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ASSESSMENT AND MAPPING OF ANTIGUA AND BARBUDA ECOSYSTEM RESOURCES AND
PROMOTING A SYSTEM OF PROTECTED AREAS FOR ANTIGUA AND BARBUDA
Deliverable I

Protected Areas Analysis for Antigua and Barbuda
Research analysis of potential protected areas
toward preserving natural resources and ecosystem function.
May 2010

I.

Introduction and Goals

In accordance with the contracted Scope of Services approved to meet the goals of the Project
Terms of Reference; Task 2, within the limits of budget we have undertaken a national survey,
field review, assessment of existing geo‐referenced datasets and examination of resource
documents. We have gathered the available knowledge of agencies and other stakeholders,
relevant resource users, and local experts for Antigua and Barbuda. We have created new
datasets on the distribution of terrestrial and marine resources using existing data, aerial and
land surveys. Finally, we have prepared a GIS (Geographic Information System) geo‐referenced
Environmental Information Management Advisory System (EIMAS) and a set of thematic maps
of all included datasets indicating distribution, location, extent, and range for natural resources.
These data provide a basic foundation upon which to biologically review proposed protected
area candidates, consider natural corridors and select areas for protection using maps and
guidance documents developed.
As the next step to meet the project goal, we are using the results of the national field survey,
the GIS generated maps EIMAS map layers, the terrestrial and marine field assessment,
research documents and other data along with local knowledge to make specific
recommendations as to location, extent and conservation status of potential areas to be
considered for inclusion in a Protected Areas Systems Plan. The IUCN Guidelines for Protected
Area Management Categories and the IUCN Criteria for Protected Areas have been used to
guide selection and assessment efforts. The specific recommendations of sites in the draft
“Antigua & Barbuda Protected Areas Systems Plan (Draft I), 24th February, 2010; Environmental
Advisors Inc., has been used as an assessment target to further inform and guide these
recommendations. Important considerations covered in the EAI Report, such as the rationale
for the systems plan, background, elements of a systems plan, and other major legal, political
and economic considerations are addressed.
This report will focus primarily on the biological and physical attributes of specific ecosystems
and their contribution to conserving important resources and conserving biological diversity.
All of the reports cited above, after review and revision will provide a foundation for initiating
phases of the National Action Plan to Promote a System of Protected Areas for Antigua and
Barbuda.
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Methodology – Mapping and Ecological Assessment
The results from and recommendations of this biological resource mapping and assessment for
Antigua and Barbuda are primarily completed to provide guidance, information and support for
the inclusion of special areas into the draft “Protected Areas Systems Plan”. Antigua and
Barbuda have in‐tact, healthy and extensive natural resources with significant ecological and
economic value. Many are obvious areas, others are hidden or generally unnoticed. These are
biological hotspots for the islands and the region and require some form of protection and
management if resources are to thrive or even survive. Protected Areas by their definition have
been identified for the purposes of this report as places of significant biological, physical,
cultural and economic value. These complex ecosystems must be assessed by multiple
approaches to understand the depth of their value to ecology, culture and economics. This
report is only a first step in that process.
Mapping of natural resources on an island‐wide basis is a large task using complex technology
and digital software to simplify a complicated three dimensional land and seascape into a two
dimensional map of multiple information layers. This GIS enables relativelt easy mapping of
classified elements. On the other hand, ecological assessment of the health and function of
island wide resources on the other hand is a large task with many uncertain interacting
parameters often based on changing human perspectives of what is important. Mapping is
tedious but straight forward. Assessment is basing judgment on the interpretation of multiple
factors whose meaning is uncertain and determining the best analytical approaches given the
information available. This mapping and assessment effort was limited by budget in scope to
developing useful map products and providing recommendations on proposed protected areas
based on their perceived ecology.
This current assessment is also limited to the physical and biological factors that are quantified
in the GIS resource mapping process, the resource documents and aerial photographs available
and the islands‐wide natural resource field assessment completed. This assessment has
produced significant information about terrestrial and marine community distribution at large
and finer scales employing computer software tools to display and use these EIMAS data. Much
has been found in historical research papers, previously collected data on vegetation and
marine communities, maps, extensive field work, expert field observations, stakeholder
discussions, plans and guidance documents and other studies help guide these data. (See
Deliverable D: List of documents for Antigua and Barbuda Project and all previous deliverables).
This information collected for the EIMAS is relevant to mapping and assessing natural resources
and ecosystems at a physiognomic class level. A large data gap was discovered in the research
phase of this project. Consequently, an Ecological Gap Analysis cannot be accurately completed
for either island and mapping must be done accurately to a scale that is supported by the
available information. Greater species and population level detail will be necessary to complete
an Ecological Gap Analysis and management portfolio of sites and to create a comprehensive
management plan. Information at finer scales is needed for all sites and species of interest. For
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future strategic management purposes, it will be necessary to conduct additional detailed
mapping to the level of vegetation Alliance and Association, to the level of dominant species
communities of linear and patch reefs, to the density and composition of seagrass beds and
diversity of economically valuable, threatened and endangered species. These targets, while
known, will require a significant assessment to understand how they can be protected in a
Systems Plan of Protected Areas.
The final boundaries of these ecological protected area systems must be established by a
greater level of understanding of these target species. IUCN Protected Area Categories can be
decided once the assessments and management objectives of each area have been considered.
The final Protected Area Systems Plan should be based on a sound ecological framework of the
individually and collectively managed areas, all contributing to a more diverse and inclusive end
result.
The IUCN Criteria for Protected Areas have been used to guide selection and assessment
efforts. They are reproduced here to highlight target characteristics of Protected Areas. The
following are summarized from the draft “Antigua & Barbuda Protected Areas Systems Plan
(Draft I), 24th February, 2010.

The IUCN Protected Area Categories:
In 1994, the IUCN prepared the “Guidelines for Protected Area Management Categories” which
distinguishes protected areas on the basis of management objectives.
Category I: Strict protection [Ia) Strict nature reserve and Ib) Wilderness area]. Categories Ia
and Ib are the most strictly managed areas whose objectives are the preservation of
natural ecosystems, geologic or cultural phenomena where even minimal human use
will greatly impact the naturalness of the area and destroy those elements the area
seeks to preserve;
Category II: Ecosystem conservation and protection (i.e., National park). These are generally
large or intact areas that are representative of natural ecosystems and processes and
whose objective is to preserve these natural processes while allowing for some cultural,
educational and recreational use.
Category III: Conservation of natural features (i.e., Natural monument). Areas in this category
are generally specific sites that may be much smaller in size and scale than Category II
sites and target a specific natural phenomena or process;
Category IV: Conservation through active management (i.e., Habitat/species management
area). These areas target specific species and habitats such as turtle nesting sites, avian
nesting sites such as the Magnificent Frigate Bird colony on Barbuda, or reef/mangrove
areas necessary for fish stock production.
Category V: Landscape/seascape conservation and recreation (i.e., Protected
landscape/seascape). These areas are those in which historical interaction between
human settlement patterns and natural processes has produced a distinct character
which can be preserved through management as a protected area.
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Category VI: Sustainable use of natural resources (i.e., Managed resource protected area).
These areas tend to be large landscapes that seek to protect natural ecosystem
functioning while maintaining cultural use patterns that are managed to ensure
preservation of ecosystem functioning and natural species. Some extractive use is
generally permitted and there areas are often co‐managed with local communities.
These summary descriptions of the IUCN classification system can be read in complete
explanation and are found in the Guidelines to Applying Protected Area Management
Categories, IUCN, 2008.
The criteria for selection of Protected Areas should target areas that deliver conservation and
sustainability. In addition Protected Areas should:
● Conserve the composition, structure, function and evolutionary potential of
biodiversity;
● Contribute to regional conservation strategies (as core reserves, buffer zones,
corridors, steppingstones for migratory species etc.); Maintain diversity of landscape or
habitat and of associated species and ecosystems;
● Be of sufficient size to ensure the integrity and long‐term maintenance of the
specified conservation targets or be capable of being increased to achieve this end;
● Maintain the values for which it was assigned in perpetuity;
● Be operating under the guidance of a management plan, and a monitoring and
evaluation program that supports adaptive management;
● Possess a clear and equitable governance system.
In so doing all protected areas should also aim, where appropriate, to:
● Conserve significant landscape features, geomorphology and geology;
● Provide regulatory ecosystem services, including buffering against the impacts of
climate change;
● Conserve natural and scenic areas of national and international significance for
cultural, spiritual and scientific purposes;
● Deliver benefits to resident and local communities consistent with the other
objectives of management;
● Deliver recreational benefits consistent with the other objectives of management;
● Facilitate low‐impact scientific research activities and ecological monitoring related to
and consistent with the values of the protected area;
● Use adaptive management strategies to improve management effectiveness and
governance quality over time;
● Help to provide educational opportunities (including about management approaches);
● Help to develop public support for protection. (IUCN, 2008)
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IUCN, 2008 on application of the Categories the IUCN lists the following principles for
application as provided below.
Principles for application of IUCN Protected Areas Categories
● Only those areas where the main objective is conserving nature can be considered
protected areas; this can include many areas with other goals as well, at the same level,
but in the case of conflict, nature conservation will be the priority;
● Protected areas must prevent, or eliminate where necessary, any exploitation or
management practice that will be harmful to the objectives of designation;
● The choice of category should be based on the primary objective(s) stated for each
protected area;
● The system is not intended to be hierarchical;
● All categories make a contribution to conservation but objectives must be chosen with
respect to the particular situation; not all categories are equally useful in every
situation;
● Any category can exist under any governance type and vice versa;
● A diversity of management approaches is desirable and should be encouraged, as it
reflects the many ways in which communities around the world have expressed the
universal value of the protected area concept;
● The category should be changed if assessment shows that the stated, long‐term
management objectives do not match those of the category assigned;
●However, the category is not a reflection of management effectiveness;
● Protected areas should usually aim to maintain or, ideally, increase the degree of
naturalness of the ecosystem being protected;
●The definition and categories of protected areas should not be used as an excuse for
dispossessing people of their land. (IUCN, 2008)

Summary
The target of this assessment as required by the TOR is to “prepare a brief and focused
assessment of terrestrial and marine resources to provide research analysis of potential
protected areas toward preserving natural resources and ecosystem function.” During the
process of completing this assessment a review was made of all data gathered relative to
protected areas, protected areas under consideration and new areas for consideration. The
most current (2004) aerial photography was used to help interpret natural and human
influenced landscapes and seascapes of significant biological, physical, cultural and economic
value from the assessment completed for the EIMAS data layers recently developed. These
aerial photos are more than 6 years old and as such the accuracy of particular areas and
multiple land use changes are suspected. When new aerial photography is available these
interpretations should be updated. Additionally, extent of the aerial photos used did not
include large areas of coastal reef habitat. Many critical areas of marine habitat were simply not
in the photo extent and so could not be interpreted or mapped.
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However, the areas of significant biological, physical, cultural and economic value identified fall
into the following general categories of Protected Areas:
1. Protected Areas and Parks
These are existing parks which may need boundary changes or enlargement to protect
adjacent resources. These park boundaries will only be discussed if changes are
recommended.
2. Protected Areas Under Consideration
These areas are documented places under consideration or areas that should be under
consideration for protected areas status. A brief statement of ecological value will be
provided for each area reviewed. This category includes two‐scaled assessments.
a. Protected Areas –Ecosystem scale
Preserving ecosystem function requires preserving larger ecosystems; spatially diverse
environments with multiple interdependent vegetation, wetland and coastal marine
communities. These complex systems support a web of incredibly diverse creatures and create
stability and resilience in the environment. The islands of Antigua and Barbuda have Protected
Areas and proposed Protected Areas that are large and fairly obvious areas that have remained
relatively pristine amidst substantial coastal development. These sites have been previously
listed and described by others but are also included below and discussed from an ecological
perspective. These sites are examples of keystone resources of the highest preservation priority
and should, where possible, include within their boundaries, sites of terrestrial vegetation
Alliances/Associations of Special Concern and natural habitat corridors to link protected areas.
b. Protected Areas – Alliance and Association Scale Terrestrial
Working at the watershed scale, many important terrestrial vegetation Alliances and
Associations of Special Concern are found scattered across the landscapes. Similarly, marine
reefs, seagrasses and mangrove communities of patch size are scattered densely across and
around the two islands. These micro‐systems are critically important habitat to the ecological
integrity of Antigua and Barbuda and act as a connected series of habitat islands for species
movement. Effort has been spent identifying the alliance and association types and general
population sites. These Alliance and Associations sites are less obvious, less well known than
more visible and larger ecosystem locations but of particular importance as rare habitat,
keystone communities and habitat corridor islands. This assessment will highlight these smaller
but vital components for a comprehensive and long term vision for a multi‐scale protected area
systems plan.
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Antigua Protected Areas Analysis

Site

Year
Designated

Management
Institution

Size
(hectares)

Reason for
Declaration

Diamond Reef /
Salt
Fish Trail Reef
Restricted Area (a)
Palaster Reef
Restricted Area (a)

1973

Fisheries
Division

2,000 (f)

Protect Fish stocks,
Lobster and conch
fishing (f)

1973

Fisheries
Division

500 (f)

Protect Fish stocks,
wreckdiving, tourism
(f)

North East Marine
Management Area
(b)

2005

Fisheries
Division

N/A

Sustainable
resource use,
Ecosystem protection,
Endangered species
protection
Cades Bay Marine
1999
Fisheries
N/A
Sustainable fish
Reserve (c)
Division
production; ecosystem
protection
Nelson’s Dockyard 1984
National Parks
3,885 (f)
Historical, cultural
National Park (d)
Authority
4,128 (g)
values; tourism,
recreation
Public Park at
1965
Public Parks
279.4
Outstanding natural
English Harbor (e)
Commission
beauty
Public Park at Long 1965
Public Parks
47.3
Outstanding natural
Bay (e)
Commission
beauty
Codrington Lagoon 2005
Barbuda
3,600
Wetland of
(Ramsar Site#1488)
Council
international
(g)
significance; ecosystem
conservation;
sustainable use.
Source: Gardner Report; (a) Marine (Restricted Areas) Order, 1973; (b) Fisheries
(Marine Reserve Area) Notice, 2005; (c) Notice of the Declaration of the Cades Bay
Marine Reserve, 1999; (d) National Parks Act, 1984; (e) Public Parks Act, 1965; (f)
IRF, 1991; (g) 2006 World Database on Protected Areas; (h) https://www.ramsar.org
N/A = not available

Table 1. Existing Protected Areas and Parks in Antigua and Barbuda
(Gardner et al)
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Figure 1: Antigua Existing Protected Areas (with bounds)

Diamond and Salt Fish Tail Reefs

•

Northeast Marine Management Area
(NEMMA)
Long Bay Public Park

Cades Marine Reserve

Nelson’s Dockyard,
English Harbour Public Park
(no coordinates)

Tropical Ecosystem Consulting

Protected Areas Analysis for Antigua and Barbuda

2010

Table 2. Protected Areas Under Consideration – Antigua
Source: Draft Protected Areas Systems Plan, EAI.

Protected Area

Location

Responsible
Department

Darkwood Beach

Darkwood

Ministry of
Tourism

Fryes Beach

Fryes

Ministry of
Tourism

Terrestrial

Fort James Beach

Fort James

Ministry of
Tourism

Terrestrial

Jabberwock Beach

Jabberwock

Ministry of
Tourism

Terrestrial

Pigeon Point Beach

Pigeon
Point

Ministry of
Tourism

Terrestrial

Half Moon Bay
Beach

Half Moon
Bay

Ministry of
Tourism

Terrestrial

Mangrove Forests

Yorks Salt
Pond

Fisheries
Division

Marine

Mangrove Forests

Flashes

Fisheries
Division

Marine

Mangrove Forests

Pinching
Bay

Fisheries
Division

Marine

Fisheries

Marine

Crump Island

Type of
Protected
Area
Terrestrial

Year of
designation

Reason to
Designate

Status

Prevention of
sand mining/
public use of
natural
resources
Prevention of
sand mining/
public use of
natural
resources
Prevention of
sand mining/
public use of
natural
resources
Prevention of
sand mining/
public use of
natural
resources
Prevention of
sand mining/
public use of
natural
resources
Prevention of
sand mining/
public use of
natural
resources
Protection of
Mangroves
and the
habitats they
possess
Protection of
Mangroves
and the
habitats they
possess
Protection of
Mangroves
and the
habitats they
possess
Protection for

Boundaries
being
established
Boundaries
being
established
Boundaries
being
established
Included in
NEMMA

Pending

Pending

Pending

Pending

Pending

Included in
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Coral Reef

Division

Mamora Reef

Fisheries
Division

Marine

Green Island Reefs

Green
Island

Fisheries
Division

Marine

Johnson’s Point to
Old Road Bluff

Johnson’s
Point/ Old
Road

Fisheries
Division

Marine

Willoughby
/Christian Cove

Willoughby
Bay

Fisheries
Division

Marine

the seascape
and marine
sanctuaries
Protection for
the seascape
and marine
sanctuaries
Protection for
the seascape
and marine
sanctuaries
Important
nursery area
for several
marine
species,
especially the
queen conch
Large
ecosystem
including sea
grass beds
and coral
reefs

2010
NEMMA
Pending

Included in
NEMMA
Included in
CBMR

Pending

Table 3. Areas That Should Be Considered for Protection – Antigua
Source: Draft Protected Areas Systems Plan, EAI.
Protected Area

Location

Green Island to
Indian Town
Point

St.
Phillip

Boggy Creek
to Darkwood
Long Islands
(North Sound)
Santa Maria Hill
Wallings
Woodlands
Corbinsons Point
and McKinnons
Pond
Guiana Bay
Islands

St. Mary

Terrestrial

St.
George

Marine/Terrestrial

Wallings

Terrestrial

St.
John’s

Terrestrial/Marine

St. Peter

Marine

Great Bird
Island and
associated islets

St. Peter

Responsible
Department

Type of Protected
Area
Marine

Marine/Terrestrial

Year of
designation
NEMMA

NEMMA

Reason to
Designate
Important
Nursery for
Marine Flora
and Fauna
Wildlife
Reserve
Wildlife
Reserve

Status

Forestry
Reserve

NEMMA

NEMMA

Protection of
significant
marine and
terrestrial
ecosystems
Protection of
marine and
terrestrial eco.
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Hawksbill,
Darkwood,
Ffryes,
Rendezvous Bay,
Halfmoon Bay
Valley Church
Christian Valley
Forest on Stones

Island
wide

Beaches

Island
wide
SW

Inland valley
Rare terrestrial site

Proposed by
Fisheries

2010

Turtle Nesting
Beaches

International
Birding Area
Plants comm..

Figure 2. Location of proposed Antigua Protected Areas under consideration.
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Assessment of Biodiversity Value of Proposed Protected Areas ‐ Antigua
With respect to the development of a system of protected areas, their connectivity and
proximity to one another is an essential part of the pattern of protected areas across the land
and seascape. The land and sea are considered a linked interdependent ecosystem where they
meet and large systems with greater habitat diversity are important. Candidate sites are
mapped and crude boundaries can be drawn for protected areas. The final ecological
boundaries require a greater level of knowledge at the species, alliance and association level.
Larger protected areas are desirable and these should be linked by physical habitat corridors or
by stepping stone‐like habitat islands to other larger areas to increase available habitat diversity
and provide appropriate access and movement corridors for wildlife. In coastal marine waters it
is essential to replicate this area of protected habitat along the coast continuously, or as habitat
patches or islands, to provide room for movement and diverse habitat for marine species. On
the coast, protecting and managing an interdependent terrestrial and marine system to protect
ecosystem functions, resources and target species is the goal. These land sea systems are
complex and the real conditions of these ecosystems are only partly known. An in‐depth
biological and physical assessment must be completed for each area or watershed to establish
baseline conditions against which to measure improvement as part of a long term monitoring
goal and for determining success in protecting biodiversity. The areas under consideration are:
1. Boggy Creek to Darkwood Beach, Fryes Beach – Diverse coastal environments including
a complex heterogeneous system of mangrove wetlands, salt ponds, beach vegetation,
coastal hedge, uplands and marine seagrass beds. This is a site with excellent coastal
landscape‐seascape connectivity with extensive wildlife habitat. A Public use area.
Recommend Darkwood and Fryes Beach Coastal Reserve
2. Fort Bay Beach and Wetlands – This is a historical setting with an old fort (Fort James)
and surrounding land used for public recreation in particular areas. The large salt pond
and mangrove ecosystem to the east is healthy. Extensive shoreline mudflats,
mangroves with seasonal high water, coastal hedge and beach environments form a
common and vital buffer community. This area on the north side of St. John’s Harbour is
a rare intact and undeveloped wetland and beach system located close to the
commercial center. It has significant value as diverse habitat and a marine nursery.
Recommend Fort Bay Coastal Wetland Reserve
3. Jabberwock Beach and Forest – This is a forest, wetland and beach ecosystem that is
rather large in size with excellent connectivity of systems to the forested northeast area
of Antigua. The forest is continuous and successional in development. Excellent habitat
for wildlife breeding, shelter and food. The area is adjacent to the Northeast Marine
Management Area (NEMMA) with diverse shore resources nearby. This is a public
recreational uses area. A portion of this is already included in the NEMMA since the
declaration clearly states that it includes the landward boundaries of wetlands where
they occur. The beach would also be included. Perhaps the forest could be declared
separately. (TL Comment). Recommend Jabberwock Beach Coastal Forest Reserve
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4. Pigeon Point Bay – Located adjacent to Nelson’s Dockyard and English Harbour, this
area could be part of the National Parks Authority complex. Terrestrial and marine
ecosystems.
5. Half Moon Bay‐ Excellent example of an enclosed embayment with contiguous offshore
coral reefs. The site has beach and coastal hedge habitat, seagrass beds, extensive coral
and bedrock reef areas. This is good juvenile fish habitat and shallow nursery area. This
is a public recreation area. Recommend Half Moon Bay Beach and Coastal Reserve.
6. Mangrove Wetlands ‐York’s Salt Pond/Mangrove Wetland – Important nursery area for
marine animals. This is the only remnant wetlands area remaining from the original Jolly
Hill wetland system. (TL comment). Endangered and rare wetland mangrove species. All
existing mangrove areas left on Antigua and Barbuda should be protected and
preserved as a single Alliance/Association. Many locations are smaller sites that are
isolated from larger proposed protected areas. The recent EIMAS Maps have an
accurate mangrove wetlands layer that can be used as a template for blanket protection
of wetland areas across the island. Recommend Antigua Mangrove Wetland Reserve
System
7. Flashes – Including Hansen Bay is a large complex terrestrial and marine ecosystem of
critical importance to the island’s biodiversity. This is a designated International Birding
Area (IBA) (TL comment).The Flashes, a low, flood prone mangrove wetland bordering a
significant and largely undeveloped bay, is a critical area of habitat and hydrologic
control. Although disturbed in part by human activities and found at the base of a large
watershed, it is essentially flat in character and is vital to wetland species and the water
quality for Hansen Bay, a complex embayment of seagrass and coral reef habitat.
Recommend the Flashes/Hansen Bay Reserve.
8. Pinching Bay Wetlands – This is a large mangrove salt pond, considerable open water
habitat, mangrove forest and fringe. It has one or more outlets to Hansen Bay
ecosystem, upland communities adjacent and beach berm community bordering the
ocean shore. The pond is isolated, undeveloped and excellent habitat for wetland bird
species, juvenile fish and other invertebrates. Included in above.
9. Body Ponds – A large hydrologic drainage area comprised of shallow ponds and linked
by drainage ghuts to the lowland Flashes. Excellent linked wetland system of significant
size and serving as high quality wildlife habitat. This area contains several vegetation
Alliances and Associations of special concern. Recommend the Body Ponds Reserve
10. Crump Island Coral Reef – NEMMA. The entire area and surrounding environment is a
rich complex of fringing, linear and patch reefs blended with extensive seagrass beds
and sand channels to form a healthy, diverse ecosystem of significant size and
comprised of many habitat types. The unique island vegetation, coastal hedge and
shrublands, the coastal wetlands nearby and the extensive combination of marine
communities makes this a particularly important area for preservation. The shallow and
enclosed nature contribute to nursery characteristics important to species richness and
abundance. Recommend the Guiana Islands Marine Reserve.
11. Mamora Reef – Small enclosed embayment and offshore reef system. Rich in habitat
diversity with seagrass, coral communities, lagoon features, quiet secure bay habitat
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and beach berm environment. The complex of systems and the isolated nature of
Mamora Bay on the headland of Willoughby Bay make it an outstanding addition to the
habitat islands approach. Significant development of beach headland presents threat to
water quality, habitat degradation but reef area is outside of channel and isolated.
12. Green Island Coral Reefs – NEMMA. Nonsuch Bay, the area from Indian Town Point to
and including Green Island is another example of a large complex land and sea
ecosystem. A large watershed drains to special areas like Black and Bristol Ghauts, as
well as the mangrove wetlands at Ayer’s Creek. This and the wide quiet water out to the
bay are excellent nursery grounds for marine stocks. Development is limited to the
northwest shore and there are many isolated coves and remote beaches with a
heterogeneous mix of marine communities and adjacent coastal shoreline habitat.
Mangrove wetlands and salt ponds are found scattered extensively along the coast of
Nonsuch Bay in a patchy pattern around the seasonally flooded areas. Seagrass beds
dominate the inner bay. Coral reefs dominate the outer bay and offshore areas
extensively. Patch reefs are found spotting the middle of the inner bay along with
bedrock encrusted coral along significant areas of the shoreline. This assemblage
comprises a diversity of habitats making it one of the richest for protection, restoration
and preservation. Recommend the Indian Town Point to Green Island Marine Reserve.
13. Johnson’s Point to Old Road Bluff – CBMR. This long narrow stretch of relatively flat
coastal land catches the drainage from Mt. Obama to the north, creating extensive
mangrove wetlands and salt ponds adjacent to a coral dominated shoreline, shallow
lagoon of seagrass beds and an extensive offshore barrier reef. The terrestrial system is
supported by rainfall from higher areas leading to a linear fringe of mangroves along the
coast in low lying areas. The Cades Bay Marine Protected Area currently protects some
of these resources but a new assessment should be completed based on current
knowledge. The jurisdiction of this existing protected area should be expanded to
include other contiguous areas of importance so that complete interdependent systems
can be preserved. Current aerial photos do not include much of the offshore reef areas.
Recommend expansion of the Cades Marine Reserve.
14. Willoughby Bay and Christian Cove – This is a large bay with deep generally
undeveloped headlands leading to an extensive but somewhat disturbed mangrove
wetland which captures water from a large sub‐watershed. Complex system of seagrass
beds inshore with patches of coral reef. The off shore areas are dominated by extensive
coral reefs. The inner bay and wetlands function as an important nursery environment
with the middle bay appropriate for juvenile organisms. At least the inner wetlands
should be protected. The entire bay system is appropriate for protection and
management of some type depending on the outcome of the Systems Plan.
Recommend Willoughby Bay/Christian Cove Marine Reserve
15. All Offshore Islands: Long Island – NEMMA. The offshore ecosystems of coral reefs and
seagrasses are extensive surrounding the island and isolated from most mainland
impacts. These reefs and seagrass beds provide an extensive and contiguous marine
corridor and connection to the other reefs in the eastern reef complex, linking the south
east to the Northeast Marine Sanctuary. Long Island, while developed, has suitability for
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sea birds and other island endemic species. All offshore islands, including Five Rock
Island and others on the west coast, should be considered for inclusion in the Protected
Areas Systems Plan. These islands provide terrestrial and marine habitat as a broad
complex assemblage of important community types. The existing shrubland and forest
vegetation, the wetland communities along the coast, the isolation of the islands,
offshore seagrass, corals and complex fisheries all support their inclusion as a backbone
to a Marine Protected Areas System.
16. Wallings Forest – Designated International Birding Area (IBA). The literature and
research indicate the Wallings Forest/Fig Tree area is an excellent example of a mature
and to some extent undisturbed upland forest ecosystem. Survey literature all point to
the occurrence of critical plant and animal species associated with the area. Several
important vegetation Alliances and Community Associations are found throughout the
mountainous area. The area of forest is large and mixed with a pattern of open grazing
areas and contiguous with other adjacent forested areas. The expansive forested south
east mountainous area acts as core wildlife habitat for multiple species. Recommend
the Mount Obama, Wallings Sugarloaf Forest Reserve.
17. Corbinson’s Point and McKinnon’s Pond– Designated International Birding Area (IBA).
The proximity of this point and inlet to McKinnon’s Pond, a large wildlife area, along
with the offshore pattern of coral reefs and seagrass recommends this for consideration
of some protection and restoration efforts. Important site for the West Indian Whistling
Duck. Recommend the McKinnon’s Pond Reserve Wetland Restoration Area
18. Guiana Bay Islands‐ Great Bird Island and Associated Islets – NEMMA. As stated
previously, all offshore islands should be placed into the management of the Protected
Areas System. The Guiana Bay Islands form the central core of the eastern coral reef
ecosystem and together with the adjacent Crump Island and Green Island reefs to the
south and the numerous Bay Islands including Great Bird Islets to the north, they form
one of the more impressive Eastern Caribbean Reef Ecosystems. An extensive sea tour
of this area showed it to be incredibly diverse in landscape and seascape pattern,
reasonably healthy when compared to other regional reef systems and isolated from
most land based threats. The area represents the core of what is needed to build a
productive and healthy Marine Protected Area. Recommend the Guiana Bay Island
Marine Reserve.
19. Valley Church and Christian Valley‐ Designated International Birding Areas (IBA).
20. Forest on Stones – Southwest watershed terrestrial ecosystem.
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A Preliminary Assessment & Mapping of Vegetation Associations and Alliances
to promote a System of Protected Areas for Antigua and Barbuda:
In the project objectives it is stipulated that “A Vegetation Classification of Antigua, Barbuda
and Redonda” (Lindsay and Horwith, 1997) will serve as the primary resource for the project’s
preliminary vegetation assessment and mapping to Physiognomic Class Level. The Lindsay‐
Horwith classification system acknowledges the severe anthropogenic impacts that have
affected the landscapes of Antigua and Barbuda, focusing on “…the biological realities of both
islands today.” To address national biodiversity conservation and management objectives from
both national and global perspectives, Lindsay and Horwith also adopted the proposed
hierarchy of the United States Federal Geographic Data Committee (FGDC, 1996) as presented
in the Vegetation of the West Indies, by the Southeast Regional Office of The Nature
Conservancy (Weakley, 1996).
After reviewing the Lindsay‐Horwith system, the team felt that physiognomic class used for
mapping purposes did not capture the importance of classification types from the most
specifically described, lower levels in the FGDC hierarchy known as the “floristic levels”,
including “alliances” and “community associations”, for possible inclusion in our proposed
system of protected areas. According to Lindsay and Horwith, “The Alliance typically includes
one or more characteristic species in its title, and together with the description under
“Concept”, it provides an operational definition that allows it to serve as the basic unit for
conservation management concerns… Community Associations provide more information at
the species level, and thus improves biodiversity conservation efforts.”
The selections here are based on information provided primarily by Lindsay and Horwith in
their detailed descriptions or “concepts” and on location listings, general botanical and local
expert knowledge. Lindsay and Horwith also included a section on Conservation Implications in
their classification system. The section, Table 3 ‐ Conservation status of vegetation types in
Antigua‐Barbuda‐Redonda, provided information about the distribution of vegetation types
and primary causal factors threatening biodiversity conservation. These data were reorganized,
assessed and condensed into a preliminary list of vegetation community types to be considered
for conservation in protected areas. These areas of Alliance and Association should be re‐
surveyed to determine the current status and need for protection relative the original 1997
work.
To begin incorporating this information into the mapping protocol, the selected vegetation
community types were located as well as possible from the descriptions given in the literature
on standard maps using locations supplied by Lindsay and Horwith. Digital aerial photographs
were also used for reference during this initial phase. Field assessments must be made and geo‐
referenced locations taken to add to the EIMAS.
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Vegetation Alliances and Community Associations of Special Concern
Vegetation Classification of Antigua‐Barbuda‐Redonda
by Kevel Lindsay and Bruce Horwith (1997)

Antigua
I.A.1.N.a. Lowland tropical or subtropical broad‐leaved evergreen closed tree canopy (1) Ficus
citrifolia‐Ceiba pentandra‐Roystonea oleracea. Alliance 1
I.A.1.N.a. Lowland tropical or subtropical broad‐leaved evergreen closed tree canopy (2)
Mangifera indica‐Cocos nucifera‐Bucida buceras. Alliance 2
I.A.5.N.a. Lowland tropical or subtropical broad‐leaved evergreen sclerophyllous closed tree
canopy (1) Calliandra purpurea‐Hylocereus trigonus. Alliance 3
I.A.5.N.e. Tidally flooded tropical or subtropical broad‐leaved evergreen sclerophyllous closed
tree canopy (1) Rhizophora mangle. Alliance 4
I.C.1.N.c. Seasonally flooded/saturated topical or subtropical mixed evergreen‐deciduous
closed tree canopy (1) Annona glabra‐Bucida buceras. Alliance 5
II.A.1.N.e. Tidally flooded tropical or subtropical broad‐leaved evergreen open tree canopy. (1)
Rhizophora‐Avicennia‐Laguncularia. Alliance 7
III.A.5.N.b. Facultatively deciduous extremely xeromorphic tropical or subtropical shrubland (1)
Pilosocereus royeni‐Agave karatto. Alliance 8
II.C.1.N.x. Seasonally/temporally flooded tropical or subtropical mixed evergreen‐deciduous
open tree canopy (1) Cordia oblique. Alliance 9
II.C.1.N.x. Seasonally/temporally flooded tropical or subtropical mixed evergreen‐deciduous
open tree canopy (2) Annona glabra . Alliance 10
IV.C.1.N.c. Tropical or subtropical succulent‐facultatively drought‐deciduous dwarf‐shrubland
(1) Melocactus intortus‐Jacquinia arborea. Alliance 11
III.A.1.N. Semipermanently flooded tropical or subtropical broad‐leaved evergreen shrubland
(1) Rhizophora‐Avicennia‐Laguncularia. Alliance 12
V.C.1.N.a. Non‐tidal tropical or subtropical hydromorphic rooted vegetation (1) Ruppia‐Najas
non‐Alliance. Salt ponds. Alliance 13
V.C.1.N.a. Non‐tidal tropical or subtropical hydromorphic rooted vegetation (2) Nymphaea‐
Nelumbo‐Pistia Alliance. Freshwater ponds and gut pools. Alliance 14
VII.C.4.N.c. Seasonally/temporarily flooded mud flats. 1) Salicornia‐Batis‐Sesuvium & (2) Algae‐
dominated Alliances. Salt marshes with mangroves frequently with scrub mangrove. Alliance 15
VII.C.4.N.d. Tidally flooded mudflats (1) Rhizophora‐Avicennia‐Laguncularia‐Conocarpus. 16
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Antigua Geographic Locations for
Alliances and Associations of Special Concern described above
The following list of geographic place names is based on commonly used names
which may vary. In some cases the actual places are known by geographic coordinates
and these will be shown on supporting thematic maps. In many other cases mapping
of these small habitat patches is by approximate location only. Significant additional
field work is necessary to accurately locate centers of population and boundaries. In
cases of rare and endangered species, approximate locations are given to the general
area only.
The goal of this mapping and report is to determine proximate locations of these areas to
determine their interdependence, their spatial pattern and their inclusion and bundling into
larger protected areas. The aim is to find groupings of important sites within or near to other
proposed or existing protected areas to expand the natural reserve and connect these areas
through natural landscape corridors.
Name Location
1.
Sugarloaf Mt. northern slope
2.
Wallings Hill and Wallings Forest
3.
Boggy Peak; Mount Obama
4.
Dark Valley
5.
Christian Valley
6.
Dunning Valley
7.
Blubber Valley
8.
Fig Tree Drive
9.
Christian Valley
10.
Sugar Loaf
11.
Hamilton's and Brecknocks
12.
Signal Hill
13.
Richmond Hill
14.
Windy Ridge areas
15.
Freeman's Village and All Saints West
16.
Flashes
17.
Urlings
18.
Cades Bay
19.
Carlisle Bay
20.
Falmouth Harbour
21.
English Harbour
22.
Indian Creek
23.
Christian Hill
24.
Ayer’s Creek
25.
Fitches Creek.

Alliance
1
1
1
1
1
1
1
2
2
2
2
2
2
2
3
4
4
4
4
4
4
4
4
4
4
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Name Location
Alliance
26.
Black Ghaut & Bristol Ghaut between Collins Reservoir
5
& Gaynors ,
27.
North Sound stream draining into Fitches Creek,
5
small patches in Fitches area
28.
McKinnon’s Salt Pond
6
29.
Valley Church Bay
6
30.
Goat Head at Cades Bay
6
31.
Jabberwock
6
32.
Flashes south and east sides as you move inland
7
33.
Cades Bay
7
34.
Carlisle Bay
7
35.
Ayers Creek
7
36.
Fitches Creek
7
37.
Jabberwock
7
38.
Picadilly area
8
39.
Devil's Bridge
8
40.
Willikies and other small pockets on eastern side of the island
8
41.
Savanna area
8
42.
Crab Hill
8
43.
Mt. Caramel
8
44.
Urlings
8
45.
All Saints
9
46.
Body Ponds
9
47.
Swetes and Burkes
9
48.
Pigotts/Fitches Creek (sw of airport runway/
10
north of Piggotts Quarry( 1 remains)
49.
Willoughby Bay
11
50.
Mill Reef
11
51.
All Offshore islands
11
52.
McKinnon’s Salt Pond
12
53.
Yeptons
12
54.
Galley Bay
12
55.
Pinching Bay
12
56.
Valley Church Bay
12
57.
Goat Head at Cades Bay
12
58.
Jabberwock .
12
59.
Salt ponds
13
60.
Freshwater ponds ‐ gut pools
14
61.
Christian Hill
15
62.
Parham
15
63.
Hanson’s Bay
16
64.
The Stones
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Figure 3: Location of Vegetation Alliances and Community Associations
of Special Concern ‐ Antigua
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Barbuda Protected Areas Analysis
Site

Year
Designated

Management
Institution

Size
(hectares)

Reason for
Declaration

Palaster Reef
Restricted Area (a)

1973

Fisheries
Division

500 (f)

Fishing, wreck
diving, tourism (f)

Codrington Lagoon
(Ramsar Site#1488)
(g)

2005

Barbuda
Council

3,600

Wetland of
international
significance; ecosystem
conservation;
sustainable use.

Table 4. Existing Protected Areas and Parks in Barbuda (Gardner et al)

Codrington Lagoon
National Park

Palaster Reef

Figure 4: Barbuda Existing Protected Areas (with coordinate bounds)
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Table 5. Protected Areas Under Consideration ‐ Barbuda
Protected
Area
Goat Island
Wildlife Park

Location

Responsible
Department

Barbuda

Type of Protected
Area
Terrestrial/Marine

Spanish Point
Darby’s Cave
Bull Hole

Barbuda
Barbuda
Barbuda

Terrestrial/Marine
Terrestrial
Terrestrial

Highlands
Forest / cliffs
Two Foot Bay

Barbuda

Terrestrial

Barbuda

Terrestrial/Marine

Year of
designation

Reason to
Designate
Wildlife
protection,
recreation

Status

Wildlife reserve
Wildlife Reserve
Managed Nat.
Reserve
Wildlife
Reserve
Wildlife Reserve

Figure 5. Proposed location of Barbuda Protected Areas under consideration.
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Assessment of Biodiversity Value of Proposed Protected Areas ‐ Barbuda
Barbuda is rich in resources, biological diversity and culture. Isolation and lack of development
pressure work in favor of protecting large important ecosystems of many types. Unfortunately
for Barbuda, the areal extent of the color photographs used to delineate marine habitat
communities is not broad enough or clear enough to be used for mapping marine resources.
This has resulted in excellent terrestrial maps, but no marine habitat maps can be produced
from this limited coverage. Future aerial photographic flights must be flown to capture the
images in an appropriate manner so that delineation of marine communities can be
accomplished. Still, the marine communities are rich and completely encircle the island.
Barbuda itself is a unique place dominated by wetland habitat with a number of unique
terrestrial sites also.
With respect to the development of a system of protected areas, their connectivity and
proximity to one another is an essential part of the pattern of protected areas across the land
and seascape. The land and sea are considered a linked interdependent ecosystem where these
systems meet. Candidate protected area sites have been mapped and on these maps crude
ecological boundaries can be drawn for protected areas that include the greatest diversity or
rare communities.
In terrestrial situations larger protected areas should be linked by physical habitat corridors or
by stepping stone habitat islands to other areas to increase available habitat diversity and
provide appropriate access and movement corridors for wildlife movement. In coastal marine
waters it is essential to replicate this area of protected habitat along the coast continuously, or
at least as habitat patches and islands, for long distance movement and habitat for marine
species. This develops a terrestrial and marine system for protection. Real conditions of these
ecosystems are only partly known. In‐depth biological and physical assessments must be
completed for each area or watershed to establish baseline conditions against which to
measure improvement as part of the long term monitoring goal. A brief assessment of each
area follows.
1. Goat Island Wildlife Park – This area included in the Codrington Lagoon National
Park is very biologically rich in important habitat types. Extensive mangrove
communities, open water lagoon, and dwarf shrublands dominate the area. Off
shore, unmapped coral reefs and seagrass beds cover a vast area of shallow
coastal shelf creating a very complex and tightly linked interdependent land and
sea ecosystem. The area contains a number of vegetation Alliances and
Associations of special concern, is undeveloped at present and should be
protected. Recommend the establishment of the Goat Island Wildlife Reserve.
2. Spanish Point – This narrow peninsula on the southeast coat of Barbuda has a
combination of characteristics which make it an excellent site for a wildlife
reserve. The isolation of the location, proximity to major freshwater wetlands
and mangrove communities, the existing dwarf shrublands, coastal hedge and
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nearness to offshore seagrass beds, coral reefs and fisheries provide exceptional
and diverse habitat which provide significant resources for resident and
migratory wildlife. Recommend Spanish Point/Palaster Reef Coastal Reserve.
3. Highlands Cliffs and Forest; Darby’s Cave – Located in the northern Highlands
this site is a rare and highly unusual habitat type for the island. There are several
caves in the highlands, these limestone sinks collect rainfall, and as a result
provide conditions for unusual plant communities and dependent fauna. They
are surrounded by the Highlands Forest and the very unusual Highlands Cliffs on
the west. These cliffs provide niche habitat for many species and are unusual
formations and substrate for plant communities. Nearness to forest, shrubland,
coastal hedge, cliffs and marine resources, it provides a complex set of
environmental conditions not common to the islands. Several vegetation
Alliances of Special Concern are found here. Recommend the Barbuda Highlands
Reserve.
4. Bull Hole – This area in the southern portion of the island is another example of
an unusual, rare and biologically important inland freshwater mangrove
community which supports other rare flora and dependent wildlife. The site is a
location of significance as a wet habitat island in a dry landscape. The proximity
to adjacent and very diverse plant communities and marine resources and
provide a complex of habitat types supporting significant biological diversity.
Several vegetation Alliances of Special Concern are found here. Important for
wildlife. Recommend protection of all fresh and saltwater mangrove and
wetlands communities island‐wide.
5. Two‐foot Bay – very unique location at the northern base of the Highlands in a
transitional area between upland and low wetlands to the North. The area is
isolated, favored with multiple habitat types nearby and lies along a significant
offshore reef. Minimal recreational use occurs here where the cliff habitat begins
and runs linearly south along the coast.

A Preliminary Assessment & Mapping of Vegetation Associations and Alliances
Barbuda
The selections here are based on information provided primarily by Lindsay and Horwith in
their detailed descriptions or “concepts” and on location listings, general botanical and local
expert knowledge. Lindsay and Horwith also included a section on Conservation Implications in
their classification system. Conservation status of vegetation types in Antigua‐Barbuda‐
Redonda, provided information about the distribution of vegetation types and primary causal
factors threatening biodiversity conservation. These data were reorganized, assessed and
condensed into a preliminary list of vegetation community types to be considered for
conservation in protected areas.
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To begin incorporating this information into the mapping protocol, the selected vegetation
community types were located as well as possible from the descriptions given in the literature
on standard maps using locations supplied by Lindsay and Horwith. Digital aerial photographs
were also used for reference during this initial phase.

Vegetation Alliances and Community Associations of Special Concern
Vegetation Classification of Antigua‐Barbuda‐Redonda

Barbuda
I.A.1.N.j. Solution-hole tropical or subtropical broad-leaved evergreen closed tree canopy
Alliance (1) Coccothrinax barbadensis Alliance 17
I.A.5.N.a. Lowland tropical or subtropical broad-leaved evergreen sclerophyllous closed tree
canopy (3) Coccoloba uvifera-Canella winterana Only in Barbuda. Limited to highland.
Considerable destruction from 1995 hurricane. Alliance 18
I.A.5.N.d. Seasonally flooded/saturated tropical or subtropical broad-leaved evergreen
sclerophyllous closed tree canopy.(1) Rhizophora mangle. Only in Barbuda. Alliance 19
II.A.1.N.a. Tropical or subtropical broad-leaved evergreen open tree canopy (2) Coccothrinax
barbadensis Only in Barbuda. Alliance 20
II.A.1.N.b. Seasonally/temporarily flooded tropical or subtropical broad-leaved evergreen open
tree canopy (1) Conocarpus erectus-sedge. Only in Barbuda. Alliance 21
II.A.1.N.d. Semipermanently flooded tropical or subtropical broad-leaved evergreen open tree
canopy (1) Rhizophora-Avicennia-Laguncularia Alliance 6
II.C.1.N.x. Seasonally/temporally flooded tropical or subtropical mixed evergreen-deciduous
open tree canopy (3) Annona glabra – Conocarpus erectus Alliance 22
III.A.1.N.h. Tidally flooded tropical or subtropical broad-leaved evergreen shrubland (1)
Rhizophora-Avicennia-Laguncularia-Conocarpus Alliance 23
III.A.5.N.b. Facultatively deciduous extremely xeromorphic tropical or subtropical shrubland (1)
Pilosocereus royeni-Agave karatto Alliance 24
III.C.1.N.b. Seasonally flooded tropical or subtropical mixed evergreen-drought
deciduous shrubland (1) Croton flavens- Lantana involucrata seasonally flooded
Only in Barbuda. Alliance.25
IV.C.1.N.a. Tropical or subtropical mixed evergreen-drought deciduous dwarf-shrubland (1.a)
Chrysobalanus icaco-Thrinax morrisii Association - Only in Barbuda. Alliance 26
V.A.1.N.c. Tropical or subtropical perennial grassland Alliance (1) Paspalum medium-tall bunch
grassland Alliance. Only in Barbuda. Reportedly only natural savannah within the Lesser
Antilles 27
IV.C.1.N.a. Non-tidal tropical or subtropical hydromorphic rooted vegetation (1) Ruppia-Najas
non-Alliance. Salt ponds. Alliance13

Tropical Ecosystem Consulting

Protected Areas Analysis for Antigua and Barbuda

2010

V.C.1.N.a. Non-tidal tropical or subtropical hydromorphic rooted vegetation (2) NymphaeaNelumbo-Pistia Alliance. Freshwater ponds and gut pools. Alliance14
VII.C.4.N.c. Seasonally/temporarily flooded mud flats (1).Salicornia-Batis-Sesuvium & (2)
Algae-dominated Alliances. Salt marshes associated with mangroves freguently with scrub
mangrove. Alliance 15
VII.C.4.N.d. Tidally flooded mudflats (1) Rhizophora-Avicennia-Laguncularia-Conocarpus
Alliance. Sparse mangrove vegetation. Alliance16

Barbuda Geographic Locations for:
Vegetation Alliances and Associations of Special Concern
The following list of geographic place names is based on commonly used names
which may vary. In some cases the actual places are known by geographic coordinates
and these will be shown on supporting thematic maps. In many other cases mapping
of these small habitat patches is by approximate location only. Significant additional
field work is necessary to accurately locate centers of population and boundaries. In
cases of rare and endangered species, approximate locations are given.
The goal of this mapping and report is to determine proximate locations of these areas to
determine their interdependence, their spatial pattern and their inclusion and bundling into
larger protected areas. The aim is to find groupings of important sites within or near to other
proposed or existing protected areas to expand the natural reserve and connect these areas
through natural landscape corridors.
Name Location

Alliance
Bryant Cave
17
Darby Cave
17
Palmetto Point
18
Codrington Lagoon on a spit west of the lagoon(from Palm Beach to Cedar Tree Point),
and the southeast coast
18
Bull Hole and areas east of Bull Hole
19
Freshwater Ponds
19
Eastern Highlands – some solution holes (e.g., Box Cave and Round Cave)
19
Highlands ‐Fairly continuous belt running east to west in the south‐east
section of the Highlands
20
Palmetto Point ‐ only known from one area, , in old, weathered dunes
in the northwest section and the southwestern section.
21
Bull Hole and areas east of Bull Hole
6
Freshwater Pond
6
Pelican Bay and Pelican Point
6
Rubbish Bay
6
Castle Bay west
6
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Bulls Hole vicinity
Codrington Lagoon and Creek
Goat Island
Coco Point
Sea Cliffs ‐ Northern and northeastern face of the Sea Cliffs
Barbuda Lowlands only‐east to southeast and south to southwest of the Highlands.
Palmetto Point
Bull Hole southeast
Salt ponds
Freshwater and gut ponds
Salt marshes
Codrington Lagoon and Creek
Goat Island
Rabbit Island
Kid Island
Cocoa Point

2010
Alliance
22
23
23
23
24
25
26
27
13
14
15
16
16
16
16
16
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Figure 6: Vegetation Alliances and Community Associations of Special Concern
Barbuda
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Recommendations for:
Developing a System of Protected Areas for Antigua and Barbuda

Introduction
The goal behind a System of Protected Areas in Antigua and Barbuda is the maintenance, long‐
term preservation and restoration of biological diversity; described as the total richness and
abundance of all living organisms and their environments. The objective is to preserve a
significant amount of each habitat type, provide natural corridors for movement, remove or
address threats and target certain species and communities for real protection. Biological
diversity has been reduced enormously in the past century as human habitation expands
leaving disturbed, fragmented and degraded habitat. This is particularly evident on Antigua
where colonialism and agriculture have combined over three hundred years to produce a land
and seascape of significant ecological disturbance. However, many ecologically diverse and
important terrestrial and marine systems still are found in relatively undeveloped or
undisturbed condition. This presents an opportunity to identify and develop a system of
protected areas to preserve this wealth of biodiversity and quality of life on Antigua and
Barbuda.
Species and ecosystems interact in complex ways. The loss of species and the extinction rates
for species are increasing faster in recent decades around the world. The Caribbean islands and
seascape are considered a biodiversity hotspot for this region. The loss of a single keystone
species like Elkhorn Coral (Acropora palmata) from a coastal ecosystem can dramatically shift
the balance and function of that ecosystem impacting many other dependent species.
Diminishing populations of organisms, diminishing and poorer quality habitat affect the
foundation of ecosystems creating a cascade of unforeseen negative events. To keep large
complex ecosystems healthy, significant core areas of habitat must be protected. These areas
must contain a complex assemblage of diverse habitat types to create sufficiently complex food
chain niches and community structure.
By protecting the web of life and genetic diversity that supports all species, humans included,
we protect ourselves, our quality of life and the integrity of life on earth for future generations.
In addition to the need to maintain ecological stability, there are keystone reasons for
preserving diversity. All species are interdependent, ecological limitations exist for humans as
well as other species, resources should not be wasted and respect for human life and human
diversity are compatible with a respect for biological diversity. Protecting areas and resources
makes simple sense on an island of fixed size and limited resources. Doing it now makes even
more sense.
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General Recommendations on Protected Area Systems for Antigua and Barbuda
In Antigua and Barbuda, very little geo‐referenced species scale information exists that can
become part of the EIMAS, leaving a data gap for completion of an Ecological Gap Analysis and
the final grouping, pattern and boundaries of the protected areas system candidates. Geo‐
referenced data that do exist have crucial metadata issues. The scope of this present work
could not include developing species and Alliance scale datasets for all organisms of concern.
More importantly, the scope created the EIMAS foundation for assessment of island wide scale
resources and the opportunity to add the finer scale layers of information as they become
available.
These finer scale layers include greater in‐depth assessment of each watershed unit to
understand the geography of resources and more importantly the condition of the resources.
Any Protected Area Plan will require appropriate level assessment of the physical and biological
resources of each proposed protected area. This requires details and field work to capture the
finer scale information critical to bounding the ecosystem and managing the reserve. Since this
critical site specific information does not exist and is presently planned as a beginning for the
Southwest Watershed, the recommendations here are for generalized and approximate
boundaries around and including certain assessed features for protected areas. Names are only
applied for illustration purposes. When a protected area is designated, a compromise must be
found between the preservation of ecosystem function and the target of managing the area for
biodiversity and satisfying government and community will for multiple use approaches.
Protected Areas can be planned and established with limited data. By basing the design of the
PA on general principles of ecology and conservation biology, the limitation of specific
knowledge can be eased. Protected areas should be large in size, have minimum edge and
fragmentation effects, be rich in endemic species, encompass community groupings of
biological diversity underrepresented in other areas, span terrestrial and marine locations,
protect elevation gradients and fill the need for large core habitat parks in different climate
zones if possible. These Protected Areas need to be linked by natural corridors for species
movements, migrations and expansions. The whole system plan must be predicated on
sufficient autecological knowledge of target species and habitats.
For a protected area to meet its purpose of protecting biodiversity, it must be a diverse system
in itself. To address loss of biodiversity it needs to be clearly understood what needs to be
protected, where and how. Final boundaries and coordinates for the Protected Areas System
can be drawn only upon an in depth assessment of the area, design of the components of the
systems plan, the legal and political will, funding sources and the prioritization of the protected
areas. The EIMAS has allowed the mapping and assessment of resource areas for the qualities
important to building a protected areas system and protecting biological diversity on a long‐
term basis. No final IUCN Protected Area Categories are recommended at this initial stage until
due consideration can be given in further studies to current human use patterns, multi‐use
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discussions, species and habitat alliance data, and the finer scale detail required to understand
and successfully manage these complex ecosystems.
In Antigua and Barbuda, developing a protected area design for a geographic system of areas
that function as naturally as possible is a complex task. Identifying and listing the name of a
location is simple, assessing the areas biological value and linking it with other ecosystem
attributes to build a real and comprehensive network of systems that function and sustain
themselves naturally is educated thinking prone to mistakes. We simply don’t know enough and
must rely on saving the largest core areas and diverse habitat around in hopes of protecting
species at the same time. Once this EIMAS mapping and assessment effort is complete, the
components will provide a solid foundation for an Ecological Gap Analysis to assist with the
Systems Plan alternatives.
Additionally, the present and future human uses of the area are a reality that must be dealt
with. Based on the findings of this general ecological mapping and assessment, the following
initial recommendations are made for the Antigua Protected Areas System in order to guide
ecological system development.

Antigua Protected Areas System Plan
Recommendations
The existing protected areas of Antigua: Cades Marine Reserve, Diamond and Salt Fish Tail
Reefs and the Northeast Marine Management Area (NEMMA) have been plotted as an EIMAS
layer. The decision making to identify the boundaries of these protected areas is not known,
but a review of their location and the resources they protect indicates the need for an
expansion of their boundaries to capture more important habitat types. After reviewing the list
of existing and proposed protected areas and mapping the location of each as an EIMAS layer, it
is clear that the System of Protected Areas for Antigua includes areas at multiple scales from
large important ecosystems to small terrestrial vegetation Alliances and Associations that are
uncommon and of significant biological value.
As a result of this comprehensive assessment, we are recommending the organization of a
structure of 4 protected areas systems based on contributing watershed boundaries. This will
put all of the terrestrial and marine resources of Antigua into a potential management
framework which can be further divided into multiple jurisdiction units and specific supporting
management objectives. The four management areas are depicted in Figure 7, below, and are
designated/recommended as: IUCN Category VI: Sustainable use of natural resources (i.e.,
Managed resource protected area). Names are used for illustration purposes only.
The Eastern Antigua Bay Islands MPA
The Southeast Antigua MPA
The Southwest Antigua MPA
The Northwest Antigua MPA.
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This division of these four areas separates the coast line into sections, each of which is bounded
by the watersheds that contribute and flow into the unit. The entire coastline is split into
adjoining management categories (districts) designed to follow watershed boundaries from
shore enabling a ridge to reef management plan for the coastal watershed impact areas. Within
each of the MPA jurisdictions, are a number of smaller protected areas with management
regulations determined by the objective of each protected area.

Figure 7: Proposed Overall Marine Protected Areas Jurisdiction ‐ Antigua

•
Northwest Antigua MPA

Southwest Antigua MPA

Eastern Antigua Bay Islands MPA

Southeast Antigua MPA
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Eastern Antigua Bay Islands Marine Protected Area ‐ NEMMA
The eastern coral reef system of Antigua is one of the more extensive and complex reef system
and seagrass found in the Caribbean. An expansive marine protected area to cover the entire
eastern coral reef, seagrass and mangrove wetland system as a single management resource
comprised of separate protected area management categories including upland watershed
management areas should be formed. Based on watershed boundaries, this MPA can consider
management of contributing watersheds. Distinct management approaches should be used for
different components of the Systems Plan in each jurisdiction. This MPA includes all wetlands
within the boundary and the following proposed reserves and differing management objectives.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Northeast Marine Management Area (NEMMA) Including the areas below:
Green Island – Indian Town Point Marine Reserve
Guiana Bay Islands Marine Reserve
Long Island Marine Reserve
Jabberwock Beach and Coastal Reserve
Fitches Creek Wetlands
Parham Harbour Wetlands
Ayers Creek Wetlands and Black Ghaut
Mercers Creek Wetlands

Southwest Antigua Marine Protected Area
The Southwest Watershed has varied topography from high moist mountains and drainage
valleys to fertile soils, extensive wetlands, and significant forest resources. Extensive coral reefs
and fisheries resources exist on the south shore among large areas of seagrasses. The system
represents a tightly linked watershed, strong hydrology and coastal embayment influence.
Natural corridors of forest should be sought to link the upland reserves. This area is a singular
topographic feature that shows significant diversity, is an area of special concern and includes
the following proposed reserves.
1.
2.
3.
4.
5.

Cades Bay Marine Reserve (CBMR) – with expanded boundaries
Carlisle Bay Wetlands (CBMR)
Mount Obama, Wallings and Sugarloaf Forest Reserve
Fryes and Darkwood Beaches Coastal Reserve
Christian Valley Reserve (International Birding Area)

Southeast Antigua Marine Protected Area
This management area is small in watershed extent but contains significant landscape and
seascape resources as well as cultural and historical locations of great importance. The upland
watersheds are lower in elevation and support dry landscape vegetation, including a number of
important Alliances and Community Associations. The Nelson’s Dockyard National Park is
located in this watershed and the offshore areas contain significant marine resources including
the following proposed reserves.
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1. Willoughby Bay and Christian Cove Wetlands
2. Mamora Reef Marine Reserve
3. Half Moon Bay Beach and Coastal Reserve

Northwest Antigua Marine Protected Area
While this management jurisdiction is the most developed of the 4 proposed areas, it also
contains important watershed areas like the Body Ponds and downstream environments like
the Flashes. There are significant mangrove wetlands, freshwater wetlands and important
vegetation Alliances and Associations. Offshore areas or coral reef and seagrass beds are
prominent coastal resources of concern that comprise a complex ecosystem of high uplands,
expansive flatlands and coastal embayments. The area contains the following proposed
reserves.
1.
2.
3.
4.
5.

Hansen Bay and the Flashes
Yepton’s Mangrove Wetlands
Galley Pond Mangrove Wetlands
Fort Bay Pond Wetlands, Beach and Fort
McKinnon’s Salt Pond and Corbison Point
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Figure 8: Approximate Boundaries of Proposed Protected Area Reserves
Reserves to include proposed sites and site of vegetation Alliances
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Barbuda Protected Areas System Plan
Recommendations
The existing protected areas of Barbuda: Codrington Lagoon National Park and Palaster Reef
have been plotted as an EIMAS layer. The decision making to identify the boundaries of these
protected areas is not known, but a review of their location and the resources they protect
indicates the need for an expansion of their boundaries to capture more important adjacent
habitat types. After reviewing the list of existing and proposed protected areas and mapping
the location of each as an EIMAS layer, the current System of Protected Areas for Barbuda
includes areas at multiple scales. This includes large terrestrial and marine ecosystems to small
terrestrial vegetation Alliances and Associations that are uncommon and of significant
biological value.
The Island of Barbuda is extremely rich in natural areas of significant biological value. The
island is surrounded by coral reefs, seagrass beds, shallow coastal areas, deep reefs, lagoons
and expansive mangrove wetlands. Limited development of the island has left many of these
areas in excellent condition, and as development on the island is very slow, there is the
opportunity to develop a set of MPA jurisdictions to provide management authority for all
contiguous resources. As a result of this work we are recommending the organization of a
structure of two protected areas system jurisdictions based on a natural division of the
southern terrestrial Highlands section and the northern mangrove wetland/lagoon complex.
Designated/recommended as: IUCN Category VI: Sustainable use of natural resources (i.e.,
Managed resource protected area). Names are used for illustration purposes only.
This will put all of the terrestrial and marine resources of Antigua into a management
framework which can be further divided into multiple jurisdictional units and specific
supporting management objectives. The two management areas are depicted in
Figure 9 and are designated as:
The Codrington Lagoon National Park MPA
The Spanish Point / Palaster Reef MPA
The MAP division separates the coast line into two sections; one large terrestrial system with
adjacent marine communities in the south and an expansive mangrove wetland lagoon
community to the north. One is dominated by the sea, the other dominated by land but each
representing a complex land‐sea interaction. This system divides the coastline into natural and
related complexes split into adjoining management categories (districts) or jurisdictions
enabling a ridge to reef management plan for the coastal watershed impact areas. Within each
of these two MPA jurisdictions, are a number of smaller protected areas with management
regulations determined by the objective unique to each protected area.
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Codrington Lagoon National Park MPA

Spanish Point/Palaster Reef
MPA
Codrington Lagoon
National Park

Figure 9: Proposed Overall Marine Protected Areas Jurisdiction ‐ Barbuda
Codrington Lagoon National Park MPA
The current boundaries of Codrington Lagoon National Park are limited to the areas interior of
the shoreline and do not include the expansive offshore marine communities surrounding the
north side of the island. This current delineation does not capture nor protect the complexity of
the land‐sea ecosystem and leaves the CLNP open to negative impacts to adjacent
communities. This can undermine the integrity of this coastal lowland system and its tight
functional connection to the sea. This requires a reconsideration of the management
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boundaries for this one‐of‐a‐kind ecosystem to include an offshore component. Three proposed
reserve areas within Codrington Lagoon NP require separate and distinct management plans.
1. Goat Island Wildlife Reserve
2. Frigate Bird Reserve
3. Palmetto Point Reserve

Spanish Point / Palaster Reef MPA
Palaster Reef is currently protected, but the adjacent and diverse marine and terrestrial
resource communities to the west and northeast upon which the Palaster area is dependent
are left wholly unprotected. Potential development of the southern mainland areas could
significantly and deleteriously undermine the health of this and other adjacent reef areas.
Additionally, there are important and substantial areas of both terrestrial and marine
importance which must be protected and managed in a comprehensive manner. We
recommend the creation of the following reserve areas on the southern half of the Island.

Figure 10: Approximate Boundaries of Proposed Protected Area Reserves
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Highlands Cliffs and Caves Reserve
Bull Hole Wetland Reserve
Gravenor Bay Reserve
Castle Bay Salt Pond Reserve

The specific boundaries for these areas must be delineated once a thorough assessment has
been made to determine the extent of dependent ecological resources. These proposed
protected areas have been developed to include the general locations of areas for
consideration as well as the areas where vegetation Alliances and Association of Special
Concern are found.

Information on Additional Natural Areas of Interest
Information on the areas listed below is supplied for planning strategies to cover other
resources and provide some biological observations on potential locations included in this
report.
Caves
Two basic types occur: solution holes and sea‐weathered cliff openings, but several caves are a
mixture of both. Despite their lack of vegetation, we include them in this classification system
because of our intention to expand it at some point to cover ecosystems not just vegetation.
Limited sunlight, high humidity and water dripping into and collecting in pools, result in
abundant mosses, algae and lichens.
Few in Antigua, and fairly well‐known; common in Barbuda (see Morton, 1994).
Antigua ‐ offshore islands
I.C.1.N.a.(2) Pisonia subcordata‐Canella winterana lowland tropical or subtropical mixed
evergreen‐deciduous closed tree canopy Alliance
Offshore islands of Antigua, especially western third of Great Bird Island, Green Island, ridge of
Crump Island, patches on Guiana Island, Hawes Island, both Maiden Islands (in North Sound
and Hanson's Bay), Pelican Island, Laviscount Island, Little Island and Long Island.
IV.C.1.N.c.(1)
Melocactus intortus‐Jacquinia arborea tropical or subtropical succulent‐
facultatitively drought‐deciduous dwarf‐shrubland Alliance
In Antigua, Willoughby Bay, Mill Reef. Offshore islands: Five Islands, Maiden Island (on the
west coast), Great Bird Island, Rabbit Island, Red Head Island, Guiana Island, Lobster Island,
Exchange Island, Crump Island, Pelican Island, Codrington Island (and the unnamed island to the
west), Green Island, York Island, Smith Island, Bird Island, and Little Bird Island. In Barbuda,
occurs on northern and northeastern face of the Sea Cliffs, and in southwest area (east of Goat
Island) and Spanish Point.
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V.A.2.N.b.(2) Medium‐tall tropical or subtropical grassland with broad‐leaved evergreen
trees Alliance. On offshore islands: Great Bird Island, Hell's Gate Island, Guiana Island.
V.A.2.N.b.(2) Medium‐tall tropical or subtropical grassland with broad‐leaved evergreen
trees Alliance. On offshore islands: Great Bird Island, Hell's Gate Island, Guiana Island.
V.A.4. Tropical or subtropical grassland with a dwarf‐shrub layer (generally 10‐25%)
V.A.4.N.x.

Tropical or subtropical forb‐grassland with dwarf‐shrubs

V.A.4.N.x.(1) Lantana camara tropical or subtropical forb‐grassland with dwarf‐shrubs
Alliance. On and around the 300m summit of Redonda.
VII.A.1.N.x.(1) Sparsely vegetated cliffs Alliance
Redonda and many of the offshore islands are surrounded almost entirely by steep cliffs.
Although the vegetation cover is sparse, several species occur, including trees.
Virtually the entire coast of Redonda and many of the offshore islands.
VII.B.1.N.a.(1) Sparsely vegetated talus/scree slopes Alliance
Gullies located on the eastern and western coastlines of Redonda.
VII.B.2.N.a.(1) Sparsely vegetated boulder field Alliance
Large boulders occur throughout Redondo, but form fields in the eastern third of the island.
Species: Tillandsia recurvata, Pityrogramma chrysophylla, P. calomelanos, Polypodium aureum.
Lichens.
VII.C.1.N.a.(1) Ipomoea pes‐caprae‐Canavalia rosea dunes with sparse herbaceous
vegetation Alliance. Common along beaches, from just above high water mark inland as far as
sand extends. Low‐lying grasses, vines and and herbs, with some stunted woody species.
Species: Canavalia rosea, Ipomoea pes‐caprae, Argusia gnaphalodes, Ernodea littoralis,
Borrichia frutescens, Sesuvium portulacastrum, Strumpfia maritima, Suriana
maratima, Coccoloba uvifera, Blutaparon vermiculare, Spartina patens, Cenchrus spp.
Common on Antigua, the offshore islands of Great Bird Island, Guiana Island, Long Island,
Maiden Island (in North Sound), Green Island, Prickly Pear and Sandy Island; and Barbuda.

Tropical Ecosystem Consulting

Protected Areas Analysis for Antigua and Barbuda

2010

References
Antigua & Barbuda Protected Areas Systems Plan (Draft I), 2010. Environmental Advisors
Inc.
Antigua and Barbuda Country Profile, 2006. Island Resources Foundation.
Antigua Environment Division. 2007. Initial Analysis and Priority Setting: Antigua and Barbuda –
Program of work on Protected Areas.
Bacle, J.P., Lindsay, K., and Mussington, J. Biodiversity Inventory and Status Assessment Report
for the Proposed Wallings Forest Protected Area (Antigua) and the Codrington Lagoon National
Park (Barbuda). Island Resources Foundation.
Bacle, J.P., and Lindsay, K. 2009. ECOLOGICAL CHARACTERIZATION OF THE BODY PONDS
WATERSHED, ANTIGUA. Environmental Tourism Consulting.
Daniel, J. (2006). UNEP/OECS Final Draft Biodiversity Conservation and Sustainable Use Act.
Davey, A.G. (1998). National System Planning for Protected Areas. IUCN.
Dudley, N. (Editor) (2008). Guidelines for Applying Protected Area Management Categories.
Dudley, N. Kalemani Jo Mulongoy, Sheldon Cohen, Sue Stolton, Charles Victor Barber and Sarat
Babu Gidda (2005). Towards Effective Protected Area Systems. An Action Guide to Implement
the Convention on Biological Diversity Programme of Work on Protected Areas. Secretariat of
the Convention on Biological Diversity,Montreal, Technical Series no. 18, 108 pages.
Cooper, B. and B. Bowen. Integrating Management of Watersheds and Coastal Areas in Small
Island Developing States of the Caribbean: National Report for Antigua and Barbuda.
Forman, Richard T.T. Land Mosaics: The ecology of landscapes and regions. Cambridge
University Press. 1995.
Gardner, Lloyd. 2007. Review of the Policy, Legal, and Institutional Frameworks for
Protected Areas Management in Antigua and Barbuda. Environment and Sustainable
Development Unit, Organization of Eastern Caribbean States.
Government of Antigua and Barbuda. 2004. Environmental Management Strategy and Action
Plan 2004‐2009.
Government of Antigua and Barbuda. 2004. National Parks Authority. Nelson’s Dockyard
National Park Strategic Plan. July 2004.

Tropical Ecosystem Consulting

Protected Areas Analysis for Antigua and Barbuda

2010

Horwith, B. 2002. Bird Island NECMA Management Plan. Island Resources Foundation
Jackson, Ivor. 2004. North East Marine Management Area Plan. Ivor Jackson and Associates,
Jarecki, L. Codrington Lagoon Study. Island Resources Foundation
Kohl, Jon. Park Planning for Life: Barriers for Implementing Protected Area Strategic Plans. 2007
Lindsay, K. and B Horwith . 1997. Vegetation Classification of Antigua, Barbuda and Redonda.
Island Resources Foundation.
Lindsay, K. and B. Horwith. 1997. A Biodiversity Profile of Antigua and Barbuda. Island
Resources Foundation.
Office of the Prime Minister. 2001. Antigua and Barbuda’s First National Report to the
Convention on Biological Diversity. March 2001
Petrovic, Clive. 2009. A Qualitative Assessment of the Marine Environments in Five Islands
Harbour (including Hansons Bay) Body Ponds Watershed, Antigua. Island Resources Foundation
Pratt, c. And Lindsay, K. Brief Guide to the Rare Plants of Antigua and Barbuda Requiring
Protection. Environmental Awareness Group.
Primack, Richard B. Essentials of Conservation Biology. Sinauer Associates. 1993
SIRMM Annex 6: Technical and Financial Details related to the adoption of an Environmental
Information and Management Advisory System.
St. George’s Declaration of Principles for Environmental Sustainability in the OECS
UNEP/OECS Final Draft Biodiversity Conservation and Sustainable Use Act, (13 February 2006.)
US AID RED LIST OF VASCULAR PLANTS OF ANTIGUA & BARBUDA
Weiss and Multer. Map of Modern Reefs and Sediments of Antigua, West Indies. 1988.

Tropical Ecosystem Consulting

