appropriate to terrestrial, freshwater, and marine realms to account for the different ways that human activities impact biodiversity in each of these realms (see Table 4.0). 

The teams used expert consultations and literature reviews to assign appropriate intensity values and influence distances to each activity class and subclass.  These intensity values reflect the relative level of threat that the activity represents for the respective realm.  The cost surface also takes into account threat associated with the proximity of activities to a target by assigning an influence distance to each activity.  The intensity values and influence distances are then used to weigh the overall contribution of each human activity to the cost surface.  When combining all of the different human activities in the surface, each cell on the map therefore receives a cumulative intensity value. As a result, as mentioned by Zenny (2006) the final cost surface is  “analogous to a human footprint of Jamaica’s natural resources, indicating areas in which humans tread lightly or more heavily; the more heavily-tread areas, the higher the cost to the conservation target’s condition/health, and the higher the cost of doing environmental conservation and management in that area.”  

As would be expected the cost surfaces show that densely-populated areas with a high level of activity and associated impact generally display the highest opportunity cost for conservation purposes (darker red) and the rural, more isolated and lightly populated areas have lower associated costs (lighter red) (Figures ?? to ??). 

The cost concept is based on the idea that in areas where the impact of human activities is severe, the cost of conservation will be higher than in areas with lower levels of impact.  In the ecoregional planning process the cost surface maps were incorporated into Marxan and SPOT 


	TABLE 4.0 Mapped Threats and Sources of Stress Included in the JERP Cost Surface 

	
Threat types (IUCN)

	Sub-Type
	Sources of Stress
	Impact realms

	Habitat loss/
Degradation
	Dams
	Hydroelectric dams
Irrigation dams
	Freshwater

	
	Extraction (water abstraction)
	Water abstraction
	Freshwater

	
	Infrastructure development 
(Transport land-air)
	Roads
	Terrestrial

	Habitat loss /
degradation 
and
Pollution

	Agriculture
(Shifting Agriculture; Small-holder Agriculture;
Agroindustry; Farming)
Water pollution
Land pollution 
	Banana and plantains
Sugar cane plantations, 
Small scale ag. and grasslands, 
Tree crops (coffee, citrus) 
And agroforestry 
	Terrestrial
Freshwater
Marine (using flow accumulation model)

	
	Extraction (Mining and Fisheries) 
Water pollution
Land pollution
	Limestone quarries
Bauxite mines
Sand mining 
Fishing Pressure Model
	Terrestrial
Freshwater
Marine (using flow accumulation model)

	
	Infrastructure development (Human settlement)
Land pollution
Water pollution
	Urban areas 

	Terrestrial
Marine
Freshwater

	
	Infrastructure development 
(Transport land-air)
Water pollution
	Major airports
	Terrestrial
Marine

	
	Infrastructure development
(Tourism/ recreation)
Water pollution
	Tourism/resort zones
	Terrestrial
Marine

	
	Infrastructure development (Industry)
Water pollution
	Industrial zones
	Marine

	
	Infrastructure development (Transport/Water)
Water pollution
	Commercial/Industrial Ports
	Marine

	
	Infrastructure development (Transport/Water)
Water pollution
	Cruise ship ports
	Marine

	
	Infrastructure development (Transport/Water)
Water pollution
	Marinas
	Marine

	
	Surrogate for numerous subtypes related to 
human settlement and pollution
	Population density of 
enumeration districts 
	Terrestrial
Marine

	Pollution

	Water pollution (Sewage)
	Sewage outfalls
	Freshwater
Marine

	
	Water pollution (Domestic)
	Sewage seepage from latrines
	Freshwater

	
	Water pollution (Sediment;
Agriculture; Domestic)
	Freshwater accumulation 
model outfalls
	Marine

	Invasive Alien Species
	Competitors
	Bamboo
Perna viridis 
	Freshwater
Marine



Source:  The IUCN Redlist of Threatened Species:  Database Search:  http://www.redlist.org/search/search-basic.html.  Accessed November, 2005.

program runs.  These programs use the cost values in the map to steer conservation site selection away from areas of high-cost or threat.  However, it is important to note that in the absence of targets in low cost areas Marxan will select targets in areas with higher threat levels in order to achieve the conservation goals of the portfolio.  That explains why some of the conservation sites still encompass some areas with relatively high levels of threat or with specific features like roads or agriculture that under normal circumstances would not be desirous for inclusion within conservation areas.

IFinally, we created a composite cost surface for all three realms by combining the values in the three separate cost surfaces. This composite surface can be used to locate areas of high combined overall threat within the process of prioritization of conservation areas from the integrated portfolio.  When applied to the proposed integrated portfolio, the combined cost surface shows that the portfolio is dominated by relatively low cost areas.  This provides an indication that the threat assessment and cost surface development processes proved to be successful in screening out the areas in Jamaica of highest overall human impact/cost.  Nevertheless, as would be expected of an island with limited territorial extent and high population densities, the integrated cost surface also shows that that many portfolio areas are still subject to significant human impacts. Careful planning will therefore be required in the delimitation and management of new conservation areas to avoid conflicts with stakeholders and areas that are highly degraded.    

  
Figure 8.0:  Integrated Marine, Terrestrial and Freshwater Cost Surface
[image: ]
Final ERS models for the terrestrial, freshwater, and marine realms representing the cumulative intensity values for all corresponding risk elements.  Colors range from dark red which indicates very high cost to dark blue which indicates low cost.
Figure 9 Composite Cost Surface
[image: integrated cost surface]
This map combines the scores from the terrestrial, freshwater and marine cost surfaces.  The color distribution ranges from light red, indicative to low cost areas, to dark red indicative of areas of heavy human impact.    
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C  O  N  S  E  R  V  A  T  I  O  N    G  O  A  L  S	

There are three major factors that are necessary to consider in designing a functional system of protected areas: 1) Representativeness of biological elements to ensure that all critical biological elements are included in the network; 2) Functionality of the biological elements to ensure that not only are they adequately represented but they must be of sufficient occurrence in the network in terms of number, size or extent to be viable; and, 3) Management capacity of the protected areas network to ensure effective conservation of the biological elements.  While the biological representation factor was already addressed in the selection of targets, functionality is addressed by establishing conservation goals for the targets.  Conservation goals are established primarily to determine how much of each target and where it is most critical to place under some form of protection in order to maintain key ecological functions.  They are articulated as a percentage of the total historical occurrence or current extent of the targets that will be set aside for conservation purposes. 

The Convention on Biological Diversity stipulates that at least 10% of the current occurrence of biodiversity should be protected to preserve ecological functionality.  In compliance with this mandate the freshwater ecoregional plans developed a network of protected areas designed to meet the 10% minimum threshold.  However, in consideration of the island geography of Jamaica that naturally limits the range of biodiversity distribution and where ecosystems are more vulnerable as well as sensitive to environmental change, the marine and terrestrial ecoregional planning processes applied the precautionary principle and set higher percentage conservation goals.  Due to the lack of information on the original extent of biological diversity in Jamaica combined with the long history of human impacts that make it impractical to apply historical information, conservation goals were defined in terms of the current spatial and areal occurrence of targets.  Table 4.0 is a summary of the conservation goals used to design the marine conservation areas portfolio.  
Table 4.0  Conservation Goals for Marine Targets.
	Marine Conservation Targets
	% Goals

	Sandy shores
	20%

	Rocky shores
	20%

	Mangroves
	50%

	Estuarine areas
	20%

	Seagrass beds
	30%

	Corals and Coral reef
	10 – 30%*

	Soft bottom communities
	20%

	Cays
	30%

	Offshore banks
	10%

	Seabird nesting and roosting areas
	50%

	Overwintering shorebird areas
	30%

	Turtle nesting beaches
	50%

	Manatees
	50%


* A 10% goal was assigned to Pedro Bank coral and coral reef target due to its very large size relative to the other stratified reef targets and the conservation feasibility of managing such an extensive area.
Conservation goals for coarse-filter ecosystem-based targets were determined as a factor of their remaining areal extent (Table 5.0) while goals for fine-filter species-based targets were established based on current known abundance (Table 6.0).  Due to the absence of information regarding the spatial occurrence of inshore and offshore cays, goals for these targets were not set.  Table 7.0 is a summary of conservation goals for freshwater targets derived from an adaptive system that assigns goals based on target abundances ranging from rare to very common occurrences. 

Table 5.0  Conservation Goals for Coarse-filter Terrestrial Ecosystems 
Based on Areal Factor.
	Terrestrial Ecosystem Targets
	Current Extent (ha)
	% Goals

	Dry Forest 
Fairly Dry Forest
Mesic Forest
Wet Forest on Alluvium
Very Wet Forest
Montane Cloud Forest
Montane Summit Savanna
Non-mangrove Wetlands
Mangrove Wetlands
	< 20,000
	90%

	
	20,000 – 75,000
	80%

	
	75,000 – 100,000
	60%

	
	>100,000
	40%

	Inshore cays
	NA
	NA

	Offshore cays
	NA
	NA



Table 6.0   Conservation Goals for Fine-filter Terrestrial Targets.
	Terrestrial Conservation Targets
	% Goals

	Endemic Cave Bats
	50%

	Threatened Parrots
	50%

	Threatened Frogs
	50 – 100% depending on species

	Threatened Reptiles
	50 – 100% depending on species

	Jamaican Hutia
	

	Giant Swallowtail Butterfly
	50%

	West Indian Whistling Duck
	50%













Table 7.0   Conservation Goals for Freshwater Targets. 
	Freshwater Conservation Targets
	Total
	% Goals*

	Streams
	0 – 100 Km
	50%

	Streams
	100 – 500 Km
	25%

	Streams
	500 – 1000 Km
	15%

	Streams
	> 1000 Km
	10%

	Lake/Ponds
	845 ha
	25%

	Eastern Wetlands
	221 ha
	50%

	Western Wetlands
	12,894 ha
	25%

	Eastern Springs
	109
	10%

	Western Springs
	417
	10%

	Eastern Caves
	9
	50%

	Western Caves
	214
	10%

	Fine-filter (species-based) Targets
	NA
	50%


*Goals determined using target abundance such that rare abundance = 50% goal, uncommon abundance = 25% goal, 
   common = 15% goal and very common = 10% goal. 

These conservation goals were established based on the assumption that a 100% conservation goal is not feasible and that a conservative 30 – 40% range is adequate to capture between 80 – 90% of critical species.  Conservation goals greater than 40% reflect concerns regarding specific ecosystems and species that are particularly vulnerable to impacts from existing threats.   Although the numerical value of the goals are based on current target extent, historical distribution and abundance was also taken into consideration as those that are known to have been significantly reduced are provided with higher value goals.

Conservation goals for marine, terrestrial and freshwater targets were then used as important parameters for developing the conservation area portfolios designed to conserve functional ecosystems able to support viable species populations over the long-term.  






I  D  E  N  T  I  F  I  C  A  T  I  O  N    O  F    G  A  P  S	

In compliance with the Convention on Biological Diversity, protected area gaps were analyzed according to the three prescribed types:
1) Representation Gaps – How much of critical biodiversity is protected?  Representation gaps are species, ecosystems or habitats that are not included at all within the protected area system, or they do not occur in sufficient quantities within protected areas to ensure long-term viability. 
2) Ecological Gaps – Is that which is protected ecologically healthy?  Ecological gaps refer to biodiversity representation within protected areas that are of insufficient quality to ensure their ecological functionality and, therefore, their long-term survival.
3) Management Gaps – Is that which is protected under effective management?  Management gaps refer to ineffective management regimes governing protected areas that perpetuate their vulnerability to further degradation.

The following section summarizes the representation, ecological and management gaps described in the marine, terrestrial and freshwater gap analyses as well as the management effectiveness assessment and capacity development report.  


R  E  P  R  E  S  E  N  T  A  T  I  O  N     G  A  P  S

Marine Conservation Gaps
To facilitate the overall ecoregional analysis for Jamaica, the country was stratified into four Marine Stratification Units (Northern, Southern, Eastern and Pedro Bank MSUs), that, in conjunction with one another, ensure appropriate representation of critical biodiversity.  To identify gaps, the spatial distribution of marine targets was overlayed with Jamaica’s the protected area categories that encompass marine targets (six National/Marine Parks and Protected Areas, two Fish Sanctuaries and six Game Reserves abutting the coastline).  The analysis revealed significant coverage of targets occurring in the Northern and Southern Marine Stratification Units.  Table 8.0 below details the conservation targets and their corresponding extent (expressed as a percentage of total occurrence per MSU) that are represented within the current protected areas system.

The Northern and Southern Marine Stratification Units have the best representation of targets each with 92% of target occurrences found within existing Marine/National Parks and Protected Areas and Game Reserves.  Although Seabird Nesting and Roosting areas in the Northern MSU are not represented in any protected areas, they are represented in the Southern MSU.  The Eastern and Pedro Bank Marine Stratification Units, however, present a different scenario with only 69% (or 9 of 13) target representation in the former and no representation at all in the latter due to the absence of protected area designations for the area.  

Of particular concern is the complete absence of Offshore Banks represented in any designated protected area throughout its distribution across all Marine Stratification Units and the highly selective representation of Cays and Manatees that are restricted to the Northern and Southern MSUs.





Figure 9.0 Marine targets with MSUs and existing PAs
[image: marine targets and pas]


Table 8.0   Percentage of Marine Conservation Targets Represented within Existing Protected Areas in Jamaica. 
	Conservation Target
	Northern MSU
	Southern MSU
	Eastern MSU
	Pedro Bank and Cays MSU

	
	% in MPA
	% in Fish Sanctuary
	% in Game Reserve
	% in MPA
	% in Fish Sanctuary
	% in Game Reserve
	% in MPA
	% in Fish Sanctuary
	% in Game Reserve
	% in MPA
	% in Fish Sanctuary
	% in Game Reserve

	Sandy shores
	20
	NA
	1
	35
	NA
	10
	18
	2
	10
	NA
	NA
	NA

	Rocky shores
	25
	NA
	3
	34
	NA
	6
	0
	0
	1
	NA
	NA
	NA

	Mangroves
	24
	NA
	12
	63
	NA
	12
	0
	2
	88
	NA
	NA
	NA

	Estuarine areas
	53
	NA
	79
	81
	NA
	0
	0
	72
	0
	NA
	NA
	NA

	Seagrass beds
	35
	NA
	4
	47
	NA
	0
	0
	8
	0
	0
	NA
	0

	Corals and Coral reef
	20
	NA
	0
	62
	NA
	0
	4
	0
	0
	0
	NA
	0

	Soft bottom communities
	60
	NA
	15
	27
	NA
	0
	1
	0
	1
	NA
	NA
	NA

	Cays
	39
	NA
	35
	100
	NA
	0
	0
	0
	0
	0
	NA
	0

	Offshore banks
	NA
	NA
	NA
	0
	NA
	0
	0
	0
	0
	0
	NA
	0

	Seabird nesting and roosting areas
	0
	NA
	0
	29
	NA
	57
	0
	0
	0
	0
	NA
	0

	Overwintering shorebird areas
	75
	NA
	1
	71
	NA
	19
	1
	1
	65
	0
	NA
	0

	Turtle nesting beaches
	20
	NA
	1
	52
	NA
	27
	32
	0
	12
	0
	NA
	0

	Manatees
	14
	NA
	0
	21
	NA
	0
	0
	0
	0
	NA
	NA
	NA



Denotes conservation targets of specific concern that are unrepresented or under-represented throughout their distribution. 
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Terrestrial Conservation Gaps
To identify representation gaps in the terrestrial realm, the spatial distribution of terrestrial targets were cross-referenced with those of National Park, Forest Reserve and Game Reserve protected area designations.  Although the Game Reserve classification does not mandate specific protection for the chosen terrestrial targets, they were included in the analysis because they are a part of the Protected Area system of Jamaica and the National Environmental Protection Agency (NEPA) has indicated the use of this designation as the basis for developing protected areas in the future (CONFIRM THIS).  The analysis showed that with the exception of nine Threatened Plant assemblages and Offshore Islets located in the Morant and Pedro Cays group, all terrestrial ecological system level targets and fine-filter species level targets are represented within the current protected areas system (Table 9.0).  Of specific concern is the under-representation of Wet and Mesic Forest on Alluvium and Mesic Forest on Shale targets throughout Jamaica’s current protected areas system.  Fine-filter targets (Table 10.0) are also covered within the existing protected areas system.  

Table 9.0   Percentage of Coarse-Filter Terrestrial Conservation Targets Represented within Existing Protected Areas in Jamaica Compared to Conservation Goals.
	Terrestrial Ecological Systems (TES)
	% in 
NRCA
Protected Areas
	% in 
Forest Reserves
	% in 
Game Reserves
	% 
Total Protected
	Adaptive Goal %
	Amount (ha) Required to Meet Adaptive Goal

	Montane Summit Savanna
	100
	0
	0
	100
	100
	0

	Montane Cloud Forest
	100
	0
	0
	100
	100
	0

	Very Wet Forest on limestone
	77
	0
	0
	77
	90
	9,11.7

	Very Wet Forest on shale
	76
	0
	0
	76
	80
	8,16.8

	Wet Forest on alluvium
	7
	2
	0
	9
	90
	6,098.1

	Wet Forest on limestone
	4
	19
	0
	23
	40
	27,520.6

	Wet Forest on serpentine
	13
	0
	0
	13
	90
	3,26.3

	Wet Forest on shale
	31
	1
	0
	32
	80
	25,358.7

	Mesic Forest on alluvium
	4
	1
	4
	9
	90
	8,511.1

	Mesic Forest on limestone
	2
	10
	0
	12
	40
	49,308.2

	Mesic forest on shale
	0
	1
	0
	2
	80
	34,877.8

	Fairly Dry forest on Alluvium
	47
	2
	5
	54
	90
	1,811.2

	Fairly Dry Forest on limestone
	10
	2
	0
	12
	60
	40,673.2

	Fairly Dry Forest on Shale
	6
	7
	0
	12
	90
	4,048.5

	Dry Forest on alluvium
	48
	2
	9
	59
	90
	340.6

	Dry Forest on limestone
	59
	1
	3
	64
	80
	3,649.1

	Dry Forest on shale
	71
	0
	5
	76
	90
	90.2

	Mangrove Wetland
	50
	0
	22
	72
	90
	2,939.3

	Non-mangrove wetland
	30
	0
	53
	84
	90
	817.4


Denotes terrestrial conservation targets that are under-represented.

Table 10.0   Percentage of Select Threatened Fine-filter Terrestrial Conservation Targets Represented within Existing Protected Areas in Jamaica.
	Summary Target Name
	Declared PA 
(NRCA Act)
	Forest Reserve
	Game Reserve
	Total Extent of Target Under Protection
	Total Extent of Target
	% of Target Protected

	Black and Yellow-billed Parrots 
	6
Occurrences
	49
	0
	55
	242
	23

	Threatened Endemic Cave Bats
	1
Occurrence
	1
	0
	2
	12
	17

	Threatened Endemic frogs
	40
Occurrences
	49
	0
	90
	397
	23

	Giant Swallowtail
	3
Occurrences
	4
	
	7
	32
	22

	West Indian Whistling Duck
	8,496
Area  (ha)
	0
	2,283
	11,099
	46,672
	24

	Yellow Boa
	11,980
Area (ha)
	237
	3
	12,230
	40,472
	30



Figure 10(a)  Course-filter Terrestrial Targets with existing Protected Areas
[image: terr course_filter and pas]

Figure 10(b)  Fine-filter Terrestrial Targets with existing Protected Areas
[image: terrestrialfinefilterwpas]

Freshwater Conservation Gaps
Overlay analysis of freshwater system targets and National Park, Forest Reserve, Game Reserve and Fish Sanctuary protected area designations revealed that only 71% (or 12 of 17) of the targets are protected within the current protected areas system while 29% occurred outside of any protected area designation (Table 11.0).  Of particular significance is the Blue and John Crow Mountain National Park that protects 61.8% of headwater streams critical to maintaining lower altitude freshwater targets.  Also of importance are the Negril Protected Area and the Lower Morass Game Reserve that harbor 29% and 37% of freshwater wetlands respectively.  Of concern are the four freshwater targets occurring within the Eastern part of the island, that are completely unrepresented in the current protected areas system.  Another target of concern are Western high-altitude streams that are critical to Jamaica’s western watershed area also not protected under the current system.  

Figure 11 Freshwater targets within existing Protected Areas in Jamaica 
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Table 11.0   Percentage of Freshwater Conservation Targets Represented within Existing Protected Areas 
in Jamaica.
	Freshwater Target
	 (
%
 of Target Protected
Goals Met
> 20%
Protection Exceeds CBD Goal
10 – 20%
Protection Meets CBD Goal
0 – 10%
Some Protection Below CBD
0%
No Protection
CBD 10% Protection Goal Benchmark
)Percentage of Target Protected

	Eastern high-altitude headwater streams
	61.8%

	Western freshwater wetlands
	66%

	Western ponds and lakes
	18.7%

	Eastern medium-sized streams
	13.8%

	Western large rivers
	10.9%

	Western medium-sized streams
	10.5%

	Eastern springs
	7.3%

	Western coastal springs
	6.3%

	Western springs
	6.2%

	Western freshwater caves
	5.6%

	Western karstic streams
	4.4%

	Eastern coastal springs
	0.5%

	Eastern large rivers
	0%

	Eastern wetlands
	0%

	Eastern ponds and lakes
	0%

	Western high-altitude streams
	0%

	Eastern freshwater caves
	0%




E  C  O  L  O  G  I  C  A  L    G  A  P  S


Marine Conservation Gaps
Majority of the targets within the Northern and Southern marine stratification units that fall into existing protected areas are of sufficient replication and condition to maintain functionality of critical marine ecosystems and processes as well as meet or exceed the CBD protection goal.  More specifically, in the Northern MSU, 92% of targets occurring within current protected areas meet the 10% CBD conservation goal while 83% (or 10 of 12) of the targets in this MSU have 20% or more coverage in these same protected areas as well as within the Game Reserve classification (Table 8.0).  However, significant gaps are found in the Eastern MSU targets of which only two targets (Turtle nesting beaches and Sandy shores) meet the 10% protection goal within current protected areas and the other two represented targets (Corals and Coral Reefs and Overwintering Shorebird Areas) have 5% or less under protection.  In addition, aside from the Portland Bight Protected Area that is relatively large in size and encompasses a range of ecosystem and species-based targets and functions, the current protected areas system of Jamaica is not designed to accommodate seascape-scale functions and processes or connectivity that is critical to the overall health of marine environments.  In this regard, the ecological and functional significance of Offshore Banks is likely being underestimated as well as the importance of the Eastern occurrences of Cays and Manatees that are not necessarily interchangeable with their counterparts in the North and South.  It is these types of gaps that need to be seriously considered for the resilience of Jamaica’s protected areas system over the long-term. 

Terrestrial Conservation Gaps
As can be seen in Tables 9.0 & 10.0 a vast majority of course- and fine-filter target occurrences meet the 10% CBD conservation goal with the exception of the Wet Forest on Alluvium target (9%), Mesic Forest on Alluvium target (9%) and Mesic Forest on Shale target (2%).  From the standpoint of meeting CBD requirements, it can be deduced that the current protected areas system, by-and-large, meet the country’s conservation goals.  However, if the adaptive conservation goals are used as a benchmark for success, all but two targets (Montane Summit Savanna and Montane Cloud Forest) are able to meet these goals.  With large expanses of Jamaica’s terrestrial ecosystem having been exploited throughout the history of human occupation on the island, it is imperative to determine the most appropriate goals to use for these important but severely diminished ecosystems.   

Freshwater Conservation Gaps
Of the 12 freshwater conservation targets under protection under existing protected areas, only six meet the 10% CBD conservation goal while the other six targets are insufficiently protected within a range of 0.5% to 7.3%.  While a majority of Eastern headwaters are protected, a majority of downstream systems below the headwaters are not protected causing reason for concern over the long-term.  In the western part of the island, there appears to be more protection built around protecting water flow from the watershed, however, the high-altitude headwater streams themselves are not protected also providing reason for concern. 


M  A  N  A  G  E  M  E  N  T    G  A  P  S

Identifying gaps or weaknesses in the management of Jamaica’s protected areas required a three-fold assessment involving Management Objectives to determine if appropriate objectives are being used to design protected areas, Governance Models that evaluates whether the day-to-day management scheme used is appropriate to the objectives for which the protected was designed as well as Management Effectiveness and Performance that determines how well the protected area is meeting its objectives. 

Management Objectives
Currently, Jamaica has over 19 protected area categories designed for a variety of management objectives that are enabled through different policies and administered by five different government agencies within three separate governmental ministries.  As such, the utility of the current system for classifying protected areas and establishing management parameters for protected area managers is limited.  Moreover, with a growing trend towards the globalization of conservation, harmonization of national agendas with international frameworks is fast becoming a necessity.  Building on past efforts to adapt the internationally accepted IUCN management objective framework, focus groups with government and non-governmental organizations (NGOs) were conducted by the Ecological Working Group to solicit critical thinking from key stakeholders on standardizing Jamaica’s protected area categories around specific management objectives for homogenized application at the national level while complying with international definitions.  This was achieved by consolidating the country’s existing protected area categories with the IUCN protected areas categories that are founded on different management objectives.  The results of the focus groups are the following: 

1) Use of “Protected Areas” - There was consensus in both groups that the term “Protected Areas” was used as a generic term to refer to all areas that are under some form of protection regardless of what protection mechanism was enabled.  It was mentioned that Jamaica plans on abolishing the use of the word in policies to avoid confusion over the use of the term specific to regulatory language.  However, under the current system, both groups did not categorize protected areas under any IUCN category but instead used it to denote a higher order of classification under which the categories occur. 
2) Use of “Conservation Areas” – There was agreement in both groups that Conservation Areas were not, in fact, spatially explicit areas but rather a type of designation used for zoning within planned development activities.  Conservation areas occur within a larger area of development and where activities are required to be implemented in a manner that preserves natural features.  In this regard, a conservation area can take the form of any of the classified protected area categories and, therefore, was not classified under the IUCN nomenclature. 
3) Consolidation in Category I Strict Nature Reserve (IA) and Wilderness Area (IB) – Both sets of stakeholders did not place any national protected area category under the wilderness classification (IB) based on the assumption that only a very minimal extent of Jamaica’s forest remains in pristine or completely undisturbed condition.  Moreover, given the expanse of human activities on an island ecosystem, remaining wilderness areas would be difficult to maintain as such.  It was agreed however, that some Forest Reserves do function as protected areas maintained in as natural a state as possible while allowing for low impact activities such as monitoring, research and other scientific uses.  These Forest Reserves would fall under IUCN Category IA and, presumably, represent areas of the least human disturbance in Jamaica.
4) Consolidation in Category II National Park – Despite the vague definition for the National Park designation in Jamaica, both sets of stakeholders concurred that this category should be subsumed under IUCN Category II.  Also included in Category II is the Marine Park designation, with particular reference to the Negril area, and some Forest Reserves.  All three national designations were placed under Category II to reflect the dual management focus on preserving unique natural features in these areas while allowing the public to benefit through highly limited use or access usually associated with low-impact recreational activities.   – Does not seem to include the Blue and John Crow Mountain National Park, can it be stated in the text?
5) Consolidation in Category III National Monument – In general, there was extensive discussion regarding Jamaica’s monument classifications as they often include man-made infrastructures of cultural significance in addition to unique natural features that are of equal significance to the country’s heritage.  Recommendations for treatment of heritage and monument designations within biological oriented protected areas are made separately, but for the purposes of the focus group exercise, the current definitions which include both natural and man-made elements were considered.  The government stakeholders classified the Tree Preservation Area (Order?), Protected National Monument, Protected National Heritage and the proposed Protected Cultural and Historical Assets designations under IUCN Category III in capturing biological and anthropological features that are of specific cultural importance.  The NGO group included only the Protected National Monument classification with a stipulation that only natural elements provided for under this designation should be considered under Category III.   
6) Consolidation in Category IV Habitat/Species Management Area – In addition to Category III, the government stakeholder group also placed the Tree Preservation Area, Protected National Monument, Protected National Heritage and the proposed Protected Cultural and Historical Assets designations under Category IV citing the fact these protected areas can often harbor specific species or habitat types.  The group also included some Forest Reserves, particularly those with restoration objectives, Marine Protected Areas and Fish Sanctuaries.  The group used the Game Sanctuary designation interchangeably with the Game Reserve classification which was also placed in Category IV.  The NGO group, meanwhile, included only Forest Reserve, Fish Sanctuary and the Morant and Pedro Cay designations under Category IV as sites whose management is oriented towards specific habitat types or species.   
7) Consolidation in Category V Protected Landscape or Seascape – The NGO group subsumed the Environmental Protection Area and proposed Forest Management Area designations in Category V that encompasses large-scale areas with allowable human uses compatible with the environment.  The government stakeholder group did not classify any protected are types under this category.
8) Consolidation in Category VI Managed Resource Protected Area – This IUCN Category included the Environmental Protected Area (or Environmental Protection Area) classification used for only one site in Negril, Morant and Pedro Cays and a proposed Forest Management Area designation, all of which are designed and managed specifically for sustainable use of resources.  The National Park and Marine Park designations recurred in Category VI as some of these types of parks in Jamaica allow and are managed for traditional or subsistence use of resources.  It was noted that the NGO discussion group used the Marine Protected Area classification interchangeably with the Marine Park term and, hence, was subsumed under this category as well. 
9) Other Designations – It was agreed in both stakeholder groups that the Watershed Protection, Foreshore, Ramsar Site and Public Parks and Gardens were not protected area designations per se and so should not be classified under any of the IUCN categories. 
10) Unclassified Protected Area Designations – While the government stakeholder group was able to classify all of Jamaica’s protected area types into IUCN categories, the NGO stakeholder group identified several types as unclassifiable.  
· The Tree Preservation Order (referred also as Tree Preservation Area) was not classified because it could not be agreed upon whether such a site would constitute a functional protected area on its own.  Moreover, the order for tree preservation is reversible and, therefore, does not offer any long-term or permanent guarantee for protection. 
· The Game Sanctuary (also Game Reserve) designation was also not classified.  It was discussed that all Forest Reserves in Jamaica are, in fact, Game Sanctuaries under the Wildlife Protection Act.  In this regard, the Forest Reserve designation which has been classified into IUCN categories, by default would include game management objectives.  However, not all Game Sanctuaries are Forest Reserves and would require special management that the group felt was not defined in any of the IUCN Categories.  
· The Protected National Monument designation, while, included under Category III was also set aside as a potential exclusion with the argument that areas under this classification include culturally significant sites that are not of value to the conservation of biodiversity.  The same was discussed for the Protected National Heritage designation.  
· Some members of the group identified the Conservation Area term as a designation that does not lend itself to any of the IUCN categories.
· Some members of the group consider Public Parks and Gardens as a protected area designation that does not fit into any IUCN categories primarily because such areas can be comprised of ornamental, non-native and introduced fauna that do not contribute to biodiversity conservation.

The outcomes of the Government and Non-Governmental Organization stakeholder focus groups show that there is functional compatibility between Jamaica’s national protected area classifications and the internationally accepted IUCN protected area management categories.  The process generated useful discussion on Jamaica’s current protected areas system framework as well as recommendations for how they might be consolidated into the IUCN categories for future use in the classification and management of Jamaica’s network of protected areas.  Some important considerations for moving this consolidation process forward include a critical assessment of the definitions and management objectives of national protected area designations that will serve as the basis for further harmonization with IUCN adapted categories and, in the future, enable their reclassification into the new system.  In some cases, it was recognized that revisions to some definitions may be necessary for the categories to be appropriate for Jamaica.  Other factors to consider are the associated policies that makes possible the protected areas system.  While the recommended protected area categories may provide guidelines for classification and management, review and adaptation of the protected areas policy framework is critically important to enable the new system to exist and function.  In the interim, the consolidated protected areas system will be reviewed and critiqued by a broader group of stakeholders as part of a continuing effort to socialize the system and eventually gain approval for its implementation.

Governance Models
There are four management models recognized by IUCN as follows:
Government Management – protected areas are managed only by national or local government authorities. 
Co-Management or Collaborative Management – protected areas are managed participatorily and in some cases management is relinquished to a non-governmental entity such as a community or non-governmental organization.
Community Conserved Areas – voluntary conservation of community lands by indigenous or traditional communities. 
Private Protected Areas – protected areas that are managed by private individuals, companies or trusts.  
Jamaica’s protected areas have historically been managed centrally by various government agencies until 1992 when findings from the Protected Areas Resource Conservation I project (PARC I) concluded that no one government agency possessed the capacity to manage the country’s protected areas and, following growing trends elsewhere, proposed a partnership with Jamaica Conservation and Development Trust, a local NGO to manage Blue and John Crow Mountains National Park.  This partnership would then be the first co-management agreement to mark the transition of the country from a centralized government management structure for its protected areas to a de-centralized collaborative management model entrusted to NGOs.  To date, no assessment has been conducted to determine the effectiveness of these co-management agreements and whether or not they have achieved the objectives for which these agreements were established.  Until such an evaluation is conducted, the strengths and weaknesses of the current protected area governance model remains a gap.  It is recommended that an evaluation of the co-management agreements of the Government of Jamaica be conducted to ascertain the effectiveness of this model as an example of good governance for protected areas. 

Management Effectiveness and Performance
The effectiveness and performance of protected areas are evaluated at the Site Level using systems and process-based parameters and at a higher System Level by considering enabling environment processes.  

Site Level Effectiveness
Site level analyses showed that the greatest achievements or outputs of protected areas are community outreach and the implementation of participatory processes to involve stakeholder communities in planning and management.  This is followed by generating staff evaluations, management planning, infrastructure and research and monitoring.  In this regard, the major gaps in achievement are mitigation of threats, wildlife management, and site restoration, all of which form the core achieving biodiversity conservation goals.  These critical results gaps are a function of disparities in the Operational system and Resources system of protected areas.  At the site level, Operational gaps include weak or nonexistent management objectives combined with the complete absence or partial completion of protected area management plans to guide conservation strategies.  While planning takes place and is generally participatory among stakeholders, decision-making is weak and often hampered by a lack of information.  Other issues that contribute to Operational gaps are related to demarcation of protected area boundaries, lack of authority for managers to administer the protected areas and lack of enforcement.  Resource gaps are primarily financial in nature with protected areas rarely having adequate funding to support day-to-day operations such as administration, enforcement and infrastructure development and maintenance activities as well as critical conservation functions such as restoration, monitoring and research.  In addition, human resources are also a gap both in terms of skills and capacity as well as maintaining staff due to inadequate employment conditions.  More specifically, protected area management requires specialized positions such as technical staff to carry out ecological-based activities, community outreach staff to engage local stakeholders and rangers to enforce protected areas boundaries and regulations.  Not only are these positions often not filled because of a lack of resources, staff often do not have the capacity or are inadequately trained to fulfill the requirements of these positions.  Lack of resources was also found to lead to a high level of mutli-tasking of the same staff to conduct the work of different positions.  These gaps acting in conjunction with another have a delimiting impact on the overall performance of protected areas to effectively conserve biodiversity. 

System Level Effectiveness
System level effectiveness involves primarily policy-based factors that provide an enabling environment for protected areas to achieve the conservation goals and objectives for which they are designed.  At the national policy level, the most significant gaps were found in the following factors:
1) Sufficient funding for protected areas
2) Need for civic dialogue
3) Effective law enforcement
4) Conservation mechanisms (i.e. conservation incentives for private landowners)
5) Sustainable land use

At the protected area policy level, the most critical gaps identified were the following:
1) Demonstrated commitment to conserving a viable protected areas network
2) Comprehensive inventory of biodiversity
3) Inadequate training programs for protected areas staff
4) Lack of routine evaluations of the protected areas system inclusive of gaps and opportunities
5) Insufficient system-wide law enforcement
6) Inadequate system-wide funding
7) Conservation mechanisms

Unsurprisingly, the gaps at the higher policy level are mirrored at the site level providing the opportunity to address these gaps in a holistic manner. 


C L O S I N G   J A M A I C A ’S   P R O T E C T E D   A R E A   G A P S    PART I	

To meet its commitment to protecting and conserving Jamaica’s critical biological diversity, the biological and management gaps identified must be addressed through an improved design and functioning of the country’s protected areas system.  Addressing Jamaica’s conservation gaps requires action on three fronts of the protected areas system: Developing a viable and resilient conservation area portfolio, Enhancing an enabling protected area policy framework, and Developing conservation capacity on-the-ground.  A comprehensive or integrated conservation area portfolio will ensure that appropriate management objectives for Jamaica’s critical biodiversity are met and biodiversity is conserved over the long-term through holistic management be it in the marine, terrestrial or freshwater environment.  The conservation area portfolio will then be enabled by a harmonized and standardized protected area policy framework that empowers managers to implement conservation strategies and enforce regulations.  Management objectives for the conservation area portfolio will be achieved through the actions of highly skilled and adequately resourced protected areas managers.  
This section (Part I) describes the process and results of developing a comprehensive conservation area portfolio for Jamaica while the following section (Part II) provides recommendations for taking action at the policy level and at the site level through capacity building. 


B  U  I  L  D  I  N  G    T  H  E    P  O  R  T  F  O  L  I  O

Building on the inter-connections and inter-dependencies of ecological systems that enable them to function, the integrated conservation area portfolio is a network of protected areas that complement one another irrespective of whether they occur in the marine, terrestrial or freshwater environment.  By definition, the primary objective of the portfolio design is to address the critical representation and ecological gaps of the current protected areas system.  However, in addition to ensuring that the portfolio meets not only the 10% goal but also the higher value ecologically-based goals defined by experts (Conservation Goals section), it was also designed to optimize protected area results by maximizing conservation efforts and investments on-the-ground.  
To design an integrated conservation area portfolio at the national scale, it was first necessary to develop separate portfolios for marine, terrestrial and freshwater systems.  Figures x –x illustrate the conservation area networks for each system.  These portfolios represent the most important areas that require conservation action as well as the most efficient configuration that meets the conservation goal for each critical biological target. 
The marine conservation portfolio is designed to capture critical targets that are unrepresented in the Eastern Marine Stratification Unit as well as offshore targets (Pedro Cays) and those that are under-represented in the Northern and Southern MSUs such as manatees.  Candidate sites were prioritized based on the following: a) biodiversity significance or the total number of conservation targets contained in the area relative to the total number of targets; b) threat intensity; and c) conservation feasibility as determined by its current protection status (if any) and proximity to existing established protected areas.  Additional analysis involving meeting conservation goals yielded 12 highest priority areas of which four already reside within established protected areas.  The remaining eight areas that are not currently under any system of conservation or protection serve as the marine contribution to Jamaica’s priority conservation area portfolio.

The terrestrial portfolio is designed primarily to protect what remains of terrestrial ecological systems that have been greatly diminished over a long history of exploitation and human colonization on the island.  The portfolio is comprised of different aggregations of ecosystem, habitat and species targets distributed throughout the country.  The configuration of the portfolio is aimed at preserving connectivity between these critical targets as well as mitigating against further fragmentation caused by various threats.  As a result of this preservation approach, the terrestrial conservation area network is extensive and covers large tracks of land as well as small areas necessary to meet the conservation goals derived from maintaining key ecological functions for the island system.  From this standpoint, the portfolio represents the highest priority terrestrial conservation areas.
The freshwater conservation area portfolio was developed using a watershed approach that takes into consideration lateral and longitudinal (or linear) connectivity intrinsic to the functionality of aquatic systems.  The portfolio builds upon and complements existing protected areas, primarily Cockpit Country, Blue and John Crow Mountain National Park and Black River, to address fragmentation of freshwater systems in these sites.  Moreover, the portfolio is comprised of unrepresented and under-represented aquatic species as well as specialized freshwater-associated ecosystems such as caves and highly threatened riparian areas.  As a critical conduit between terrestrial and marine environments, freshwater systems are particularly important for maintaining the ecological health of all three systems.  As a critical source of Jamaica’s water resources, freshwater systems represent one of the most important factors
Figure 12 Recommended Marine Conservation Portfolio with Goals Met
[image: Marine Conservation Highest Priority Areas_Goals_met-30-07-06]







Figure 13 Terrestrial Conservation Portfolio with Goals Met
[image: ]

Figure 14 Freshwater Conservation Areas Portfolio
[image: ]

to influence the country’s economic future.  In this regard, the freshwater portfolio is of utmost conservation consideration. 
To draft a comprehensive conservation area portfolio for Jamaica, overlay analysis of the marine, terrestrial and freshwater portfolios was conducted to determine spatial overlaps and connectivity between the different realms as well as identify areas of importance relevant only to specific systems.  The three distinct conservation area portfolios were merged to produce Figure XX below showing specific areas of convergence among priority areas and those that are equally important as individual or standalone areas.  This map serves as the basis for the proposed conservation area portfolio for Jamaica discussed in the following section. 
Figure 15 Integrated Portfolio map
[image: integrated portfolio]






T  H  E    C  O  N  S  E  R  V  A  T  I  O  N    P  O  R  T  F  O  L  I  O

Building on the integrated portfolio map (Figure 15 above), the final conservation area portfolio being proposed was developed through further refinement of the sites.  More specifically, the terrestrial components were drafted using the larger, contiguous clusters and smaller isolated patches were not included in the final portfolio under the assumption that, from a pragmatic standpoint, these small solitary areas decrease conservation feasibility significantly.  Figure 16 illustrates the proposed integrated conservation area portfolio that addresses critical gaps in Jamaica’s current protected areas system.

Figure 16 Proposed Integrated Conservation Area Portfolio
[image: proposed integrated cons area portfolio]

The conservation area portfolio is shown in three groupings: 
Group 1 which denote areas of the highest priority for the marine, terrestrial and freshwater systems that occur within the same or proximal space.  These are referred to as Triple Priority Overlap areas and represent critical areas of convergence for marine, terrestrial and freshwater targets. 
Group 2 which denote areas of convergence for priorities of two realms (freshwater and marine, marine and terrestrial, or freshwater and terrestrial).  These are referred to as Double Priority Overlap areas. 
Group 3 which denote areas of priority for only one realm and that do not intersect with any other realm.  These are referred to as Standalone Priority areas or those that represent marine, terrestrial or freshwater areas that are of significance on their own.  
Although the conservation value of priority areas within each realm are not comparable with one another, these aggregate groupings of priority areas can provide an idea of where conservation efforts might go a longer way by addressing the needs of targets in not just one, but in two or all three ecosystems.  
The portfolio map demonstrates the complementarity of the proposed conservation areas with existing protected areas.  Of particular interest are Portland Bight, Black River and Negril that are priorities for marine, terrestrial and freshwater systems.  In other areas, the Triple Priority Overlap areas of conservation portfolio completes a ridges-to-reef configuration that lends continuity to vital systems that are fragmented under the current protected area system.  The addition of Martha Brae and Falmouth areas provides a connecting corridor from the upper mountains of Cockpit Country to the Northern Coast that, if effectively conserved, can ensure the functionality of ecosystems from headwaters to the marine environment.  In the South, the same can be observed with the addition of both the upper reaches and marine drainage areas of the Black River.  Equally important are the Rio Grande area abutting both the Blue Mountains inland as well as Anchovy, Long Bay and Manchioneal on the coast.
Outside of current protected areas, the Double Priority overlap areas such as Swift River and Buff, Orange and Hope bays, the headwaters and associated terrestrial ecosystems of Rio Bueno as well as Ironshore and Lilly’s Rock,  exemplify areas of overlap that are critical to more specific targets.  The Standalone Priority areas, such as Pedro Cays, Holland Bay, Yallahs and the South Central TES area, while more ecosystem-specific, are equally important as they are unique systems within themselves and, in conjunction with other areas in the portfolio, confer resilience to the island ecological system of Jamaica. 
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C L O S I N G   J A M A I C A ’S   P R O T E C T E D   A R E A   G A P S    PART II	

Following the various analyses and the resulting proposed conservation area portfolio for Jamaica, below are recommendations for addressing Jamaica’s ecological gaps from the portfolio, policy and capacity building perspectives. 


STRATEGIES FOR JAMAICA’S PROTECTED AREAS SYSTEM

1) Black River – Improve the protection status of Black River to a National Park or limited resource use area to be able to capture critical terrestrial, freshwater and marine ecosystems critical to the overall health and functionality of the river as well as its riparian and estuarine areas.
2) Portland Bight & Negril – Modify their respective management objectives to include special management attention to mitigate freshwater-specific threats and other potential upstream issues as well as integrated management of marine, terrestrial and freshwater targets. 
3) Cockpit Country and Blue and John Crow Mountain – Adopt management measures for freshwater systems in addition to species which could include such actions as regulations for water use (particularly for withdrawal or diversion practices), maintenance of river buffer zones, and other Terrestrial Ecological System-based conservation strategies that support and maintain the watershed.
4) Review and prioritize the proposed integrated conservation areas portfolio for action.
5) The following table summarizes proposed IUCN-based Categorizations for managing the conservation area portfolio pending additional information regarding on the ground conditions.
	PROPOSED CONSERVATION AREA
	IUCN CATEGORY
	GENERAL MANAGEMENT OBJECTIVE

	1) Lucea
	IV
	Habitat/Species management

	2) Ironshore, Lilly’s Rock
	IV or VI
	Habitat/Species management or Resource Use area

	3) Cockpit, Martha Brae/Falmouth
	V
	Protected land and seascape with limited use of resources

	4) Rio Bueno Coast/Stewart Bay, Silver Sands
	IV or VI
	Habitat/Species management or Resource Use area

	5) Rio Nuevo Cave
	IV
	Habitat/Species management

	6) Rio Nuevo 
	V
	Protected Landscape with limited resource use

	7) Oracabessa-Pagee
	IV or VI
	Habitat/Species management or Resource Use area

	8) Swift River/Buff, Orange and Hope Bays
	IV or VI
	Habitat/Species management or Resource Use area

	9) Rio Grande/Anchovy, Long Bay and Manchioneal
	IV or VI
	Habitat/Species management or Resource Use area

	10) Holland Bay, Bowden
	IV
	Habitat/Species management 

	11) Morant
	V
	Protected Landscape with limited use

	12) Yallahs
	V
	Protected Landscape with limited use

	13) East Central Area
	II
	National Park with limited recreational use

	14) South Central Area
	II
	National Park with limited recreational use

	15) Central Cave
	IV
	Habitat/Species Management

	16) Rio Bueno Headwaters
	I
	Wilderness reserve to protect headwater sources

	17) Black River/Parottee, Treasure Beach
	V or VI
	Protected Land or Seascape with limited use or Resource use area

	18) Cabarita, Dolphin Head
	VI
	Resource use area

	19) Pedro Cays
	VI
	Resource use area


The proposed Conservation Areas need be identified better or specific areas mentioned for clarification, if this can be obtained from the previous consultants also in addition a list of what targets are present within each proposed Conservation Area should be given 



STRATEGIES FOR ENABLING PROTECTED AREAS POLICY

1) Revise the Policy framework based on clear agreements on Ministerial and government Departmental roles and responsibilities with regard to the management of Jamaica’s protected areas system.
2) Implement the proposed conservation area portfolio to fill critical ecological gaps as well as meet CBD goals in a phased manner starting with the highest priority areas where feasibility is high and the probability of success is equally high. 
3) Adopt a conservation area portfolio approach in future legislation of protected areas.  Such a holistic approach to protected areas will enable the effective management of various targets and not just a few.
4) Harmonize Jamaica’s protected area management categories and standardize their application at the national scale.  This is inclusive of re-classifying existing protected areas in to appropriate categories and strengthening their management based on improved understanding of its objective.
5) Strengthen the collaborative management mechanism that empowers co-managers with the necessary authority and resources to effectively manage protected areas. 
6) Standardize monitoring protocols and protected area reporting to enable comparative analyses and adaptive management at the national scale and not just at the site-based scale. 
7) Draft a national scale resource and sustainable funding plan for Jamaica’s protected area’s system.  This is inclusive of establishing a system of allocation for various protected areas that take into consideration their variations in fundability.
8) Develop specific mechanisms and venues through which a dialogue with civil society regarding protected areas and their importance can be staged.  The support of the people of Jamaica is critical to the success of its protected areas system.


STRATEGIES FOR PROTECTED AREAS CONSERVATION CAPACITY

1) Develop institutional capacity building measures for protected area managers that strengthen accountability, instill transparency, improve conservation performance and increase credibility.  Institutional capacity building focuses on developing capacities in administrative processes that include NGO or institutional management, leadership development, accounting systems, formalization of human resources processes (hiring, firing, policies, benefits etc.) as well as key functional areas such as strategic planning, proposal writing and fundraising. 
2)  Develop technical capacity building measures for protected area managers to enable field-related staff to carry out key conservation actions such as proper and appropriate enforcement, ecosystem to species level monitoring, basic research, ecosystem restoration and maintenance as well as species related strategies such as population rehabilitation.  Technical capacity building is often ignored or not recognized as a core competency for achieving conservation results yet field-staff often serve as repositories of conservation information and experience.
3) Develop outreach capacities for protected area managers.  While much socialization and information transfer to communities and other stakeholders can occur through routine or everyday work (such as monitoring), gaining stakeholder support is much more effective with a team that is dedicated to outreach, education and information dissemination strategies.   However, cultivating critical relationships is requires specific people-oriented skills and strategic approaches that often are learned. 
4) Establish mechanisms for capacity building such as a Conservation Mentorship program.  Trainings and workshops are often not sufficient for transfer of knowledge and building of skills.  Capacity building is more effective when combined with guided experiential learning.  A mentorship program, for example, will give the Trainee an opportunity to learn how to address real situations and challenges while being coached by an experienced conservation professional.  These programs designed to help learn in the real world, have been found to be more effective in building human resources. 



KEY AREAS OF RESEARCH

1) Marine, terrestrial and freshwater ecosystem connectivity.  In order to effectively conserve ridges-to-reefs protected areas, it is critical to understand how these systems interact in order to better understand how best to conserve them.
2) Resource stock status and needs.  This includes improving the knowledge base of resource populations such as fish and conch populations that are targeted for national and international markets.  Understanding the current status of resource stocks will enable the development of appropriate regulations (i.e. size restrictions, volume restrictions) to conserve them for sustainable use. 
3) Biological needs of biodiversity resources.  In addition to direct measures of population, harvested resources can also be better conserved by understanding key events in their lifecycle that may make them more vulnerable such as spawning seasons, the formation of spawning aggregations and seasonal migrations.  Understanding these events that include habitat and food requirements will equally enable informed regulatory frameworks for the sustainable use of target resources.
4) Restoration.  Given the large extent to which many of the ecosystems have been degraded, restoration strategies are often necessarily aspects of conservation work in which there is little experience in the field. 
5) Ecological Services of Ecosystems.  Systems for assigning economic or monetary values for ecosystem services are becoming more necessary particularly when faced with economically motivated threats.  Systems for determining the value of ecosystem services are becoming more available and should be incorporated into protected area technical programs.
6) Threats assessment.  Improved site-based understanding of the frequency, intensity and magnitude of stresses on key biodiversity targets as well as the human activities and actors that constitute the sources of those stresses is critical to mitigate threats to viability of targets and to integrate stakeholders into conservation initiatives.
The proposed Conservation Areas need be identified better or specific areas mentioned for clarification, if this can be obtained from the previous consultants also in addition a list of what targets are present within each proposed Conservation Area should be given 


C  O  N  C  L  U  S  I  O  N	


To be completed

Figure ??:  Costs in Proposed Integrated Portfolio Areas.
[image: costs in proposed portfolio]



R  E  F  E  R  E  N  C  E  S	


To be completed

The proposed Conservation Areas need be identified better or specific areas mentioned for clarification, if this can be obtained from the previous consultants also in addition a list of what targets are present within each proposed Conservation Area should be given 
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