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"A society is defined not only by what it creatbat by what it refuses to destroy."

John Sawhill, former president/CEO of The Natur@gawvancy.
I am | plus my surroundings and if | do not presethe latter, | do not preserve myself.
Jose Ortega Y Gasset (1883-1955), Meditations drofy 1961.
Before it's too late, we need to make courageoaieh that will recreate a strong alliance betwaam
and Earth. We need a decisive 'yes' to care fatioreand a strong commitment to reverse thoselsren
that risk making the situation of decay irreversibl

Pope Benedict XVI, cited in Nicole Winfield, “Pojkges Young to Care for Planefssociated Pres2007.

It is our task in our time and in our generatiomémd down undiminished to those who come afteasis,
was handed down to us by those who went beforeydaheal wealth and beauty which is ours.

John F. Kennedy, speech dedicating the NationalliféilFederation Building, 1961.
If future generations are to remember us with grdé rather than contempt, we must leave them more
than the miracles of technology. We must leave thegtimpse of the world as it was in the beginnimgf,
just after we got through with it.

Lyndon B. Johnson (1908-1973), at the signing eMfilderness A¢t1964.

The earth we abuse and the living things we Kill,\ivi the end, take their revenge; for in explogitheir
presence we are diminishing our future.

Marya Mannes.
Ethical and moral questions and how we answer timaydetermine whether primal scenes will continue
to be a source of joy and comfort to future genenat The decisions are ours and we have to seaich
minds and souls for the right answers... We musttémally vigilant, embrace the broad concept of an
environmental ethic to survive.

Sigurd F. Olson.
There is a growing consensus amongst scientisteeorbmists that the planet is in peril. But thieiions
to our problems depend less on technological acddsand economic growth than on human will guided by
a "moral compass" requiring a change of heart abowtwe live and work, how we produce things and
how we treat other people and other species.

Charles Birch in the scientific magazia&C

A more balanced environmental protection policy endlogically sound development are needed to
achieve a sustainable natural and built environrfarthe Cayman Islands.

CH2M Hill “Study on the Provision of Constructiorgéregate and Fill Material for the Cayman Islan@901.

Unless someone like you, cares a whole awful lothig is going to get better, it's simply not.

The Lorax, Dr. Seuss, 1971.
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MP Members of the Public, particularly Private Lanthers and Farmers

MSB Millennium Seedbank, conservation seed storageranogie of Royal Botanic Gardens Kew, UK
MTRG Marine Turtle Research Group, University of Exeter

MMU Minimum Mapping Unit

NBAP National Biodiversity Action Plan

NCCA National Climate Change Adaptation Working Groupyfan Islands
NCL National Conservation Law, Cayman Islands

NMBCA Neotropical Migratory Bird Conservation Act, USBMJSA
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NT National Trust for the Cayman Islands
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PCRU Parks Cemeteries and Recreation Unit, Cayman Island
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RBGK Royal Botanic Gardens Kew, UK
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USFWS United States Fish and Wildlife Service, USA
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VOL Volunteers from the local and international comity

WA Water Authority

Wiz Wildlife Interaction Zones



BIODIVERSITY: THE VARIETY OF LIFE

What isBiodiversity?
Biological diversity or “biodiversity” is the varig of life —all creatures, great and small
Biodiversity includes all plants and animals... ef@mgi.

Biodiversity is all the species in the world todayespective of their size, distribution, economidue,
scientific interest, or rarity.

Biodiversity encompasses the genetic diversity wiipecies and extends beyond species, to encompass
the habitats on which they depend.

Why is Biodiversity Important?
We are a part of biodiversity - an integral part.

Like every species, ours depends upon other spixissirvival. While man has adapted to survivarn
extreme range of habitats and environmental cardifiwe remain ever-dependent upon the fundamental
elements of adequate nutrition, fresh water andthable air. The provision of these necessitiesiffois
wholly reliant upon the functioning of the natuealosystems of this planet.

All ecosystems are subject to the diversity andee of their component species to maintain theginnal
function. Loss of species can result in temporamngurbation of ecosystems, or in far-reaching and
permanent consequences.

In the minds of some, biodiversity equates to ldojparismatic” species, critically endangered species, or
those of special conservation concern: bizarreexatic animals glimpsed from expeditionary recoais,
the windows of submersibles. For others, biodivgisithe species which we depend on most
immediately: those of economic importance - thob&hvkeep us clothed and fed. Non-the-less, thieofac
the matter is thdkeystone” species, those most critical to the foundationfandtion of ecosystems, are
most often the super-abundant and the small: mwnédanhey are essential.

It could be argued that all animals have a righgxistence, regardless of their value to humankind,
however, from a purely selfish perspective, thesgreation biodiversity is to preserve our qualityife,
and indeed, to preserve ourselves.

History of Biodiversity Conservation

Around the globe, national histories of biodiversibnversation are usually unique, but often share
common themes. With the advent of global commuitnat conservation efforts became increasingly
linked through the global network. It soon becamppaaent that the irrepressible trend in global g
was one of decline, and that this decline was rapitilarge scale. Comparison with the fossil record
indicates that we are currently loosing speciesrate comparable to the mass extinction whichthaw
end of the dinosaurs (Wilson and Peter 1988).

In recognition of the global trend of decline imdiversity, world leaders assembled in April 1982the
Rio Earth Summit. One hundred and fifty countriesjuding the UK, signed th€onvention on Biological
Diversity (CBD), undertaking to develop and implement coraton management plans to ensure the
preservation of species and habitats, towardsnigettie global decline in biodiversity.

The CBD was extended at the Cayman Islands in 18198e request of the Cayman Islands Government.



Under standing the Convention on Biological Diversity (CBD)
The Convention on Biological Diversityas the first global agreement to cover all agpetbiodiversity.
The Convention has three main goals:

1. to conserve biodiversity;

2. to sustainably use the components of biodiveraityt

3. to share the benefits arising from the commercidl @her use of genetic resources in a fair and
equitable way.

UnderArticle 8 of the CBD all member nations agreed to estalaslisystem of protected areas areas
where special measures need to be taken to consiedigersity.

The CBD is a legally binding global treaty and @eanference of the Partid€OP) is the governing body
of the Convention which advances its implementatiwough the decisions it makes at its periodic
meetings.

Strategic plan

In 2002, ten years after the CBD was opened foradige, the COP developed a strategic plan with the
mission“to achieve by 2010, a significant reduction of therent rate of biodiversity loss at the global,
regional and national level, as a contribution toverty alleviation and to the benefit of all lifa &arth.”

This 2010 target was then endorsed by the HeaB8taté and Government at the World Summit on
Sustainable Development in Johannesburg, Soutleafin 2002.

2010 Biodiversity Target

In November 2003 thBubsidiary Body on Scientific, Technical and Tebtbgioal AdviceSBSTTA to the
Convention recommended a global targefptovide effective protection for at least 10% aich habitat
type globally.”

It also recommended establishifag least 10 marine and coastal protected areasiieas outside of
national jurisdiction, as a step towards a longerm target of including 20-30% of each habitat type
effectively managed marine and coastal protectedss’ *

According to the SBSTTA, marine and coastal pr&éetreas are essential for the conservation and
sustainable use of marine and coastal biodiversity.

SOURCE: www.epa.gld.gov.au

* Worldwide, the more progressive countries haveady attained their 2010 targets of 10% habitat
protection. Many, especially those with a significeeliance on their natural environment for toomjsare
already progressing towards the 2020 targets &@®@-protection. The new bar for environmental
protection, however, is being set higher still. Wedeading destinations are now opting for 100%
protection of key habitats.
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IMPLEMENTING THE CONVENTION ON BIOLOGICAL DIVERSITY
The Darwin Initiative
The Darwin Initiative was announced by the UK Goweent at the Rio Earth Summit in 1992.

The aim of the Darwin Initiative is to assist thaseintries which are rich in biodiversity but paor
financial resources to implement the ConventioBatogical Diversity (CBD), through the funding of
collaborative projects which draw on UK biodiveysitxpertise.

Darwin projects are diverse. Typically, they addrissues in the following areas:

* institutional capacity building

* training

* research

* work to implement the Biodiversity Convention
* environmental education or awareness

The Darwin Initiative is operated by the DepartmehEnvironment, Food and Rural Affairs (DEFRA),
UK.
(SOURCE: http://darwin.defra.gov.uk/)

Biodiversity in the Cayman | dands

The CBD was extended at the Cayman Islands in 1#198e request of the Cayman Islands Government.
In the Cayman Islands, conservation legislatiostsxn the form of the Marine Conservation Law @7
and the Animals Law (1976). The former addressesewation of the Marine Environment, and the tatte
conservation in the Terrestrial Environment.

Because the concept of biodiversity conservatiandmy really come to the fore since 1992, neitifer
these local laws represents a suitable legisl&étaraework for the implementation of the Conventamn
Biological Diversity (CBD).

In September 2001, tHenvironment Chartewas signed — a broad agreement between the Gogatarof
the UK and the Cayman Islands, towards implemeritiegCBD.

Link to Environmental Charter for the Cayman Island
Fig. 1 The Cayman Islands Environment Charter

Government commitments under @@ayman Islands Environment Chartexquire that new legislation be
drafted, towards providing a framework for the ecamation of our national biodiversity, and the
implementation of MEAS, such as Ramsar, SPAW aedBD, to which the Cayman Islands is signatory.

This new legislation is called tidational Conservation LawAt the present time, this legislation has been
pending approval for over seven years.

In the wake of Hurricane lvan, the requirementdstablishing baseline information on the status and
distribution of habitats and species in the islamgisame critical. In 2005, towards implementing the
species and habitat preservation requirementsedfiational Conservation Lavand funded by a matched
contribution from the Darwin Initiative, the Caymbstands Department of Environment commenced
production of thaBiodiversity Action Plan for the Cayman Islands
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Evaluating the Biodiversity of the Cayman Idands

The first step in the development of tkational Biodiversity Action Pla(NBAP) for the Cayman Islands
was the gathering together of existing informatiorthe island’s species and habitats, towards lestaty
baseline information on the status of the countbyésliversity, and determining key areas requidcton.

While all species form part of biodiversity, itimpractical to develop and implement conservatictiva
plans for every species. So, towards achievingtia of“no net loss of biodiversity,’a practical two-
pronged approach is taken:

1. preservation of key habitats, throulghabitat Action PlangHAPs) and
2. preservation of key individual species, thro@pecies Action PlanSAPS).

Habitat preservation is the backbone of the NBAT, @arries with it the greatest potential for the
preservation of the widest variety of species amatfioning ecosystems. Preservation of a functignin
habitat enables the preservation of many tens, fedsgor even thousands of individual species.

In additional theHabitat Action Planssome individuaSpecies Action Plarfsave been developed, towards
preserving species of special interest. Speciextsa for individual attention, are generally:

« of special local significance

» of economic value

» of particular conservation concern

» subject to pressures unlikely to be adequatelyesdad through a genekddbitat Action Plan
» likely to benefit from a dedicate®pecies Action Plan

From baseline assessments, broad habitat categm@ieseveloped, each comprising a variety of eelat
habitat types. Nineteen habitat categories wereeayr six marine, five coastal, and eight terraektand a
Habitat Action Plan(HAP) was developed for each. Forty one key spe@egroups of species) were
singled out for development and implementatiomadfvidual Species Action PlanSAPS).

To enable progress to be assessed, both HAPs aRs iSéorporate a number of requisite targets, and
proposed actions. Both are accompanied by timescate a list of potential stakeholders and dedinger

Natural habitats range from open water, coral raatslagoons, to mangrove, shrubland and foredtitata
categories also include man-modified systems, sgcmgricultural land, parkland, urban and suburban
developments, and roads. With the population ofstends almost doubling every ten years, protected
areas will become increasingly isolated ecologjcalhless a concerted effort is made to maintaén th
biodiversity value of the built surrounds. As urtsamawl expands, the necessity to maintain ecadbgic
function within the built environment will becomecireasingly important, if environmental functiordan
quality of life if to be maintained in the Islands.

No net loss of Biodiversity

The goal for the NBAP is simple:

Zero extinction in the Cayman Islands

It is a fundamental right of future generationg thay be afforded the opportunity to enjoy anddfign
from the same variety of life and ecosystem sesvigbich we take for granted.

It is not for ourselves to decide what constititeseasonable rate of decline”, or an “acceptatés’l.

12



What will the National Biodiversity Action Plan do?

TheNational Biodiversity Action PlatNBAP) is not intended to replace existing conagon initiatives,
indeed existing plans and processes are cructhktsuccess of the NBAP.

The objective of the NBAP is to bring together #uteumulated information and resources, individaals
organizations, with a stake in Cayman Islands biedity - in order that their stake be recognizad] that
conservation funds, resources and expertise maiiled most effectively, and most equitably.

It is intended that, once enacted, the NBAP wil/eeas a resource and information hub, informecahg,
to inform, all with a stake in the environment bétCayman Islands, with a view to ensuring thdt ful
consideration of the value of an ecologically soendironment be taken into consideration in allisieas
pertaining to the future of the country.

The NBAP is a living document. It will neither ekas a draft form, nor as a completed document.

The NBAP will be subject to continuous update amdsion as targets are reached. As such, the NBAP
will evolve as a constantly developing complemdrtargets and objectives, backed up by practical,
implemented, conservation management activity.

The NBAP will serve as a resource towards informiniggrated planning and design, sustainable
development, extractive industry, residential depaient, and local business and tourism, towards
maintaining a functional and attractive naturalissryment in the Cayman Islands, maintaining common
resources and ecosystem services, and maximizenguality of life for all residents.

The NBAP will bring together information on Goverantal and non-Governmental protected areas and
conservation strategies, and highlight the potenfiather stakeholders to actively contributehe t
preservation process. Through these mechanismblBA® will seek to establish and maintain a diverse
system of national protected areas, to protecteaisdior wildlife, develop and improve sustainable
recreational opportunities, and where feasiblépresaspects of the environment, towards recovesamge
of the natural value which has been lost from thgls@ds in recent years.

Taking Action

“Action”, rather than “Planning” underpins the NBAPor this reason, many individual action plansehav
already commenced.

Significant achievements under the Cayman Islaratsvid Initiative project In lvan’s Wakg&

» Establishment of dlative Tree Nurseryat the Queen Elizabeth Il Botanic Park. An ingkgr
component of several SAPs, tRative Tree Nurseris currently growing over 6,000 trees from
thirty target species. The stock is specially deldéon the basis of landscaping value, hardiness
for local conditions, cultural significance, wilffivalue, endemism, and conservation status.
Targeting members of the public, commercial landecs, and public and private sector
development, thdlative Tree Nursergims to reintroduce ecological, aesthetic andicaltvalue
into the built environment of the Cayman Islands.

» Rediscovery of the Cayman sagalvia caymanensi€onsidered extinct in 2005, the SAP for
Cayman sage basically aimed to establish whetligettdemic plant, not seen for almost 50
years, still existed. Three years later, the SAfPreport the rediscovery of the Cayman sage,
seedbanking of 10,000 seeds, successful propagstibeNative Tree Nursepyand sale to
members of the public - eager to plant and presthigeattractive and unique little flower in their
own gardens.

13



» Initiation of feral cat control in Little Caymargwards eradication of the feral population and
protection of the significant birdlife and reptilgerest of the island. In 2008, all pet cats an th
island were micro-chipped, and some 29 feral cat®waptured, in a pilot study.

» Initiation of feral Monk parakeetlyiopsitta monachusontrol in Grand Cayman, towards
eradication of the feral population. During 200B20some 80% of feral birds were captured.

» Establishment of a Shade House for the Caymandsl@umchid Society, at the Queen Elizabeth I
Botanic Park. This shade house will facilitate @@nservation Propagation Team to grow-on
local orchids cultured in their propagation fagilifor habitat restoration around the Islands.

« Commencement of seedbanking of endemic flora, bathking of ca. 10,000 seeds each of
Cayman sag8alvia caymanensiend Tea bankdPectis caymanensiedged with Royal Botanic
Gardens, Kew.

» Establishment of informational websitevw.CaymanBiodiversity.coincorporating &/irtual
Bird Guideto the Cayman Islands.

e Supporting complimentary projects, including OTEPthe production of th®ed List for the
Cayman Islandsand USFWS NMBCA, in the establishment of a nurderynangroves.

» Initiation of public education programmes, begimmnimith the launch of a Darwin Initiative stamp
issue, featuring local wildlife and the habitatsvamich they depend.

INSERT STAMPS IMAGES

National Biodiversity Action Plan Partners

The National Biodiversity Action Plan requires tigatvernmental and non-governmental organizations
work together to attain mutual environmental goatsthese ends, the Cayman Islands Darwin Iniativ
has relied heavily on the expertise and suppoethodst of local and international organizations and
individuals:

Lead Partners:

« Darwin Initiative: is a UK grant scheme administered by the DepartmfEnvironment, Food
and Rural Affairs (DEFRA), promoting biodiversitgrservation and the sustainable use of
resources. Websitéttp://darwin.defra.gov.uk

» Department of EnvironmefiDoE): under the Cayman Islands Ministry for Teumi
Environment, Investment and Commerce (TEIC), th& Bothe main Government agency
responsible for the management and conservatitimeagnvironment and natural resourcEse
DoE works to facilitate responsible managementsarsfainable use of the natural environment
and resources of the Cayman Islands through vaepuisonmental protection and conservation
programmes and strategies. Websitesw.CaymanBiodiversity.cormndwww.DoE.ky

» University of Exeterthe University of Exeter Cornwall Campus offexsalent facilities for
teaching and research near Falmouth in CornwallinS&0 acres of countryside, but close to the
waterside towns of Penryn and Falmouth, the camoffass peace and tranquillity as well as a
lively student community. Exeter is one of the Ukading universities with 13,500 students at
our campuses in Exeter and Cornwall, research iraai£30m a year, and a network of 55,000
alumni across 150 countrigg/ebsite:www.exeter.ac.uk/cornwall

Local and International Partners:
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Blue Iguana Recovery Programr(®/RP): the National Trust for the Cayman Islandgdmn
captive breeding Blue Iguanas in 1990, in resptmsegovernment sponsored survey in 1988
which found wild iguanas to be so scarce that ekttn seemed imminent. Since then the Blue
Iguana Recovery Programme has developed to intefiald Research, Habitat Protection,
Captive Breeding, Population Restoration, and Rubdiucation and Awareness. Website:
www.Bluelguana.ky

Caymana Bay NurserCBN): a private nursery enterprise, which incagtes significant native
vegetation into formal landscaping schemes.

Cayman Islands Bird ClufBC): the Bird Club is small a group of individualéth a common
interest in birds. While the Bird Club is, for thest part, a recreational group, members conduct
annual bird counts on Grand Cayman, and have adsisthe past in a variety of bird-related
projects.

Cayman Islands Humane SociétiS): the Humane Society takes in many abused dog<ats
that need a loving hom®&Vebsite:www.caymanhumanesociety.com

CaymanNatur€éCN): CaymanNature works with local and internasibogroups to promote the
natural history of the Cayman Islands, particulédyterflies and flora.

Cayman Islands Orchid Socidi@S): the Orchid Society is dedicated to the pregt@n of
Cayman’s native orchids and educating its membmigtae public on orchid conservation and
orchid culture. The Orchid Society is co-sponsathithe Queen Elizabeth Il Botanic Park, of the
annual Orchid Show and Sale. Websdiitetp://dir.gardenweb.com/directory/cios/

Cayman Wildlife ConnectiofCWC): CWC is a network of interested people whpéto
conserve the Cayman Islands’ unique flora & faupaiicouraging individuals to landscape with
native plants. By promoting the understanding tthiateconomically feasible to retain original
vegetation during development and by connecting @iisting organizations to highlight native
flora and fauna as a part of the Cayman Islandsomal identity. Website:
www.caymanwildlife.org

Department of AgriculturéDoA): DoA is the main Government agency respdeditr

agriculture in the Cayman Islands. The remit of Dodends to include issues related to Animal
Welfare, Veterinary support, and Animal Health 8oiieg and Phytosanitary Regulation for
imports and exports. DoA works closely with HMC dbdE. Telephone: (345) 947-3090. Fax:
(345) 947-2634. Address: 181 Lottery Rd, Lower ¥gliGrand Cayman, Cayman Islands.
Mailing Address: PO Box 459, KY1-1106, Grand CaymCayman Islands. Email:
Brian.Crichlow@gov.ky

Garden Club of Grand CaymdfsC): founded in 1957, the aim and purpose ofGaeden Club is
to promote interest in and knowledge of gardenimg) af all things related to the enjoyment of the
natural beauty of the Cayman Islands; to undenpa@cts, either by ourselves or in concert with
others, to beautify our community; to encouragepttoenotion of friendship and understanding
among persons of all nationalities who share ow@r@st in gardening. Our theme is “Keep
Cayman Clean and Beautiful”. Contact: PO Box 161&yman Islands KY1-1109.

International Reptile Conservation FoundatilRCF): IRCF works to conserve reptiles and the
natural habitats and ecosystems that support thieeninternational Reptile Conservation
Foundation, Inc. is a non-profit 501c(3) Califori@arporation. All monetary and material
donations are tax deductible to the extent allobsetederal, state and local tax codégebsite:

www.ircf.org
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* Marine Turtle Research GrouMTRG): MTRG is a group of professional scientiatel student
volunteers dedicated to undertaking fundamentalagplied research on marine turtles whilst
supporting local capacity building and environméataareness efforts necessary for successful
conservation. The Group are now permanently bastiat&5chool of Biological Sciences,
University of Exeter.Website:www.seaturtle.org/mtrg

* National Trust for the Cayman Islan¢idT): the National Trust is a non-profit, statytdrody
with a mission: “To preserve natural environmemtg places of historic significance in the
Cayman Islands for present and future generatiofighi the exception of Animal Sanctuaries,
which were first designated under the Animals La®76), the National Trust for the Cayman
Islands Law (1987) currently represents the onlgtmaism for the designation of terrestrial
protected areas in perpetuity, in the Cayman IsdaKey Trust reserves on Grand Cayman include
the Mastic Reservddrest and woodland Salina Reservelfy shrublandandgrasslang, and
parcels in the Central Mangrove Wetlantbhgrové. On Cayman Brac, key reserves are The
Splits dry shrublandandPools, ponds and mangrove lagopaad the Brac Parrot Reserve
(forest and woodlar)land on Little Cayman, the Booby Pond Resedvg $hrubland, mangrove,
andpools, ponds and mangrove lagoprBnhe National Trust is located at: 588A South €hu
St., George Town, Grand Caymalebsite:www.nationaltrust.org.ky

* Queen Elizabeth Il Botanic PafQEIIBP): Forty acres of the acres of the 65 &wtanic Park is
preserved in its natural state with a 0.8 mile wegkrail. It is estimated that 40% of Grand
Cayman’s native flora is growing in the Woodlanégarve and the Woodland Trail passes
through a wide variety of habitats and plant comitiesn The Botanic Park also houses a captive
breeding and reintroduction facility for the enderand critically endangered Blue Iguana
Cyclura lewisi,offering a unigue opportunity to see these uniqgaads close up. The main focus
of the Park’s plant collections, aside from nafieea, is the lowland seasonal flora of the West
Indies (especially the Greater Antilles). Websiteuw.botanic-park.ky

* Royal Botanic Gardens, KefRBGK): The mission of the Royal Botanic Gardefew is “To
enable better management of the Earth’s environimgiricreasing knowledge and understanding
of the plant and fungal kingdoms - the basis & tifi earth” Website:www.rbgkew.org.uk

» Royal Society for the Protection of BirlRSPB): The RSPB is the UK charity working to secu
a healthy environment for birds and wildlife, helgito create a better world for us alebsite:

www.rspb.org.uk/

INSERT PARTNER LOGOS
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Who Paysfor Biodiversity Conservation?

We are all eager to benefit from a functional eswiment, however, as the pressures upon our envaohm
grow, so does the financial cost of managing anohtai@ing our environment.

Fortunately, in the Cayman Islands, we have a kstgblished mechanism designed to raise monefdor t
preservation of our environment. This mechanisoalked theEnvironmental Protection Fund

The Environmental Protection Fundas established in the Hansards df Z&cember 1997, Government
Motion No. 14/97. For the purposes of:

... defraying expenditure incurred in protecting gmdserving the environment of the Islands.

The Environmental Protection Funghises money each time a resident or a visitdneacdayman Islands
leaves our shores, according to the Miscellaneoogi$ions (Fees and Duties) (Temporary) (Amendment)
(Environmental Protection Fees) Law, 1998, the &esged are about CI$3.20 for air departures and
CI$1.60 cruise ship departures.

Given the millions of journeys undertaken by logdidents and tourists annually, thevironmental
Protection Fundaises about $5 million each year.

One could be forgiven for thinking that, with $5llflon to spend on the environment each year, the
Cayman Islands should be able to boast a Natioysie® of Protected Areas which was the envy of the
world; attracting tourists from afar asGaieen Globelestination, and delivering to residents a qualftife
which was second to none...

... the Cayman Islands conservation effort was kiekted in 1986, with the establishment of the first
Marine Parks. Revolutionary (and controversialhigir time, the Marine Parks helped establish the
Cayman Islands as an international dive destinafibey remain the cornerstone of Cayman’s
conservation portfolio. Unfortunately, little hasdn done to improve our system of protected aieas s
this time. Not has the Cayman Islands failed taldshanynational terrestrial protected areas since the
Animal Sanctuaries of 1976, the country even ldbksbasic legislation required to enable the coeatif a
new national terrestrial protected area, such ddliféi Preserve or a National Park.

So, what is thé&nvironmental Protection Funspent on?

Unfortunately, during the ten years since it cante operation, th&nvironmental Protection Funidas
rarely been spent on the purposes for which itegiablished. In the paginvironmental Protection Fund
money has been spent on disparate projects, imgudiads and infrastructure development. In 2004r o
$10 million was spent on clean-up operations follgrHurricane Ivan. Since then, little of the reuen
generated from thEnvironmental Protection Funidas been spent on the environment. As a result, ove
the last four years, thenvironmental Protection Funias swollen to over $20 million. Currently, this
money is used to balance the Government’s budget.

Given the current rate of development in the Caymskmnds, in the event that tB®vironmental
Protection Functontinues not to be spent on the environment, ther@n Islands wilheverbe in a
position to implement the targets of the NBAP.

Without the support of the Environmental Protectramd,
to preserve and protect the environment of thentita
the extinction of unique Caymanian species is gutzed.

Under the drafiNational Conservation Laythere is provision for the establishment of a €&omation

Fund to be managed byGonservation Councitomprising both Government and non-Governmental
representatives. With the passage of this law, libiped that the current Environmental Protedtiond
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will be incorporated into the Conservation Funeéréiby ensuring that future spending is in line \lith
reasons for which thEnvironmental Protection Fungaas originally established.

We all pay for conservation. We all pay when cowation does not happen.

Invariably, it is more cost effective and socidigneficial to preserve a healthy resource, thaardef
spending until ecological issues become critical acute.
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Involving People

The Cayman Islands is host to species which amdfowwhere else in the world. Our natural environime
underpins the quality of life for our residentsgdarur tourism industry.

Preservation of local biodiversity, towards mainiag the global diversity of life, falls to the stardship
and responsibility of the people of the Caymannidta It is the involvement and support of local
Government, non-Governmental organizations, and lmeesrof the public which will determine whether
the National Biodiversity Action Plais a success. For this reason, from inceptiongéwelopment of the
NBAP has aimed to establish and improve commurnatiworking in partnership with special interest
groups, and the local community.

The presence of appropriate legislation, such ebl@tional Conservation Laywill not, of itself, ensure
the preservation of species or habitats. Those thélgreatest stake in the environment, and thitbethe
most to loose from its decline, should be afforttedlopportunity and recourse to assist in its puaden.
It is important that we all remain cognizant of gersonal holdings in a functional environment, trat
we not allow the influences and pressures of paviarflividuals to undermine, belittle or devalue ou
common stake in a functional environment.

First published in the journ&8ciencein 1968,The Tragedy of the Commonitten by Garrett Hardin,
describes the process whereby individuals actidgpendently, and in their own self-interest, dgs&ro
shared resource, even where it is clear that nts st interest is ultimately served by this efilae
Tragedy of the Commolis echoed across the world, and throughout history

With respect to the natural environment, and thesgstems services it providéde Tragedy of the
Commonss already well-advanced in the Cayman IslandpeBabundant fisheries, pristine reefs,
unrestricted beach access, uncontaminated groutet,\v@ad clean air are just some of the lost common
resources of the Cayman Islands.

19



Climate and Climate Change

The climate of the Cayman Islands is influencedHgjr location in the western Caribbean Basin. The
islands have a tropical marine climate with twdidig seasons: a wet season from May to Novembgaan
relatively dry season from December to April.

Air temperatures (recorded on Grand Cayman) rarage & low of 11.20 °C to a high of 36.50 °C, bu th
mean monthly air temperatures only range from 247 gebruary) to 28.40 °C (July). North-easterly
trade winds predominate for most of the year, \ithricanes occurring mainly between August and
November. Direct hits from hurricanes strike therigls about once every ten years, however thedslan
are brushed by tropical storms or hurricanes e2ety years
(http://www.hurricanecity.com/city/caymanislands.fhitm

Small islands are often economically, socially ghgsically vulnerable by their very nature — snsée,
narrow economic base, geographical and socio-eciorisolation, susceptibility to external shocks and
limited human capacity. Because they are unabpedaduce all the goods and services to meet domestic
needs, they are often import-dependent. Many neltoarism to generate foreign exchange to balamse t
demand for imported goods and services. Due to sheall land masses, small islands are typicatigda
resource constrained and highly vulnerable to déncdange because of their dependence on the hatura
resource base for livelihoods and tourism actisitiehis means that there are limited places foplecto

live, space for infrastructure, areas for wasteatial, agricultural production, industrial develah and
areas of natural resource and biodiversity presiemna

Many small islands are already at risk from severafironmental hazards, such as storm surge-related
coastal inundation rain-induced inland floodingg avind and rain associated tropical cyclone impacts
Climate change is expected to exacerbate thesedsazaking already vulnerable islands more prone to
changing conditions and creating particular chgjéenfor the resiliency of biological systems. Knogyi
the existing risks and how they are changing shbald those on small islands prepare for futureatds

In particular it is important to understand howsgixig vulnerabilities could exacerbate the impaétsther
climate-related hazards and what can be donaltaesthe threat of disaster.

Most biological systems are already under presfsame land use changes and other anthropogenic
stressors such as over-exploitation and polluti®torm events with more intense wind and rain regim
combined with past decades of habitat destructimhbéological invasions, are likely to drive severa
species such as endemic birds to extinction. Gthecipated impacts on biodiversity include inutima
of coastal mangroves, and possible increase immand terrestrial pathogens, notably coral disease

Increases in extreme events and the cumulativedtad storms will likely affect the adaptation pesses
of forests on tropical islands in the short terrheve regeneration is often slow (UN 2007 SIDS Rgpor
The very nature of island biogeography constraaianal adaptation in the spatial context as thitybif
terrestrial species to migrate has very clear maysimitations. The capacity of mangroves anceoth
coastal systems to keep pace with rising sea lévelsparticular concern, as is the erosion réte o
remaining turtle nesting beaches. Soil and aqg#éénization will adversely affect the health pesific
habitats as well as disrupt critical ecosystemisesvupon which agriculture and water sectors depen

During 2004-2005, the Department of Environmentkedrin conjunction with the Tyndall Centre for
Climate Change Research to produce A Guideb8akviving Climate Change in Small Island$ie
guidebook offers a wealth of information on Clim&ieange, and practical advice on how to adapt to
Climate Change.

SOURCE:http://www.caymanbiodiversity.com/downloads/Tynd&kentre _surviving_climate change.pdf
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GLOBAL CONSERVATION: THE IUCN

What isthe International Union for Conservation of Nature (IUCN)?

The International Union for Conservation of NatufdCN is an international organization which hetps
world find pragmatic solutions to our most pressémgironment and development challenges. It support
scientific research, manages field projects alr ¢lre world and brings Governments, non-Government
organizations, United Nations agencies, compamddacal communities together to develop and
implement policy, laws and best practice.

IUCN is the world’s oldest and largest global eomimental network: a democratic membership unioh wit
more than 1,000 Government and NGO member orgamizatand almost 11,000 volunteer scientists in
more than 160 countries.

IUCN’s work is supported by over 1,000 professicstalf in 60 offices and hundreds of partners ihljoy
NGO and private sectors around the world. The Usibeadquarters are located in Gland, near Geieva,
Switzerland.

Vision and mission

Vision: a just world that values and conserves nature.

Mission:to influence, encourage and assist societies thHiougthe world to conserve the integrity and
diversity of nature and to ensure that any useadfiral resources is equitable and ecologically
sustainable.

History

The IUCN was founded in October 1948 as the Inteynal Union for the Protection of Nature (or IUPN)
following an international conference in Fontairezhl, France.

The organization changed its name to the Internatignion for Conservation of Nature and Natural
Resources in 1956 with the acronym IUCN (or UICNFiench and Spanish).

Use of the name “World Conservation Union”, in aoxgtion with IUCN, began in 1990. From March

2008 this name is no longer commonly used.

SOURCE: www.iucnh.org
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IUCN Protected Area Management Categories

TheInternational Union for Conservation of NatuldCN has defined a series of six protected area
management categories, based on primary managetjeatives. A national system of protected areas
might be expected to include one of more of thifahg:

CATEGORY la: Strict Nature Reserve: protected area managed mddnlscience

An area of land and/or sea possessing some ouitsgaodrepresentative ecosystems,
geological or physiological features and/or speaesailable primarily for scientific
research and/or environmental monitoring.

CATEGORY Ib: Wilderness Area: protected area managed mainlyftderness protection

An area of unmodified or slightly modified land,ddor sea, retaining its natural
character and influence, without permanent or figanit habitation, which is protected
and managed so as to preserve its natural condition

CATEGORY II: National Park: protected area managed mainly foo®cstem protection and recreation

A natural area of land and/or sea, designated)tprfdect the ecological integrity of one
or more ecosystems for present and future genagt{b) exclude exploitation or
occupation inimical to the purposes of designatibthe area and (c) provide a
foundation for spiritual, scientific, educationaedcreational and visitor opportunities, all
of which must be environmentally and culturally qatible.

CATEGORY IlI: Natural Monument: protected area managed mainlycfoiservation of specific natural
features

An area containing one, or more, specific naturadaiural/cultural feature which is of
outstanding or unique value because of its inhemaaitly, representative or aesthetic
gualities or cultural significance.

CATEGORY IV:Habitat/Species Management Area: protected areaaged mainly for conservation
through management intervention

An area of land and/or sea subject to active ietaion for management purposes so as
to ensure the maintenance of habitats and/or tt¢ theeequirements of specific species.

CATEGORY V: Protected Landscape/Seascape: protected area mdmagely for landscape/seascape
conservation and recreation

An area of land, with coast and sea as appropsdtere the interaction of people and
nature over time has produced an area of distimatacter with significant aesthetic,
ecological and/or cultural value, and often witghbiological diversity. Safeguarding
the integrity of this traditional interaction istai to the protection, maintenance and
evolution of such an area.

CATEGORY VI: Managed Resource Protected Area: protected areaagesh mainly for the sustainable
use of natural ecosystems

Area containing predominantly unmodified naturateyns, managed to ensure long-term
protection and maintenance of biological diversithjle providing at the same time a
sustainable flow of natural products and servioaméet community needs.

SOURCE: www.iucn.org
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IUCN Red List Categories

ThelUCN Red List of Threatened Speqgpesvides taxonomic, conservation status and istion
information on taxa that have been globally evadatsing the IUCN Red List Categories and Criteria.
This system is designed to determine the relatskeaf extinction, and the main purpose of the IURSH
List is to catalogue and highlight those taxa tratfacing a higher risk of global extinction (itleose

listed asCritically Endangered, Endangered andVulnerable). The IUCN Red List also includes
information on taxa that are categorizedeasinct or Extinct in the Wild; on taxa that cannot be
evaluated because of insufficient information @eData Deficient); and on taxa that are either close to
meeting the threatened thresholds or that woultthteatened were it not for an ongoing taxon-specifi
conservation programme (i.e. &lear Threatened).

Taxa that have been evaluated to have a low rigitiriction are classified dsast Concern. The Least
Concern assessments did not appear on IUCN Reslfiristiuced before 2003 (except for 225 cases in
1996) because the main focus has been on threadpeetks. However, for the sake of transparencyand
place threatened assessments in context, all Czastern assessments are now included. Unfortunately
there has not been a formal reporting processaicepio capture all Least Concern assessments; tience
list provided is incomplete. A process to captimelteast Concern listings has begun (at the spkxnieb
only), but this is likely to take several yearstonplete.

The list of threatened taxa is maintained in actesile database by the Red List Unit of the IUCNCHgs
Programme as part of the SSCs Species Informatorice (SIS). The records for all taxa listed ia Red
List Categories described above are provided hatleéleey can be viewed by using the Search and Exper
Search functions on the home page. (Note thatefeutt search parameters are set to look for spexiby
and include Least Concern listings).

Taxa not included on the IUCN Red List are those Went extinct before 1500 AD, Least Concern
species that have not yet been data based, anéspieat have not yet been assessed (i.e., they tre
Not Evaluated category). The only taxonomic groups, that haventmomprehensively assessed, are the
amphibians, birds, mammals, conifers and cycads.vElst majority of plant taxa listed in the 1997V
Red List of Threatened Plants have not yet beeluatetd against the revised Red List Criteria amd ar
therefore not included here.

In-depth analyses of the data contained in the IUR&N List are conducted periodically and the resailée
published once every four years.

SOURCE: www.iucnredlist.org
In 2008,The Red List of the Flora of the Cayman Islamnds published, listing the conservation status of
all 415 species and varieties considered natiteddCayman Islands, (Burton, 2008a). This publicati

was jointly funded by the Overseas Territories @owvation Programme (OTEP) and the Cayman Islands
Government, through the Department of Environmeith support from the Darwin Initiate.
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HABITAT MAPPING
Habitat mapping objectives were defined as follows:

* create a baseline marine and terrestrial habita@nitory for the Cayman Islands,

* create a practical and repeatable mapping methggolo

» emphasise delineation of primary areas, espedaliypeation of dynamic habitats, such as
seagrassn the marine environment, amtasive coastal plantsn land,

» produce maps that would be at a level of detaihakimum benefit to the end user,

« utilisethe abundance of existing supporting data.

Marine habitats (benthic, lagoons and shorelinégtats) were delineated using 2004 true colour &eria
photography, supplied by the Cayman Islands Departof Lands and Survey, LS. The imagery was
provided as both orthorectified and georectifieth local grid, in MrSID compressed format (scale
1:7,000, 0.12m resolution) in a projected UTM Nadatum based local coordinate grid, referred to as
“CaymanLIS”.

Terrestrial habitats were defined using 2006 Quirckimagery, purchased by the Department of
Environment DoE. Quickbird is multi-spectral (4 basatellite imagery, with a resolution of 2.4mgl&i
individual Quickbird satellite images comprised ttexzessary data coverage for the classificatian; fiar
Grand Cayman, two for Little Cayman, and two foy@an Brac. All images were collected on different
dates over the course of 2006. Images taken ardiff times of the year are subject to spectréhtian,
due to seasonal factors such as leaf growth ahdd&bkuch, the composite image could not be diassi
using the automatic method, and each componentohael classified separately.

Marine Habitat Mapping

Marine habitats within and outwith lagoons wereegatized separately, towards improving specififoty
key features, such as seagrass beds and patchresgksctively.

Outwith lagoons, a hierarchical classification stmie was used (following the example of a similar
project,Benthic Habitats of Puerto Rico and the U.S. Virglands,completed by NOAA'’s Centre for
Coastal Monitoring and Assessment (CCMA)). Thedrgmical structure allowed for expanding or
collapsing the classification to suit specific misygpgoals.

Development of the local classification schemetidel extensive input from resource managers, expert
on the Cayman Islands marine ecosystem, and thepnoapcer, towards developing and adapting the
hierarchical classification to suit local biogeqguecal conditions, and conservation management
objectives. The end result of this evolving exerci@as a scheme that was scientifically sound, jgedct
and repeatable.

Habitat delineation outwith lagoons utilized thditat digitizer extension for ESRI's ArcGIS desktex,
developed for similar projects by NOAA’s CCMA. ltaw important to determine a suitable scale when
digitising; balancing the need to maximize the gyalf the imagery, avoid becoming unnecessarily
detailed or too generalized, and ensuring congigtanthe finished product. For the current progec
digitising scale of 1:2,000 was chosen for the migjof habitats. A scale of 1:500 was used whemking
with fine features which were difficult to map hetlarger scale (such as beach rock and manmadie)doc
A minimum mapping unit (MMU) of 150 frvas selected, based on a combination of imagétguahd

the small size of some key habitats.

Approximately 1125 field validation points coverialj three Cayman Islands were utilised in the niragpp
exercise. Generally a field crew of three was nemito complete field validations which were undken
prior to mapping (towards scoping and determinatibmapping feasibility) and periodically throughou
the project (to assess the quality of the mappedumt). Additional field validations were undertake
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response to specific problem areas within the imageich as cloud cover. This was generally doiregus
a “look-bucket” to determine habitat category dfedentially corrected GPS coordinates.

Delineation of these habitats consisted of digitiza polygon around unique areas visible in the4200
aerial photography at a scale of 1:2,000 (wheniplegsselecting the associated habitat from thegmry
scheme, and then finishing the polygon sketch.aéeljit areas of this polygon were then digitiseithén
same way until all of the imagery was assignedhéoappropriate habitat category. Complimentary imag
was referenced where necessary, particularly fmsamissing or unclear in the 2004 aerials. Whisn th
failed to provide the necessary level of detaibareere visited and validated in the field.

In order to estimate and report the reliabilitynzdipped results, an estimate of thematic accurasy wa
completed. This involved using 170 points distrdzliusing a stratified random sampling approackdas
on habitat type and coverage (ha). An error mates then created and accuracy by category, asawell
overall accuracy, was calculated. At the detaital, thematic accuracy was determined to be ¢, 77
while at the general level accuracy was ca. 90%.

For habitats within lagoons, benthic habitat mapsenwcreated using a hybrid supervised classifindtio
manual delineation technique. GeoTIFF files weedusecause, being uncompressed, they were abée to b
manipulated.

A habitat classification scheme was developed whiehthe benthic habitat mapping objectives ana als
complemented the scheme for non-lagoon areas. [&ksification consisted of; Sand, Vegetated Sand,
Vegetated Mud, Seagrass, Uncolonised Hardbottonon@ed Hardbottom, and Hard Corals.

ArcGIS polygon shapefiles were created to delinaliteagoon areas. These polygons were then imgorte
into Idrisi 15.0, and used to ‘clip’ the imagerytbat only lagoons were included in each clasdifica A
7x7 minimum filter was then applied to each imagegeduce the high incidence of sun glint and
reflectance.

Due to the very high image quality, file sizes wire large for Idrisi to effectively render an anntatic
classification. To overcome this issue, the imagere prepared for automatic classification using a
aggregation (factor 10), so that the resulting Isixepresented an average of 40 original pixelss fibhd
the added benefit of ‘'smoothing’ the appearandbé®imagery. A supervised classification (maximum
likelihood) was used for each lagoon. This was namesible by a combination of extensive local
knowledge, copious habitat data from previous mitsjeand field verification data. Training areasrev
developed for each lagoon habitat. A maximum Ikedid classification was completed for each lagoon
and results were checked using field validatioradat

A number of iterations of the classification weoempleted until a satisfactory image was createcdémh
lagoon. It was not possible to include coral dofdle in the automatic classification due to thehhig
incidence of spectral mixing. Manual image-intetption of 2004 aerial photography was used to
delineate coral and rubble.

Cloud shadow and sun-glint presented issues. Tdrese were minimal, but where present, extensalé fi
validation and cross-referencing with other avdddmagery were used to obtain a complete mapped
product.

Shoreline Habitat Mapping

A detailed shoreline classification was completecma value-added exercise, to assist in coastal zon
management and complement the existing Nationas@ll Response plan. Shorelines will be ranked in
order of their sensitivity to oiling, and it is pliaed that this information will be used in combioatwith
environmental and recreational-use data to createnaironmental Sensitivity Index (ESI) map. Thd ES
will assist coastal zone managers in identifyintnewable locations, establish protection prioritiesd
identify cleanup strategies in the event of antadfe oil or chemical spill.
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A classification scheme was developed based maimisubstrate size and permeability, presence (or
absence) of a natural vegetation line, and dommanhsubstrates in a given area. The individubssate
types were ironshore, rock, sand, cobble, vegetatiod man-modified installations.

The shoreline, for the purposes of this project defined and delineated as the area betweenghe hi
water mark and the natural vegetation line (wheesgnt). The best example of a natural vegetaitienith
recent years came from the 2004 pre-lvan imagekgrt in April of that year, largely due to the irapa
that Hurricane lvan had on shoreline vegetatioBeptember of that year. Also, the excellent qualit
the imagery allowed for a classification througtage interpretation. An extensive field validation
exercise was completed to ensure the validity isfapproach.

The shoreline was divided into sections with digtisubstrate qualities. In each section there hvas t
possibility of having up to three substrate typesareas where ‘mosaic’ substrates occurred and wer
oriented parallel to shore, the seaward substratementioned first and up to two more substrates we
then mentioned, based on proximity to the wateartas where the substrates were oriented perpasdic
to the water line, the most dominant feature wastimeed first and then remaining substrates were
mentioned in order of dominance. In areas where#teral vegetation line occurred at or beyondhilyb-
water mark (i.e. mangrove), no shoreline was giveth this area was mapped within the terrestriaitdtab
mapping project.

Terrestrial Habitat M apping

Terrestrial land cover / land use maps were creagady a hybrid automatic classification / manual
delineation technique.

A hierarchical classification system was develofuedhe terrestrial habitat maps (see followingties.
Each mapping objective was first analyzed and gipeapriate method was considered. After running an
automated unsupervised classification (clustegasof spectral mixing were highlighted and analyze
using field validation data and local knowledgehisTinformation was used to determine which methods
would achieve the mapping objectives most effebfive

The first step was to determine which data wouldniasked in a supervised classification. Masked dat
were as follows:

« offshore areas and shoreline (for which separaigsiflcations were already completed),

» nearshore vegetation (coastal shrubland was totasiim spectral reflectance to other habitats
and inclusion of these data would obscure pattertifse remaining data),

* invasive Weeping willowCasuarina equisetifoliand Beach naupal&caevola sericegfor
which a manual delineation was completed becausieeafparticular importance as invasive
species),

* cloud and cloud shadow,

« buildings (for which there are up-to-date polygbaefiles that accurately reflect position and
coverage better than possible using an automagi®aph),

* roads (because of the availability of accurate oathapefile format), and

« obviously built up areas (of which it was decidedise an object-oriented approach as it
unnecessarily obscured patterns in remaining data).

Once suitably masked images were prepared, a sgpérdlassification (maximum likelihood) was
completed for each image. Requisite validation eaee acquired through field observations, andaheri
photo interpretation using very-high resolutionialgshotography from a similar time frame.
Approximately 125 field validation points were Ve, each with a habitat category assignation,qshot
and comments recorded.
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Some observations were completed before the fiestngt at the classification and some were taken at
areas that were difficult to accurately classifgda cloud and cloud shadow, excessive spectrahgjix
and obvious errors based on personal experiengaslinot always possible to physically visit a tama
where problem areas occurred due to their inadaiégsiand in these cases all attempts were madesé
a ‘best guest’ by local ecologists using aerialtpgoaphy interpretation and personal experience.

Areas where feature discrimination and spectraimgixvere an issue were noted. One main area of
difficulty was between wetland and dry forest hafsit In order to attain the highest possible ammuin
boundaries between wetland and forest areas, dinebarea boundaries were delineated using aerial
photo interpretation with reference to previoughynpiled detailed Swamps and Shallow Marine Sulesrat
Maps, prepared by Overseas Development NaturaluRess Institute, 1987. These maps accompanied the
publicationBiogeography and Ecology of the Cayman Islands (BtBddard, M.A. Brunt and J.E. Davies
All previously mapped wetlands were compared toenirdata and this information assisted the
delineation of boundaries. All new or previouslymapped wetlands were then delineated.

Nearshore vegetation was simply masked, and bpilireas were delineated. The majority of vegetation
fell within one of the following classes: coastafubland, dwarf shrubland, Casuarina, or Scaevola
categories. These were generally easier to dédimaanually, rather than classify automatically.

Areas of cloud and cloud shadow within the imageeye manually digitised using photo-interpretation
(multiple images), and information gathered from slurrounding automatic classification data.

Casuarina equisetifoliavas identified as a species of key significance, t its invasive nature. The
ability of the 2004 imagery to very accurately bligtiish this tree species enabled their mappinggusi
photo interpretation and digitization. The same tvae for the invasivEcaevola sericea’ he same
method was used to delineate this species. Asioie freing included in the terrestrial habitat maipis,
information will be used independently of the poj® inform management decisions.

A mosaic of all data layers was compiled to forsirale complete classification image for each idlan
This method proved to be robust in its added aoguits ability to meet mapping goals, and the riralg
increase in time necessary to complete. It alscenitgabssible to focus more on accurately classifyi
natural areas and less on unnecessary variabilijnithe images.

These maps are considered dynamic documents asdclaswill be regularly updated (with all origisal
saved for reference and comparison), focusing enip areas as necessary, in response to specific
projects, as well as tracking development of n&tamd successional areas. The terrestrial habigisrill
serve as a detailed baseline land cover / landasseirce for the Cayman Islands, providing decision
makers and managers with accurate baseline andsthneformation (for)towards better informing lanskeu
planning and management and implementation of &ffestrategies for biodiversity protection.
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HABITAT CATEGORIES:

An integral component of thidational Biodiversity Action Plais the mapping of the diversity of habitats
of the Cayman Islands. This ambitious project wadentaken by staff of the Department of Environment
with the assistance of Frederic J. Burton.

At the highest level, habitat categories are bipddlided into Marine, Coastal and Terrestrial.

Marine habitats were subdivided, and categorizguhit, based on a similar projeBenthic Habitats of
Puerto Rico and the U.S. Virgin Islandsmpleted by NOAA’s Centre for Coastal Monitoriaugd
Assessment (CCMA).

Coastal and terrestrial habitats were subdivided,categorized according to thiegetation Classification
formations of Burton (2008b), with supplementartegaries for man-modified environments.

Habitat distinctions are made by way of facilitgtim logical treatment of the habitats of the Cayman
Islands, and should not be taken as indicativeaétion of ecological function or independence sbme
extent, all elements of biodiversity are fundaminiaterlinked.

MARINE HABITATS
CATEGORY

1. Open sea defined as alinarine habitatsincluding the seabed and benthos, the water aolma pelagic
zone, and the water surface, which extend beyaadritiging reefs which surround the Cayman Islands,
and which fall within the Cayman Islands EEZpen seancorporates the deep sea, offshore waters, and
“nearshore waters’ defined as those within a twelve-mile radiusha fringing reefs around the islands.

2.Coral Reefs defined as limestone formations produced by livanganisms. Corals are found both in
temperate and tropical waters; however, shallonemagefs are formed mostly within the zone between
30° north and 30° south of the equator. Incorpasrédte following formations:

* Aggregate reefdefined as areas where hard coral cover (alive & jlexceeds 70% substrate
coverage. Usually found in the bank / shelf aeedal / or the escarpment. Some soft corals /
sponges may also be present.

e Spur and groovealefined as feature, typically hard coral covenv@ik dead), exhibiting a high
vertical relief relative to the surrounding pavernesand channel$Spurs” are usually formed by
accreting hard corals. “Grooves” usually comprigedsand / or hardbottom. Spur and groove
features are usually associated with the seawaye efithe reef crest, and with the edge of the
fore reef, near the escarpment, orientated perpaiad to shore and escarpment. Some soft corals
/ sponges may also be present.

» Individual patch reefdefined as isolated coral formations. Hard cogalserally dominate,
although some soft corals and sponges may be pr&delly patch reefs greater than the MMU
feature in habitat maps.

» Aggregated patch readefined as aggregated coral colonies, where cegoexhibit > 70%
substrate coverage. Hard corals generally domiaditegugh some soft corals and sponges may be
present. Confined areas of bare sand or hardbatterpresent within the matrix of the reef
aggregation, and are incorporated into the mapgétigeation

* Reef rubbledefined as dead, unstable coral rubble and rad¢ssally found on the back reef
portions of the reef crest. Reef rubble is oftelowized with flamentous or other macroalgae.

»  Fringing reef.defined as reef roughly parallel to the shorelare separating lagoonal inshore
waters from nearshore waters. Fringing reef usuatlgrporates a semi-emergent high point. This
area is called the “reef crest”.
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e Sand plaindefined as an expanse of uncolonised sedimentifgfigm course sand to silt)
located between the shallow and deep terrace reefs.

» Colonised hardbottondefined as pavement exhibiting coral cover withi@ range of 10-70% of
the substrate. Dominant features are low-relieepaent or rubble, or low-relief rock and sand
grooves, colonised by algae, soft corals, and sgsaed corals, which are dense enough to
partially obscure the underlying rock. Where caler >70%, areas fall within tlaggregate
reefcategory.

» Uncolonised hardbottongtefined as pavement, often dominated by algaexhibiting a hard
coral, soft coral, and sponge cover of <10%.

» Wall: near-vertical or vertical slope extending from s¢ihelf-margin to abyssal depths and
characterised by abundant coral and sponge cot@ridaom the drop-off to 120 m.

» Beachrockdefined as cemented sand. Beachrock is derived ¢edaite precipitating out of
seawater; resulting in the formation a flat rodelsubstrate.

3. Lagoons defined as nearshore reaches of shallow saltawklsh water, separated from thygen sedy
a shallow or exposecbral reef,banks, or similar feature. Incorporates, the follgformations:

» Seagrass beddefined as areas where seagrass species repteseiorinant substrate coverage.
In cases where algae and seagrass co-exist, cevierdgsignated agagrass beds seagrass is
dominant, and to theegetated sandategory if algae is dominar8ee also separate Seagrass
beds HAP.

» Sedimentunvegetated mud and sand.

» Hardbottom:low-relief pavement or rubble, or low-relief roakten colonised by algae.

* Vegetated sandregetated sediment >=1 mm in diameter.

* Vegetated mudvegetated sediment <1 mm in diameter.

* Lagoonal coral

4. Seagrass beds defined as areas where seagrass species repteseiantinant substrate coverage. In
cases where algae and seagrass co-exist, coverdgsignated aseagrass beds seagrass is dominant,
and to thdagoons, vegetated sawdtegory if algae is dominant.

5. Dredged seabed defined as any area of lagoon, inshore water§ preshallows, which has been
modified as a result of channelisation, coastabtigment or dredging for fill.

6. Artificial installations defined as maritime constructions, including dotkigge piers, and groynes.
This category also includes underwater structunel as shipwrecks, underwater sculptures, andcatif
reef structures.

defined as consolidated rocky coastal areas, leettee limits of the
high water mark on the seaside, and the naturaincarus vegetation line on the landside. Incorpesdhe
VII.A.1.N.a vegetation formation, geer Burton (2008b):

defined as all unconsolidated coastal sedimeetsyden the limits of the high
water mark on the seaside, and the natural contgwuegetation line on the landside.
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defined as habitat and plant assemblages assb@iiteBlack mangrovévicennia
germinans White mangrové.aguncularia racemosaRed mangrov&hizophora mangleand Buttonwood
Conocarpus erectusncorporates the following vegetation formatioasper Burton (2008b):

defined as the species / monoculture habitats afpivig willow (Casuarina,
Beefwood, Whistling pine, Australian pin€psuarina equisetifoliand Beach naupaka (Sea lettuce,
Scaevolascaevola sericedncorporates the following vegetation formatioasper Burton (2008b):

defined as a class of vegetation dominated by fidrich ranges in height between
0.5m and 5m. Shrubs tend to grow as separate thdils or clumps of individuals. Bhrubland the
canopy cover of shrubs constitutes greater than @5%te total canopy cover. Larger trees may bsegre
in shrubland;however, tree canopy cover should constitutetleams 25% of the total cover to distinguish
the area from “woodland”. Incorporates the folloivegetation formations, ger Burton (2008b):

TERRESTRIAL HABITAT CLASSIFICATIONS:

12. Salt-tolerant succulents defined as areas of succulent-dominated forb végaténon-woody plants
other than grasses, sedges and rushes) influegaegjimes typically of high salt, and temporary or
occasional water immersion. In coastal areas ntlaig include tidal areas, or those influenced bytidhe
Further inland, this habitat forms in associatiagthiemporarily flooded pastures, and moderatetyated
rocky cays, often at the edges of wetlandsraadgrovesincorporates the following vegetation
formations, aper Burton (2008b):

e Tidally flooded perennial forb vegetation V.B.1.N.e
e Tidal tropical or subtropical annual forb vegetatd.D.1.N.d

13. Poals, ponds and mangrove lagoons defined as natural and man-modified areas of stgrmermanent
and temporary water and associated vegetationydimg} pools, ponds, ditches and flooded marl pités
habitat category incorporates both natural aresbn@anmade ditches and flooded marl pits. Natural
freshwater pools are a rarity in the Cayman Islaadd of key conservation interest. With appropriat
management, the ecological value of man-modifietbi@atures can be greatly increased.

e Semi-permanently flooded grasslands V.A.1.N.h
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e Aquatic vegetation V.C.1.N.a
* Mangrove pools and ponds
 Mangrove lagoons

*  Flooded marl pits

14. Dry shrubland defined as a class of vegetation dominated by fidri@h ranges in height between
0.5m and 5m. Shrubs tend to grow as separate thdils or clumps of individuals. khrubland the
canopy cover of shrubs constitutes greater than @5%te total canopy cover. Larger trees may bsegre
in shrubland,however, tree canopy cover should constitutetlesms 25% of the total cover to distinguish
the area from “woodland”. Incorporates the followiegetation formations, @&r Burton (2008b):

» Tropical or subtropical broad-leaved evergreentsand I111.A.1.N.a
*  Mixed evergreen-drought deciduous shrubland witttglents [11.C.1.N.a

15. Forest and woodland defined as a class of vegetation characterizesl ddgsed tree canopy, with
interlocking crowns generally providing 60-100% eav'Woodland”, by comparison, is characterized by
an open canopy, with tree crowns constituting A&s60% cover. The canopy heightfofest and
woodlandranges from about 16m, down to about 4.5m in helggiow whichshrublandspecies dominate.
Incorporates, the following vegetation formatioasper Burton (2008b):

* Lowland semi-deciduous forest I.C.1.N.a

e Seasonally flooded / saturated semi-deciduoustft@d.N.c
e Xeromorphic semi-deciduous forest I.C.4.N.b

e Lowland / submontane drought-deciduous woodlariLIN.a
e Tropical or subtropical semi-deciduous woodlan@.1.N.a

16. Caves defined as erosional landforms, including pot &a@ed fissures, which form as a result of wave
action, or the action of rain and underground weberrses.

17. Farm and grassland defined as any land which is activity managed fpicltural purposes, or comes
under the influence of agricultural practice, spieally, the growing of fruits, crops or the keegiof
livestock. Incorporates, the following vegetatianrhations, aper Burton (2008b):

e Seasonally flooded grasslands V.A.1.N.g

*  Medium tall tropical/subtropical grassland with &deleaved evergreen or semi-evergreen shrubs
V.A.3.N.c

»  Short tropical or subtropical grassland with bréealved evergreen or semi-evergreen shrubs
V.A.3.N.f

e Saturated tropical or subtropical perennial forgetation V.B.1.N.d

e Agricultural plantation

18. Urban and man-modified areas defined as the populated areas of the Cayman |starttithose areas
of land subject to direct modification by man.

« commercial and residential areas on the islandsyjporating town centres, industrial sites, hotels
and condominiums, and private homes and residedgiglopments

e public and private green-space, such as parkisg lexdidscaped areas, parks and recreation
grounds, cemeteries, and private gardens

* land cleared for development

» actively farmed land

» historically cleared areas, now reverting to natarel exhibiting secondary growth

* roads are a component of this landscape, and sweaasigned an individuRloadsHAP.
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19. Roads defined as the public and private roads netwRdadsincorporates surfaced and unsurfaced
roads and associated landscaping and infrastryéhatading roundabouts, mediums, sidewalks, digéna
conduits, roadside verges and pathways.
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MARINE HABITATS
1. Open sea

Definition

Open Sealescribes alinarine habitatsincluding the seabed and benthos, the water colamd pelagic
zone, and the water surface, which extend beyaaditbp-off (200ft (61m) contour) which surround the
Cayman Islands, and which would fall within Caynteritorial waters (extending to 12 miles from shor
of each island).

Local outline

Theopen seancorporates a range of marine habitats, whicly wawst significantly according to nutrient
availability, and the physical characteristics epth, substrate, light attenuation and current.y\Man
individual nearshore habitats support unique assiocis of life, and so are subject to consideratioder
individual Habitat Action PlansDespite this individuality, however, tlopen seaepresents an affecting
and modifying constant throughout the marine emitent, and so holistic consideration of tpen sea
environment is pertinent to the conservation mameage of any and all components.

Perturbation of thepen seahrough large-scale events, both natural and magemmay have far-reaching
ramifications. Under the influence of prevailingatieer conditions and ocean currents, distant cloasta
environments high in biodiversity, suchraangroveandcoral reefs and those important for tourism and
recreation, such amandy beachespme under the influence of tbpen seaGiven the varying sensitivities
of different habitats and species to specific intpguerturbations of thepen seanay have the greatest
impact far from the source.

Despite their diminutive size, plankton forms tbaridation of the marine food web, and thus plays a
seminal role in the functioning of the marine eamiment. Biotic factors, such as oceanic migratag
the reliance of many species on dispersal throyglargtonic phase, contribute to the integratedadyic
of life in theopen seaWhile, for the purposes of this action plan, tipen seancludes only Cayman
waters, it remains a significant consideration thatquality of our marine environment is to areext
dependent on the activities of distant neighbobirilarly, under the influence of tlepen seaour
stewardship of the Cayman Islands’ marine enviramtnsereflected throughout the region.

Key Habitat Categoriesfor Open sea

This category applies to aflarine habitats.

Key Speciesfor Open Sea

The following are selected from the schedules efdraft National Conservation Law; illustrating soof

the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor OPEN SEAS

PART 1
Category Detail Scientific Reference NBAP
Mammals (marine) Whales, Dolphins, etc. Cetacespalties
Mammals (marine) Manatees Sirenia all species
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special
significance to this habitat:

Brown booby Sula leucogaster SAP
Red-footed booby Sula sula SAP
White-tailed tropic bird (Boatswain bird) Phaethon lepturus SAP
Magnificent frigatebirds (Man O’ War) Fregata magnificens
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Turtle (marine) Loggerhead turtle Caretta caretta SAP
Turtle (marine) Green turtle Chelonia mydas SAP
Turtle (marine) Leatherback turtle Dermochelys coriacea SAP
Turtle (marine) Hawksbill turtle Eretmochelys imbricata SAP
Turtle (marine) Kemp's Ridley turtle Lepidochelys kempii SAP
Fish (marine, bony) Tilefish Malacanthus plumieri
Fish (marine, bony) Filefish Monacanthidae species
Fish (marine, bony) Angelfish Pomacanthidae species
Fish (marine, bony) Jewfish, Goliath grouper Epinephelius itijara
Fish (marine, cartilaginous) Sharks and rayscept those specifically Elasmobranchii all species

listed in Part 2
Corals All soft corals (including Gorgonians & Anthozoa all species

Telestaceans)
Corals Black coral Antipatharia all species
Corals Gorgonians Gorgoniacea all species
Corals Fire corals Milleporidae all species
Corals Hard corals Scleractinia all species
Corals Lace corals Stylasteridae all species
Invertebrates Echinoderms Echinodermata all species
Invertebrates Sponges Porifera all species
Invertebrates Conch - ecept those listed in Part 2 Strombidae all species
Invertebrates Tritons Tritonidae all species
Invertebrates Tuns Tonnidae all species
Invertebrates Cassidae Cassis tuberosa
Invertebrates Cassidae Cassis madagascariensis
Invertebrates Cassidae Cassis flammea
Invertebrates Cassidae Phalium granulatum (all varieties)
Invertebrates Cassidae Cypraeacassis testiculus

PART 2

Invertebrates White Land crab Cardisoma guanhumi SAP
Invertebrates Soldier crab (Hermit crab) Coenobita clypeatus
Fishes (marine, bony) Fry, Silversides Atherinidpecies
Fishes (marine, bony) Herrings Clupeidae species
Fishes (marine, bony) Anchovies Engraulidae specie
Fish (marine, bony) Nassau grouper Epinephelus striatus SAP
Fish (marine, bony) Goggle eyes Selar crumenophthalmus
Fish (marine, bony) Y-Lined blenny Starksia y-lineata
Fish (marine, bony) All bony fish xeept those specifically listed | Teleostei species

in Part 1 or elsewhere in Part 2
Fish (marine, cartilaginous) Southern stingray Dasyatis americana SAP
Invertebrates Lobsters Palinura species
Invertebrates Spiny lobster Panulirus argus SAP
Invertebrates Queen conch Strombus gigas SAP
Invertebrates Whelk Cittarium pica SAP
Plants (marine) Green algae Chlorophyta species
Plants (marine) Brown algae Phaeophyta species
Plants (marine) Red algae Rhodophyta species

INVASIVE

Fishes (marine, bony) Red lionfish Pterois volitans SAP

36




Current Status of the Open sea

Link to habitat map: Cayman 12-mile Territorial Véed and Exclusive Economic Zone

Habitat Status 2006 Total area (km2) Area within protected Area outside protected % Habitat protected
Open Sea areas (km2) areas (km?)
Cayman Islands Cayman Islands Cayman Islands Cayman Islands
Exclusive Economic Zone 119023 91.08 118931.92 0.076
Cayman Territorial Waters 5875 91.08 5783.92 1.55

Marine Protected Areas in the Cayman Islands ircMdrine Parks, Replenishment Zones, Environmeiuaés, No Dive Zones
and Wildlife Interaction Zones: totalling 19,31 e for Grand Cayman, 2,281 acres for Little Cayraad 914 acres for Cayman
Brac. Total for the Cayman Islands: 22,506 acr&sO@kn?).

Key Sitesfor Open sea

Twelve Mile Bank.
Designated Spawning Aggregations (for Nassau groape other fish species).

Nature Conservation Importance of Open sea

Other:

Keystone specieglankton, drifting organisms which inhabit the eatolumn of thepen sea,
represent the foundation of the marine food chantarporating commercially important fisheries
and marine mega fauna.

Biodiversity:the richness and quality of tlipen seanvironment affects all associated marine
habitats, including biodiverse communities suck@sl reefsandseagrass beds

Fish stockstheopen seaupports significant fish stocks, including spsaérecreational and
commercial significance. Distribution of fish stadls highly specific: subject to temporal factors
and physical influences, including currents, upingh and underwater topography. Fish stocks
may also be subject to biotic factors, Nassau ggolipinephelus striatugpr example spawning
in aggregationslependent on maintaining a critical number of fialgrder sustain behavioural
queues to breed.

Marine mega faunatheopen seaupports many large creatures which are rarely. Segyman
Islands waters support occasional Killer wh@keinus orca Bottlenose dolphiifursiops
truncatus Sperm whal®hyseter macrocephalfer Physeter catodgn Gervais’ Beaked whale
Mesoplodon europaeu§reat White sharkCarcharodon carcharias¢hale sharlRhincodon
typus,and Manta rajvlanta birostris The migratory nature of many marine mega-fauna
underpins the importance of international respadlitsitand co-operation in biodiversity
preservation.

Turtles a traditional mainstay of the Cayman Islands eaoy) the local turtle industry collapsed
around the early 1800s. Despite the establishnfehiecCayman Islands Turtle Farm as a supplier
of captive-raised meat, the international desigmatif all Marine turtles found locally as
endangered and critically endangered (IUCN Red Lastd the precariously low-level of local
breeding populations, protective measures stillstabrt of banning the local wild turtle fishery.
Birdlife: open seasre of importance to a variety of seabirds andedhicis. Breeding Red-footed
boobySula sulaand Brown boobula leucogasteffpr example, range widely offshore on
feeding expeditions. The summer breeding visitonjté/tailed tropic bird?haethon lepturuss
similarly dependent on off-shore stocks of fish agdid.

Unknown speciegheopen seaemains largely unstudied, and little is known athmany of the
species found there.

Carbon cycle and reservoithe photosynthetic activity of phytoplankton fixebon from
dissolved carbon dioxide. Through grazing of phigagton, primarily by zooplankton, this
carbon is introduced to the marine foodweb. Heragmment carbon is either respired, or
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accumulates as biomass. Because organic matetygiiéslly denser than seawater, on death,
organisms tend to sink. In tlpen seacean, away from coastal influence, this resalis frain”

or organic matter, transporting carbon from theseéace, to the deep. This process is known as
the “biological pump”, and contributes to the ocgaring the largest (active) pool of carbon on
Earth.

Cultural: Caymanians are traditionally a seafaring peopligh Wtle by way of a living to be

made from a land impoverished by way of good swil ieshwater, the bounty of the oceans was
comparatively plentiful.

Recreationtheopen seas valued for recreation, particularly fishing asalling.

Tourism theopen seas an influencing factor in the quality of nearshavaters, influencing
activities such as diving, sailing and fishing, &hd associated coastal environment, including
beaches.

Economic:shipping.

Current Factors Affecting Open seas

Pollution: primary sources of pollution of tlegwen seanclude oil-spill, dumping of effluent,
marine litter, and toxic chemicals such as triltirtyl(an ingredient in anti-fowling paint).
Tributyltin has been shown to accumulate in theugs of marine mammals, fish, coral, seabirds
and invertebrates Under the influence of prevailiegther conditions and ocean currents,
localized pollution events may have far-reachingacts on the marine environment. Land-based
sources also contribute significant pollution te tippen sea

Operational dischargedischarge into coastal waters from industrial amchmercial

developments in the form of treated effluent, hesatater etc, is addressed under the Marine
Conservation Law (2007 Revision): “Whoever direatyindirectly causes or permits to flow or

to be put into Cayman waters any harmful effluemtsaw sewage, unless specifically permitted in
that behalf ... is guilty of an offence.”

Over exploitation'many fisheries of thepen seare under-researched, unregulated and beyond
effective enforcement, making them prone to ov@la@tation. Many pelagic species, such as tuna
and billfish, are governed only by internationahfries regulations e.g. the International
Commission for the Conservation of Atlantic TunlZAT), giving them no effective protection
from local fishing pressure. For others, such aphia Coryphaena hippuruand Queen fish
Acanthocybium solandthere is no regulation. The Marine Conservation I(2@07) provides
protection to some species, including Nassau groapmephelus striatygprotected spawning
areas). These Laws are actively enforced in neseshaters. Offshore, however, the practicalities
of effective enforcement become increasingly lihite

Marine litter: littering of the seabed, water column and seaaserfesults in the death of marine
species by smothering, entanglement and ingessiea birds in particular are susceptible to
entanglement in discarded fishing gear. Discarags and pots continue to trap fish and marine
mammals. Ingestion of floating plastics is a sigifit cause of mortality in marine turtles.
Invasive speciegargo ships may transfer non-native species tobieweographic areas through
discharge of seawater ballast. Marine invasiveisgaecently reported in the Cayman Islands
include the Red lionfisPterois volitansfirst reported in February 2008 in Little Caymaimce
reported from Cayman Brac in September 2008.

Laying of cable and pipelineemplacement of utilities supplies incurs a modest generally
localized impact on the marine environment.

Opportunitiesand Current Local Action for Open sea

In 2004, amid concerns for the collapse of the BaggoupeEpinephelus striatugopulation, the
Marine Conservation board introduced an eight-yearatorium on fishing.

All IMO conventions addressing marine oil pollutibave been extended to the Cayman Islands .

These include OPRC, MARPOL, CLC and Fund convestiand Intervention and Salvage
conventions. Local legislation implementing thesaventions include the Merchant Shipping
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(Marine Pollution) Law, Port Authority Law, and tMarine Conservation Law. Passage of the
draft National Conservation Law will serve to ingse preventative as well as response measures
to spill incidents.

» Dumping of solid waste in the sea is addressednseions of MARPOL and the London
Convention which are locally enacted under the Mant Shipping (Marine Pollution) Law as
well as the Public Health and Port Authority laWke proposed National Conservation Law will
greatly improve the enforcement of marine polluticom solid waste within territorial waters.

* The Protocol Concerning Pollution from Land-Basedi8es and Activities in the Wider
Caribbean Region (LBS) of the Convention for thet€ction and Development of the Marine
Environment of the Wider Caribbean Region (Cartagéonvention) attempts to address many
pollution issues. While Cayman is party to the Gamtion it has not ratified the Protocol.

* Under theMarine Conservation Laf2007 Revision) “Whoever directly or indirectly cas or
permits to flow or to be put into Cayman waters haymful effluents or raw sewage, unless
specifically permitted in that behalf ... is guiltj@an offence.”

HABITAT ACTION PLAN for Open sea

OBJECTIVES TARGET

1. Update and refine existing mapsagfen seand regularize all EEZ boundaries. 2015
2. Maintain and enhance the richness and qualith@bpen sea 2015

3. Maintain and manage the variety of habitats, conitimsnand species afpen sea 2015
and seek improvement of areas which have been diedyra

4, Extend protected area status to key areas ajgba seaincluding year-round 2012
protection of fish spawning aggregation sites

Open Sea PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,3,4,5,6
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2,3,4,5,6
Transport) Law.

PL 3. Continue to work to minimize the environmental| DoE MACI ongoing | 2,3
impacts of shipping.

PL 4. Continue and improve implementation of DoE CIG ongoing 2,34

international conventions, agreements and deatersto
which the Cayman Islands is committed.

PL5. Oppose developments or other proposed activitie®oE CIG ongoing 2,3
which threaten to damage the marine environmettteof
open sea.
PL 6. No dumping of ballast in Cayman waters. DoE MACI 100 2,3
PL7. No dumping of effluent in Cayman waters DoE WA PA 01Q 2,3
PL 8. Establish and implement ban on use of tributyltin DoE CIG 2015 2,3
TBT in the Cayman Islands. MCB

Safeguards & M anagement
SM 1. Increase enforcement presence on Twelve Mile] DoE RCIP 2010 2,34
Bank.
SM 2. Implement associated SAPs. DoE 2015 2,3

Advisory

Al. Improve co-ordination between relevant authoritigsDoE | MACI | ongoing | 2,34
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operating in the marine environment in the managemg RCIP PA
of activities and resources of thpen sea. WA
A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,3,4,5,6
Conservation Law and the Endangered Species (Badle
Transport) Law.
Research & Monitoring
RM 1. Map EEZ for the Cayman Islands. DoE CIG 2009 1
UKHO
RM 2. Identify and prioritise most significanpen sea | DoE 2009 34
areas.
RM 3. Investigate potential and feasibility of extending DoE RCIP 2009 2,34
the system of marine protected areas to key sitdei
open sea.
RM 4. Use data on hydrographic features of known DoE REEF 2013 2,34

spawning aggregations to predict locations of multi
species spawning aggregations and implement
appropriate management.

RM 5. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

RM 6. Develop and expand research programmes, to| DoE IntC 2010 2,3
incorporate and target indicators of climate change
RM 7. Utilise remote sensing to instigate a five-yearly | DoE 2015 1

habitat mapping programme.

Communication & Publicity

CP1. Raise public awareness of the ecological value ¢pfDoE ongoing 3
and threats to, thepen sea.

CP2. Utilise native flora and fauna, and associated CIG DoE MP | 2010 5
preservation efforts, in the international promotad the NT DoT

Cayman lIslands.
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MARINE HABITATS

2. Coral Reefs

Definition

Coral reefsare limestone formations produced by living orgarsisCorals are found both in temperate and
tropical waters; however, shallow-water reefs arened mostly within the zone between 30° north 301
south of the equator. Tropical corals are rarelynfbin waters much below 18 °C.

Coral reefsare estimated to cover 284,300%worldwide. Caribbeanoral reefsaccount for about 7.6%
of the world total (Spaldingt al.2001). Though found in nutrient-poor tropical waters, ¢oesefs support
extraordinary biodiversity. Corals absorb nutrieimsluding inorganic nitrogen and phosphorus diyec
from the water, and filter microscopic zooplankfoym the current. However, coral polyps derive the
majority (up to 95%) of their energy from sunligfihe coral polyps themselves do not photosynthesize
but maintain a symbiotic relationship with singkelled algae calledooxanthellagincorporated within
their tissues. It is these algal cells which, tlgiothe process of photosynthesis, provide the ntajoir the
organic nutrients which sustain the coral polyps.a&esult, the primary productivity of healthyalareefs
is very high.

The reef super-structure is composed of calciurharaate, CaC@(aragonite): the combined skeletons of
countless tiny, individual coral polyps. Reef-builgl (hermatypi¢ corals are only found in the photic zone:
the depth to which sufficient sunlight penetrateswater column for photosynthesis to occur.

Local outline

The Cayman Islands are mostly surrounded by fropgéefs enclosing shallow lagoons. The reefs are
dominated by submarine topography, much the saméhas western Caribbean islands (Fenner, 1993).
Their narrow insular shelves host a variety of taifictures, including ‘spur-and-groove’ formatipns
fringing reefs and patch reefs. There is a shatemace reef located at a depth of 5-10 m, andep de
terrace at 15-20 m, culminating in a deep fore-v@ a precipitous drop-off at an average dept@df
meters. The islands’ shelf widths average 500 rth some locations <300 m. However, the shelf exend
to >500m at the east and west ends of each island.

The coral reef community is dominated by massiventdstraea and Diploria corals on the deep and
shallow terrace reefs: most especidlgntastraea annularigM. faveolataM. cavernosaM. franksiand
Diploria strigosa Other relatively abundant species incl&iéerastrea sidereandColpophyllia natans
Octocoral communities are composed of large cotoof@seudoplexaura porosandPseudoterogorgia
americanaandEuniceaspp., among others. Sponges are also commonngarysize and form depending
on depth and wave exposure. Mean live coral camettie Cayman Islands was 25% in 1997 and declined
to 18% by 1999. Mean coral cover was stable betvi®88® and 2004 but declined to 14% in 2006. Most
recent surveys, in 2008, showed negligible chargyeational average of 15% live cover.

Key Habitat Categoriesfor Coral reefs

* Aggregate reefdefined as areas where hard coral cover (alive &jlexceeds 70% substrate
coverage. Usually found in the bank / shelf aeedal / or the escarpment. Soft corals and sponges
are also present.

e Spur and groovelefined as feature, typically hard coral covenv@ik dead), exhibiting a high
vertical relief relative to the surrounding pavemesand channel§Spurs” are usually formed by
accreting hard corals. “Grooves” usually comprigedsand / or hardbottom. Spur and groove
features are usually associated with the seawaye efithe reef crest, and with the edge of the
fore reef, near the escarpment, orientated perpeladito shore and escarpment. Soft corals and
sponges are also present.

» Individual patch reefdefined as isolated coral formations. Hard cogalserally dominate,
although some soft corals and sponges may be pré&3ely patch reefs greater than the MMU
feature in habitat maps.
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» Aggregated patch readefined as aggregated coral colonies, where cadaieve & dead) exhibit

> 70% substrate coverage. Hard corals generallyirtaisy although some soft corals and sponges

may be present. Confined areas of bare sand obdidodh are present within the matrix of the

reef aggregation, and are incorporated into thepingpdelineation.
* Reef rubbledefined as dead, unstable coral rubble and rad¢ssally found on the back reef

portions of the reef crest. Reef rubble is oftelowized with flamentous or other macroalgae.
» Fringing reef.defined as reef roughly parallel to the shorelare] separating lagoonal inshore

waters from nearshore waters. Fringing reef usuatlgrporates a semi-emergent high point. This

area is called the “reef crest”.
e Sand plaindefined as an expanse of uncolonised sedimentifgfigm course sand to silt)
located between the shallow and deep terrace reefs.
» Colonised hardbottondefined as pavement exhibiting coral cover withi@ range of 10-70% of
the substrate. Dominant features are low-relieepaent or rubble, or low-relief rock and sand
grooves, colonised by algae, soft corals, and sgzaed corals, which are dense enough to
partially obscure the underlying rock. Where caxler >70%, areas fall within tlaggregate

reefcategory.

» Uncolonised hardbottongtefined as pavement, often dominated by algaexhibiting a hard
coral, soft coral, and sponge cover of <10%.
» Wall: near-vertical or vertical slope extending from s¢ihelf-margin to abyssal depths and

characterised by abundant coral and sponge cot@msaom the drop-off to 120 m.

» Beachrockdefined as cemented sand. Beachrock is derived dadaite precipitating out of
seawater; resulting in the formation a flat rodtelsubstrate.

Key Speciesfor Coral reefs
The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this

habitat.

KEY SPECIESfor CORAL REEFS

PART 1

Category Detail Scientific Reference NBAP
Mammals (marine) Manatees Sirenia all species
Turtle (marine) Loggerhead turtle Caretta caretta SAP
Turtle (marine) Green turtle Chelonia mydas SAP
Turtle (marine) Hawksbill turtle Eretmochelys imbricata SAP

Fish (marine, bony) Tilefish Malacanthus plumieri
Fish (marine, bony) Filefish Monacanthidae species
Fish (marine, bony) Angelfish Pomacanthidae species

Fish (marine, bony)

Jewfish, Goliath grouper

Epinephelius itijara

Fish (marine, cartilaginous)

Sharks and rayscept those specifically
listed in Part 2

Elasmobranchii all species

Corals All soft corals (including Gorgonians & Anthozoa all species
Telestaceans)
Corals Black coral Antipatharia all species
Corals Gorgonians Gorgoniacea all species
Corals Fire corals Milleporidae all species
Corals Hard corals Scleractinia all species
Corals Lace corals Stylasteridae all species
Invertebrates Echinoderms Echinodermata all species
Invertebrates Sponges Porifera all species
Invertebrates Conch - ecept those listed in Part 2 Strombidae all species
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Invertebrates Tritons Tritonidae all species
Invertebrates Tuns Tonnidae all species
Invertebrates Cassidae Cassis tuberosa

Invertebrates Cassidae Cassis madagascariensis
Invertebrates Cassidae Cassis flammea

Invertebrates Cassidae Phalium granulatunfall varieties)
Invertebrates Cassidae Cypraeacassis testiculus

PART 2

Fishes (marine, bony)

Fry, Silversides

Atherinidpecies

Fishes (marine, bony) Herrings Clupeidae species
Fishes (marine, bony) Anchovies Engraulidae specie
Fish (marine, bony) Nassau grouper Epinephelus striatus SAP
Fish (marine, bony) Goggle eyes Selar crumenophthalmus
Fish (marine, bony) Y-Lined blenny Starksia y-lineata
Fish (marine, bony) All bony fish xeept those specifically listed | Teleostei species
in Part 1 or elsewhere in Part 2
Fish (marine, cartilaginous) Southern stingray Dasyatis americana SAP
Invertebrates Tulip mussel Cosa caribbaea
Invertebrates Commissioner Gerrard's clam Transenella gerrardi
Invertebrates Whelk Cittarium pica SAP
Invertebrates Lobsters Palinura species
Invertebrates Spiny lobster Panulirus argus SAP
Invertebrates Alfred's turbonille Turbonilla alfredi
Plants (marine) Green algae Chlorophyta species
Plants (marine) Brown algae Phaeophyta species
Plants (marine) Red algae Rhodophyta species
INVASIVE
Fishes (marine, bony) Red lionfish Pterois volitans SAP
Current Status of Coral reefs
Locally, Regionally & Globally Threatened.
Link to habitat map: Coral reefs Grand Cayman
Link to habitat map: Coral reefs Cayman Brac
Link to habitat map: Coral reefs Little Cayman
Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Coral reefs areas (ac) areas (ac
GC CB LC GC CB LC GC CB LC GC CB LC

Aggregate reef 123 0 8 62 X 8 61 X 0 50.4 X | 100.0
Spur and groove 51563 | 2940 | 2045 969 442 302 | 4184 | 2498 | 1743 18.8 15.0 14.8
Individual patch reef 1 0 0 0 X X 1 X X 0.0 X X
Aggregate patch reef 37 68 10 34 52 0 3 16 10 91.9 76.1 0.0
Reef rubble 846 66 271 317 28 145 529 38 126 375 42.3 53.5
Fringing reef 496 39 264 193 19 148 303 20 116 38.9 49.2 56.1
Sand plains 217 15 9 145 2 9 72 13 0 66.9 135 98.4
Colonised hardbottom 1191 481 612 384 68 131 807 413 481 32.2 141 214
Uncolonised hardbottom 4134 | 1511 1398 | 1309 285 389 | 2825 | 1226 | 1009 31.7 189 27.8
Deep wall vertical feature, does not appear on map
Beachrock 6 0 0 6 X X 0 X x | 100.0 X X

TOTAL 12204 | 5120 | 4617 | 3419 896 | 1132 | 8785 | 4224 | 3485 28 17.5 24.5
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Marine Protected Areas in the Cayman Islands ircMdrine Parks, Replenishment Zones, Environméitaés, No Dive Zones
and Wildlife Interaction Zones: totalling 19,31Tes for Grand Cayman, 2,281 acres for Little Cayraad 914 acres for Cayman
Brac. Total for the Cayman Islands: 22,506 acré0@kn?).

Key Sitesfor Coral reefs

GRAND CAYMAN: Seven Mile Beach marine park

Southwest Point (Sand Cay High Heads)
North Side Reefs

CAYMAN BRAC: White Bay marine park

LITTLE CAYMAN: Bloody Bay marine park

Coral reefsare protected through the Marine Conservation had/ Regulations; coral reefs within Marine
Parks have an additional level of protection. Hogrehie Marine Park Regulations do not afford otitrig
protection against activities related to constarctind development.

Natur e Conservation Importance of Coral reefs

Biodiversity:in addition to the many species of fish associatik coral reefs numerous
invertebrates inhabit the structure of the reekskhcreatures include sponges, molluscs,
crustaceans, echinoderms and polychaete worms.

Fish stocksworldwide, over 4,000 species of fish have beeonded inhabitingoral reefs.Over
500 species of fish inhabit Caribbean reefs. Lgcabral reefsare home to numerous species of
significance; including Parrotfish, Angelfish, Dagiftsh, Butterfly fish, Groupers, Snappers,
Grunts and Wrasses. Some fish migratedi@l reefsfrom local nursery habitats suchseagrass
and coastainangrove Others may be carried great distances acrossctamn in planktonic form,
to settle in unoccupied niches

Productivity: coral reefsare highly productive habitats, with extremelyi@ént nutrient-cycling
regimes, allowing them to thrive in very nutrietop waters.

Turtles Cayman’scoral reefsare habitat to juvenile Hawksbill and Green tugthwhich feed on
sponges and reef-associated algae.

Tourism diving is a significant component of the Caymalahds tourism industry.

Fishing coral reefssupport a variety of commercially significant sigsc

Coastline protectionintact fringingcoral reefsprotect the coastline from the full force of ocean
waves, particularly during severe weather.

Unknown propertiesthe diversity of species associated vatiial reefshas resulted in a number
of them being investigated for medical propertied ased in commercial applications.

Beach formationprotection of beaches and source of beach sand.

Current Factors Affecting Coral reefs

Many environmental factors influence the health fumattion ofcoral reefs Some factors operate on a
regional or even global scale, such as changearih'E atmosphere, ocean acidification, and dosinst
Other factors, such as marine pollution and ngtifon, are generally more localized, and ofterdlly
linked to issues of coastal management.

Bleaching:a potential manifestation of climate change, arouasly high sea surface temperature
(SSTs) coupled with high irradiance (light integkitriggers the expulsion of the symbiotic
zooxanthellae from coral polyps, resulting in aslo$ pigmentation. Some corals derive 95% of
their energy from zooxanthellae associations, et toss results in a reduction in reef
productivity, growth and capacity for repair. Iret@ayman Islands, the first observance of a coral
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bleaching event occurred in 1983. Bleaching alsmoed in 1987, 1991, 1994, 1998, 2003 and
2005. The acute global coral bleaching event oBlr@8ulting in the highest mortality measured
to date. The 2005 bleaching event, which affectwdladeefs throughout the Caribbean, also
affected coral reefs in Cayman Islands, but wittelimortality.

During the 1997-1998 EI Nifio weather event, loea surface temperatures rose above 30°C for
25 days, from August'®through to Septembef*3Surveys indicated approximately 90% of all
corals in Grand Cayman to be affected, and an wbdanortality of 10%. at two 9m-deep reef
sites on the North Side of the island (Bush & Mc@aypuh). A near 1°C increase in SSTs in the
tropics has been observed over the past centunye 8orals are already living at or very near to
their upper thermal tolerances. A regional tempeeaincrease of +1°C relative to the 1961-1990
mean is expected by the end of 2100 which willljikesult in coral bleaching across the entire
Caribbean (McWilliamst al.2005). More alarming projections of +1°C by 2018 about 2°C
have been made for the 2050s for the CaribbeariSeaet al.2001; Nurseet al.2001).

Climate changepredictions of continued elevated sea surface testyes (SSTs), in

combination with an elevation in sea-level, and ens@vere storms could represent a critical
combination of factors detrimental to the healtd amction ofcoral reefslt is anticipated that
these stresses would be concomitant with a redutithe capacity oforal reefsfor self-repair

and regeneration, due to the compounding effeate@fn acidification bleaching and disease,
with the two latter being identified as the drivefscoral reef decline in the region.

Diseasethe reefs of Grand Cayman have similar or loweellewof prevalence of coral diseases at
the community level when compared with other caeataround the Caribbean basin (Weil,
Croquer & McCoyunpub). The most common and perhaps most severe disafisesng reefs

of Cayman Islands are yellow band, white plaguetdadk band diseases. Yellow band disease
affects the three speciesMbntastraeaM. faveolata, M. franksitndM. annulari§ and normally
persists, producing extensive mortality on indidHcolonies. White plague affects a wide range
of hosts, including the major reef builders, and/medatively quickly kill extensive areas of living
tissue. This disease tends to be seasonal buensis{ent, with higher levels of prevalence during
warmer months. Black band disease presents akaathor black microbial mat, which migrates
over the surface of the coral, resulting in tisdagradation, and exposure of the coral skeleton.
Sedimentsthe active dredging of nearshdagoonsfor fill and access generates particulate
matter. The fine nature of this residue enablé&s iemain suspended in the water column for long
periods, during which time it may be carried sorstaghce from the activity footprint. In
suspension, this residue contributes to increasditlity, reduced clarity and increased light
attenuation through the water column, compromisiregproductive capacity of photosynthetic
organisms, and associations includsgggrasseandcorals On settlement, these sediments have
the capacity to smotheeagrass bedand damage the fragile feeding mechanisntoddl polyps.
Due to their fine nature, these sediments are p@nesuspension as a result of modest wave
action, or currents generated by passing watet. @ak to the confined, reef-protected nature of
much dredgedeabedresidue has a tendency to remain captive, regigatgcling between
suspension and sedimentation, migrating within, iamghcting, the nearshore system.

Coastal developmentutrient and sediment-rich runoff from the terriedtenvironment,
exacerbated by land clearance, roads construatidremplacement of impervious surfaces,
combined with the removal of buffering coastal wagjen, contribute to an increased incidence of
stressors onoral reefs in combination with an erosion of natural filicat mechanisms.

Dredging / channellingfor fill and access impactoral reefswithin the footprint of activity, and
beyond through increased sediment loading.

Antiquation of legislationthough progressive in their time, the current ptive measures for
coral reefs(outside of Marine Park areas) in the Cayman tddrave remained unchanged since
1978. Since th#arine Parks Regulationgere established in 1986, the population of thenGn
Islands has risen from 21,545 to 53,888 in 200d,aamual visitor numbers to the Islands have
increased to nearly two million; placimgral reefsunder increasing pressure. Protection measures
for coral reefsshould be dynamic and responsive to change ifdineyo effectively address the
evolving complement of pressures to which theysaitgected, and the expectations of a tourism
industry increasingly savvy with regard to enviramtal provision. With other destinations
setting the current benchmark by protecting thefirecoral reefsystem, the Cayman Islands can
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no longer be regarded as ecologically forward-timghkvith less than 10% of itoral reefs
included within marine protected areas.

Anchor damagephysical destruction aforal reefsdue to commercial and recreational boating
has contributed significantly to the degradatiomegffs in the Cayman Island3oral reefsin

areas exposed to heavy marine traffic, for exaniplthe vicinity of George Town harbour, have
been almost completely destroyed.

Nutrification: addition of nutrients into coastal waters promatesift in the natural complement
of reef species, encouraging the rapid growth géel which has the potential to smother corals
and compete for space. Sewage effluent and fentitiznoff are the most common sources of
coastal nutrification. In the Cayman Islands, exispf nutrification and algal domination of
degraded reefs may be seen adjacent the effluélet &ar Boatswain’s Beaclipreviously

Cayman Turtle Farm

Ocean acidificationa manifestation of climate change - the net effécicean acidification is the
dissolving of thecoral reefstructure. Carbon dioxide G@ soluble in water, in which it
interconverts between G@nd carbonic acid #£0; As atmospheric C@increases, the amount of
CGO, dissolved in the oceans increases, decreasing acetace pH and increasing acidity. Ocean
acidification is of major long-term concern fooral reefs Ocean surface pH is estimated to have
decreased from approximately 8.25 to 8.14 sincééugnning of the industrial era, (Jacobson
2005) and it is estimated that it will drop by ather 0.3-0.4 units by 2100 as the ocean absorbs
more anthropogenic GO(Orret al.2005). As ocean pH falls, so does the concentration
calcium carbonate, which is normally present aessgturating concentrations. When carbonate
becomes under-saturated, structures made of calzuponate are vulnerable to dissolution.
Research has already found that corals experieuteed calcification or enhanced dissolution
when exposed to elevated €QGattuso 1998).

Spearfishingthis popular recreational sport has the potetdighrget top-predators and remove
large adult breeding stock from the reef environtnen

Diver damagethe living tissue of coral polyps is sensitive toypical pressure and abrasion.
Permanent death of polyps can result from divarstimg the surface of corals, either deliberately
with their hands, or accidental through trailingigenent or fins. The modern diving community
is generally better educated regarding the seitgiti¥ coral reefs resulting in a much reduced
impact from individual divers; however, this redoatin impact is largely offset by the extent of
historical degradation and the current high leeélssage of remnambral reefs.

Invasive speciedRed lionfishPterois volitanswere first reported on Cayman reefs in 2008.
Accidental groundinggrounding events of recreational and commerciatelssare a regular
occurrence. Grounding may result from boats sligpimoorings during severe weather, or poor
navigation.

Storm damagethere is evidence that modest storm action mayebefirial to reef-health,
cleaning corals surfaces of excessive epifaunapiitbra, especially marine algae. However,
wave action, strong currents, abrasion and scasingrfrom severe storms can significantly
impact reef structure. Studies throughout the @a@m show that hurricanes on average cause a
17% decline in coral cover in the year following storm (Gardneet al.2005). Climate change
predictions are for more intense storms.

Pollution: poor water quality encourages the establishmentta spread of infectious diseases
among corals. Industrial pollutants, such as copger impact the natural development of corals.
There is also evidence that tributyltin (TBT), g kegredient in anti-fowling paints, significantly
impacts coral growth and recruitment. Vessel graumévents thus have the potential not only to
inflict immediate physically damage on coral hedmig,also impact recovery through TBT
contamination (Negrt al.2002, Smithet al.2003). The impact of these factors on Cayrairal
reefsis largely unstudied.

Qil-spill: pollution events arising from large scale wregkiamd small-scale accidental and
deliberate release of oil into the marine environtf@ve significant potential to impadral
reefsand associated flora and fauna.

Dust: Global air currents link the Caribbean with Africarrying dust to the Cayman Islands from
the Sahara. This process is most pronounced dpasijve phases of the North Atlantic
Oscillation (Prospero 1986), and over time is hvieto have supplied the Cayman Islands with
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the characteristic “red mold” earth which suppaadme of our besarm and grassland Dust
events have been linked to a decline in the hedldoral reefs across the Caribbean and Florida,
primarily since the 19704J( S. Geological Survgy

» Marine litter: while coral skeletons appear rocky and fairly inyi@us to physical damage, the
living polyps are delicate, and highly sensitiveet@n slight physical pressure or abrasion.

» Atrtificial installations: a significant decline in the quality of Caymantsral reefsin recent years
has resulted in increasing attempts to diversié/tittractiveness” of diving sites through
augmentation of natural features with artificiadtmlations. Examples include t&ipwreck City
project, which aims to deliberately wreck shipaative feature off Grand Cayman, and a
concrete'Lost City of Atlantis” off Cayman Brac.

Opportunitiesand Current Local Action for Coral reefs

e To better understand the dynamics of the Caymamdsl reefs, thBepartment of Environment
has commenced a long-te@oral Reef Monitoring Programmencompassing all three islands,
towards determining the scale of the problems tacaral reefs,and to provide conservation
manager with data to foster better managementipeaat local reefs.

* In 1988, theMarine Conservation Regulatiomsade it illegal to damage coral by anchoring i th
Cayman Islands. The Department of Environment raaiata network of over 300 permanent
moorings around the islands, towards minimizingnanaamage. The maximum fine imposed to-
date is CI$150,000 for 13Grof damaged reef.

* In 2007, the Cayman Islands Government strengthpratdctive regulations on the legal harvest
of marine turtles.

» The establishment of the proposed Barkers NatiBadt would represent the first protected area
in Cayman to incorporate a full continuum of hatsitdromcoastal shrublanéndmangroveto
beach lagoonandcoral reef

» Dive tour operators work in cooperation with thepartment of Environmenteducating divers
towards minimising impact ocoral reefs including participation in the annugkef Watch
survey.

* Since the mid 1980s:

o Under theRegulations of the Marine Conservation Lamhoever anchors any vessel
exceeding twenty feet in length or a commerciakeks.. in such a manner that damage
is caused to the coral by an anchor, chain or amiyes contrivance, is guilty of an
offence.”

0 Under theMarine Conservation La¥WWhoever, unless licensed ... intentionally cuts,
carves, injures, mutilates, removes, displaceseaks any underwater coral or plant
growth or formation in Cayman waters is guilty of affence.”

o Under theMarine Conservation Latany person who, while equipped with any kind of
underwater breathing apparatus, takes any mafaaliCayman waters is guilty of an
offence.”

While these clauses effectively protect all comlthe Cayman Islands from a variety of threats,
this protection is incomplete. Unforeseen eventh ss boat groundings, land-based stresses,
people walking on shallow coral reefs, etc remaiaddressed.

* In 1986Marine Conservation Regulatioseated strict licensing procedures for speairfgh
Importation of new spear guns and parts into thentry is illegal under these regulations. Though
this was envisioned as slowly phasing out thisvagtiit has been only partially successful.

»  Coral reefmonitoring is undertaken by DoE biannually, as pfl€ARICOMP.

HABITAT ACTION PLAN for Coral reefs

OBJECTIVES TARGET

1. Update and refine existing mapsawfiral reefs. 2008
2. Maintaincoral reefsin a natural state, by eliminating and managirgllo 2015
anthropogenic stressors.

3. Maintain and manage the variety of habitats, conitimsnand species aroral 2015
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reefs

4. Seek improvement aforal reefswhich have been degraded. 2015
5. No net loss or reduction in quality of habitat dodéocal anthropogenic activity. 2015
6. Fully protect allcoral reefsin the Cayman Islands through legislation, andlite a 2015

minimum of 50% of currently remaining reef habitaihin marine protected areas,
ensuring that key species and habitats are incatgdmithin the MPA system.

Coral reefs LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 2,3,4,5,6
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 2,3,4,5,6
Transport) Law.

PL 3. Agree and implement water sports codes of DoE CITA 2010 2,345
practice with operators which will minimize impacts DoT

biodiversity and promote sustainability of wateosp SITA

activities. MCB

PL4. Ensure that developments do not adversely affeftDoE DoP CIG | ongoing 2,35
coral reefs

PL5. Establish golicy of “no channelling” through any] DoE CIG 2010 2,3,5
coral reefs. MCB

PL6. Continue and improve implementation of DoE CIG ongoing 2,3,5,6

international conventions, agreements and deatersto
which the Cayman Islands is committed.

PL7. Expand marine protected areas to incorporate 3p®WoE CIG 2015 2,3,5,6
of coral reefs MCB

PL8. Fully protect allcoral reefsin the Cayman Islands| DoE CIG 2015 2,3,5,6
through legislation. MCB

PL9. Establish and implement ban on use of tributylti} DoE CIG 2015 2,35
TBT in the Cayman Islands. MCB

PL 10. Expand Marine Parks legislation to address DoE CIG 2015 2,3,5,6
previously unregulated anthropogenic impacts. MCB

PL 11. Establish policies to maintain legal access to apdoE CIG 2015 3

use of common resources by the general public, and MCB

prevent exclusive exploitation by private entermpris
Safeguards & M anagement

SM 1. Oppose developments or other proposed activijd3oE NT MCB | ongoing 2,35
which threaten net loss or damageofal reefs. CCMI
CITA
SITA
LSCo
SM 2. Establish new marine protected areas, DoE CIG MP | 2015 2,3,6
incorporating 50% oforal reefhabitats, prioritising the CITA
most biodiverse components of the reef system, and SITA
those supporting species not represented elsewhere, MCB
particularlyaggregate reedndaggregate patch reef
SM 3. Begin experimental implementations of artificiall| DoE CIG IntC | 2009 3,45

reefs (such as BioRock constructs) and actionslapta
reefs to changing climatic conditions.

SM 4. Develop guidelines for restoration of degraded | DoE IntC 2009 3,45
coral reefs.
SM 5. Subject to RM5, enforce fines and remuneration DoE | RCIP 2012 2,45
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for damage teoral reefs on the basis of established CIG LD

economic valuation. ClJ

SM 6. Implement associated SAPs. DoE 2,3
Advisory

A1l. Encourage Integrated Coastal Zone Managemen} DoE DoP WA | ongoing 2,345

through collaboration and co-operation between the MP SITA

many interests concerned witbral reefs. CITA

A2. Avoid reduction in water quality from direct and | WA DoP DoE| ongoing 2,34

indirect discharges, run-off or inappropriate use.

A3. Minimise the risk of introduction of non-native DoA DoE PA | ongoing | 2,5

species through import and quarantine regulatiand,
controls on the discharge of ballast water.

A4. Targeted awareness of the need for the National | DoE CIG NT 2006 2,3,4,5,6
Conservation Law and the Endangered Species (Badle
Transport) Law.

Research & Monitoring

RM 1. Map allcoral reefsareas around the Cayman DoE 2008 1
Islands.
RM 2. Identify and prioritise most significant areas of | DoE MCB 2009 6

coral reefstowards expansion of MPAs, incorporating
an assessment of ecological and recreational vahee,
continuity with other protected areas.

RM 3. Maintain long-terncoral reefmonitoring to help | DoE ongoing 1,2,3,5
inform management.

RM 4. Maintain water quality monitoring to help inform] DoE WA ongoing | 2,3,5
management.

RM5. Develop an economic valuation system for DoE ESO IntC| 2012 2,345

application of a monetary value to areasafal reef,
towards establishing a firm financial basis foefn
mitigation and restoration measures.

RM 6. Incorporate monitoring of heavy metals in our | DoE 2010 2
marine ecosystem i.e. lead.
RM 7. Maintain and expand existing monitoring of key] DoE 2010 3

species (e.g. fish and invertebrates, sudb.as
antillarium) and habitats focoral reefs specifically to
reflect any changes in the overall health of theteay.

RM 8. Develop guidelines for restoration and DoE 2015 2,345
enhancement of degradedral reefs
RM9. Incorporate all pre-existing and forthcoming DoE 2015 1

research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

RM 10. Develop and expand research programmes, t¢ DoE IntC 2010 2,5

incorporate and target indicators of climate change

RM 11. Develop rapid assessment protocols for DoE IntC 2012 2,5

significant events such as bleaching, hurricanéssaip

groundings.

RM 12. Utilise remote sensing to instigate a five-yearly DoE 2015 1

habitat mapping programme.

RM 13. Continue CARICOMP monitoring aforal reefs.| DoE IntC ongoing 2,3
Communication & Publicity

CP1. Raise public awareness of the ecological value ari2bE NT ongoing 2,6

benefits of having healthgoral reefs. CCMI

CP2. Inform public on the location and extent of marirjeDoE ongoing 1,2,3,5,6

protected areas, through informational signagdleisa
and website information
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CP3. Promote Cayman Islands internationally throughl DoT DoE ongoing | 2,5
programmes designed to protect reefs. CITA

SITA
CP4. Utilise native flora and fauna, and associated CIG DoE MP | 2010 5
preservation efforts, in the international promotaf the NT DoT
Cayman Islands.
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MARINE HABITATS
3. Lagoons

Definition

Lagoonsare nearshore reaches of shallow salt or braekétér, separated from tlopen seady a shallow
or exposed sandbank, coral reef, or similar featbeagrass bedsre covered under an individual Habitat
Action Plan.

Local Outline

The majority of the inshore coast of the Caymaands comprises reef-protected shallow saltwater
lagoons Due to their proximity to coastal developmenstrieted water circulation, and sensitivity of
component habitats to nutrification, freshwater anrBidity derived from runofflagoonsare vulnerable to
anthropogenic influence.

In the Cayman Islands, the term “Sound” is mostmamly used to descridagoonareas. The largest
Sound in the Cayman Islands is “North Sound”, Gr@agman: the second-largest semi-enclosed lagoon
in the Caribbean.

Key Habitat Categoriesfor Lagoons

* Seagrasdefined as areas where seagrass species repieseioninant substrate coverage. In
cases where algae and seagrass co-exist, coverdgsignated aseagrass bed$ seagrass is
dominant, and to theegetated sandategory if algae is dominar8ee also separate Seagrass
beds HAP.

e Sedimentunvegetated mud and sand.

» Hardbottomilow-relief pavement or rubble, or low-relief roakten colonised by algae.

» Vegetated sandiegetated sediment >=1 mm in diameter.

* Vegetated mudvegetated sediment <1 mm in diameter.

e Lagoonal coral

Key Speciesfor Lagoons

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor LAGOONS
PART 1

Category Detail Scientific Reference NBAP
Mammals (marine) Manatees Sirenia all species
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special

significance to this habitat:

White-tailed tropic bird (Boatswain bird) Phaethon lepturus SAP

Royal tern Sterna maxima

Least tern (Egg bird) Sterna antillarum

Bridled tern Sterna anaethetus
Turtle (marine) Green turtle Chelonia mydas SAP
Turtle (marine) Hawksbill turtle Eretmochelys imbricata SAP
Fish (marine, bony) Tilefish Malacanthus plumieri
Fish (marine, bony) Filefish Monacanthidae species
Fish (marine, cartilaginous) Sharks and rayscept those specifically Elasmobranchii all species

listed in Part 2
Corals All soft corals (including Gorgonians & Anthozoa all species

Telestaceans)
Corals Gorgonians Gorgoniacea all species
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Corals Fire corals Milleporidae all species
Corals Hard corals Scleractinia all species
Corals Lace corals Stylasteridae all species
Invertebrates Echinoderms Echinodermata all species
Invertebrates Sponges Porifera all species
Invertebrates Conch - gcept those listed in Part 2 Strombidae all species
Invertebrates Tritons Tritonidae all species
Invertebrates Tuns Tonnidae all species
Invertebrates Cassidae Cassis tuberosa
Invertebrates Cassidae Cassis madagascariensis
Invertebrates Cassidae Cassis flammea
Invertebrates Cassidae Phalium granulatunfall varieties)
Invertebrates Cassidae Cypraeacassis testiculus

PART 2

Fish (marine, bony)

Fry, Silversides

Atherinidaesps

Fish (marine, bony)

Herrings

Clupeidae species

Fish (marine, bony)

Anchovies

Engraulidae species

Fish (marine, bony) Nassau grouper Epinephelus striatus SAP
Fish (marine, bony) Goggle eyes Selar crumenophthalmus
Fish (marine, bony) All bony fish xeept those specifically listed| Teleostei species
in Part 1 or elsewhere in Part 2
Fish (aquatic, bony) Mosquito fish Gambusia xanthosoma SAP
Fish (aquatic, bony) Mosquito fish Limia caymanensis SAP
Fish (marine, cartilaginous) Southern stingray Dasyatis americana SAP
Invertebrates Tulip mussel Cosa caribbaea
Invertebrates Commissioner Gerrard's clam Transenella gerrardi
Invertebrates Lobsters Palinura species
Invertebrates Spiny lobster Panulirus argus SAP
Invertebrates Queen conch Strombus gigas SAP
Invertebrates Alfred's turbonille Turbonilla alfredi
Plants (marine) Eel grass Halodule wrightii (= ciliate /
bermudensis / beaudettei)
Plants (marine) Manatee grass Syringodium filiforme (= Cymodocea
manitorum)
Plants (marine) Turtle grass Thalassia testudinum
Plants (marine) Green algae Chlorophyta species
Plants (marine) Brown algae Phaeophyta species
Plants (marine) Red algae Rhodophyta species
Current Status of Lagoons
Link to habitat map: Lagoons Grand Cayman
Link to habitat map: Lagoons Cayman Brac
Link to habitat map: Lagoons Little Cayman
Habitat Status Total area (ac) Area within protected areas Area outside protected % Habitat protected
2006 (ac) areas (ac)

Lagoons GC CB LC GC CB LC GC CB LC GC CB LC
Seagrass beds | 1540357 | 27.00 | 359.54 | 812255 | 092 | 190.60 | 7281.02 | 26.08 | 168.94 | 52.73 | 3.41 | 53.01
Sediment 2456.00 | 1362 | 714.18 | 161123 | 0.00 | 441.12 84477 | 13.62 | 273.06 | 65.60 | 0.00 | 61.77
Hardbottom 851.10 | 97.58 | 298.63 46049 | 1651 | 204.37 390.61 | 81.07 | 9426 | 54.11 | 16.92 | 68.44
Vegetated
sand 4661.43 7.04 | 30824 | 2165.91 0.00 | 21917 | 249552 7.04 | 89.07 | 4646 | 0.00 | 71.10
Vegetated
mud 9.94 0.00 0.00 9.93 X X 0.01 X x | 99.90 X X
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Lagoonal coral 347.89 0.00 19.93 189.45 X 5.10 158.44 X | 14.83 | 54.46 X | 25.59

No data
available 2567.28 0.00 0.00 X X X X X X X X X
TOTAL 26297.21 | 145.24 | 1700.52 | 12559.56 | 17.43 | 1060.36 | 11170.37 | 127.81 | 640.16 | 47.76 | 12.00 | 62.36

Marine Protected Areas in the Cayman Islands ircMdrine Parks, Replenishment Zones, Environméitaés, No Dive Zones
and Wildlife Interaction Zones: totalling 19,31 e for Grand Cayman, 2,281 acres for Little Cayraad 914 acres for Cayman
Brac. Total for the Cayman Islands: 22,506 acréO@kn?).

Key Sitesfor Lagoons

GRAND CAYMAN: North Sound

South Sound

Frank Sound

East End

Bodden Town lagoon
Pease Bay lagoon

CAYMAN BRAC: Dick Sessinger’s Bay
North East Bay

LITTLE CAYMAN: South Hole Sound
Mary’'s Bay

Charles Bight
Preston Bay
Point of Sand

Natur e Conservation I mportance of Lagoons

Other:

Biodiversity:marinelagoonsin the Cayman Islands support several distincimearabitats, each
of which contains a unique complement of associspeties.

Marine invertebratesthe varied habitats and substrates of mddgeonscontribute habitat
which supports a high diversity of marine invertgbs. In addition to echinoderms such as
urchins and starfish, the complement of specidsidi®s commercially significant species,
including Queen concBtrombus gigaand Spiny lobstdPanulirus argus WhelksCittarium pica
constitute fisheries in the Cayman Islands, ofisigfit size to impact natural populations to the
extent that they have required interventory managgm

Stingrays:the Sandbar supports large numbers of SouthergratisDasyatis americanal his
guasi-natural tourist attraction is one of Grangr@an’s most population features with cruise-
ship visitors.

Turtles the sheltered, productive waters of matemgoonsprovide habitat to adult marine turtles,
which feed orcoral reefsandseagrass beds

Seabirds marine shallows and intertidal areas support a&tsadf shorebirds and waders. Least
tern (Egg bird)Sterna antillarumand Bridled teriSterna anaethetudive for food in nearshore
waters Common migratory (non-breeding) seabirds includeRoyal tern (Sprat bird, Old Tom)
Sterna maxima.

Recreation:a combination of sheltered and productive wategstteetic appeal, and proximity to
population centres, contribute to significant reti@al pressure dagoons Swimming,
snorkelling, scuba diving, recreational fishingdateasure boating and sailing, are the main
activities, enjoyed by visitors and residents alike

Current Factor s Affecting Lagoons
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Sedimentsthe active dredging of nearshdagoonsfor fill and access generates particulate
matter. The fine nature of this residue enablés iemain suspended in the water column for long
periods, during which time it may be carried sorstaghce from the activity footprint. In
suspension, this residue contributes to increagditity, reduced clarity and increased light
attenuation through the water column, compromisiregproductive capacity of photosynthetic
organisms, and associations includgaggrasseandcorals On settlement, these sediments have
the capacity to smotheeagrass bedand damage the fragile feeding mechanisntoddl polyps.
Due to their fine nature, these sediments are pr@nesuspension as a result of modest wave
action, or currents generated by passing watet. @ak to the confined, reef-protected nature of
much dredgedeabedresidue has a tendency to remain captive, regigatgcling between
suspension and sedimentation, migrating within,iemghcting, the nearshore system.

Buffer vegetationdamage and clearance of buffering coastal vegetgtiarticularlynangrove,
and to a lesser exteseagrass bedseduces the natural capacitylajoonsto absorb elevated
nutrient levels. There is currently no planningulegion to maintain coastal vegetation buffers in
most areas of the islands.

Canalisation:to facilitate access, causes direct physical danwiggoonsthrough clearance, and
is usually accompanied by the filling and developta land immediately adjacent the canal.
Canalisation reduces the effectiveness of coastgtation andnangroveto act as a buffer to
influx of freshwater, nutrients and sediment ilgoons.

Nutrification: loading of nutrients, often in association witim+off from land treated with
fertilizer, and leaching of nutrients from sewagstsms.

Freshwater runoffas the islands become increasingly developed,riviqaes surfaces such as
concrete and black-top road contribute to a grdatehwater runoff. Maniagoonspecies and
habitats (such aseagrass bedsre sensitive to fluctuations in salinity. Artital channelling of
freshwater runoff through storm drains concentriteshwater outflow from a large areas,
impacting sensitive marine flora and fauna whidhainits the area. Impact of run off is
compounded by the clearance of vegetation fronatheé, combined filling with unconsolidated
marl, facilitating ingress of runoff with a heavift-$urden into the marine environment.
Recreational pressureecreational pressure on lagoons is generalkgasing. Diversification of
recreational activities, such as the recent gramthe popularity of personal watercraft (jet skis)
has added to pressures on popular areas.

Fisheries pressurekey species, such as Queen co&tlombus gigasand Spiny lobster
Panulirus argughrough subject to regulatory management, remgiopulation levels well

below historic norms.

Madification of the foreshoreconstruction of docks and groins, constructiosedwalls, and
poorly considered beach restoration projects impetnelagoons through modification of
natural coastal currents, littering, and aesthatgact

Poaching:though local waters are actively policed by Marftrdorcers of the Department of
Environment, poaching remains an issue. Effectedisp include Queen con8trombus gigas
Spiny lobstePanulirus argusand Green turti€helonia mydasThe evolution of drug-culture,
the advent of crack-cocaine, and the developmeahafnemployable subclass within local
society has contributed in large part to a new pimacelement, for whom jail-time offers little by
way of functional deterrent. As the islands congino develop, it would be expected that the
continued fragmentation of society will increase diversify pressure on natural resources.
Spearfishingthis popular recreational sport targets and resadarge adult breeding stock from
the marine environment. Spear fishing is not lggadirmitted withinagoonsin the Cayman
Islands.

Collision: collisions with motor boats, props and personakweraft contribute to mortality
amongst marine mega-fauna, turtles etc., and impgobnsubstrates includingeagrasses,
hardbottom, and coral communities.

Pollution: industrial pollutants, such as copper, can img@aehatural development of corals.
There is also evidence that tributyltin (TBT), a/ kegredient in anti-fowling paints, significantly
impacts coral growth and recruitment (Negfral. 2002, Smithet al.2003). Vessel grounding
events thus have the potential not only to inflicinediate physically damage on coral heads, but
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also impact recovery of adult populations throu@#T Ttontamination (Smitlet al.2008). The
impact of TBT on Caymatagoonsis largely unstudied.

Aggregate extractionthe Cayman Islands Government currently emplagysliay of no aggregate
extraction in the North Sound, however, the topphyeof the Sound, and many other areas
around the Islands remain extensively modified tadding. In addition to direct modification of
the seabed, resultant suspended fines increase twdidiglity, reduce clarity and impact
seagrasseandcoral reefs Poor flushing of North Sound extends residenoe tiwith sediments
repeatedly settling and resuspending when disturbed

Harvesting of small fishthe harvesting of small fish species and fry dtuisis an adverse impact
on fish stocks. This non-traditional method of fighwas largely imported to the islands as a
component of an increased foreign-national preséksthe Islands continue to develop, it should
be expected that the continued growth and diveegibn of society will result in pressures on
previously unexploited sectors of the natural esvinent. As all fish fewer than eight inches in
length (except for certain traditionally fished sigs which do not normally attain a size greater
than eight inches) are protected by law this thinaatpartially been ameliorated.

Anchor damagedropping and dragging of anchors and chains isigea habitats causes physical
damage to the seabed and associated communitiasgBmundings and prop damage similarly
impact the seabed.

Marine litter: littering of the seabed, water column and seaaserfrom both vessels and land
sources (distant and local), results in the defthavine species by smothering, entanglement and
ingestion. Sea birds in particular as susceptiblentanglement in discarded fishing gear.
Discarded nets and pots continue to trap fish aadma mammals. Ingestion of floating plastics is
a significant cause of mortality in marine turtle.

Operational dischargerelease of industrial and commercial developmigntse form of treated
effluent, heated water.

Storms:severe weather physically impatigoonsthrough wave action and scour, and through
introduction of increased loadings of litter, fregtter and sediment to the nearshore system.
These effects are generally exacerbated by motidicaf the coastline, including impervious
surfacing, clearance of natural vegetation, andtaotion of seawalls.

Laying of cable and pipelineprovision of underwater supply of utilities incirsnodest and
generally localized impact on the marine environtnen

Wind turbinesin recent years, with the advent of an increasesre@ness of the need to Utilise
alternative energy sources, plans for wind turlieeelopments have included consideration of
the establishment of offshore wind farms.

Opportunitiesand Current Local Action for Lagoons

The Marine Conservation Law 1986 established &seaf Marine Parks Zones and other
protected areas. A primary factor for consideratiothe siting and designation of these areas was
fisheries management iagoonareasLagoonareas include “no-take” areas (Replenishment
Zones) for Queen con@trombus gigaand Spiny lobstdPanulirus argusNo marine life may

be taken on scuba or removed by excavation withdat written approval of the Governor-in-
Cabinet.

North Sound lagoon incorporates Cayman’s most ptetemarine area: the Environmental Zone.
In this area, no in-water activity is permitted.@8gpeeds are restricted to 5mph. The
Environmental Zone protects areas of undisturbiedifrg mangroveandseagrasdeds.

The proposed Barkers National Park incorporatetatjemonoff the Barkers peninsula; an area
which is currently established afkaplenishment Zon&stablishment of Barkers as a National
Park would represent the first protected areadorjporate a continuum of habitats, frooastal
shrublandandmangrove sandy beach, lagopseagrasseandcoral reef

Coastal water quality in Grand Cayman is jointlymtored by Department of Environment and
the Water Authority.

The quasi-natural stingray attraction at the Sandhd Stingray City are major tourist attractions,
regulated by established Wildlife Interaction Zgn@garine Conservation (Marine Parks)
Regulations 2007).
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e Use of spear guns is bannedagoons.
» Discharge into the marine environment is regulétethe Marine Conservation Law, and the
Water Authority Law.

HABITAT ACTION PLAN for Lagoons

OBJECTIVES TARGET

1. Update and refine existing mapslagoons. 2008
2. Maintainlagoonsin a natural state, by eliminating and managinglloc 2015
anthropogenic stressors.

3. Maintain and manage the variety of habitats, conitimsnand species dagoons. 2015
4. Seek improvement dhgoonswhich have been degraded. 2015
5. No net loss or reduction in quality of habitat dadéocal anthropogenic activity. 2015
6. Protectlagoonsin the Cayman Islands through legislation, andudela minimum 2015
of 30% of currently remaining lagoons within marpretected areas, ensuring that

key species and habitats are distributed througtih@uMPA system.

Lagoons PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & L egislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,3,45,6
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2,3,4,5,6
Transport) Law.

PL 3. Agree and implement water sports codes of DoE CITA 2010 2,3,4,5
practice with operators which will minimize impacts DoT

biodiversity and promote sustainability of wateosp SITA

activities. MCB

PL4. Ensure that developments do not adversely affeftDoE DoP CIG| ongoing | 2,3,5
lagoons

PL5. Formalise policy of “no dredging” or other DoE CIG 2010 2,35
excavation in North Sound area, and extend thigher MCB

lagoonareas, with a view to the long-term developmept
of the islands.
PL6. Continue and improve implementation of DoE CIG ongoing 2,3,5,6
international conventions, agreements and deatenrsito
which the Cayman Islands is committed.

PL7. Expand marine protected areas to incorporate 3p@oE CIG 2015 2,3,5,6
of lagoons MCB

PL 8. Establish and implement ban on use of tributyltipm DoE CIG 2015 2,3,5
TBT in the Cayman Islands. MCB

PL9. Expand Marine Parks legislation to address DoE CIG 2015 2,3,5,6
previously unregulated anthropogenic impacts. MCB

PL 10. Establish policies to maintain legal access to apndoE CIG 2015 3

use of common resources by the general public, and MCB

prevent exclusive exploitation by private entermpris
Safeguards & M anagement

SM 1. Oppose developments or other proposed activijd3o0E NT MCB | ongoing 2,35
which threaten net loss or damagedagfoons. CCwMmI

CITA

SITA

LSCo
SM 2. Establish new marine protected areas, DoE CIG MP0152 2,3,6
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incorporating 30% oflagoons CITA

SITA

MCB
SM 3. Reduce damage to benthic communities especiplDoE IntC 2009 2,3,45
where they are particularly fragile, vulnerable or
unusual. Where damage has already occurred, examjne
the feasibility of re-establishment and restoration
SM 4. Investigate feasibility of producing boating aids | DoE PA MCB | 2012 1,2,5
towards reducing damage to key habitats and specie$ CITA

SITA

RCIP
SM5. Subject to RM5, enforce fines and remuneration DoE RCIP 2012 2,4,5
for damage tdagoons on the basis of established CIG LD
economic valuation. ClJ
SM 6. Implement associated SAPs. DoE 2015 3,5

Advisory
Al. Encourage Integrated Coastal Zone Managemenf DoE DoP WA | ongoing 2,3,45
through collaboration and co-operation between the MP SITA
many interests concerned wldgoons. CITA
A2. Avoid reduction in water quality from direct and | WA DoP DoE| ongoing 2,34
indirect discharges, run-off or inappropriate use.
A3. Minimise the risk of introduction of non-native DoA DoE PA | ongoing 2,5
species through import and quarantine regulatiand,
controls on the discharge of ballast water.
A4. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,3,4,5,6
Conservation Law and the Endangered Species (®Eagle
Transport) Law.
Research & Monitoring

RM 1. Map alllagoonsaround the Cayman Islands. DoE 2008 1
RM 2. Identify and prioritise most significant areas of | DoE MCB 6
lagoons towards expansion of MPAs, incorporating af
assessment of ecological and recreational value and
continuity with other protected areas.
RM 3. Develop guidelines for restoration and DoE 2015 2,3,4,5
enhancement of degradiedjoons e.g. borrow pits.
RM 4. Develop an economic valuation system for DoE ESO IntC| 2012 2,3,4,5
application of a monetary value to areasagbons,
towards establishing a firm financial basis foefn
mitigation and restoration measures.
RM 5. Maintain water quality monitoring to help inform] DoE WA ongoing 2,35
management.
RM 6. Incorporate monitoring of heavy metals in our | DoE 2010 2
marine ecosystem i.e. lead.
RM 7. Develop and expand research programmes, to| DoE IntC 2010 2,5
incorporate and target indicators of climate change
RM 8. Maintain and expand existing monitoring of key] DoE IntC 2010 3
species and habitats flagoons.
RM 9. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 10. Develop and expand research programmes, t¢ DoE IntC 2010 2,5
incorporate and target indicators of climate change
RM 11. Utilise remote sensing to instigate a five-yearly DoE 2015 1

habitat mapping programme.

Communication & Publicity
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CP1. Raise public awareness of the ecological value hi2bE NT ongoing 2,6
benefits of having healtHggoons. CCMI
CP2. Inform public on the location and extent of marirjeDoE ongoing 1,2,3,5,6
protected areas, through informational signagdleisa
and website information.
CP3. Promote Cayman Islands internationally as a grgédoT DoE ongoing 2,5
dive destination with 100%goonsprotection. CITA

SITA
CP4. Utilise native flora and fauna, and associated CIG DoE MP | 2010 5
preservation efforts, in the international promotad the NT DoT

Cayman Islands.

REFERENCES and FURTHER READING for Lagoons

Negri, Andrew P., Luke D. Smith, Nicole S. Webst#emdrew J. Heyward, (2002). Understanding ship-gring impacts on a coral
reef: potential effects of anti-foulant paint cantaation on coral recruitment, Mar. Pollut. Budi4 111-117.

Smith, L. D., Negri, A. P., Philipp, E., Webster, 8l, and Heyward, A. J. (2003). The effects offamant-paint-contaminated
sediments on coral recruits and branchlets. IS&6£3162 Marine biology, vol. 143, no4. pp. 657-65
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MARINE HABITATS

4. Seagrass beds

Definition

Seagrass beddevelop in shallow subtidal areas on sand and Beagrasseare neither grasses nor
seaweed, but aquatic flowering plants. Similartteeoflowering plants, they can reproduce by sgttieed.
Seagrassegain nutrients by photosynthesising light from degter column, and also by absorbing
nutrients through their roots and vascular tisfnoen the soft sediments on the sea floor.

Local Outline

In the Cayman Islandseagrassesalong withcoral reefsandmangrovesconstitute one of the three major
coastal interface communities. Highly productivitets,seagrasseprovide a nursery for the juvenile
stages of many marine organisms, and contributedament stability and water clarity. The Cayman
Islands support extensigeagrass beds shallow lagoonal back reef areas, where friggioral reefs
shelter them from wave-action and storms. The tmigérage of seagrasses locally is approximat@gor,
hectares, with the most extensive beds locatecbmthNSound, Grand Cayman. Several different spexies
seagrasseare found in the Cayman Islands. Turtle gfHsalassia testudinums the dominant species.

Green turtlesChelonia mydasnd sea urchins are among the few animals whiellzle to digest cellulose
and feed directly on seagrasses. Seagrasses, lpwexede a substrate which supports a diverdity o
epiflora and fauna, including diatoms, algae, spsnamphipods, polychaete worms and echinoderms.
This diversity of infauna attracts larger predatspgcies, including fish. As such, seagrass bederpim
numerous food webs, and include culturally, comma#lycand trophically important species.

Seagrasseare highly sensitive to changes in water qualitgjuding clarity and salinity. Since the late-
1960s|ocal seagrass bedsave been severely impacted by extensive dredgisgallowlagoonsto
facilitate access, and dredging for fill, usingtéof unscreened) cutter-head hydraulic and mecHanica
dredges. In 2001, the DoE resurveyed the origiidbMWickstead Report sites and found Is=dgrass
bedsto be significantly impacted by dredging activigth directly, through the removal of substratd an
physical modification of the environment, and irdity, through the introduction of particulate reatinto
the water column.

A policy on no further commercial dredging in therth Sound was established in 1997; however,
navigational channels and other projects deemeddrhicontinue to receive approval. The unwritten
nature of this moratorium, and the fact that itslnet extend to areasral reef, seagrasandlagoons

outside of North Sound, make it weaker protectimamtthese key ecosystems deserve. The environmental
impact of recent and previous development actwiteanain evident to this day.

Key Habitat Categoriesfor Seagrass beds

Defined as areas where seagrass species repieseurhinant substrate coverage. In cases where alga
and seagrass co-exist, coverage is designateebgsass bedé seagrass is dominant, and to thgoons,
vegetated sandategory if algae is dominant.

Key Speciesfor Seagrass beds

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor SEAGRASSBEDS

PART 1

Category Detail Scientific Reference NBAP

Mammals (marine) Manatees Sirenia all species
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Turtles (marine) Green turtle Chelonia mydas SAP
Fish (marine, bony) Tilefish Malacanthus plumieri
Fish (marine, bony) Filefish Monacanthidae species
Fish (marine, bony) Nassau grouper Epinephelus striatus SAP
Fish (marine, cartilaginous) Sharks and rayscept those specifically Elasmobranchii all species
listed in Part 2
Invertebrates Echinoderms Echinodermata all species
Invertebrates Conch - gcept those listed in Part 2 Strombidae all species
Invertebrates Cassidae Cassis tuberosa
Invertebrates Cassidae Cassis madagascariensis
Invertebrates Cassidae Cassis flammea
Invertebrates Cassidae Phalium granulatum (all varieties)
Invertebrates Cassidae Cypraeacassis testiculus
PART 2
Fish (marine, bony) All bony fish xeept those specifically listed| Teleostei species
in Part 1 or elsewhere in Part 2
Invertebrates Tulip mussel Cosa caribbaea
Invertebrates Commissioner Gerrard's clam Transenella gerrardi
Invertebrates Spiny lobster Panulirus argus SAP
Invertebrates Queen conch Strombus gigas SAP
Invertebrates Alfred's turbonille Turbonilla alfredi
Plants (marine) Eel grass Halodule wrightii (= ciliate /
bermudensis / beaudettei)
Plants (marine) Manatee grass Syringodium filiforme (= Cymodocea
manitorum)
Plants (marine) Turtle grass Thalassia testudinum
Plants (marine) Green algae Chlorophyta species
Plants (marine) Brown algae Phaeophyta species
Plants (marine) Red algae Rhodophyta species
Current Status of Seagrass beds
Link to habitat map: Seagrass beds Grand Cayman
Link to habitat map: Seagrass beds Cayman Brac
Link to habitat map: Seagrass beds Little Cayman
Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Seagrass beds areas (ac) areas (ac)
GC CB LC GC CB LC GC CB LC GC CB LC
Seagrass beds 15403.57 | 27.00 | 359.54 | 812255 | 0.92 | 190.60 | 7281.02 | 26.08 | 168.94 | 52.73 | 3.41 | 53.01

Marine Protected Areas in the Cayman Islands ircMdrine Parks, Replenishment Zones, Environméitaés, No Dive Zones
and Wildlife Interaction Zones: totalling 19,31 Tesfor Grand Cayman, 2,281 acres for Little Cayraad 914 acres for Cayman
Brac. Total for the Cayman Islands: 22,506 acr&sO@kn?).

Key Sitesfor Seagrass beds

GRAND CAYMAN:

North Sound
South Sound
Frank Sound
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East End

CAYMAN BRAC: Dick Sessinger’s Bay
LITTLE CAYMAN: South Hole Sound
Mary’'s Bay

Nature Conservation | mportance of Seagrass beds

Other:

Productivity seagrass bedare highly productive habitats, representing enpriy source of
organic material and nutrients for the marine esvinent.

Habitat: seagrass bedsrovide a shelter and attachment substrate foreask epiphytic flora and
fauna.

Food: seagrass begwovide a direct source of food for a small numisfespecies, most
significantly Green turtle€helonia mydas

Nursery seagrass bedgrovide a shelter for a variety of species duthgjr larval and juvenile
phases.

Water clarity:reduction of flow velocity by the leaf bladess&agrassepromotes the deposition
of sediments from the water column. Healf®agrass bedserve to stabilize unconsolidated
sediments through their rooting systems, promotiater clarity.

Coastal protectionaggregation of sediments in nearshore areasagrass bedsan encourage
waves to break further offshore, reducing coastadien and encouraging shoreline preservation.

Current Factor s Affecting Seagrass beds

Sedimentsthe active dredging of nearshdagoonsfor fill and access generates particulate
matter. The fine nature of this residue enablé&s iemain suspended in the water column for long
periods, during which time it may be carried sorstaghce from the activity footprint. In
suspension, this residue contributes to increasditlity, reduced clarity and increased light
attenuation through the water column, compromisiregproductive capacity of photosynthetic
organisms, and associations includsgggrasseandcorals On settlement, these sediments have
the capacity to smotheeagrass bedand damage the fragile feeding mechanisntodl polyps.
Due to their fine nature, these sediments are pr@nesuspension as a result of modest wave
action, or currents generated by passing watet. @ak to the confined, reef-protected nature of
much dredgedeabedresidue has a tendency to remain captive, regigatgcling between
suspension and sedimentation, migrating within, iamghcting, the nearshore system.

Dredged seabedypically dredged seabedonstitutes an alteration of the natural underwate
topography, from a shallow, gently sloping reliefdeeper, steep-sided features. This results in
permanent modification of prevailing physical cdmatis, and limits potential for recovery of the
natural complement of flora and fauna communities.

Prop scarring:physical damage arising from prop impact and grivgqdf vessels, results in
fragmentation ofeagrass bedand increased erosion in the vicinity of the dices.

Turbidity: perpetual resuspension of historical sedimentsapge be sufficient to permanently
discourage reestablishment of healteagrassommunities in degraded areas. This stressor is
likely to reduce habitat quality, maintaining reddghotosynthesis, low system productivity and
depleted biodiversity.

Private dock constructiorcauses immediate physical damage through placemhgilings,
suspension of sedimentation during drilling andgké@rm inhibition of underlying seagrass
through shading by planking.

Nutrification: there is evidence that seagrasses have the gafmaibsorb and even benefit from
low level nutrient enrichment of the marine enviment. However, high nitrate levels associated
with domestic sewage discharge, agricultural efftisnd fertilizer run-off can contribute to a
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decline in mature seagrasses, increase in phytktplaic blooms and an accelerated growth in
epiphytic plankton beyond the handling capacityhef system, resulting in a shift towards macro-
algal dominance.

Sea defencesnappropriate construction on naturally dynamicaaref the foreshore may result in
the focusing and redirection of wave energy, aitpriatural currents and exacerbating erosion of
the shoreline and nearshore areas.

Coastal development projecistoposals for new developments, which incorpodagelging of

new channels and “inter-coastal waterways”, tolitaté access by vessels (including “mega-
yachts”) are an ongoing issue.

Laying of pipelines and cablethe last major project of this nature was undemay Caribbean
Utilities Company, 2000. The Department of Envir@mhassisted with the restoration of
damaged mangrove, however impacedgrass bedsere not actively restored; considered
sufficiently robust in the area, to recover natiyral

Disease:damage to seagrass beds as a result of a wasteasd caused by slime mold has been
reported from other regions, but not so far in@agman Islands? It is possible, however, that
climate change and associated modification of agface temperature may promote susceptibility
to disease.

Natural cyclesextent and density aleagrass bedare subject to natural perturbation, and may
vary considerably as a result of wave action, scenasion and deposition of sediment associated
with storm events.

Climate:factors associated with climate change, includileyation of sea-surface temperature,
sea-level rise, severity of storms and proliferatid invasive species, would be expected to cause
considerable stress seagrass bedsesulting in a reduction of area, quality and écological
function.

Marine pollution:there is evidence that copper and tributyltin, keyredients in anti-fowling
paints, may significantly impaseagrasseélensen 2004), reducing nitrogen fixation capacity.
Seagrasss know to accumulate tributyltin, and possibljiet metals and organic pollutants,
facilitating its concentration through associatedd chains. Use of this agent is currently
unregulated in the Cayman Islands. The incideritates of antifouling paint may be expected to
increase, given the expanding use of recreatioaténaraft locally.

Invasive speciesn the UK, species such &partina angliceandSargassum muticubrave
impacted native seagrass beds. In the Cayman ksldndhping of ballast water from cargo
vessels represents a potential vector for thedotrtion of invasive species.

Opportunitiesand Current Local Action for Seagrass beds

The Department of Environmeig the lead body for legal protection of the maramvironment in
the Cayman Islands.

Seagrassnonitoring is undertaken by DoE biannually, as pff€ARICOMP.

There is no active habitat restoration of damaggajrass beds the Cayman Islands.

In 2001, the Department of Environment updated glirids for the construction of private docks,
towards minimizing the impact on seagrasses hab@aiastal Workdicenses set out
requirements for private dock constructions, incoating design features, such as a minimum
board-spacing, aimed at reducing impacseagrass bed#\ brochure of these guidelines is
available to the public as part of a larger infotioracampaign on th€oastal Worksapplication
process.
http://www.gov.ky/pls/portal/docs/PAGE/CIGHOME/FINMDRGANISATIONS/AZAGENCIES/
ENV/DOCUMENTS/COASTALWORKSBROCHURE.PDF

Sediment arising from new works is required Gnastal Workdicense, to be contained through
the use of silt-screens, however, screens are oigfectively maintained during the course of
major or prolonged projects.

HABITAT ACTION PLAN for Seagrass beds

OBJECTIVES TARGET
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1. Update and refine existing mapssefagrass beds. 2008
2. Maintainseagrass beds a natural state, by eliminating and managinglloc 2015
anthropogenic stressors.

3. Maintain and manage the variety of habitats, conitimsnand species @seagrass 2015
beds.

4. Seek improvement afeagrass bedshich have been degraded. 2015
5. No net loss or reduction in quality of habitat dodéocal anthropogenic activity. 2015
6. Protectseagrass beds the Cayman Islands through legislation, andudela 2015
minimum of 30% within marine protected areas, eimguthat key species and habitags

are distributed throughout the MPA system.

Seagrass beds

PROPOSED ACTION

PARTNERS

TARGET

MEETS
OBJECTIVE

Policy & Legislation
PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,3,4,5,6
Law.
PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2,3,4,5,6
Transport) Law.
PL 3. Agree and implement water sports codes of DoE CITA 2010 2,345
practice with operators which will minimize impacts DoT
biodiversity and promote sustainability of wateosp SITA
activities. MCB
PL 4. Ensure that developments do not adversely affegtDoE DoP CIG | ongoing 2,35
seagrass
PL5. Formalise policy of “no dredging” or other DoE CIG 2010 2,35
excavation in North Sound area, and extend thigher MCB
lagoonareas, with a view to the long-term developmeht
of the islands.
PL6. Continue and improve implementation of DoE CIG ongoing 2,3,5,6
international conventions, agreements and deatersto
which the Cayman Islands is committed, with special
attention to the Ramsar Convention on Wetlands.
PL7. Expand marine protected areas to incorporate 3p®WoE CIG 2015 2,3,5,6
of seagrass beds. MCB
PL 8. Establish and implement ban on use of tributylti} DoE CIG 2015 2,35
TBT in the Cayman Islands. MCB
PL9. Work with appropriate agencies to ensure that | WA DoE DoP | 2010 2,3,5
Development Plas) including discharge and freshwatelr NRA
outflows, do not adversely affestagrass beds.
PL 10. Maintain policy of use of silt screens in DoE ongoing 2,35
association with coastal works in areas where
sedimentation is likely to occur, according to the
requirements of the Coastal Works License.
PL11. Define statutory water quality standards for DoE WA 2010 2,35
coastal waters.
PL 12. Establish policies to maintain legal access to apdoE CIG 2015 3
use of common resources by the general public, and MCB
prevent exclusive exploitation by private entermpris
Safeguards & M anagement
SM 1. Oppose developments or other proposed activitjd30E NT MCB | ongoing 2,35
which threaten net loss or damageseégrass beds. CITA
SITA
LSCo
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SM 2. Establish new marine protected areas, DoE CIG MP | 2015 2,3,6
incorporating 30% o$eagrass beds CITA
SITA
MCB
SM 3. Reduce damage to benthic communities especipIBoE IntC 2009 2,345
where they are particularly fragile, vulnerableuausual.
Where damage has already occurred, examine the
feasibility of re-establishment and restoration.
SM 4. Develop guidelines for restoration of degraded | DoE IntC 2009 3,45
seagrass beds.
SM5. Investigate feasibility of producing boating aids | DoE PA MCB | 2012 2,35
towards reducing damage to key habitats and specie CITA
SITA
RCIP
SM 6. Subject to RM3, enforce fines and remuneratior] DoE RCIP 2012 2,45
for damage t@eagrass bed®n the basis of establishe CIG LD
economic valuation. ClJ
SM7. Implement associated SAPs. DoE 2015 3
Advisory
A1l. Encourage Integrated Coastal Zone Managemen} DoE DoP WA | ongoing 2,345
through collaboration and co-operation between the MP SITA
many interests concerned wihagrass beds. CITA
A2. Maintain a leaflet detailing guidelines for dock DoE ongoing 2,5
construction.
A3. Promote best practice in developments, to ensierd DoE WA MP | ongoing 2,5
preservation of and natural functions#fagrass beds. SITA
DoP
CITA
A4. Ensure that local planning mechanisms take into | DoE DoP ongoing 2,5
account the wildlife interest and intrinsic value o
seagrass beds.
A5. Minimise the risk of introduction of non-native DoA DoE PA | ongoing 2,5
species through import and quarantine regulatiand,
controls on the discharge of ballast water.
AG6. Targeted awareness of the need for the National | DoE CIG NT 2006 2,3,4,5,6
Conservation Law and the Endangered Species (Badle
Transport) Law.
Research & Monitoring
RM 1. Map the extent and quality of aléagrass beds | DoE 2008 1
the Cayman Islands.
RM 2. Identify and prioritise most significant areas of | DoE MCB 6
seagrass bedsowards expansion of MPAs,
incorporating an assessment of ecological and
recreational value and continuity with other prégec
areas.
RM 3. Develop an economic valuation system for DoE ESO IntC| 2012 2,3,4,5
application of a monetary value to areasedgrass
beds,towards establishing a firm financial basis fore§,
mitigation and restoration measures.
RM 4. Collate existing data and case studies on the | DoE 2015 1,2,3,4,5
impact of development aseagrass bedsowards
improving management and development of effective
planning and community regulations for preservation
RM5. Maintain and expand existing standardized DoE 2012 3

monitoring procedures for key species associatél wi
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seagrass beds

RM 6. Determine the diversity of species reliant on log
seagrass bed®r food and habitat.

aDoE

ongoing

RM 7. Utilise remote sensing to instigate a five-yearly
mapping programme fareagrass beds

DoE

2015

RM 8. Monitor the effectiveness aeagrassestoration
projects.

DoE

2015

2,45

RM 9. Improve knowledge of practical techniques for
seagrass management and restoration.

DoE

IntC

2015

2,45

RM 10. Utilise remote sensing to instigate a five-yearly
habitat mapping programme.

DoE

2015

RM 11. Liaise with research institutes and coastal
managers within the region and beyond, to exchdatge
and information on the conservationsglagrass beds

DoE

IntC

ongoing

2,45

RM 12. Define statutory water quality standards for
coastal waters.

DoE

WA

2010

2,5

RM 13. Develop and expand research programmes, tq
incorporate and target indicators of climate change

DoE

IntC

2010

2,5

RM 14. Incorporate all pre-existing and forthcoming
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

DoE

2015

RM 15. Develop and expand research programmes, tq
incorporate and target indicators of climate change

DoE

IntC

2010

2,5

RM 16. Utilise remote sensing to instigate a five-yearly
habitat mapping programme.

DoE

2015

1

RM 17. Continue CARICOMP monitoring of seagrass.

DoE

IntC

ongoing

2,3

Communication & Publicity

CP1. Raise public awareness of the ecological value ari2bE

benefits of having healtrgeagrass beds.

NT
CCMI

ongoing

2,6

CP2. Inform public on the location and extent of marin
protected areas, through informational signagdleisa
and website information

eDoE

ongoing

12,356

CP3. Use restoration programmes and leaflets to rais
awareness of the importancesafagrass beds the
marine environment.

e DoOE

NT

ongoing

3,5

CP4. Promote awareness among coastal users of the
conservation importance eéagrass bedand how to
avoid impact on these habitats.

DoE

NT MCB
CITA
SITA
LSCo

1,2,35,6

CP5. Utilise native flora and fauna, and associated
preservation efforts, in the international promotad the

CIG

Cayman Islands.

DoE MP
NT DoT

2010

REFERENCES and FURTHER READING for Seagrass beds

Green, E.P. and Short, F.T. (2008Jorld atlas of seagrassgdniversity of California Press.

Jensen, H.F., Holmer, M. and Dahllof, I. (2004)e€ts of tributyltin (TBT) on the seagraRappia maritimaMarine Pollution

Bulletin, Volume 49, Issues 7-8, Pages 564-573

Global SeagrassMonitoring Networ k

SeagrassNet is an expanding monitoring programirkiastigates and documents the status of seagrsmsrces worldwide and the
threats to this important and imperilled marinesgstem. The program started in 2001 in the We®aaific and now includes 70
sites in 23 countries; a global monitoring protcaodl web-based data reporting system have bedsligiséal.

http://www.seagrassnet.org/

World Seagrass Association
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The World Seagrass Association is a global netwbdcientists and coastal managers committed &areh, protection and
management of the world’s seagrasses.
http://www.worldseagrass.org/
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MARINE HABITATS

5. Dredged seabed

Definition

Dredged seabedonstitutes any area of lagoon, nearshore waesspr shallows, which has been
modified as a result of channelisation, coastabttgpment or dredging for fill, and includes canals
connecting to the sea.

L ocal outline
Dredged seabedonstitutes only a small proportionlafjoons inshore watersgefsor shallows in the
Cayman Islands. The impacts of dredging, howewgge far from the footprint of operation.

As the Islands continue to develop, requirementtess new coastal development, widen access to
established developments, and Utilise seabed as a source of marl to fill low-lyingddor development,
may be expected to constitute an ongoing and istrggressure.

The “Study on the Provision of Construction Aggregand Fill Material for the Cayman Islands”, 2001,
conducted by CH2M Hill, contained the following dggng-related conclusions:

1. Historical dredging along the western and soutlséores of North Sound has irreparably
damaged the ecological integrity of this uniquelshahabitat - 22% loss.

2. Areas excavated to 15 feet represent ecologicalkebsarand have not recovered.

3. CIG should prohibit further dredging in North Sound aggregate and fill acquisition...prevent
further ecological segmentation of the system.

4. A more balanced environmental protection policy andlogically sound development are needed
to achieve a sustainable natural and built enviemtrfor the Cayman Islands.

Key Habitat Categoriesfor Dredged seabed
Dredging has the capacity to affect all marine tadbi

Key Speciesfor Dredged seabed

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor DREDGED SEABED
PART 1
Category | Detail | Scientific Reference | NBAP
None
PART 2
Invertebrates | Spiny lobster | Panulirus argus | SAP

Current Status of Dredged seabed

Link to habitat map: Dredged seabed Grand Cayman
Link to habitat map: Dredged seabed Cayman Brac
Link to habitat map: Dredged seabed Little Cayman

Habitat Status 2006 Total area (ac) Area within protected Area outside protected % dredged seabed
Dredged seabed areas (ac) areas (ac) within protected areas
GC CB LC GC CB LC GC CB LC GC CB LC
Dredged seabed 1271.66 3.95 | 12.02 | 162.85 0.02 412 | 1108.81 3.93 79 | 12.81 0.51 | 34.28
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Marine Protected Areas in the Cayman Islands ircMdrine Parks, Replenishment Zones, Environméitaés, No Dive Zones
and Wildlife Interaction Zones: totalling 19,31 e for Grand Cayman, 2,281 acres for Little Cayraad 914 acres for Cayman
Brac. Total for the Cayman Islands: 22,506 acré0@kn?).

Key Sitesfor Dredged seabed

GRAND CAYMAN: North Sound

South Sound

CAYMAN BRAC: Dick Sessinger’s Bay

LITTLE CAYMAN: Muddy Foots

Charles Bight

Nature Conservation I mportance of Dredged seabed

Other:

Biodiversity dredged seabetypically supports a reduced biodiversity in comig@n with natural
benthic communities, both within the activity fodtp and within the wider area impacted by
associated siltation and turbidits a result of 23 dredging events between 19681888, 753
acres of shallow transitional habitat was removecthfNorth Sound, of which 455 acres are the
marine borrows pits along the western and soutbleones, or 22.5% of this habitat type between
the intertidal mangrove wetlands and the deeparasa communities (CH2MHILL 2002).
Sedimentsthe active dredging of marl generates particulaaéten. The fine nature of this residue
enables it to remain suspended in the water coliemiong periods, during which time it may be
carried some distance from the activity footprintsuspension, this residue contributes to
increased turbidity, reduced clarity and incredggt attenuation through the water column,
compromising the productive capacity for photosgtithorganisms, and associations including
coral reefsandseagrass bed®©n settlement, these sediments have the capgadtyother
seagrass bedand damage the fragile feeding mechanisnmoddl polyps. Due to their fine
nature, these sediments are prone to resuspers@nesult of modest wave action, or currents
generated by passing water craft. Due to the cedfireef-protected nature of much dredged
seabedresidue has a tendency to remain, repeatedlyngybketween suspension and
sedimentation, migrating within, and variously imfpag, the nearshore system.
Topographytypically, dredged seabecbnstitutes an alteration of the natural underwate
topography, from a shallow, gently sloping reliefdeeper, steep-sided features. This results in
permanent modification of prevailing physical cdmatis, and limits potential for recovery of the
natural complement of flora and fauna communities.

Currents dredged seabedontributes to localized modification of currertgluencing dependent
flora and fauna, and the dynamics of unconsolidaggtiments, both underwater and along
adjacent shoreline.

Aestheticturbidity and sedimentation associated with dregggnaesthetically unpleasing,
appearing as a milky white cloudy within the watetumn.

Dive industry:suspended dredge fines damage the fragile feed@utpanisms oforal polyps,

and associated turbidity significantly reduces umager visibility; both key attractions for the
local dive industry.

Storm securitychannelisation of fringing reef, and deepeningedirshore areas generally
increases the exposure of adjacent coastline te aetion, erosion of unconsolidated sandy and
sediment and storm surge.

Current Factor s Affecting Dredged seabed
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* Residential acces&ioating access from residential developmentsdopen seas a requirement
of canal developments. In the face of increasitaige and affluent developments, there is
increasingly pressure for the deepening, and widgaf existing channels, and the development
of new access, to facilitate increased traffic, telpassage of larger boats.

« Commercial accessioating access to ports and docks

» Private docksconstruction and modification of private docks ciimites to, generally small-
scale, dredging in association with placement,ireggal maintenance. In the past, some areas
adjacent to docks have been dredged for boat aacessmaximum utility of the structures.

¢ Aggregate extractiora policy against permitting further extraction a@nirfor fill from the seabed
has been in effect since 1997, however, a combinati the permanent alteration of the physical
characteristics of théredged seabe@nd the longevity of the resuspension cycle sbeisited
fine sediments means that environmental damagagfiom this activity remains ongoing to this
day.

Opportunitiesand Current Local Action for Dredged seabed

» The Marine Parks Regulations 1986 establishediassef Marine Parks and protected areas:
Replenishment Zones, No Dive Zones and an Envirateth@one in North Sound, Grand
Cayman. With the exception of the Environmental &dmowever, the protective status of these
areas does not actively preclude dredging.

» A Private Member’'s Motion accepted in the Hous&988 called for major dredging applications
to be moved, debated and voted on in the Legiglatissembly, rather than in Executive Council
(now Cabinet). This Motion conflicts with the Ex@al997 policy of “no further dredging in
North Sound”. Irrespective, the practice of brirggimajor applications to the House was very
short-lived (i.e. occurred only once or twice irB8% Unfortunately, the unwritten nature of this
policy, and the fact that it does not extend toilsimareas outside of the North Sound, makes it a
weaker measure than is warranted.

* North Sound is habitat limited for adult lobstes & result, lobsters are quick to colonise aréfici
habitats, such as borrow pits, which offer a titieeensional structure. With appropriate
management, these features may be improved, tetaifsne of the natural habitat lost from
Cayman Island’s lagoons.

LOCAL HABITAT ACTION PLAN for Dredged seabed

OBJECTIVES TARGET

1. Update and refine existing mapsdrédged seabednd determine index of natura 2008
recovery or potential for artificial restorationcahor habitat enhancement.

2. Ensure no net increasednedged seabeith the Cayman Islands. 2009
3. Implement restoration and habitat enhancemedtexfged seabedhere feasible. 2015

Dredged seabed PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation| CIG DoE 2006 2
Law.
PL 2. Promote adherence to the findings of the CH2M DoE CIG AAC | ongoing | 2

Hill “Study on the Provision of Construction Aggedg
and Fill Material for the Cayman Islands”, 2001.

PL 3. Formalise policy of “no dredging” or other DoE CIG MCB | 2010 2
excavation in North Sound area, and extend thigher
lagoonareas, with a view to the long-term developmgnt
of the islands.
PL 4. Require EIA for any proposed dredging of the DoE IGOoP | 2006 2
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seabed.

PL5. Continue and improve implementation of DoE

international conventions, agreements and deatersti
to which the Cayman Islands is committed.

CIG

ongoing

PL 6. Encourage rehabilitation of previously dredged | DoE

areas as part of larger policy on off-site mitigatio
enable essential works to progress with not nat dds
habitat.

CIG

2010

1,3

PL7. Promote amendment of the Planning Law, to DoP

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effectivg
enforcement mechanism.

DoE CIG

2010

Safeguards & M anagement

SM 1. Implement conservation management of pre- | DoE

existing borrow pits, towards artificial habitatation
for marine species, especially lobster. Establglsé
sites as managed areas, towards facilitation of a
sustainable lobster fishery for the Cayman Islands.

MCB MP

2012

SM 2. Reduce damage to benthic communities espeddlipE

where they are particularly fragile, vulnerable or

unusual. Where damage has already occurred, exanjine

the feasibility of re-establishment and restoration

CIG

2010

SM 3. Implement associated SAPs.

DoE

2015

Advisory

A1l. Encourage integrated Coastal Zone Managemerjt DoE

through collaboration and co-operation between the
many interests concerned wilhedged seabed.

DoP

Ongoing

2,3

A2. Work with outside agencies and developersto | DoE

promote sustainable development in the Cayman
Islands.

MP IntC

Ongoing

2,3

A3. Targeted awareness of the need for the National] DoE

Conservation Law and the Endangered Species (Trajde

& Transport) Law.

CIGNT

2006

Research & Monitoring

RM 1. Maintain water quality monitoring, and expand| DoE

programme to incorporate assessment of sedimemtafio
rates and measures of water clarity.

WA

2010

RM 2. Investigatedredged seabetb determine net DoE

environmental loss of habitat due to anthropogenic
activity.

IntC

2012

13

RM 3. Investigate potential to restore benthic DoE

communities idredged seabed.

IntC

2012

13

RM 4. Update relevant sections of CH2MHILL report,| DoE

to incorporate areas dredged since completionuafyst

IntC

2012

RM5. Incorporate all pre-existing and forthcoming DoE

research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

2015

RM 6. Utilise remote sensing to instigate a five-yearly] DoE

habitat mapping programme.

LS

2015

RM 7. Develop guidelines for the restoration and DoE

enhancement afredged seabe@.g. borrow pits
towards maximising habitat value for lobster artieot
species.

2012

1,3

Communication & Publicity

CPL1. Publish the findings of the CH2M Hill report,

DoE

&

ongoing | 2
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2001, in a publicly assessable form.

CP2. Utilise native flora and fauna, and associated | CIG DoE MP | 2010 2
preservation efforts, in the international promotad NT DoT
the Cayman Islands.
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MARINE HABITATS
6. Artificial installations

Definition

Artificial installationsincorporate all maritime constructions, includohacks, piers, and groynes. This
category also includes underwater structures ssicteberately sunk shipwrecks, underwater scudystur
and artificial reef structures.

Local outline

Maritime history and seafaring is central to Cayiaarculture. The advent of increased affluencéen t
islands, ports expansion, industrial developmend,iacreased use of pleasure boats and personal
watercraft has brought with it an increased argiicial installations towards facilitating trade and
recreational access to the marine environment.

Coastal development and land reclamation projeste Imodified natural beach dynamics and nearshore
currents in some areas, resulting in coastal empsiod emplacement of artificial counter-measures.

Expansion of the tourism industry and the concomiitgecline in the health @bral reefshas resulted in an
increased interest in artificial augmentation @& tatural environment, ranging from construction of
artificial reefs to offset declining reef biodivéys to the deliberate sinking of ships and emphaest of
novelty underwater sculptures, towards bolsteriagjiding natural tourist attractions.

Key Habitat Categoriesfor Artificial installations
Artificial installationshave the capacity to affect all marine habitats.

Key Speciesfor Artificial installations

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor ARTIFICIAL INSTALLATIONS
PART 1
Category Detail Scientific Reference NBAP
Corals All soft corals (including Gorgonians & Anthozoa all species
Telestaceans)
Corals Black coral Antipatharia all species
Corals Gorgonians Gorgoniacea all species
Corals Fire corals Milleporidae all species
Corals Hard corals Scleractinia all species
Corals Lace corals Stylasteridae all species
Invertebrates Echinoderms Echinodermata all species
Invertebrates Sponges Porifera all species
None
PART 2
Fish (marine, bony) All bony fish xeept those specifically listed| Teleostei species
in Part 1 or elsewhere in Part 2
Invertebrates Spiny lobster Panulirus argus SAP

Current Status of Artificial installations

Due to their small sizgrtificial installationsare not a mapped habitat.
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Key Sitesfor Artificial installations

GRAND CAYMAN: Shipwreck City — artificial sinking fKittiwake

Artificial sinking of the Ore Verde
Sunset Mermaid
Marriott Reefball breakwater

CAYMAN BRAC: Lost City of Atlantis

Artificial sinking of the Capt. Keith Tibbetts

Natur e Conservation Importance of Artificial installations

Other:

Biodiversity appropriate design and placemenaudificial installationscan contribute positively

to biodiversity, especially towards restoratiordefjraded habitats and systems. Success is,
however, often highly site specific, and wholly dagdent on appropriate structural design, use of
appropriate materials, and placement. Biodiveisityssociated withrtificial installationsis

often greater than that of the surrounding area.vidtue ofartificial installationsfor biodiversity,
however, is dependent on the provision of suitalel habitat (as opposed to simply aggregating
pre-existing species), and longevity of the instadh.

Sedimentsdredging and drilling activity associated with gatent ofartificial installations
generates particulate matter. Fines may remaireswlgal in the water column for long periods,
during which time it may be carried some distamoenfthe activity footprint.

Currents: artificial installationscontribute to localized modification of currentsluencing
dependent flora and fauna, and the dynamics ofnsatimlated sediments, both underwater and
along adjacent shoreline.

Storm Damageimpermanent, unsecured or otherwise weak artifstiactures present a littering
and debris hazard to natural environments.

Pollution: inappropriate materials, and improperly stripped sanitized vessels, can contribute to
artificial installations presenting pollution thtedo natural environments.

Aestheticin most casesrtificial installationsreduce the aesthetic appeal of the natural
environment. This is particularly important in ased outstanding natural beauty, and those
visited by people expecting to enjoy a “naturalexignce”.

Storm securityappropriate design, and placemenaufficial installations can contribute

positively to storm securityArtificial installationsare not, however, a replacement for natural
storm protectionAtrtificial installationsare financially costly and, once damaged, hawnddncy

to degrade rapidly, as opposed to natural featwiesh tend to recover by natural process, unless
damage is irrevocable.

Current Factor s Affecting Artificial installations

Aestheticdivers like to dive on wrecks and other artifidiagtallations.

Residential acces#ioating access from residential developmentsdopien seas a requirement
of canal developments. In the face of increasitmige and affluent developments, there is
increasingly pressure for the deepening, and widgaf existing channels, and the development
of new access, to facilitate increased traffic, telpassage of larger boats.

Commercial accessioating access to ports and docks.

Private docksconstruction and modification of private docks ciimttes to, generally small-
scale, dredging in association with placement,ireggrad maintenance.

Opportunitiesand Current Local Action for Artificial installations

Preservation and protection of historical shipweeickthe Cayman Islands is minimal
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LOCAL HABITAT ACTION PLAN for Artificial installations

OBJECTIVES TARGET

1. Update and refine existing mapsarfificial installations 2008

not negatively impact natural systems or aesthetics

2. Ensure thaartificial installations contribute positively to local biodiversity, and d

2010

Artificial installations

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation
Law.

CIG

DoE

2006

emplacement ddirtificial installationsas appropriate.

PL 2. Require environmental assessment or EIA befojeDoE

CIG DoP

2006

PL 3. Ensure that newartificial installationsdo not
adversely affect natural systems or aesthetics.

DoE

CIG DoP

Ongoing

PL 4. Establish policies to maintain legal access to an
use of common resources by the general public, and
prevent exclusive exploitation by private enterpris

i DoE

CIG
MCB

2015

PL5. Adopt existing Coastal Works Policy.

DoE

CIG

2000

Safeguards & M anagement

SM 1. Continue and develop design and construction
measures for newartificial installationsto ensure that
they do not adversely affect natural systems ahaéss.

DoE

CIG DoP

Ongoing

SM 2. Implement associated SAPs.

DoE

Advisory

Al. Encourage integrated Coastal Zone Management{
through collaboration and co-operation between the
many interests concerned wiltificial installations.

DoE

DoP DoT

ongoing

A2. Work with outside agencies and developers to
promote sustainable development in the Caymandsla

DoE

]

DoP CIG
MP

ongoing

A3. Targeted awareness of the need for the National
Conservation Law.

DoE

CIG NT

2006

Research & Monitoring

RM 1. Expand water quality monitoring, to include
assessment of possible leaching of pollutantstheo
marine environment.

DoE

IntC

2015

RM 2. Monitor artificial installations to determine
positive and negative impacts on the marine
environment.

DoE

MP CIG

ongoing

RM 3. Investigate potential to restore benthic
communities usingurtificial installations.

DoE

IntC

2012

RM 4. Incorporate all pre-existing and forthcoming
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

DoE

2015

RM 5. Develop and expand research programmes, to
incorporate and target indicators of climate change

DoE

IntC

2010

RM 6. Utilise remote sensing to instigate a five-yearly
habitat mapping programme.

DoE

2015

Communication & Publicity

CP1. Continue to inform the public on best practice

DoE

guidelines relating tartificial installations. E.g. “Desigr]

CIG

ongoing
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and Construction Guidelines for Docks”, and charigeq
biodiversity caused when natural environments are
replaced with artificial ones.
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This category encompasses all consolidated rocagtabareas between the limits of the high watekma
on the seaside, and the natural continuous vegetttie on the landside.

Beach rockepresents a dynamic feature of the shoreline taatlg forming and eroding. This developing
limestone generally forms smooth, seaward-dipphegts, and is found in areas along the edge of the
shoreline (Moore 1973). These accretions are oggeais is evidenced by the numerous modern artefacts
be found cemented into the matrix of the rock (3cered Goodbody 1982Beach rocks also highly prone
to erosion, and physical damage during high sease6land Goodbody 1984).

Geologically, “Ironshore Formation” is some of §mungest rock in the Cayman Islantienshoreis
composed of soft fossiliferous white limestone,afed through numerous transgressions of the sea
during the Pleistocene period. Cores intoitbeshorehave dated the surface layers to 129,000 years old
with deeper layers up to almost 500,000 years\d&zihaet al. 1999, Jones 2000). The majority of high
land, bluff andmaritime cliffsare older “Cayman Formation” dolostone, probataing to the Lower /
Middle Miocene period, ca. 5-15 million years olthe maritime cliffsof Pedro Bluff comprise “Pedro
Castle Formation” dolostone and limestone. Thisngmu rock, dating from the Pliocene (ca. 2 million
years old) overlies the Cayman Formation in armaisdd to the region of Pedro Castle, Grand Cayman,
and the West end quarry, Cayman Brac. The oldeksrim the Cayman Islands are “Brac Formation”
limestone or sucrosic dolostone. Forming the lopaats of themaritime cliffsat the eastern end of
Cayman Brac, “Brac Formation” rock dates from tlosvier / Upper Oligocene period, some 28 million
years old.

The majority of the rocky coastline of the Caymalahds, comprisesonshore white limestone, which
weathers to a grey colour. The “Ironshore formdtiwas named by Matley (Matley 1924) referencing the
hard calcrete crust or caliche that typically depslon the weathered surface of the rock (Jone3)200
Though locally generally sharp and jagged, on gelascaleironshoreconstitutes a mostly flat or gently
sloping topography.

Maritime cliffsare formed at the junction between land and sea,rasult of erosion. Notable examples on
Grand Cayman include the verticabritime cliffsof Pedro St James (max. 17m) and High Rock (max.
12m). The lack of any protective fringing reef rese areas results in the cliff-tops being exptsdédavy
wave action during severe storms.

On Cayman Brac, the Bluff (max. 46m) representsagman Island’s most spectacuaaritime cliff
feature. The Bluff is most extant in the easterrtipo of the Brac, where thdiff falls vertically to the sea
surface. However, a low-lying coastal platform bdsithe majority of the Bluff, separating the mdjpdf
the relictmaritime clifffrom the sea. Wave-cut notches in thi& provide clear indication of previously
elevated sea levels. This partial separation otliffeface from the immediate stresses of the mari
environment creates a unique habitat, and givegeispecies found nowhere else in the islands. The
coastal platform also supports the majority ofgbpulation of Cayman Brac; however, since the atlgén
Hurricane Ivan, development of the high land ontdpeof the Bluff has accelerated.

Landward,maritime cliffs and ironshorsupport a sparse but intriguing vegetation, wioitn adopts a
dwarf, prostrate, sometimes an almost encrusting,fo response to the intense environmental cimdit
of soil and freshwater scarcity, wind exposure salttspray. Under these conditions, trees such as
ButtonwoodConocarpus erectusuffer a natural bonsai effect: their diminutiveesbelying their age.

Seawardmaritime cliffs and ironshorgenerally become increasingly denuded of vegetabiat support
increasing populations of marine invertebrateshsascchitons, (Polyplacophora sp.). Due in pathéo
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porous nature of limestone, permanent rock podlsasociated communities are not a feature geperall
associated witfronshore.

Consolidated rocky coastal areas, between thesliafithe high water mark on the seaside, and theala
continuous vegetation line on the landside. Incrates the VII.A.1.N.a vegetation formation,zes
Burton (2008b):

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor MARITIME CLIFFSAND IRONSHORE
PART 1
Category Detail Scientific Reference NBAP
Birds All birdsare protected under part 1, unless | Aves
specifically listed in part 20f special
significance to this habitat:
Brown booby Sula leucogaster SAP
White-tailed tropic bird (Boatswain bird) Phaethon lepturus SAP
Antillean nighthawk (Rickery-dick) Chordeiles gundlachii
Least tern (Egg Bird) Sterna antillarum
Bridled tern Sterna anaethetus
Invertebrates Echinoderms Echinodermata all species
Invertebrates Chiton, Sea meat / beef Polyplacapbpecies
Invertebrates Periwinkles Littorinidae species
Invertebrates Bleeding teeth Neritae species
Plants Brac endemic Verbesina caymanensis
PART 2
Reptiles Lesser Cayman Islands Curly-tailed lizard | Leiocephalus carinatus granti
Reptiles Grand Cayman Curly-tailed lizard Leiocephalus carinatus varius
Invertebrates Whelk Cittarium pica SAP
Plants Buttonwood Conocarpus erectus
Plants (marine) Green algae Chlorophyta species
Plants (marine) Brown algae Phaeophyta species
Plants (marine) Red algae Rhodophyta species
Link to habitat map: Maritime cliffs and ironsho@and Cayman
Link to habitat map: Maritime cliffs and ironsho@ayman Brac
Link to habitat map: Maritime cliffs and ironshokétle Cayman
[ Habitat Status 2006 | Total area (ac) | Area within protected | Area outside protected | % Habitat protected |
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Maritime cliffs and areas (ac areas (ac)
ironshore GC CB LC GC CB LC GC CB LC GC CB LC
Cliffs with sparse
vascular vegetation
VILA.1N.a 0.00 | 14.83 0.00 X 0.00 X x | 14.83 X X 0.0 X
Ironshore 62.55 | 3229 | 20.35 0.17 0.00 0.00 [ 62.38 | 3229 | 20.35 0.3 0.0 0.0
Ironshore mosaic 10.73 | 137.97 | 23.66 0.00 0.00 0.00 [ 10.73 | 137.97 | 23.66 0.0 0.0 0.0
Beach rock 0.00 0.00 0.28 X X 0.00 X X 0.28 X X 0.0
Beach rock mosaic 2447 | 2024 | 16.94 0.00 0.00 0.00 [ 2447 | 2024 | 16.94 0.0 0.0 0.0
TOTAL 97.75 | 205.33 | 61.23 0.17 0.00 0.00 [ 97.58 | 205.33 | 61.23 0.2 0.0 0.0
Total length (km) Length within protected | Length outside protected % Habitat protected
areas (km areas (km)
GC CB LC GC CB LC GC CB LC GC CB LC
Maritime cliffs 5.9 33.6 0.0 0.0 0.0 X 5.9 33.6 X 0.0 0.0 X

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trushperty, and buffer zones
associated with Animal Sanctuaries and sensitivenmareas. The Animal Sanctuaries establishedriuhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, oristtie
Cayman), extending to a total of 341 acres. Asanf2009, National Trust owned / shared ownerslopgaties, protected under the
National Trust for the Cayman Islands Law (198X)erded to a total of ca. 3109 acres.

GRAND CAYMAN: Pedro St James
High Rock and East End Blow Holes
Northwest Point
Smith’s Barcadere

CAYMAN BRAC: The Bluff

LITTLE CAYMAN: Salt Rocks
Lighthouse ironshore (north of Point of Sand)

Protected areas containing Area (ac) Location Ownership
maritime cliffs and ironshore

Dr Roy'’s Ironshore — a heavily modified recreational 0.17 Grand Cayman NT

outlook in George Town

Dr Roy’s Ironshore is an area of ironshore in ar®eorge Town. Its small size, and heavily man-
modified aspect make it of little natural interesiconservation value, however, the site is ownethb
National Trust for the Cayman Islands, and prottetea historic point of interest, as a look-ougrov
George Town harbour.

Maritime cliffs and ironshorare currently critically under-represented wittlie protected areas of the
Cayman lIslands.

» Natural integrity: by virtue of their inaccessibilitynaritime cliffs and ironshorbave important
landscape value, representing some of the mostatdtieast modified terrestrial environment.

» Birdlife: maritime cliffsprovide habitat to some of the Cayman Islands mmpsttacular seabirds,
most notably Brown boob$ula leucogasteand White-tailed tropic bir€haethon lepturudn
the Cayman Islands, Brown boobies are known omimfa disjunct nesting colony ranged along
the maritime cliffsconstituting the eastern point of Cayman Brac. té/tailed tropic birds also
nest along the Bluff, most notably in the vicinitf/Peter’'s Cave. A small breeding colony of
White-tailed tropic birds nested along timaritime cliffsat Pedro St James Bluff, ca. 17-20 birds,
1996-97. No birds have been reported at this Biteeghe advent of Hurricane Ivan, 2004. Vidal
Key, a small (<0.1hayonshorecay off the Barkers peninsula, West Bay, suppgbgsCayman
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Other:

Islands only known colony of Bridled terS$erna anaethetuga.20 pairs). Least tern (Egg bird)
Sterna antillarunoccasionally nests dronshore however, this species has been forced onto
man-made habitats such as exposed marl, in thendfzdisturbance of much of its natural
habitat. Antillean nighthawk (Rickery-Dick}hordeiles gundlachinests orironshoreandsandy
beacheswhich has similarly needed to adapt to nestingjéared areas of marl.

Biodiversity:the majority ofmaritime cliffs and ironshoreonstitute bare rock. As such, much of
this area is of little biodiversity significanceoever, were conditions permit, highly specialized
conditions promote the establishment of niche-asthfiora and fauna. One such example is the
colourful Rock craliGrapsus grapsusAnother is the herlWerbesina caymanensibhis critically
endangered endemic plant is known only from a saohaditer of individuals, growing on the relict
marine cliffs below Peter's Cave, Cayman Brac.

Caves:somemaritime cliffs especially those on Cayman Brac, incorporateifgignt caves.n
addition to their geological interest, some suppastogical interest including breeding colonies
of birds, and bats. Peter’'s Cave and Rebecca’s,Gaygman Brac, are of cultural significance.
Cavesare subject to an individublabitat Action Plan.

Unique formsprevailing conditionsesult in a natural dwarfing of trees and shrubseen outside
of this habitat: the prostrate form of Buttonwd@dnocarpus erectus a notable example.
Unknown specieghe inaccessible nature and unique conditionscésol withmaritime cliffs

and ironshoremean that it is possible that species unknowmiense inhabit this habitat.

Hedonic valuethe barren nature of these landscape featuressniagmn particularly prone to
“spoiling” because screening of unsightly developtrie more often than not, simply not
possible Marine cliffsin particular are natural features of significaasthetic value, contributing
to local quality of life through the provision afemnic vistas, and added commercial premium, as
tourist attractions. This may be evidenced by tlnerous “look out” points situated on cliff-
edges, including Pedro St James, Grand CaymarReted's Cave, the Brac Parrot Reserve
lookout, and the Lighthouse cliff top walk, Cayntrac.Ironshore,while so common locally

that it is often taken for granted, is a typifyifegature of the Cayman Islands, and one which
distinguishes us from many other places. Erositeslires such as Hell, the Blow Holes, and
Smith’s Barcadere (Smith’s Cove), Grand Caymanpégeological and aesthetic interest, and
established tourist attractions which showcaseusitptural aspects in an authentic setting.
Caymanite miningcaymanite is a multicoloured, laminated dolondigposit, forming in fractures
of Cayman Formation limestone. Accessible lensempifanite are occasionally found in the
outcropping in the Bluffs of Cayman Brac and Gr&ayman, and are valuable resources for local
crafters and sculptors. This leads to potentiaflmtrsituations between caymanite miners and
artisans, private landowners, and souvenir seekers.

Planning: set-back for new developments miaritime cliffs and ironshoris set at a standard of
50ft from the mean high-water line, regardlessaifinal exposure. This has resulted in significant
development along the stated line of minimum distaThe natural vegetation line in this
environment represents a practical indication efdkposure; however, this is not taken into
consideration in the current planning process. Assalt, many new developments disrupt the
natural aesthetic of the coast, extending abovebagdnd the natural vegetation line. During
storm events, these developments are prone to daneaying unsightly ruins which may remain
uncleared indefinitely. When restoration work iglartaken, more often than not, old
inappropriate structures are replaced with idetyicituated structures, perpetuating the problem.
Residential developmertevelopment along the edge of the Bluff in CayrBaac commenced
recently, and has resulted in the disruption ofrtairal tree-line. Inconsiderate development
damages natural features, compromises “unspoits/isvhich attract tourists, and impacts
aesthetics resulting in depreciation in the qualftiife and property values for residents.
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e Seawall constructionin 2007, construction of a 1,800ft seawall wagps®ed to extend along the
length of Little Pedro Point, in a suggested attetoprotect the Savannah Gully area, Grand
Cayman.

» Climbing: on the Bluff of Cayman Braenaritime cliffclimbing has the potential to cause
disturbance and desertion to nesting Brown bodbiga leucogasterespecially where this
activity is unregulated, or utilizes routes in @gmoximity to nesting birds.

* Quarrying:illegal quarrying has been underway in the Mahgdastates area for some years. In
2008, the Central Planning Authority rejected apliaption to extend works to a section of Beach
Bay Bluff. An appeal of this decision is currentignding. Caymanite quarrying also represents a
potential conflict issue between collectors andilawners.

» Accessmadification ofironshoreto provide access for boats and swimming.

» Several natural features wiaritime cliffs and ironshorare established and popular tourist sites,
including Smith’s Barcadere (Smith’'s Cove), Helkdro bluff and the Blowholes on Grand
Cayman; and Peter's Cave, Bat Cave, and Great Cayenan Brac. With the exception of the
extensively modified Dr Roy’s Ironshore, the onhpiected look-out is that at the south end of the
Bight Road, in the Brac Parrot Reserve, Cayman.Brac

* A public right of way exists in the vicinity of tHghthouse at the eastern extreme of the Buff,
Cayman Brac. Though currently unprotected Crownd léinis site carries some interpretative
signage illustrating the Brown booByla leucogastecolony on site. Unfortunately, this site is
unprotected and subject to current developmentasteAdditionally, the traditional pathway has
been subject to inappropriate topping and widerimgacting its traditional form and aesthetic
appeal.

» Chitons, periwinkles littorinidae and bleeding tebaive outright protection under the Marine
Conservation Law. Under the Marine Conservation Daikelks are subject to a catch limit, and
closed season.

OBJECTIVES TARGET

1. Update and refine existing mapsrméritime cliffs and ironshore 2008
2. Maintainmaritime cliffs and ironshora a natural state. 2010
3. Maintain and manage the variety of habitats, conitimsnand species afiaritime 2010
cliffs and ironshorgand seek improvement of areas which have beemded.

4. Protect 10% of currently remainimgaritime cliffs and ironshorbabitat in the 2015
Cayman Islands.

Maritime cliffs and ironshore PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.

PL2. Promote change to the Land Surveyors Law and DoE DoP LS | 2003 2,3
Planning legislation, to incorporate the naturajetation CIG

line into coastal set-back.

PL 3. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,34
Cayman, and develop and implement guidelines for | CPA DoE

coastal management to discourage damage or distglha

to maritime cliffs and ironshore.

PL4. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2,34
the Sister Islands, incorporating a long-term vidior DCB DoE

82



the environmental, social, and economic developroeng
the Islands.

PL5. Continue and improve implementation of DoE
international conventions, agreements and deobenrsto
which the Cayman Islands is committed.

CIG

ongoing

2,4

Safeguards & M anagement

SM 1. Use theEnvironmental Protection Funid CcC
purchase and protect priority areasrwdritime cliffs and
ironshorein the Cayman Islands, and secure functiongl
buffer zones at the cliff base and lip.

DoE NT
MP CIG

2015

SM 2. Restrict cliff climbing to designated routes, DoE
towards reducing impact on nesting seabirds.

DoP DA
DoT NT
SITA

2011

SM 3. Develop best practice guidelines for maintaining DoP
the value ofScenic Coastline.

DoE

2011

SM 4. Implement associated SAPs. DoE

2015

1234

Advisory

Al. Promote best practice Development Plas) to DoE
ensure the preservation of and natural function of
maritime cliffs and ironshore.

DoP

2,3

A2. Ensure that local planning mechanisms are DoE
encouraged to take into account the wildlife inteend
hedonic value ofnaritime cliffs and ironshore.

DoP

2,3

A3. Targeted awareness of the need for the National | DoE
Conservation Law and the Endangered Species (Badle
Transport) Law.

CIG NT

2006

2,34

Research & Monitoring

RM 1. Map allmaritime cliffs and ironshori the DoE
Cayman lIslands.

2008

RM 2. Identify and prioritise most significant areas of | DoE
maritime cliffs and ironshorgncorporating ecological
and recreational value, and continuity with other
protected areas.

NT MP

2009

1,3

RM 3. Collate existing data and case studies on the | DoE
impact of development amaritime cliffs and ironshore
towards improving management and development of
effective planning regulations.

2015

12,3

RM 4. Incorporate all pre-existing and forthcoming DoE
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

2015

RM 5. Develop and expand research programmes, to| DoE
incorporate and target indicators of climate change

IntC

2010

RM 6. Utilise remote sensing to instigate a five-yearly | DoE
habitat mapping programme.

2015

Communication & Publicity

CP1. Raise public awareness of the ecological value pfDoE
maritime cliffs and ironshore usirigopic birdsand
Brown boobiess a flagshigpecies for preservation.

NT

2010

CP2. Raise public awareness of invasive species, and DoE
promote the Natural Heritage of the Cayman Islands.

DoT CIG
NT MP
HS
QEIIBP

ongoing

CP3. Raise awareness of the need for effective plann|ngoE
regulations for the preservatiof maritime cliffs and
ironshore.

DoP CIG

2009
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CP4. Utilise designation of new National Parks and DoE DoT CIG | 2006 3
protected areas to promote the Cayman Islands NT MP
internationally.

REFERENCES and FURTHER READING for Maritime cliffsand ironshore

Jones, B. (1994). Geology of the Cayman IslandBrimt, M.A. & Davies J.E. (1994). (eds.) The Caynislands Natural History
and Biogeography. Kluwer Academic Publishers. p23F8BN 0-7923-2462-5.

Jones, B. (2000). Geology of the Cayman Islandpuli) University of Alberta, Edmonton, Alberta, Gala.

Jones, B. and Goodbody, Q.H., (1982). The geolbgigaificance of endolithic algae in gla8anadian Journal of Earth Sciences
19:671-678

Jones, B. and Goodbody, Q.H., (1984). Biologictdration of beachrock on Grand Cayman Island, 8riWest IndiesBulletin of
Canadian Petroleum Geolo@2: 201-215.

Matley, C.A. (1924). Geological survey of the Caynislands. Annual General Report, Jamaica, p.41-45.
Moore, C.H. (1973). Intertidal carbonate cementgt®rand Cayman, West Indidaurnal of Sedimentary Petrolog3: 591-602.
Squair, C.A. (1988). Surface karst on Grand Cayfsiamd, BWI. M.Sc. Thesis, Univ. Alberta, Edmonta07 pp.

Vézina, J., Jones, B., and Ford, D., (1999) Seealleighstands over the last 500,000 years: evidénoethe Ironshore Formation on
Grand Cayman, British West Indies. Journal of Seditary Research, v.69, p.317-327.

84



Thesandy beach and cobbtategory effectively encompasses all unconsolitletastal sediments,
between the limits of the high water mark on thesg#e, and the natural continuous vegetation Imthe
landside.

In the Cayman Islandsandy beach and cobbieiginates as an erosional product of calcarecgeseadnd
the coral reefswhich surround much of the islands, carried toshere by coastal currents and storm
eventsSandy beach and cobbdee active environments. Formed at the junctidwéen land and sea,
sandy beach and cobhiesubject to complex, but often predictable, pbgkdynamics.

Due to its unconsolidated and mobile natsexdy beach and cobbikesusceptible to lateral movement
under the influence of local currents and stormsulting in the migration of the beach and assediat
communities along the shoreline. The mobile natdinenconsolidatedandy beach and cobbddso

extends landward from the active shoreline to ipoaate the beach ridge. Though naturally vegetattd
coastal shrublangthe beach ridge remains an active componentedf¢fach, prone to recover its dynamic
nature in the event of erosion or lateral migratbthe foreshore.

The coral sand which forms teandy beachesf the Cayman Islands is typically “fine sand”.el®even
Mile Beach Nourishment Projedmplemented by Department of Environment, 20@&tednined the mean
grain size on Seven Mile beach to be 0.4mm, witB& shell content. This property contributes dyeat
to the aesthetic of the beach. The natural dimessié fine sands limit desirable options for acti

beach restoration, excluding coarser sand sourgesdonsideration. As such, beach sand should be
regarded as a valuable and largely irreplaceatilerrs resource, and should be maintained and nezhag
as such.

Cobble beacheand “boulders” comprise large reef fragments. @me beaches, “cobble” dominates the
entirety of the shoreline. In others, cobble existsonjunction with fine sand and a variety of
intermediates, most often forming an extant “coblilge” at the top of the beach, abutting, and soied
beneath, the permanent vegetation lines.

The Crown owns and is legally responsible for amfdbe seabed and beach, up to and including t#sm
high water mark. As the set-back for developmemisoiastal areas is generally measured in relatidimet
mean high water mark, consideration of the prealigtiof climate change including increase in storm
severity and sea-level rise, should require reclamation of revision of survey baselines.

All unconsolidated coastal sediments, betweenithigs| of the high water mark on the seaside, aed th
natural continuous vegetation line on the landside.

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.
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KEY SPECIESfor SANDY BEACH AND COBBLE

PART 1
Category Detail Scientific Reference NBAP
Birds All birdsare protected under part 1, unless | Aves
specifically listed in part 20f special
significance to this habitat:
Shorebirds and waders
Antillean nighthawk (Rickery-dick) Chordeiles gundlachii
Turtles (marine) Loggerhead turtle Caretta caretta SAP
Turtles (marine) Green turtle Chelonia mydas SAP
Turtles(marine) Leatherback turtle Dermochelys coriacea SAP
Turtles (marine) Hawkshill turtle Eretmochelys imbricata SAP
Plants Chamaesyce bruntii
Plants Tea banker Pectis caymanensis var. robusta SAP
PART 2
Reptiles Lesser Cayman Islands Curly-tailed lizard | Leiocephalus carinatus granti
Reptiles Grand Cayman Curly-tailed lizard Leiocephalus carinatus varius
Invertebrates Whelk Cittarium pica SAP
Plants Inkberry Scaevola plumieri SAP
INVASIVE
Plants Weeping willow Casuarina equisetifolia HAP
Plants Non-native Scaevola (Inkberry SAP) Scaevola sericea SAP
Link to habitat map: Sandy beach and cobble Graagintan
Link to habitat map: Sandy beach and cobble CayBraic
Link to habitat map: Sandy beach and cobble Lifttgyman
Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Sandy Beach and areas (ac) areas (ac)
Cobble GC CB LC GC CB LC GC CB LC GC CB LC
Sandy beach 112.3 5.21 2.55 085 | 0.00 0.00 | 111.45 5.21 2.55 0.7 0.0 0.0
Sandy beach mosaic 1.55 10.83 32.88 0.00 | 0.00 0.00 1.55 | 10.83 | 32.88 0.0 0.0 0.0
Cobble 4.09 11.02 6.05 0.00 | 0.00 0.00 409 | 11.02 6.05 0.0 0.0 0.0
Cobble mosaic 5.95 16.00 13.56 0.00 | 0.00 0.00 595 | 16.00 | 13.56 0.0 0.0 0.0
TOTAL 123.89 43.06 55.04 0.85 | 0.00 | 0.00 | 123.04 | 43.06 | 55.04 0.7 0.0 0.0
Total length (km) Length within protected Length outside % Habitat protected
areas (km protected areas (km)
GC CB LC GC CB LC GC CB LC GC CB LC
Sandy beach 45.92 2.16 1.23 0.05 | 0.00 0.00 | 4587 2.16 1.23 0.1 0.0 0.0
Sandy beach mosaic 0.97 4.31 14.78 0.00 | 0.00 0.00 0.97 431 | 1478 0.0 0.0 0.0
Cobble 2.18 3.44 3.31 0.00 | 0.00 0.00 2.18 344 3.31 0.0 0.0 0.0
Cobble mosaic 3.47 5.74 5.98 0.00 | 0.00 0.00 3.47 5.74 5.98 0.0 0.0 0.0
TOTAL 52.54 25.30 15.66 005 | 0.00 | 000 | 5249 | 25.30 | 15.66 0.1 0.0 0.0

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trustperty, and buffer zones
associated with Animal Sanctuaries and sensitivénmareas. The Animal Sanctuaries establishedruhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, oristtte
Cayman), extending to a total of 341 acres. Asaof2009, National Trust owned / shared ownershopgaties, protected under the
National Trust for the Cayman Islands Law (198¥)erded to a total of ca. 3109 acres.

GRAND CAYMAN:

Seven Mile Beach
East End Beach
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Smith’s Barcadere

Barkers Beach

Spotters Bay site cleared for development, 2008.
Rum Point (artificial)

CAYMAN BRAC: Public Beach
LITTLE CAYMAN: Spott Bay
Point of Sand

Preston Bay Beach
South Hole Sound

Owen Island
Protected areas containing Area (ac) Location Ownership
sandy beach and cobble
Heritage Beach —a small recreational area 0.85 Grand Cayman NT
incorporating some sandy beach
Barkers - subject of current purchase effort by CIG, 94.95 Grand Cayman ClG
towards establishment of a National Park — would to-date

represent the Cayman Islands’ most significant stretch
of protected sandy beach. Currently Barkers remains
unprotected, and so does not contribute towards
protected areas statistics.

No significantsandy beach and cobhkecurrently represented in the protected aredlseo€ayman
Islands.

» Marine turtles:historically, Cayman was considered the largeskeopfor Green turtle€helonia
mydasin the Caribbean. Estimates place the originakeopat over one million individuals.
Sandy beacprovides the sole nesting habitat for the Caym&mtbs remnant population of
marine turtles. During a typical nesting seasamfiMay to October, DoE staff find on average
43 nests in Grand Cayman, 12 nests in Cayman Bratcl1 nests in Little Cayman. Typically, a
female will lay 3 to 6 nests per season. Curreiatiyjual nesting is credited to less then twenty
individuals per species. Nesting turtles are noteiy site-specific. Localized degradation of
critical beaches may disproportionately impact alspopulation.

» Birdlife: sandy beach and cobbdeipports a variety of birdlife, especially herowaders and
other shorebirds, with shallows, strandline flotsamd maritime invertebrates providing important
food sources. The Antillean nighthawk (Rickery-Di€khordeiles gundlachimests in bare areas
of beach ridge.

* Flora: the fast-draining, shifting, salt-exposed environtrig too extreme to support significant
plant diversity; however a few highly tolerant sjgacsurvive, such as Junipg@uariana maritima
LavenderArgusia gnaphalodedBay vinelpomoea pes-capraékberryScaevola plumieri
CocoplumChrysobalanus icac@nd the endemic Tea bankeectis caymanensis robusta

* InvertebratesGhost crab©cypode quadratare common along beaches, where they excavate
burrows in the sand.

* Reptiles:The Grand Cayman Curly-tailed lizard (Lion lizat@icephalus carinatus varius
remains a common sight on sandy beaches, thougbhsbly in severe decline, with many large
colonies lost to beach-front development. SistesiRock Iguana€yclura nubila caymanensis
also nest in this habitat, preferring the beacbeidnd associated shrubland. Historically, the
American crocodilé€Crocodylus acutusvas a beach nester, though Cayman’s populatioiohgs
since been extirpated.

Other:
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Hedonic valuethe natural environment is the mainstay of ther@ay Islands’ tourism product.
Sandy beacheare integral to both the landscape and seascapes tflands, and contribute
disproportionately to the natural aesthetic, beimgfiquality of life for residents through the
provision of scenic vistas, and contributing a ficial premium to commercial undertakings..
Inappropriate coastal development may thus be ¢zgdé¢o have a very significant impact on the
perception of the Cayman Islands as being “spoilt'unspoilt” by residents and holiday makers.
Storms:beach ridge integrity is a significant factor irtural storm defence. Structured in large
part by successive storm events, the natural bedgh provides an effective barrier to storm
surge. Levelling, excavation and devegetation comiges the structural integrity of the beach
ridge, weakening its function as a physical bayaed facilitating the ingress of storm surge. In
many cases, the natural forces of erosion may Isapaine to bear on damaged areas, exploiting
weakness in a positive feedback loop, wideningifiss and channels, deepening holes, uprooting
vegetation and exacerbating lossahdy beach and cobble

Financial premium:commercial undertakings and real estate in thi@ityoof sandy beach and
cobblegenerally enjoy a significant financial premiumgrh access to beach amenities and scenic
vistas.

Recreation and tourism: sandy beach and colbigport a variety of recreational activities;
including walking, jogging, beach sports, sunbajrand relaxation. Seven Mile Beach in Grand
Cayman represents, perhaps, the Cayman Islandgédsargest tourism asset

Filter: the physical matrix odandy beach and cobbéets as a natural filter between the land and
the sea. In several places in the Cayman Islanglslylorganic and sometimes eutroppnds,
pools and mangrove lagoorse separated from adjacent clear-water cokggabnsby the

filtering barrier of the beach ridge.

Over exploitationhistorically, the American crocodilérocodylus acutusand marine turtles,
especially the Green turtiéhelonia mydasvere amongst the first victims of over-exploitatian

the Cayman Islands. Regulatory management is nghemented for a variety of commercial
species of fish and invertebrates; however, theaswability of several fisheries remains a cause
for concern.

Planning:in 2001, the maximum permitted elevation of depelent on Seven Mile Beach was
increased from five floors to seven (or 91ft, whaeér is least), in response to pressure from
developers (Development and Planning (Amendmergjgiits of Buildings) Regulations, 2002).
Seven floors is now increasingly the standard &w developments along Seven Mile Beach. The
increase in the maximum permitted elevation foredgement has also contributed to a financial
incentive to replace smaller, older developmenth Wigger developments. In areasahdy

beach and cobbjeutside of land zoned “Hotel Tourism”, the minimset-back for development
is 75ft from the mean high water mark (Developnam Planning Regulations (2003 Revision)
Section 8 (1)). In land zoned “Hotel Tourism”, timnimum set-back is 130ft, with an additional
15ft for each storey. Set-backs are, however,etlibcretion of the CPA, and may be reduced,
taking into consideration factors such as exposeedf,protection and the set-back of adjacent
buildings. As a general rule development occura@lbe stated line of minimum distance,
regardless of the natural vegetation line. Thenahitegetation line in this environment represents
an indication of exposure - however, this is n&etainto consideration in the current planning
process. As a result, many new developments digheptatural aesthetic of the coast, extending
above and beyond the natural vegetation line. Aatthily, during storms, these developments are
prone to damage, leaving unsightly rubble which meagain uncleared indefinitely. When
restoration work is undertaken, more often than olotinappropriate structures are replaced with
identical structures, perpetuating the problem.

Sea wallsthe high premium of beach-front real estate engmsaevelopers to build up to the
stated minimum set-back. Rather than extendindpaeks, artificial sea walls are often
incorporated into plans, by way of defence. Seanaikvent shoreward dissipation of wave
energy, resulting in a magnification of lateral astlirning force, exacerbating erosion of

88



unconsolidated sediments, promoting structural tmateng and loss of beaches. In the worst
instances, associated degradation of the beacheisteeme as to result in the loss of all
unconsolidatedandy beach and cobbdeaward of the structure, restricting or preventiassage
on foot. Destruction of the beach removes a comrasaurce and basic right of access from all
residents of the islands, and should be dealt effdctively through appropriate legislation.
Residential developmemioorly regulated beachside development, includitificial sea
defences, has severely impacted areasofly beach and cobbleost especially along Seven
Mile Beach. Impacts include loss of the naturaletagon and it associated role as an indicator for
nesting turtles, introduction of invasive specless of shade, increased beach erosion and wind-
blown sand, restriction of public access, and iasedl litter and light pollution.

Financial: coastal land, especially that associated with waedches, constitutes the most
expensive real estate in the Cayman Islands. Atietopestablish protected areas containing
significant tracks of sandy beaches will probaliiyve financially prohibitive. Establishment of
ecologically viable preserves will, as a resukely depend upon a complimentary multiple-use
capacity for the site, such as the proposed Batkational Park. Lower coastal land prices in
Cayman Brac and Little Cayman may mean that limfitexdis might be more effectively spent in
preserving significant tracks eandy beach and cobbbeitwith Grand Cayman.

Social impactwith no formal requirement for Environmental Impassessment (EIA) under
Cayman Islands Law, there remains no formal meshafor the valuing of environmental and
social impacts alongside economic impacts of dgraknt proposals. As a result, common
resources, such as “the view of the ocean” ande&to the whole of Seven Mile Beach” once
assets enjoyed by all residents of the Caymandslaare now readily available to few.

Beach access: sandy bedsta popular recreational destination for visitansl residents.
Inappropriate planning of beachside developmerdsésulting in public access to beaches being
restricted to narrow corridors between exclusiveettjoments. Residential properties adopt
increasingly aggressive policies of annexing bgaolperty, though the extension of fencing and
signage onto the beach, lowering aesthetic vaha cantributing to the perception of the Cayman
Islands as being a “spoilt” destination.

Dynamic nature: sandy beach and cobisl@ighly susceptible to modification of prevagin
physical conditions. Inappropriate constructionifiaial sea-defences and coastal structures
contribute to shifts in coastal hydrodynamics; emeging the migration and redistribution of
sandy beach and cobbM/hile modifying physical factors remain operatiad, hocrestoration
attempts generally meet with little or no succéglitionally, once initiated, degradation of
sandy beach and cobbtan become self-perpetuating. While the impactoaie activities, such
as sand mining, are immediately obvious, the impaatany modifications take time to manifest.
Excavation of sand associated with beach ridgeldpreent (e.g. foundations, swimming pools
etc.), and back filling with rock and matrl, disrupe dynamics and natural drainage of the
unconsolidated surrounds. In many cases, pertorisatf this nature will not become apparent
until a severe weather event channels erosionet$oat the interface of the unconsolidated
sediment and permanent structure, resulting inrébrerosion and undermining.

Holistic aspectsas with most habitats, degradatiorsahdy beach and cobbheay result in
immediate and proximal effects. However, due toftineeaching effects of altered physical
dynamics on unconsolidated sedimedegradative effects may be most severe distalet@tint

of impact. As a result, inappropriate developmeititaften have the most severe impact on
neighbouring properties. Many seawalls, for examgheourage the formation of terminal
vortices at their ends, promoting erosion of seditmbeyond their immediate extent. For this
reason, preservation of isolated areasanfdy beach and cobhiginappropriate as a sole
mechanism for protection of this habitat. The estem of protective regulations to entire beach
communities is the only mechanism to ensure tregipropriate activity by an individual does not
result in damage and loss of this common resource.

Storms:severe weather events may significantly redistesandy beach and cobbleading to
contentious issues of ownership, and opportuniisgét of beach sand for fill and construction.
Current planning policy states that, where posshled should be returned to beaches.

Invasive speciesScaevoléscaevola serices chronically invasive in the Cayman Islands, and
appears capable of out-competing most flora nayuaakociated witlsandy beach and cobble.
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Littering: local and seaborne litter impact the aesthetiosevafsandy beach and cobblie the
advent of storms, a heavy loading of seaweed caitesly impact the aesthetic of the beach.
Litter presents a hazard to wildlife, particulatlyough entanglement and ingestion. Clearing by
non-mechanical means is encouraged.

Horse riding: horse riding is illegal on Seven Mile Beach, betrpitted elsewhere in the islands.
Horse riding high on the beach has the potentiaktgatively impact turtle nesting populations,
through the crushing of nests. Where usage is haagypoorly managed, horse droppings
compromise the aesthetic of the beach, and cotgrimacteria and nutrients to associated waters.
Trampling of vegetation may occur, includisgagrasswhere horse riding excursions cross
shallowlagoons.

Automated beach cleaningutomated beach cleaning machinery, sometimegedfay as
“skimmers”, can reduce beach stability throughréraoval of shell fragments. This results in a
fine, powdery top-sand, which is highly suscepttioléoss through wind-blowing.

Sand miningPlanning legislation enacted to protect the rigtitocal residents to take sand from
the beach for maintenance of traditional sand gerdh@s recently come under recurrent abuse
from building contractors, who illegally remove baasand for construction projects. Sand mining
results in the loss of sand from both the beacti besach ridge. Sand mining impacts the beach
aesthetic and the integrity of the beach ridge gamihing natural vegetation and increasing
susceptibility to storm damage. The resulting hebescerbate erosion, and present an obstacle to
hatchling turtles.

Motor vehiclesmotor vehicles and tracks impact the aesthetfamépoilt” beaches. Heavy
vehicles present a crushing danger to marine toetts. Deep tracks are an obstacle for turtle
hatchlings returning to the sea. Operation of plaathinery for beach cleaning is generally
discouraged.

Oil spill: oil has the potential to significantly reduce teereational value of sandy beaches.

Commercial and residential developments are engedrto adopt a range of “turtle friendly”
measures during the nesting season. These incigtilation of “turtle friendly” lighting.
Compliance with these recommendations is voluntary.

Monitoring of turtle breeding is part of an extaesMarine Turtle Research Programme
undertaken by the Department of Environment.

Hunting of wild turtles is illegal in the Caymaridads. However, some ten licenses for the
capture of up to four turtles (of up to 24 inchasved shell length) are issued annually during
open season, (December through March), under s of facilitating traditional fishermen.
Though Cayman waters are actively patrolled by Maonservation Officers, poaching remains
a common occurrence, and the current populatiomiresya small fraction of the historical
number.

TheNative Tree Nursergims to provide a source of hardy, salt-toleraspecies, grown from
locally collected seed, for the purpose of privaltnting, commercial landscaping and habitat
restoration.

Beach monitoring along Seven Mile Beach is curseatidertaken by the Department of Lands
and Survey, with the support of the Departmentmfibnment: the one-foot contour is walked
and GPSed on a monthly basis, and beach profilétared at 26 fixed sites after storm events.
Maintenance of Public Beaches falls under the refrtihe Parks, Recreation and Cemeteries Unit.
A Beach Review and Assessment Committee Reporpveatiiced by a committee chaired by the
Department of Environment in 2003, outlining mamagat recommendations for Cayman
Islands’ beaches.

A civic committee was formed to maintain public ess to beaches in 2003. This was successful
in re-establishing some traditional public accesgas to beaches, by obtaining affidavits. The
Prescription Law requires public rights of way baintained if the public have had right of access
over a property for 20 years.
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Objectives and targets of this Habitat Action Pda@ based in-part on formulationsTdfe Beach Review &
Assessment Committee Interim Repididy 2003.

OBJECTIVES TARGET

1. Update and refine existing mapssafndy beach and cobbland delineate 2008
component vegetation formations.

2. Maintainsandy beach and cobhble a natural state, by allowing the natural 2010
processes which lead to their formation to continue

3. Maintain and manage the variety of habitats, conitimsnand species siindy 2010
beach and cobbleand seek improvement of areas which have beemded.

4. Protect 10% of currently remainisgindy beach and cobbfabitat in the Cayman 2015
Islands, and extend protective regulations to edldhes in the Cayman Islands.

5. Improve status afandy beach and cobbdeitwith protected areas. 2015

Sandy beach and cobble PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.

PL2. Review the powers and duties of authorities for | DoE DoP LS | 2010 2,3,5
safeguarding this habitat. CIG

PL 3. Promote change to the Planning Regulations, to] DoE DoP LS | 2003 12,5
incorporate appropriate factors, such as coastline CIG

exposure, water depth, reef presence, and shoreline NCCA

substrate etc., into coastal set-backs, through
implementation of a Coastal Setback Category Map,
created utilizing the current and historical naltura
vegetation line as an indicator of exposure.

PL4. Commence active enforcement of provisions of {hBoE CIG 2008 2,35
National Conservation Lavsection 29against DoA

deliberate importation or release of invasive sp&ci HMC

PL5. Commence active enforcement of provisions of | DoE CIG 2009 2,35
Endangered Species Trade and Transport,baith the | DoA

addition of alien invasive plants and animal&#ot 3. HMC

PL6. In tandem with theirban and man-modified areaq DoE DoP | CIG 2012 25

HAP, develop protective regulations and covenants | MP
within beachfront communities, to promote prestoa
of the natural ecosystem services enjoyed by siltlemts
of the Cayman Islands, incorporating sensitive
development, landscaping and light abatement.

PL7. Establish policies to maintain legal access to an{l DoP CIG 2012 3,5
use of common resources by the general public, and | CPA MCB
prevent exclusive exploitation by private entemyisith | DoE
special attention to maintaining access to beadhes,
format and display of private notices and signage,
placement of private amenities such as sun-loungers
tables and chairs, umbrellas, and temporary / semi-
permanent structures on beaches, including tents,
marquees and fencing.

PL 8. Develop and enforce regulations for pet owners fdEH DoE 2012 3,5
prevent fouling of beaches. DoA
PL9. Implement recommendations of the Horse Riding DoA oED 2012 3,5
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Committee, and develop and enforce regulations for
operators of horse riding facilities, to ensuretbes
practice. Link these regulations to the facility’s
Operating License.
PL10. Promote amendment of the Planning Law, to | DoP DoE CIG| 2010 2,3
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 11. Enforce provisions under the National DoE DoP| CIG 2008 3,5
Conservation Law to support Planning Legislatiod an
reduce incidents of illegal sand mining.
PL12. Amendment of Section 31 of the Development| DoP DoE CIG| 2008 3,5
and Planning Law (1999 Revisions) to prevent the
practice of traditional sand removal from all bezxh
PL 13. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3,4,5
Cayman, and develop and implement guidelines for | CPA DoE
coastal management to discourage damage or distteba
to sandy beach and cobble.
PL 14. Promote establishment ofC®evelopment Plafor | DoP CIG MP | ongoing 2,345
the Sister Islands, incorporating a long-term visfior DCB DoE
the environmental, social, and economic developroeng
the Islands.
PL 15. Continue and improve implementation of DoE CIG ongoing 2,4
international conventions, agreements and deobersto
which the Cayman Islands is committed.
PL 16. Implement a policy of Opportunistic Beach DoP CIG DoE | ongoing 3,5
Nourishment (return of stock-piled beach sand from | CPA
previously approved development and any sand rechngvieCB
from the beach ridge during the construction of new
foundations, sea walls and pools, and storm events)
PL17. Amend Planning Regulations to include a DoP DoE 2012 3
requirement that Heavy Vehicle Access is maintatoed CPA
the Seven Mile Beach, between future buildings DCB
considered for Planning approval, to facilitatevhea
equipment access to the beach in the event of armaj
beach restoration effort.
PL 18. Establish a permanent Beach Management FupdE DoE | CIG MP | 2003 3
with an initial deposit by Government, and in sufsnt
years from private and Government funding mechasigm
to be determined at a later stage.
PL 19. Amend Development and Planning Regulation$ DoP DoE CIG | 2012 3,5
and/or CPA policies such that all repair of coastal CPA
structures damaged by storms and hurricanes shall | DCB
require new planning permission in accordance with
current policies and recommendations.
PL 20. Develop and implement guidelines on access gnboE CIG 2012 3,5
use of motor vehicles on beaches. RCIP
PL21. Promote a mandatory policy of “turtle friendly” | DoE CIG DoP | 2012 3,5
lighting and design for all new beachfront develepits. CPA
DCB
PL22. Promote a mandatory policy of native vegetatignDoE CIG DoP | 2012 2,3,5
maintenance and/or landscaping for all new beanhfro CPA
developments. DCB
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funin CC | DOENT | 2015 | 4
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purchase and protect priority areasahdy beach and
cobblein the Cayman Islands.

MP CIG

SM 2. Extension of protective community regulations t
all sandy beach and cobbtievelopments in the Cayma|
Islands.

bDoP
hCPA
DCB

DoE MP

2012

3,5

SM 3. Providesandy beach and coblépecies for
landscaping and restoration from tHative Tree
Nursery.

QEIIBP

DoE

2008

3,5

SM 4. Implement management Gfasuarina equisetifolig
andScaevola sericem key areas, especially protected
areas.

DoE

PRCU

2010

3,5

SM5. Establish a ‘Strategic Beach Management Plan’

DoE

CIG

2010

2,3,4,5

SM 6. Remove specifically identified and inappropriatg
sited rock and rubble obstructions, and damagiag se
defences along Seven Mile Beach

DoE DoP

CIG MP
CPA

ongoing

SM7. Generate a Coastal Setback Category Map,
detailing site-specific setback distances, foca#stlines

on Grand Cayman (beginning with Seven Mile Beach)

and the Sister Islands.

DoE LS
DoP

CIG CPA
DCB
NCCA

2010

SM 8. Conduct an immediate trial for Government
initiated Spot Nourishment of heavily eroded sewiof
Seven Mile Beach, utilizing sand sources stockpaled
the island from previous construction projects

DoE

CIG

2009

3,5

SM9. Develop and implement guidelines for the siting
and construction of seawalls and other coastaindefe

DoE DoP

CIG CPA
DCB
IntC

2012

3,5

SM 10. Develop a Management Plan for Barkers Natig
Park, which incorporates and promotes compatiblkim
use recreational activities for associabe@ches.

nAbE
U

2012

SM11. Implement associated SAPs.

DoE

2015

2,3

Advisory

Al. Promote best practice Development Plango
ensure the preservation and natural functiosaoidy
beach and cobble.

DoE

DoP
CPA
DCB

ongoing

2,345

A2. Ensure that local planning mechanisms are
encouraged to take into account the wildlife inseend
hedonic value ofandy beach and cobble.

DoE

DoP
CPA
DCB

ongoing

2,345

A3. Targeted awareness of the need for the National

Conservation Law and the Endangered Species (Badle

Transport) Law.

DoE

CIG NT

2006

2,345

Research & Monitoring

RM 1. Map allsandy beach and cobbiethe Cayman
Islands.

DoE

2008

RM 2. Identify and prioritise the most significant areds|
sandy beach and cobhiecorporating ecological and
recreational value, and continuity with other potéel
areas.

DoE

NT MP

2009

RM 3. Collate existing data and case studies on the
impact of development agandy beach and cobble
towards improving management and development of
effective planning and community regulations for
preservation.

DoE

2010

3,5

RM 4. Monitor the effectiveness of beach restoration
projects.

DoE LS

ongoing

3,5

RM 5. Incorporate all pre-existing and forthcoming

DoE

2015
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research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

RM 6. Develop and expand research programmes, to| DoE IntC 2010 2,5
incorporate and target indicators of climate change
RM 7. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.
RM 8. Establish the Historic Vegetation Line using LS DoE ongoing 1
suitable archived aerial photography as the bendhma
for determining set-backs on all beaches.
RM 9. Conduct an ‘Engineering Feasibility Study’ in | DoE IntC ongoing 3,5
preparation for a beach nourishment program dutieg
next major erosion event and as a central compafent
the Strategic Beach Management Plan.
RM 10. Continue current Beach Monitoring ProgrammePoE LS ongoing | 2,3,5
and utilise data to inform development of the Sigat
Beach Management Plan.
RM 11. Establish baseline monitoring programme for §IDoE LS 2012 2,35
beaches.
Communication & Publicity

CP1. Raise public awareness of the ecological value ¢pfDoE ongoing | 3
sandy beach and cobhlsingmarine turtlesas a
flagship for preservation.
CP2. Raise public awareness of invasive species, and DoE DoT CIG | ongoing 3
promote the Natural Heritage of the Cayman Islands. NT MP

HS

QEIIBP
CP3. Encourage developers and residents to retain andoE DoP | QEIIBP | 2008 3
use native beach vegetation to assist natural beach NT
stabilisation.
CP4. Construct and man an interpretation centre at theDoE CIG 2015 3
Barkers National Park, to raise awareness of theevaf
sandy beach and cobhle visitors and residents.
CP5. Raise awareness of the need for effective plann|ngoE DoP ongoing 3
regulations for the preservatiofsandy beach and CPA
cobble. DCB

CIG

NCCA
CP6. Ensure that the public are fully informed of all DoE IntC 2012 3
issues pertaining to the conservation management of
sandy beach and cobbilecluding case study
information highlighting the cost and successfuines
beach restoration projects.
CP7. Continue to work with commercial and residenti§lDoE DoP ongoing 3
developments to encourage adoption of “turtle filgh CPA
measures, such as light abatement, during thengesti DCB MP
season.
CP8. Initiate public awareness campaign on the issuel ddoE DoP MP | 2010 3
sand stealing, and implemenhame-and-shamigst of
contractors who transgress the law.
CP9. Utilise designation of new National Parks and DoE DoT CIG | 2006 3
protected areas to promote the Cayman Islands NT MP

internationally.
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Seven Mile Beach Nourishment Project, George T@agman Islands, Bahamian Sand Source Ana{26i84). Report. Department
of Environment. Cayman Islands Government.
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“Mangrove” is a generic term, used most often tectdibée the “mangle” habitat and associated plant
assemblages which grow in saline coastal habitatsd tropics and subtropics. “Mangrove” is alsedit
categorize the dominant species of trees associdtedhis habitat.

In the Cayman Islands, “mangrove trees” comprise §pecies: Black mangro¥e/icennia germinans
White mangrové.aguncularia racemosaRed mangrov&hizophora mangleand Buttonwood
Conocarpus erectus\ tolerance for wet and salty conditions is aftyipg feature of all four; however,
their specific tolerances are markedly differereadRnangrove is the pioneering species, and typicall
constitutes the entirety of the seaward fringe ahgrove forest. Buttonwood, by comparison, occugties
opposite extreme of this range, preferring thestlidad least saline environments of the four maregro
species.

While all species of mangrove are highly tolerdntomt submersion in water, this tolerance remaiitkin
critical boundaries. Normally, oxygen concentrasiaiecline in the pneumatophores (aerial rootshduri
high tide, and recover quickly during low tide, wihe roots are once more exposed to the air. lsiorer
of the pneumatophores for more than a few daysgkiery results in a sharp decline in oxygen stored
within the roots, effectively “drowning” the treeemd resulting in the mass mortality of submergedst.
Hence, mangroves are highly intolerant of elevédgdls of standing water, and susceptible to
interruptions to natural drainage. Large scaleadie-of mangrove result in canopy loss and decapef
underground root system, resulting in the expoaackoxidation of the peat layer below. This results
subsidence of the peat layer, often resulting énfthmation of permanent pools.

Habitat and plant assemblages associated with BlealgroveAvicennia germinand/Vhite mangrove
Laguncularia racemoseRed mangrov&hizophora mangleand Buttonwoodonocarpus erectus
Incorporates, the following vegetation formatioasper Burton (2008b):

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor MANGROVES

PART 1
Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special
significance to this habitat:
Grand Cayman parrot Amazona leucocephala caymanensis| SAP
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Greater Antillean grackle Quiscalus niger caymanensis / bangs
West Indian Whistling-duck Dendrocygna arborea SAP
White-crowned pigeon Patagioenas leucocephala
Corals All soft corals (including Gorgonians & Anthozoa all species
Telestaceans)
Reptiles American crocodile Crocodylus acutus
Invertebrates Echinoderms Echinodermata all specie
Invertebrates Sponges Porifera all species
PART 2
Reptiles Hickatee (Taco River Slider) Trachemys decussata angusta
Fish All bony fish - &cept those specifically listed| Teleostei species
in Part 1 or elsewhere in Part 2
Fish Mosquito fish Gambusia xanthosoma SAP
Fish Mosquito fish Limia caymanensis SAP
Invertebrates White Land crab Cardisoma guanhumi SAP
Invertebrates Lobsters Palinura species
Invertebrates Spiny lobster Panulirus argus SAP
Invertebrates Queen conch Strombus gigas SAP
Plants Black mangrove Avicennia germinans (= nitida)
Plants Buttonwood Conocarpus erectus
Plants White mangrove Laguncularia racemosa
Plants Red mangrove Rhizophora mangle
Plants Green algae Chlorophyta species
Plants Brown algae Phaeophyta species
Plants Red algae Rhodophyta species

Link to habitat map: Mangrove Grand Cayman
Link to habitat map: Mangrove Cayman Brac
Link to habitat map: Mangrove Little Cayman

Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Mangrove areas / buffers (ac) areas / buffers (ac)

GC CB LC GC CB LC GC CB LC GC CB LC

Seasonally flooded
mangrove shrubland /

woodland 697.3 124 | 691.9 576 0.1 26.0 639.7 12.3 | 665.9 826 | 048 | 376
Seasonally flooded
mangrove forest /
woodland 13609.7 | 235 | 465.0 | 1398.6 0.1 9.6 | 12211.1 235 | 4554 | 1028 | 0.26 | 2.06

Tidally flooded
mangrove shrubland /

woodland 462.5 0.0 0.0 | 394.0 X X 68.5 X x | 85.20 X X

Tidally flooded

mangrove forest /

woodland 1339.9 0.0 19.0 | 1037.9 X 0.0 302.0 X 19.0 | 7746 X 0.00
TOTAL 16109.5 35.9 | 11759 | 2888.2 0.1 35.6 | 13221.3 35.8 | 11403 | 17.93 0.33 3.03

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trustperty, and buffer zones
associated with Animal Sanctuaries and sensitivénmareas. The Animal Sanctuaries establishedruhdeAnimals Law (1976),
incorporate four significant inlangbols, ponds and mangrove lagop(te/o in Grand Cayman, one in Cayman Brac, orlstife
Cayman), extending to a total of 341 acres. Asaof2009, National Trust owned / shared ownershopgaties, protected under the
National Trust for the Cayman Islands Law (198X)erded to a total of ca. 3109 acres.

GRAND CAYMAN: Central Mangrove Wetland (ca. 8,50€r@s)
North Sound Mangrove Buffer
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Barkers Mangrove
CAYMAN BRAC: Westerly ponds?
LITTLE CAYMAN: Crown Wetlands (especially Tarpon ke and surrounds)

Booby Pond (northern mangrove fringe)
South Hole Sound

Protected areas containing Area (ac) Location Ownership
mangrove

Central Mangrove Wetland 592.27 Grand Cayman NT
Barkers - subject of current purchase effort by CIG, 94.95 Grand Cayman ClG

towards establishment of a National Park — is mostly to-date
mangrove modified by MRCU canals. Currently
Barkers remains unprotected, and so does not
contribute towards protected areas statistics.

North Sound Mangrove Buffer — where the 1527.04 Grand Cayman Private owners
Environmental Zone overlaps the Central Mangrove
Wetland (approximately to the extent of tidal

inundation)

Booby Pond Nature Reserve Animal Sanctuary and 4572 Little Cayman NT
Ramsar Site — incorporates a fringing mangrove buffer

Colliers Pond Animal Sanctuary- incorporates a 28.05 Grand Cayman ClG
fringing mangrove buffer

Meagre Bay Pond Animal Sanctuary- incorporates a 96.37 Grand Cayman CIG

fringing mangrove buffer

Mangroveconstitutes one of the Cayman Islands’ most uradeed and severely impacted habitats.

» Biodiversity: mangroveontributes significantly to the biodiversity afth terrestrial and marine
ecosystems.

e Marine nursery:coastaimangrovecontributes to biodiversity through provision ofecure
nursery area. Protected from large predators wittermatrix of the mangrove root system, the
larvae and juvenile forms of many reef and opernspegies grow imangrove before moving
seaward as they mature. Spiny lob&eanulirus argusspends up to two years maturing in
mangrove roots. Many fish typically associated withal reefsare obligatenangrovedwellers in
their juvenile stages.

» Birdlife: Mangroveis most significant from a terrestrial perspectiwéh respect to its
complement of birdlife. Mangrove is an importanbsbfor several species of local significance,
including West Indian Whistling-dudRendrocygna arboreand Greater Antillean grackle
Quiscalus nigerBlack mangrovévicennia germinanprovides nesting habitat for a significant
proportion of the islands’ Grand Cayman pa#atazona leucocephala caymanerssis the
White-crowned pigeoPRatagioenas leucocephal®langrove is also of particular value to resident
and migratory waders, such as the Snowy dfgeetta thula

* Flora: while the floral diversity of mangrove is predomiely restricted to the four “mangrove”
species, dry keys within the mangrove complex doute to the floral diversity of the system,
with species such as MahogaByietenia mahagonRed birchBursera simaruband Manchineel
Hippomane mancinellalrhe endemic and critically endangered h&ghalinis kingsiialso occurs
locally with in mangrove shrubland in the CMW.

» Crabs:mangroveprovides habitat to a variety of crabs, includifygytium limosunandAratus
pisonii, the grapsid craBesarma angustipethe fiddler craliJca speciosaand land crabs
including Gecarcinus lateralind the White Land craBardisoma guanhumHabitat loss and
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busy coastaloadsinflict a heavy toll on land crabs, which of nesiggundertake periodic mass-
migration to the sea to lay their eggs.

Other factors:

»  Water clarity the submerged matrix of coastaangroveroots slows water currents, encouraging
deposition of sediment, and aggregated by therremtork. As suchmangroveconstitutes an
environment of accretion and land building, repnéisg a sink for marine sediment, and a trap for
sediment carried in terrestrial run-off. Improvermehwater clarity benefits other coastal habitats,
includingseagrassandcoral reef.

* Nutrient regulation mangroveseduce the influx of nutrient-rich terrestrial roff into the marine
environment. Mangroves slow and regulate the reledsutrients into the marine environment,
and contribute to the input of carbon and otheriants, forming a basis of the nearshore
foodweb. This slow introduction of nutrients alsaimains the natural nutrient-poor status of
local waters, deterring the algal proliferation eoamnly associated with nutrification, which can
impact marine habitats, most especialbyal reefs and to a lesser extesgagrasses

»  Carbon sink Mangroveis a highly productive system. Estimates of thabgl storage of carbon
by mangroves varies widely, however, a syntheste@fivailable data on carbon fluxes in
mangrove ecosystems results in a “conservativéthast of about 218 + 72 Tg C a-1 (Bouillon
et al.2008), making mangrove ecosystems a significatocasink.

» Coastal protectionThe deep rooting systemsmaingrovempede storm surge, reducing coastal
erosion, and damage to coastal property duringreaveather.

» Rainfall production Saturated air derived from the moist understang transpiration from the
leaf surface, rises above the Central Mangrove &dthnd develops into localized cloud. The
clouds are carried westward by the prevailing wiahtributing to the rainfall of central and
western Grand Cayman. Rainfall in these areasnie g% higher than in districts on the
windward side of the Central Mangrove Wetland.

»  Provision of freshwaterThe hydrological influences and ironpan formatimsociated with large
mangroveareascontribute to elevation of the freshwater tabléaimd peripheral to the wetland,
resulting in the formation of some of the islamdsst fertilefarm and grasslandCanalisation and
development disrupt this function, causing salitiisaof freshwater lenses, and depleting
terrestrial freshwater availability.

» Aesthetictraditionally,mangrovenas been regarded as worthless land, and a bregdingd for
mosquitoes. In 1965 thdosquitoResearch and Control UniMRCU, was established, and
rapidly implemented a systematic dyking and caaabs programme for themangrovesin
combination with ground-based fogging, and aefpgliaation of larvicide. The effect was to
radically reduce the population of mosquitoes tigtmut the islands, however, local attitudes to
mangrove ofswamp” improved little. With the concurrent economic boassociated with the
advent of the banking and tourism industmgngrovewas quickly targeted for profitable
residential and canal development.

» Buffer zone erosiorthough subject to a policy of protection, mangrbuéfer zones are regularly
eroded by development and canalisation for access.

* Roads constructiorinterruption of natural drainage systems by poddgignedoadsprojects
has resulted in the drowning and death of signifiteacts ofmangrovejncluding Tarpon Lake
on Little Cayman, following hurricane Gilbert, aBduth Sound and Prospect on Grand Cayman,
following hurricane Ivan. The currently gazettedtral bypass road on Grand Cayman has the
potential to significantly impact the Central Maage Wetland and encourage development into
this area.

» Quarrying: several quarries are currently operative withinGeaitral Mangrove Wetland, Grand
Cayman, with approximately 100 acres currentlyesldor expansion of activities.

e Cut and fill: the development practice of filling low-lying wetid with spoil gained from
excavation of associated canal systems. “Cut dii¢diuses immediate physical damage to
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mangrovethrough land clearance, and is usually accompéabydtie filling and residential
development of land immediately adjacent the cadahalisation also reduces the effectiveness of
mangroveas a storm buffer, and contributes to fragmemadiod weakening of the habitat.
Residential developmenmhangrovewvas once the dominant form of vegetation alongabstern
peninsula of Grand Cayman. Residential developastesulted in the removal of almost all
mangrovefrom the area, and has also directly impactedthghern and western edges of the
Central Mangrove Wetland. The ecological impaatesidential development is often exacerbated
by canalisation.

Planning: under the Land Surveyors Regulations (1996 Ravj8 (3), in areas ahangrove
coastline, the high water mark is defined “the edfjihe mangrove vegetation”, regardless of the
extent of tidal inundation landward of this poiAt such, land-owners legally own land to the
extent of the mangrove fringe. Under the Developnaed Planning Regulations, the minimum
set-back for development in mangrove areas is #56ift the high water mark: the high water
mark being defined as the seaward extent of maegimvis is a nonsensical legislation, as it
means that, effectively, a landowner might incredhsearea of land under their ownership by
planting mangroves at the seaward extent. Oncéls$tad, the landowner might then legally
extend development to the newly established higiemraark. In the Cayman Islands, the
impracticalities of this law regularly result ingpoining disputes associated with the clearance and
development ofmangrove In many cases, back-filling mangrove is not régdras constituting
“development”, resulting in the extensive loss efigtation even within the 75ft set-back.
Natural cyclesthe seaward extent of mangroves is subject taralgperturbation, most especially
associated with severe storm events. Large areasuwofrove were impacted by the high winds
associated with Hurricane lvan; however, in arehsre natural drainage has been preserved
recovery is well underway.

Sea defencefappropriate construction of sea defences atatgrally dynamic areas of the
foreshore result in the focusing and redirectiowatie energy, inhibiting the ability efiangrove

to establish and survive seaward of the defenaksarundermining the effectivenesswdingrove
as a functional buffer to storm surge.

Invasive speciesdNeeping willowCasuarina equisetifoligs capable of infiltrating and
establishing in areas of disturbed seasonally #dedangroveforest, especially on dyke roads
and in areas where fill grades into undisturbedameit

Climate factors associated with climate change, partitpiacrease in severity of storms have
the potential to impaahangrove especially in areas where the natural forestdoufas become
fragmented, or weakened as a result of land clearatevelopment or canalisation.

Marine pollution mangroves are susceptible to oil spill, and regné a difficult environment in
which to mount an effective oil-spill response.

Laying of pipelines and cablethe last major project of this nature was undemaby Caribbean
Utilities Company in 2000. The Department of Enaiment assisted with the restoration of
damaged mangrove.

Public educationin recent years, public awareness regarding thiogical value of mangroves
has grown, especially in the younger generatior,idyart to the education programmes of the
National Trust for the Cayman Islands and the Diepamt of Environment. In 1997, the National
Trust commenced purchase of some land parcelsnatiiei Central Mangrove Wetland. However,
during the course of 1996-9 proposals to desigmattected zones for the Central Mangrove
Wetland in theDevelopment Plamet with vociferous opposition. As a result, thajonity of the
CMW remains without any legal protection to thiyyda

Currently, some isolated parcels in the Central dlave Wetland fall under the ownership and
protection of the National Trust for the Caymamihgls. Others are currently owned by the Crown.
Mangroveproductivity is currently monitored by the Departhef Environment, on a biannual
basis, as part of a CARICOMP initiative.
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* A mangrove buffer zone (to the extent of tidal idation) is established around the Environmental
Zone, in North Sound. In some areas, this extemits ¢xcess of 1000ft. However, this protected
status has yet to be tested against an applicitiatevelopment.

» The Booby Pond Reserve falls under the ownershippastection of the National Trust for the
Cayman Islands, and the Cayman Islands Governm@mgmin Animal Sanctuary and Ramsar site.
The area incorporates a mangrove-fringed lagog@pating internationally significant numbers

of Red-footed boobieSula sula.

» The National Trust for the Cayman Islands proddaessheets oMangrovesand theCentral
Mangrove WetlandThe National Trust and Department of Environmemnt eccasional
educational tours to the Little Sound mangroveggin

* Under the 2004 Ramsar review, the Central MangWedland, the proposed Barkers National
Park, and the Crown Wetlands on Little Caymangadlified as potential Ramsar sites.

* In 2006, as part of the Darwin Initiative and wiitancial support from US Fish and Wildlife

Neotropical Migratory Bird Conservation Act (USFVWBIBCA), the Department of

Environment partnered with the Reefball Foundatind Cayman Islands Sailing Clubdevelop
a nursery to grow Red Mangrove in Reefball planteith the aim of restoring coastalangrove
to areas of coastline denuded of mangrove by tleetsfof Hurricane lvan. The first experimental
plantings took place in 2008. Monitoring is curtgninderway.

OBJECTIVES TARGET

1. Update and refine existing mapsméngrove and delineate component vegetatiop 2008
formations.

2. Maintainmangroven a natural state, by allowing the natural proeesshich lead 2010
to their formation to continue.

3. Maintain and manage the variety of habitats, conitiasnand species ofiangrove 2010
and seek improvement of areas which have been diedyra

4, Protect 90% of currently remainimyangrovehabitat in the Cayman Islands. 2015

Mangrove

PROPOSED ACTION

LEAD

PARTNERS

TARGET

MEETS
OBJECTIVE

Policy & Legislation
PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.
PL2. Promote change to the Land Surveyors Law and DoE DoP LS | 2012 2,3
Planning legislation, to prevent exploitation of th CPA
seaward extent of mangrove land boundaries. DCB
CIG
PL 3. Given the common objective of maintaining DoE CIG NT | 2009 2
biodiversity and water clarity, promote “no additéd AAC
quarrying within the Central Mangrove Wetland”,aas
sister policy to “no more dredging in the North 8du
PL4. Commence prosecution for offences involving | DoE CIG 2009 2,4
damage to existing Animal Sanctuaries and Ramsss, $i
regularise buffer ownership issues, and update and
upgrade penalties for transgression of associated
regulations.
PL5. Continue and improve implementation of DoE CIG ongoing 2,4
international conventions, agreements and deatersto
which the Cayman Islands is committed.
PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,345
Cayman, and develop and implement guidelines for | CPA DoE
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coastal management to discourage damage or digtg
to mangrove.

pa

PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2,345
the Sister Islands, incorporating a long-term vidiar DCB DoE
the environmental, social, and economic developroeng
the Islands.
PL 8. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL9. Incorporate fringing mangrove into the continuunCC DoE NT | 2015 4
of existing marine protected areas and replenishhmen MP CIG
zones.
PL 10. Work with Department of Planningp promote DoE DoP 2012 3
and formalize guidelines for the establishmentrof a CPA
escrow fund to cover the costs of site restordiorall DCB
new quarry applications.
PL 11. Work with Department of Planningp introduce | DoE DoP 2012 3
regulations to prevent speculative clearance af,land CPA
enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funic CcC DoE NT | 2015 2,4
establish a protected area / management agreerntant v MP CIG
landowners of the Central Mangrove Wetland, Grand
Cayman.
SM 2. Once designated, promote the Central MangrojeCC DoE NT | 2015 2,4
Wetland for designation as a Ramsar site. MP CIG
SM 3. Establish the Barkers area as a designated Natfo6& DoE MP | 2015 3,4
Park under the National Conservation Law. CIG
SM 4. Develop a Management Plan for Barkers NatiorjaDoE CCCIG 2015 34
Park, which incorporates and promotes compatiblki-mu
use recreational activities farangrove such a kayaking
SM5. Once designated, promote Barkers National PafkCC DoE MP | 2015 3,4
for designation as a Ramsar site. CIG
SM 6. Use theEnvironmental Protection Funid DoE CIGCC | 2015 34
construct a manned interpretation centre on thesstio
Sea Pond, Barkers, to develop tourism capacity raise
awareness of the value of associated habitatsitors
and residents.
SM7. Transfer Crown Wetlands in Little Caymanto | CC DoE NT | 2012 2,4
protected area status. MP CIG
SM 8. Subject to SM7, designate Little Cayman Crowr] DoE CCCIG | 2012 2
Wetlands a Ramsar site. MP NT
SM9. Incorporate existing Animal Sanctuaries intoa | CC DoE CIG | 2006 2,4
National System of Protected Areas.
SM 10. Establish and maintaiangrove Nurseryo DoE IntC 2010 3
provide stock for habitat restoration and coastal
protection, subject to favourable field trials.
SM11. Implement management Gasuarina DoE 2010 3
equisetifoliain key areas, especially protected areas.
SM 12. Develop and implement guidelines for property DoE DoP MP | 2009 3
owners whose land incorporates significant stafidied CPA
mangrove, towards ensuring sensitive vegetatiotraon| DCB
SM 13. Implement associated SAPs. DoE 2015 1,2,3,4
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Advisory

A1l. Promote best practice Development Plango DoE DoP ongoing 2,34
ensure the preservation of and natural function of CPA
mangrove. DCB
A2. Ensure that local planning mechanisms take into | DoE DoP ongoing 2,34
account the wildlife interest and ecological vatiie CPA
mangrove DCB
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,34
Conservation Law.
A4. Recommend that new roads construction adequaleDoE NRA ongoing 2,3
provision for maintenance of natural drainage. DoP

CPA

DCB

Research & Monitoring
RM 1. Map allmangrovesn the Cayman Islands. DoE 2008 1
RM 2. Identify and prioritise most significant areas of | DoE NT ongoing 1,4
mangroven the Cayman Islands.
RM 3. Assess ecological status of existing Animal DoE NT 2006 2,34
Sanctuaries and compile Management Plans for their|
maintenance, upkeep and improvement.
RM 4. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 5. Develop and expand research programmes, to| DoE IntC 2010 2
incorporate and target indicators of climate change
RM 6. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.
RM 7. Continue CARICOMP monitoring ohangroves. | DoE IntC ongoing | 2,3
Communication & Publicity

CP1. Raise public awareness of the ecological value pfDOE NT ongoing 3
mangrove.
CP2. Raise public awareness of invasive species, and DoE DoT CIG | ongoing 3
promote the Natural Heritage of the Cayman Islands. NT MP

HS

QEIIBP
CP3. Utilise designation of new National Parks and DoE DoT CIG | 2006 3
Ramsar sites to promote the Cayman Islands NT MP
internationally.
CP4. Utilise Ramsar designation and protected wetland3oT CIG DoE | 2015 3
in Little Cayman to promote the island internatibnas
a nature tourism destination.
CP5. Use a compliment of dependent key species as pDoE CIG 2012 3
flagship for mangrove preservation: Cayman Parrot
Amazona leucocephal&vhite Land CralCardisoma
guanhumi,TarponMegalops atlanticuglarval stage),
LobsterPanulirus argusand reef fishes.
CP6. Publish guidelines for property owners whose lah®oE DoP 2009 3
incorporates significant stands of Red mangroweatds
facilitating sensitive control of vegetation.
CP7. Construct and man an interpretation centre at theDoE CIG 2015 3
Barkers National Park, to develop tourism capaeitgd
raise awareness of the valuentdingrovein visitors and
residents.
CP8. Utilise designation of new National Parks and DoE DoT CIG | 2006 3
protected areas to promote the Cayman Islands NT MP
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(FAMILY: Casuarinaceae): Weeping willow (CasuariBaefwood, Whistling pine, Australian pine)
Casuarina equisetifoligs a species of tree native to Australia.

(FAMILY: Goodeniaceae): Beach naupaka (Sea lettBcagvolaScaevola sericeaA genus of more than
80 species, chiefly found in Polynesia and the dalisin region.

Introduced into Florida in the late 1800's, Weepivijow probably established in the Cayman Islands
soon afterwards, possibly introduced intentionfdlyuse as a shade tree. Weeping willow aggressivel
colonises along the margins of high-stress coaséals, roadsides and disturbed patches withinenativ
vegetation. Once adult trees reach maturity, pefieed is set: tiny, winged nutlets which eachaiorgne
seed, inside small, woody cones.

Currently, there are so many Weeping willow treethe Cayman Islands, that it is possible to majr th
distribution from satellite imagery. Based on 2@@fial data, in Grand Cayman alone there were 5,082
stands of Weeping willow, covering approximatelY3res, and representing ten’s of thousands of
individual trees. Numbers of Weeping willow aref&i€nt to constitute their consideration as a
monoculture (single species) habita¢edle-leaved evergreen woodland

Introduced as a salt-tolerant ornamental on mangt\Welian islands, and rapidly becoming naturalized
Beach naupak8caevola sericehas become an invasive weed in many places, imgiutie Cayman
Islands (Proctor 2009). Like Weeping willow, Beawupaka spreads to the detriment and exclusion of
native species, establishing a dense, bushy heeagily engulfing and overgrowing slower-growing
natives.

Rapid growth rate and profuse seed-setting enatiledpecies to establish and dominate in land etehy
development, or disturbed by natural events, ssgdi@ms.

The species / monoculture habitats of Weeping wi{@asuarina, Beefwood, Whistling pine, Australian
pine) Casuarina equisetifoliand Beach naupaka (Sea lettuce, ScaeBuagvola sericedncorporates the
following vegetation formations, geer Burton (2008b):

KEY SPECIESfor INVASIVE COASTAL PLANTS
INVASIVE
Category Detail Scientific Reference NBAP
Plants Weeping willow Casuarina equisetifolia HAP
Plants Beach naupaka Scaevola sericea HAP

Invasive coastal plantsnpact most greatly the natural value of the folloy habitat categories:
11. Coastal shrubland
18. Urban and suburban
19. Roads

Link to habitat map: Invasive coastal pla@sand Cayman
Link to habitat map: Invasive coastal plai@ayman Brac
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Link to habitat map: Invasive coastal plahitle Cayman

Habitat Status 2006 Total area (ac) Area within protected Area outside protected
Invasive coastal plants areas (ac areas (ac)
GC CB LC GC CB LC GC CB LC
Weeping willow
Casuarina equisetifolia
Needle-leaved evergreen
woodland I1.A.3.C.a. 320.11 | 1255 7.7 0.10 0.00 0.00 | 320.01 | 1255 7.7
Beach naupaka
Scaevola sericea 20.68 1.91 0.74 0.00 0.00 0.00 20.68 1.91 0.74
TOTAL 340.79 | 1446 | 844 | 010 | 0.00 | 0.00 | 340.69 | 14.46 8.44

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trushperty, and buffer zones
associated with Animal Sanctuaries and sensitivenmareas. The Animal Sanctuaries establishedriuhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, oristtte
Cayman), extending to a total of 341 acres. Asanf2009, National Trust owned / shared ownershopgaties, protected under the

National Trust for the Cayman Islands Law (198X)erded to a total of ca. 3109 acres.

ALL ISLANDS:

Coastal areas

Cleared land

Invasive ability:Weeping willow is a chronic invasive species ia ayman Islands. Capable of
establishing in both coastal and inland areas, \gepillow spreads to the complete exclusion of
native flora, until monocultureeedle-leaved evergreen woodla@adstablished. Of all Cayman’s
exotic species, the spread of Weeping willow habably had the greatest impact on native
vegetation, most especialtpastal shrublandBeach Naupak&caevola serices more restricted
in its distribution, favouring coastal areas, uhighly invasive in this environment.
Displacement of native flora and faunaatural beach ridge supports divecsastal shrubland
vegetation. Replacement obastal shrublandby invasive coastal plantsonstitutes a proximal
loss in biodiversity of, typically, about 29 natispecies, and their replacement with single exotic
species. The structural uniformity of tiwasive coastal plantsonoculture presents few habitat
niches for exploitation by native birds and wildlifesulting in a landscape significantly
depauperate in both plants and animals.

Compounding factorsspread ofnvasive coastal plantasidiously compounds the impact of the
clearance and developmentamfastal shrublandwWeeping willow is often mistakenly regarded as
a natural feature worthy of preservation. As altesoastal development and spread of Weeping
willow combine to makeoastal shrublan@ne of the most highly threatened environmentkén
Cayman Islands. Beach Naupaka is a staple of ddastiscaping, and is regularly a major
component of formal schemes.

Beach erosionwhile laterally extensive, the root system of Wagmwillow is extremely shallow.
This makes Weeping willow prone to toppling in severeather, uplifting and disturbing
unconsolidatedandy beachkluring the full force of severe weather. Weepinijpw also
contributes indirectly to beach erosion, by virtdalisplacing deep-rooting native species such as
Sea grap€occoloba uviferathe presence of which would otherwise more effebt consolidate
the beach ridge.

Turtle Nestingthe laterally spreading root structure of the Yieg willow extends throughout

the upper surface layers sdindy beacheffectively forming a sub-surface network whish i
impenetrable to the digging of nesting turtles.ad®sult, establishment of Weeping willow along
the natural vegetation line effectively preventslés from nesting in this prime habitat.
Marginalization of accessible nesting areas maperage nesting females to select sub-prime
locations, including areas further down the beatlncreased risk of tidal inundation.

Climate changenative vegetation, which is adapted to curreoal@onditions, may be expected
to come under increasing environmental stress uhédnfluence of shifting climatic factors,
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reducing natural capacity to fight infection andrimasing susceptibility to being out-competed by
invasive coastal plant$redictions of increased severity of storm evastociated with many
climate change models would further exacerbatephead ofnvasive coastal plants

Other factors:

»  Shifting baselineestablished in the Cayman Islands for over a géinataNVeeping willow is now
commonly regarded as‘fcal tree”. Members of the public have previously requeJtext
Preservation Order$o be issued for individual Weeping willow treasd have, on occasion,
formed human barricades in an attempt to prevaemit temoval. TheShifting Baselineindermines
environmental awareness and erodes a concepttafaluteritage, promoting a misplaced
attachment and valuing of the exotic, the immedaaie the commonplace, above the natural, the
traditional and the rare.

» Stormsilarge storm events impact coastal vegetation, g¢ingrand exacerbating breaks in the
natural vegetation line. While storm events fellrm@dVeeping willow than native vegetation, the
toppling of Weeping willow disturbs the beach amtapts adjacent vegetation, creating an
expanse of cleared beach which is quickly colonipgidivasive coastal plant$nland, temporary
clearings resulting from the felling of individuaées may similarly be colonised by Weeping
willow.

* AestheticWeeping willow is commonly regarded as an attractree. The tree produces a deep,
phytotoxic leaf litter, which inhibits the growtH,@nd kills native vegetation, making ground
beneath the canopy effectively barren. This makeasaaround Weeping willow easily accessible
for shade and recreation. The needle-like leagdgianally produce a pleasant “rushing” sound
in the wind. Similarly, the vibrant green foliagedehardy salt-tolerant nature of Beach naupaka,
contribute to its being a staple of coastal landswa These factors combine to makeasive
coastal plantgpopular species.

»  Cultural significanceWeeping willow has long been adopted as a tragitisubstitute for
Christmas treeslhe “pines” are also commonly referenced in plaames for beach locations.

» Financial: Weeping willow eradication efforts in Florida, aeidewhere, have proven to be
extremely expensive.

» Speculative land clearancthe complete clearance of all vegetation from aaalk lot, to
demonstrate its extent and topography, is commactige in the Cayman Islands. This results in
immediate and long-term damage to the ecologidalevaf the land. Regardless of whether a sale
is forthcoming, invasive species colonise the ddarea, compromising both the cleared site and
impacting neighbouring parcels; providing a reserfrom which invasive species spread.
Speculative clearance removes any option for gpeiis/e buyer to maintain native vegetation
outside of the footprint of any new development.

» Roads:roads provide an avenue of disturbed land enalivagsive species such as Weeping
willow and Wild tamarind_eucaena leucocephata establish and infiltrate otherwise pristine
habitat.

» Shifting baselinebecause Weeping willow is commonly mistaken asiveatee”, it is
occasionally deliberately replanted following stogwents. Beach naupaka remains a common
landscaping ornamental.

e TheNative Tree Nursergims to provide a source of hardy, salt-tolerasperies, grown from
locally collected seed, for the purpose of privalenting, commercial landscaping and habitat
restoration.

» The propose@arkers National Parlincorporates a significant tract of coastal shantdl in which
Weeping willow is established. Government ownerstrig management of the area as
CATEGORY II: National Parkwould facilitate active management of the aredn wie objective
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of protecting its ecological integrity, includingdal eradication or control of Weeping Willow.
Additionally, the isolated peninsula natureBzfrkersshould promote the longevity of
management efforts.

Potential for collaboration with USFW8vasive Speciesontrol programmes, towards benefiting
from their experience in the Caribbean with manag@nof this species.

In 2008, concern over the spread of Weeping wildmal Beach naupaka prompted a detailed
analysis and delineation of the species’ spredddérCayman Islands. As a result, the Department
of Environment has complied accurate baseline roatige distribution of Weeping willow, based
on 2004 aerial data, in Grand Cayman alone there %@82 stands of Casuarinas, covering
approximately 317 acres, and representing tentbafsands of individual trees.

108



OBJECTIVES TARGET

1. Precisely map the distribution mfvasive coastal plantis the Cayman Islands 2008
2. Maintain and manage key habitats, communities pediss affected bipvasive 2010
coastal plantsand seek improvement of key areas which have degraded.

3. Halt the spread dhvasive coastal plant® the Cayman Islands. 2010

Invasive coastal plants PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 3
Transport) Law.

PL 3. Add Casuarina equisetifoliandScaevola sericea | DoE CIG 2009 3
to Part 3 of the Endangered Species (Trade and DoA

Transport) Law, and implement an importation ban. | HMC

PL 4. Application and enforcement of the National DoE CIG 2008 2,3

Conservation LawSection 29ywhenCasuarina
equisetifoliaandScaevola serices deliberately planted.
PL5. Continue and improve implementation of DoE CIG ongoing 2,3
international conventions, agreements and deatersto
which the Cayman Islands is committed.

PL 6. Work with Department of Planningp introduce DoE DoP 2012 3
regulations to prevent speculative clearance af,land CPA

enforce regulations prohibiting clearance of lagd b DCB

mechanical means without planning permission.

PL7. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3
Cayman, and develop and implement guidelines for | CPA DoE

coastal management to discourage establishment angl
spread ofnvasive coastal plants.

PL 8. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 2,3
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developra&n

the Islands.

Safeguards & M anagement
SM 1. Providecoastal shrublandpecies, and species | DoE QEIIBP 2008 2,3
from other habitats affected byasive coastal plants,
for landscaping and restoration from thative Tree
Nursery.
SM 2. Initiate eradication oihvasive coastal plantsom | DoE CIG 2010 2,3
CIG protected areas, prioritizirggpastal shrublangto be
accompanied by habitat restoration through plantiing
native trees.

SM 3. Work with landowners to extend control and DoE MP 2010 2,3

restorative management outside of protected areas.

SM 4. Implement associated SAPs. DoE 2015 2
Advisory

Al. Promote best practice Development Plango DoE DoP ongoing 2,3

discourage establishment and spreaithwdsive coastal CPA

plants and ensure the preservation and natural functipn DCB

of coastal shrubland.

109



A2. Ensure that local planning mechanisms take into
account the wildlife interest @bastal shrubland.

DoE

DoP
CPA
DCB

ongoing

2,3

A3. Promote retention / planting of native vegetation
equal to 20% of the total parcel area in planning
applications (exceeding one acre) sited in areas of
coastal shrubland

DoE

DoP

ongoing

2,3

A4. Targeted awareness of the need for the National

Conservation Law and the Endangered Species (Badle

Transport) Law.

DoE

CIGNT

2006

2,3

Research & Monitoring

RM 1. Precisely map distribution @asuarina
equisetifoliaandScaevola sericem the Cayman Island

DoE

2008

1

RM1. REPORT: DoE staff create GIS shapefiles adelyradelineating areas @asuari

na equisetifoliandScaevola serice2008.

RM 2. Investigate and field test control methods for
Casuarina equisetifolimandScaevola sericeto
determine most appropriate management techniques

DoE

IntC

2010

2,3

RM 3. Feasibility study and cost analysis of local coht)
of Casuarina equisetifoliandScaevola sericea.

DoE

IntC

2010

2,3

RM 4. Incorporate all pre-existing and forthcoming
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

DoE

2015

1

RM5. Develop and expand research programmes, to
incorporate and target indicators of climate chamgth
special attention to spread of invasive species.

DoE

IntC

2010

2,3

RM 6. Utilise remote sensing to instigate a five-yearly
mapping programme to detail impact of spread /robnt
of Casuarina equisetifolimandScaevola sericea

DoE

2015

12,3

Communication & Publicity

CP1. Establish international links with conservation
managers and agencies experienced in the control of
invasive coastal plants.

DoE

IntC

2008

CP2. Report on the effectiveness of control attempts,
benefit international management efforts for thietca
of invasive coastal plants.

fdoE

IntC

2015

CP3. Raise public awareness of the impacinefsive
coastal plantsand the value of native landscaping.

DoE

CIG MP
NT

2010

CP4. Utilise local preservation and conservation actio
to promote the Cayman Islands internationally.

h DoOE

DoT CIG
NT MP

2006

CP5. Organise educationalvasive coastal plargulls

DoE

for local schools and community groups.

DE MP

2009
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“Shrubland” is a class of vegetation dominatedlbyaef which ranges in height between 0.5m and 5m.
Shrubs tend to grow as separate individuals or ptuaf individuals. Irshrubland the canopy cover of
shrubs constitutes greater than 25% of the toteb@acover. Larger trees may be presersthirubland,;
however, tree canopy cover should constitute leas 25% of the total cover to distinguish the drem
“woodland”.

Coastal shrublandalong withmangrove comprises the natural coastal vegetation of thgraa Islands.

Coastal shrublandncorporates a diversity of vegetation types arth, each specifically adapted to the
sharp ecological gradients exhibited in the coastalronment. Tolerance to wind-exposure, saltyspra
fluctuating salinity, rapid drainage, and shiftisigostrates are typical adaptationsadistal shrubland
plants and trees. In many cases, the physical éfrenastal shrublands indicative of the severity of the
prevailing environment. The seaward extent of i@l permanent vegetation line indicates the
immediate extent of damaging tidal inundation amdrs surge. Structural stunting, prostrate halaitet
canopy sculpturing are indicative of regular expedo high winds.

At the seaward extent, herbaceous vegetation suthwendeArgusia gnaphalodefhachicallis
americanaandSuriana maritimaboth commonly named “Juniper”), and Bay vipemoea pes-caprae
predominate in a narrow band ahead of the permamgetation line. Invasive species suctteaevola
sericeacomplete with these local species, and the raa lokberryScaevola plumieri

In rocky exposed places, the permanent vegetadtieraldopts a sparse and gentle gradation into dwarf
shrubland: the dwarfed and prostrate forms oftdyitgthe age of individual specimens. In less exte
environments, the herbaceous fringe quickly givayg % species-diverse shrubland including Sea grape
Coccoloba uviferaBroadleaiCordia sebestena caymanenand Silver Thatch pal@occothrinax

proctorii. Exotic species such as the CocoBatos nuciferaand invasive species, such as Weeping willow
Casuarina equisetifoliare almost ubiquitous.

Incorporates, the following vegetation formatioasper Burton (2008b):

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor COASTAL SHRUBLAND

PART 1
Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special
significance to this habitat:
Greater Antillean grackle Quiscalus niger caymanensis / bangs
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Reptiles Grand Cayman Blue iguana Cyclura lewisi SAP
Reptiles Sister Islands Rock iguana Cyclura nubila caymanensis SAP
Invertebrates Cayman Lucas' Blue butterfly Cyclargus ammon erembis
Plants Chamaesyce bruntii
Plants Tea banker Pectis caymanensis var. robusta SAP
Plants Cayman sage Salvia caymanensis SAP
PART 2
Reptiles Lesser Cayman Islands Curly-tailed lizard | Leiocephalus carinatus granti
Reptiles Grand Cayman Curly-tailed lizard Leiocephalus carinatus varius
Reptiles Grand Cayman Ground boa (Lazy snake) | Tropidophis caymanensis caymanensjs
Reptiles Little Cayman Ground boa (Wood shake) | Tropidophis caymanensis parkeri
Reptiles Cayman Brac Ground boa (Lazy snake) Tropidophis caymanensis schwartzi
Reptiles Cayman Brac Ground gecko Sphaerodactylus argivus argivus
Reptiles Little Cayman Ground gecko Sphaerodactylus argivus bartschi
Reptiles Grand Cayman Ground gecko Sphaerodactylus argivus lewisi
Reptiles Cayman Brac Blind snake Typhlops biminiensis epactia
Reptiles Grand Cayman Blind snake Typhlops caymanensis
Reptiles Bush Lizard, Cayman Brac Brown anole Anolis sagrei luteosignifer
Invertebrates Scorpion Heteronebo caymanensis
Invertebrates Soldier crab (Hermit crab) Coenobita clypeatus
Invertebrates Centipede Leptophilus caribeanus
Invertebrates Cerion martinianum
Invertebrates Cerion pannosum
Plants Cocoplum Chrysobalanus icaco SAP
Plants Silver Thatch palm Coccothrinax proctorii SAP
Plants Broadleaf Cordia sebestena caymanensis SAP
Plants Iva imbricata
Plants Washwood Jaquinia keyensis
Plants Inkberry Scaevola plumieri SAP
Plants Micar Sophora tomentosa
Plants Turnera triglandulosa SAP
INVASIVE
Plants Weeping willow Casuarina equisetifolia HAP
Plants Non-native Scaevola (Inkberry SAP) Scaevola sericea SAP
Link to habitat map: Coastal shrubland Grand Cayman
Link to habitat map: Coastal shrubland Cayman Brac
Link to habitat map: Coastal shrubland Little Cayma
Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Coastal shrubland areas (ac areas (ac)
GC CB LC GC CB LC GC CB LC GC CB LC
Sea grape hedge | 266.46 | 448.92 | 401.54 0.03 0.13 0.06 | 266.43 | 448.79 | 401.48 0.01 0.03 0.01
Dwarf vegetation and
vines | 26.57 | 45.03 0.00 0.00 0.10 X | 2657 | 44.93 X 0.00 0.22 X
Coastal sparsely
vegetated rock 0.00 7.15 0.64 X 0.00 0.06 X 7.15 0.58 X 0.00 9.38
TOTAL 293.03 | 501.10 | 402.18 0.03 0.23 0.12 | 293.00 | 500.87 | 402.06 0.01 0.05 0.03

Terrestrial Protected Areas in the Cayman Islaneldimited to Animal Sanctuaries, National Trustperty, and buffer zones
associated with Animal Sanctuaries and sensitivenmareas. The Animal Sanctuaries establishedriuhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, orlsttte
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Cayman), extending to a total of 341 acres. Asanf2009, National Trust owned / shared ownershopgaties, protected under the
National Trust for the Cayman Islands Law (198X)erded to a total of ca. 3109 acres.

GRAND CAYMAN: Barkers
North Side
Heritage Beach
Spotters Bay site cleared for development, 2008.

CAYMAN BRAC: Spot Bay

LITTLE CAYMAN: Point of Sand (includes the onlym&ining intact native Inkberry hedge)
South coast east of Tarpon Lake (fragmentedsakpristine shrubland,
including locally rare species suchResmirea maritima

Protected areas containing Area (ac) Location Ownership
coastal shrubland

Heritage Beach — a recreational area incorporating 0.85 Grand Cayman NT

some coastal shrubland

Barkers - subject of current purchase effort by CIG, 94.95 Grand Cayman ClG
towards establishment of a National Park — would to-date

represent the Cayman Islands’ most significant stretch
of protected coastal shrubland. Currently Barkers
remains unprotected, and so does not contribute
towards protected areas statistics.

. Biodiversity:ecological gradients are typically sharp betweensttaward pioneering edge of
herbaceous coastal vegetation, the permanent tiegeliae and comparatively sheltered areas
slightly further inland. As a resultpastal shrublandjenerally comprises a diversity of species
and forms within a relatively narrow band along teastline.

» Reptile habitatthe combination of an open canopy facilitatindntipenetration for basking, and
ready availability of unconsolidated substratelforrowing and nesting contribute ¢coastal
shrublandrepresenting highly-significant habitat for mamesies of reptiles. Fossil records
indicate that the Grand Cayman Blue igu@yalura lewisiwas once common in this habitat. The
current population centre in the East-End shruldappears very much to constitute a remnant of
the original population distribution. The Sisteiatgds Rock iguan&yclura nubila caymanensis
similarly utilizes coastal areas, especially fostirgy. Coastal shrublanédditionally supports
several smaller species endemic lizards and snadasding the Lazy snak€ropidophis
caymanensiand Curly-tailed lizard.eiocephalus carinatus

* Beach stabilizationdeep-rooting native species such as Sea @tapeoloba uviferaffectively
consolidate the beach ridge.

» Turtle nestingremnant turtle populations actively select ardasgathe natural vegetation line as
preferred nest sites. Disruption of the structimegrity, form, and function of the natural
vegetation line, whether as a result of developroeimgress of invasive species, promotes
nesting in sub-optimal sites.

Other factors:

» Hedonic valuethe natural environment is the centre of the Cayhkands’ tourism product. The
verdancy afforded bgoastal shrublands integral to both the landscape and seascapés of
Islands, and contributes disproportionately tortatiral aesthetic of the Islands. Inappropriate
development of the narrow bandanfastal shrublandnay thus be expected to have a very
significant impact on the perception of the Cayrigands as to being a “spoilt” or an “unspoilt”
destination for holiday makers.
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Recreation:sandy beacls a primary recreational resource in the Caynséants. Given the
intensity of the sun, many visitors to beaches galyeseek shade for all or part of their visit.

With appropriate managementastal shrublandpecies such as Sea gr&mecoloba uvifera

can provide excellent permanent shade, as evidefaregikample at Cemetery Beach, however, in
most areas, whole-scale clearanceasstal scrublandhas resulted in a reliance on artificial
shading, such as beach umbrellas and marqueesh&lde afforded bgoastal shrubland
contributes to its being a preferred venue foritiaual Easter camping events enjoyed by local
residents.

Invasive speciegarticularly Weeping willowCasuarina equisetifoli@and Beach naupaka
Scaevola sericeastablish and spread to the detrimentasstal shrublandmpacting native flora
and the wildlife which depend on its inherent dsigr of species and structural diversity for
habitat.

Sand miningplanning legislation enacted to protect the rigifteocal residents to take sand for
maintenance of traditional sand gardens has rgcemthe under recurrent abuse from building
contractors, who illegally remove beach sand fonmrcial construction projects. Sand mining
underminegoastal shrublandpromoting localized erosion, and compromisingittiegrity of the
beach ridge and its associated capacity to funetsoa buffer during storm events.
Planning:inappropriate planning set-backs have establish@@cedent for construction on the
beach side of circum-island roadways, heavy impgdtie narrow band afoastal shrubland

Once a common property and asset to all residétedCayman Islands, the aesthetic value of a
sea-view is now enjoyed by very few. During stonergs, lack of appropriate vegetation buffer
to stabilize the dynamic portions of the beacheidgntributes to many beachside developments
suffering extensive damage. With property ownetsresponsible for restoring the appearance of
damaged property, unsightly ruins and rubble mayaia indefinitely.

Shifting baseline: coastal shrublamsinow nonexistent along significant stretchesheftoastline

of Grand Cayman. In many places, native species@rpletely absent, replaced by residential
development, exotic landscaping and invasive spesigch as Weeping willow. Now established
for more than one generation, the curtatus quawill be set as the “natural” baseline for the
current generation.

Non-native landscapingor the most partoastal shrublanaccupies prime realty sites. This has
contributed to the development of much of this teliy the tourism industry, and affluent
residential community. Maintained greenspace withioh developments generally comprises
wholly exotic species, with little or no value flocal wildlife.

Lack of public educationThe popularity of exotic plants is generally acpamied by a disregard
for native flora. A common belief that Weeping will actively contributes to beach stability has
resulted in the active planting of Weeping willow lbeaches after storms, in a misguided effort to
restore beach integrity.

Financial: coastal land, especially that associated gdthdy beachegonstitutes the most
expensive real estate in the Cayman Islands. Attetoestablish protected areas containing
significant tracks o€oastal shrublandavill probably prove financially prohibitive. Estédhment

of ecologically viable preserves will, as a reslitely depend upon a complimentary multiple-use
capacity for the site, such as the proposed Batkational Park. Lower coastal land prices in
Cayman Brac and Little Cayman may mean that limfitexdis might be more effectively spent in
preserving significant tracks obastal shrublanautwith Grand Cayman.

TheNative Tree Nursergims to provide a source obastal shrublandrees, grown from locally
collected seed, with particular attention to thoSparticular rarity, endemic status and ecological
value, towards reintroducing key species, maintgirthe ecological value of the built
environment, and preserving wildlife corridors.
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» Land purchased by the Crown towards establishiagpthposed Barkers National Park currently
extends to 95 acres (Jan 2009), and incorporatiggdicant area ofoastal shrubland
Establishment of Barkers as a protected area weplcsent the first significant areacofastal
shrublandto be protected in the Cayman Islands.

OBJECTIVES TARGET

1. Update and refine existing mapsamiastal shrubland 2008
2. Maintaincoastal shrublandin a natural state, by allowing the natural preess 2010
which lead to their formation to continue.

3. Maintain and manage the variety of habitats, conitimsnand species abastal 2010
shrubland and seek improvement of areas which have beemaded.

4. Protect 10% of currently remainimgastal shrublandhabitat in the Cayman Islands. 2015

Coastal shrubland LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 3
Transport) Law.

PL 3. Commence active enforcement of provisions of {hBoE CIG 2008 2,3
National Conservation Lavsection 29against DoA

deliberate importation or release of invasive sp&ci HMC

PL4. Commence active enforcement of provisions of | DoE CIG 2009 2,3

Endangered Species Trade and Transport,Laith the | DoA
addition of alien invasive plants, in particu@asuarina | HMC
equisetifoliaandScaevola sericeto Part 3, and
implement an immediate importation ban
PL5. Application and enforcement of the National DoE CIG 2008 3
Conservation LawSection 29henCasuarina
equisetifoliaor Scaevola sericeare deliberately planted
PL6. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL7. Enforcement of provisions under the National DoE DoP| CIG 2008 3
Conservation Law to support Planning Legislatiord a
reduce incidents of illegal sand mining.

PL8. Promote change to the Land Surveyors Law and DoE DoP LS | 2003 2,3
Planning legislation, to incorporate the naturajatation CIG

line into coastal set-back.

PL9. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,34
Cayman, and develop and implement guidelines for | CPA DoE

coastal management to discourage damage or distteba
to coastal shrubland.

PL 10. Promote establishment ofC®evelopment Plafor | DoP CIG MP | ongoing 2,34
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developra&n

the Islands.

PL 11. Continue and improve implementation of DoE CIG ongoing 2,4

international conventions, agreements and deatesto
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which the Cayman Islands is committed.

PL12. Work with Department of Planningp introduce | DoE DoP 2012 2,3
regulations to prevent speculative clearance af,land CPA
enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.
PL 13. Work with Department of Planning to maintain | DoE DoP 2012 2,3
natural vegetation seaward of building set-backséwv CPA
developments, and discourage artificial beach siben DCB
inland, or “gardening” ofoastal shrubland
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CcC DoE NT | 2015 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners, towards protecting 10% of curnentl
remainingcoastal shrublandvith particular attention to
traditional public areas in the Cayman Islands.
SM 2. Use theEnvironmental Protection Funid CcC DoE NT | 2010 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners, towards protectiogastal shrubland
on the south coast of Little Cayman (west of thistap),
identified as a communal nesting ground@yclura
nubila caymanensig78A 42 2.57ac, with adjacent
parcels 78A43 1.26ac and 78A41 1.48ac) and edhablis
associated Crown land to the north (77A3 22.8acy a
protected area.
SM 3. Providecoastal shrublandpecies for landscaping QEIIBP DoE 2008 3
and restoration from thidative Tree Nursery.
SM 4. Given the limited potential to establish signifitann DoE CC CIG 2015 3
coastal shrublangbreserves, any established areas
should be subject to effective restoration, androgs
management of invasive species as necessary.
SM5. Develop a Management Plan for Barkers NatiorjaDoE CC CIG 2015 3
Park, which incorporates and promotes compatiblki-mu
use recreational activities, such as camping, for
associatedoastal shrubland
SM 6. Implement active control of invasive fauna, DoE DoA 2010 3
including feral cats, dogs and Green iguanas itepted DEH
areas, towards maintaining native wildlife, partcly
native lizards and birds.
SM7. Implement associated SAPs. DoE 2015 1,234
Advisory
A1l. Promote best practice Development Plango DoE DoP ongoing 2,34
ensure the preservation and natural functiocoafstal CPA
shrubland. DCB
A2. Ensure that local planning mechanisms are DoE DoP ongoing 2,34
encouraged to take into account the wildlife inteend CPA
hedonic value ofoastal shrubland. DCB
A3. Promote retention / planting of native vegetation | DoE DoP ongoing | 2,3
equal to 20% of the total parcel area in planning
applications (exceeding one acre) sited in areas of
coastal shrubland
A4. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,34
Conservation Law and the Endangered Species (Badle
Transport) Law.
A5. Work with Department of Planning and local DoE DoP MP | 2009 2,34

developers to encourage retention of nativastal
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shrublandas low-maintenance high-aesthetic value
elements of developed landscapes.

Research & Monitoring

RM 1. Map allcoastal shrublandn the Cayman Islands DoE 2008 1
RM 2. Identify and prioritise most significant areas of | DoE NT MP 2009 1,3
coastal shrublandh the Cayman Islands, incorporating
pristine nature, ecological value, presence ofdgacies,
financial cost and multi-purpose capacity, such as
camping and other traditional recreational uses.
RM 3. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 4. Develop and expand research programmes, to| DoE IntC 2010 2
incorporate and target indicators of climate change
RM 5. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.
RM 6. Establish the Historic Vegetation Line using LS DoE ongoing 1
suitable archived aerial photography as the bendhma
for determining set-backs on all beaches.
RM 7. Develop and expand research programmes, to| DoE IntC 2010 2,5
incorporate and target indicators of climate change
Communication & Publicity

CP1. Promotecoastal shrublands a valuable feature of DOE NT | DoT CIG| ongoing | 3
the natural environment of the Cayman Islands.
CP2. Raise public awareness of invasive species, and DoE DoT CIG | ongoing 3
promote the Natural Heritage of the Cayman Islands. NT MP

HS

QEIIBP
CP3. Construct and man an interpretation centre at theDoE CIG 2015 3
Barkers National Park, to develop tourism capaeihgd
raise awareness of the valuecogstal shrublandn
visitors and residents.
CP4. Raise awareness of the need for effective plann|ngoE DoP CIG| 2009 3
regulations for the preservatioh coastal shrubland.
CP5. Promote landscaping with native trees typical of| DoE QEIIBP 3
coastal shrubland. NT
CP6. Utilise designation of new National Parks and DoE DoT CIG | 2006 3
protected areas to promote the Cayman Islands NT MP

internationally.
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TERRESTRIAL HABITATS
12. Salt-tolerant succulents

Definition

Salt-tolerant succuleritabitats are areas of succulent-dominated forbtaéga (non-woody plants other
than a grasses, sedges and rushes) influencedjibyaetypically of high salt and temporary or odcaal
water immersion. In coastal areas, this may inclidid areas, or those influenced by the tide. it
inland, this habitat forms in association with tewgyily flooded pastures, and moderately elevave#ty
cays, often at the edges of wetlands arahgroves

Local outline
In the Cayman Islandsalt-tolerant succulentare dominated by succulent vegetation, specificall
Sesuvium portulacastruandSalicornia virginica which attracts a number of butterflies.

The vegetation formation diflal tropical or subtropical annual forb vegetatiéss known from only one
location in the Cayman Islands: a land-locked wet]didally flooded by seawater percolating through
underground fissures, in the area of Preston Biye [Cayman, supporting a unique, almost monosjoeci
stand ofSalicornia bigelovii.

Key Habitat Categoriesfor Salt-tolerant succulents
Incorporates, the following vegetation formatioasper Burton (2008b):

» Tidally flooded perennial forb vegetation V.B.1.N.e
e Tidal tropical or subtropical annual forb vegetatd.D.1.N.d.

Key Speciesfor Salt-tolerant succulents

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor SALT-TOLERANT SUCCULENTS

PART 1

Category Detail Scientific Reference NBAP

Birds All birdsare protected under part 1, unless | Aves
specifically listed in part 20f special
significance to this habitat:

West Indian Whistling-duck Dendrocygna arborea SAP
Invertebrates Pygmy Blue butterfly Brephidium exilis thompsoni SAP
PART 2
Plants Black mangrove Avicennia germinans (= nitida)
Plants Glassworts Salicornia species

Current Status of Salt-tolerant succulents

Link to habitat map: Salt-tolerant succulents Gra@ayman
Link to habitat map: Salt-tolerant succulents Cayniaac
Link to habitat map: Salt-tolerant succulents letCayman

Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Salt-tolerant succulents areas (ac) areas (ac
GC CB LC GC CB LC GC CB LC GC CB LC

Tidal tropical or
subtropical annual forb
vegetation V.D.1.N.d. 0.0 0.0 0.6 X X 0.0 X X 0.6 X X 0.0

Salt-tolerant succulents 33.6 0.0 0.0 0.0 X X 33.6 X X 0.0 X X
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TOTAL | 336 00| o6 00] x| 00] 336 x| 06] 00] x| 00|

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trushperty, and buffer zones
associated with Animal Sanctuaries and sensitivenmareas. The Animal Sanctuaries establishedriuhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, orlsttte
Cayman), extending to a total of 341 acres. Asanf2009, National Trust owned / shared ownerslopgaties, protected under the
National Trust for the Cayman Islands Law (198X)erded to a total of ca. 3109 acres.

Key Sitesfor Salt-tolerant succulents

GRAND CAYMAN: Barkers
Salt Creek
Meagre Bay Pond / Midland Acres wetlands
Bowse Land, North Side

LITTLE CAYMAN: Preston Bay

Salt-tolerant succulentsre currently critically under-represented wittie protected areas of the Cayman
Islands.

No significantsalt-tolerant succulentare currently represented in the protected aretiseoc€ayman
Islands.

Natur e Conservation I mportance of Salt-tolerant succulents

» Biodiversity:salt-tolerant succulentsupport a number of unique species, and often edour
association with a mosaic wetland habitat. Mosatamds support a high diversity of wildlife,
including birds, especially resident and migrategders and waterfowl.

» Restricted range: salt-tolerant succulearg generally patchy and occupies an extremely
restricted area. Many are only a few meters squaagjng them vulnerable to localized
disturbance.

» Butterflies: salt-tolerant succulenssipport several species of butterflies, most netabivhich is
the endemic subspecies, the Cayman Pygmy BluerfiytBrephidium exilis thompsonrhis tiny
butterfly is the smallest in the Western hemisphepessibly in the world. It is highly dependent
onsalt-tolerant succulentat all stages of its life-cycle. In its larva forthe caterpillars feed on
Salicornia perennisAdults depend oSesuvium portulacastrufor nectar.

Other:

» Cultural identity:the lack of species of traditional use and cultarghificance contributes to an
general undervaluing alt-tolerant succulentgnd their underrepresentation in protected areas.

» Hedonic valueonccupying low-lying, swampy ground, areas suppgrsialt-tolerant succulents
would generally be regarded as low-value land.

* Nature tourismmosaic wetland, in its natural form, constitutesattractive and varied
environment, supporting a variety of species ddriest, especially birds. Properly managed,
mosaic wetland areas have significant nature toupistential (though care must be taken to avoid
trampling damage to the vegetation, by use of baal#ts or other defined access management).

Current Factors Affecting Salt-tolerant succulents

» Restricted habitatin the Cayman Islandsalt-tolerant succulent®nd to be highly restricted in
area. Generally occupying dry cays within a wetlhabitat mosaic, areas sdlt-tolerant
succulentoften occupy only a few square meters, makingthlstat sensitive to even the most
localized perturbation.

» Developmentmany wetland areas have been subjected to extethsidopment, whether in the
form of quarrying, or canalisation and filling. Asresult, many survivingalt-tolerant succulents
exist in close proximity to developed areas.
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* Obscure naturethe limited size and diminutive species associati¢hl salt-tolerant succulents
contribute to many members of the public being waravof their presence, and value to local
biodiversity.

» Sensitivity to visitation: salt-tolerant succulent® highly sensitive to crushing by feet of
pedestrians, and by vehicle tyres. Because salthnflara grows in a highly stressed environment,
recovery rates can be slow. Any increase in huntivity in these areas needs to be managed to
limit such damage.

Opportunitiesand Current Local Action for Salt-tolerant succulents

* Given the small area occupied $sit-tolerant succulentis the Cayman Islands, and its low-lying
nature contributing to a low market value, purchase protection of significant representative
habitat should not be financially prohibitive. Hovee, due to their sensitivity and dependence on
specific hydrological settings, any adjacent depients which altered the hydrological regime
might severely impact dependent species. As sathtolerant succulentsxisting adjacent
protected areas, or those existing within develgreds might represent the best candidates for
effective protection.

» Given the close association of remnsalt-tolerant succulentand quarry developments, there
may be potential for the modification and managemsémarl pit surrounds to encourage habitat
restoration, and improve biodiversity value, subjeanaintenance of a suitably salty surface soil
regime.

» A significant area o$alt-tolerant succulentsncorporating a resident population of Cayman
Pygmy Blue butterflieds present to the south of Palmetto Pond in thé&@ararea. Though not
currently protected, this site falls within the adesignated to be established as the Barkers
National Park.

HABITAT ACTION PLAN for Salt-tolerant succulents

OBJECTIVES TARGET

1. Update and refine existing mapssaiflt-tolerant succulents 2008
2. Maintainsalt-tolerant succulenti® a natural state, by allowing the natural proesds 2010
which lead to their formation to continue.

3. Maintain and manage the variety of habitats, conitimsnand species shlt- 2010
tolerant succulentsand seek improvement of areas which have beemaded.

4. No net loss ofalt-tolerant succulentisabitat. 2015

Salt-tolerant succulents PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 2,3
Transport) Law.

PL 3. No net loss ofalt-tolerant succulentisabitat. DoE CIG 2008 2,34
PL4. Commence prosecution for offences involving | DoE CIG 2009 2,4

damage to existing Animal Sanctuaries and Ramtes,
and update and upgrade penalties for transgresgion
associated regulations.

PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP| ongoing 2,3,4,5
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Cayman, and develop and implement guidelinesto | CPA DoE
discourage damage or disturbanceadtt-tolerant
succulents.
PL7. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 2,3,4,5
the Sister Islands, incorporating a long-term visfior DCB DoE
the environmental, social, and economic developro&ng
the Islands.
PL 8. Continue and improve implementation of DoE CIG ongoing 2,34
international conventions, agreements and deobenrsto
which the Cayman Islands is committed.
PL9. Work with Department of Planningp promote and] DoE DoP 2012 3
formalize guidelines for the establishment of acres CPA
fund to cover the costs of site restoration, fobnaiv DCB
quarry applications.
PL 10. Work with Department of Planningp introduce | DoE DoP 2012 3
regulations to prevent speculative clearance af,land CPA
enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CcC DoE NT | 2012 2,4
establish a protected area / management agreentant v MP CIG
landowners to protect priorisalt-tolerant succulents
areas in the Cayman Islands.
SM 2. Purchase and protesalt-tolerant succulen@reas| CC DoE NT | 2012 2,34
in Barkers, and manage access on site, towards CIG
maximising visitor experience / minimising impact.
SM 3. Use theEnvironmental Protection Funi extend | CC DoE NT | 2012 2,34
Meagre Bay Pond Animal Sanctuary, to incorporate CIG
areas ofalt-tolerant succulentalong the eastern shore
and prevent dumping in this area.
SM 4. Establish experimental site for the design and | DoE IntC 2012 3,4
testing of techniques to restore artificalt-tolerant
succulentsand determine the feasibility of a restoration
programme.
SM 5. Subject to successful conclusion of RM3, embalkDoE 2015 34
upon a programme of restorationsafit-tolerant
succulentdabitat to suitable man-modified areas.
SM 6. Implement associated SAPs. DoE 2015 1,2,3,4
Advisory
Al. Promote best practice Development Plas) to DoE DoP ongoing 2,34
ensure the preservation of and natural functiosadtf CPA
tolerant succulents. DCB
A2. Ensure that local planning mechanisms are DoE DoP ongoing 2,34
encouraged to take into account the wildlife inteend CPA
hedonic value ofalt-tolerant succulents. DCB
A3. Subject to CP2, promote adherencedilt-tolerant DoE NT 2,34
succulentguidelines in relevant planning applications
A4. Work with Department of Planningp formalize an | DoE DoP 2,34
optimal structure of marl-pits, and restorationtpool CPA
for quarry applications, incorporatirsglt-tolerant
succulentgyuidelines where appropriate, and promote
establishment of an escrow fund to cover the aafsts
close-plans prior to agreement of new excavations.
Ab. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,34

Conservation Law and the Endangered Species (Bade

121




Transport) Law.

Research & Monitoring

RM 1. Map allsalt-tolerant succulentareas in the
Cayman lIslands.

DoE

2008

RM 2. Identify and prioritise most significant areas for
salt-tolerant succulenti® the Cayman Islands.

DoE

NT

2009

RM 3. Instigate the design and testing of experimenta
techniques to establish and restea#-tolerant

succulentsareasincluding seed collection, propagation
and planting, and the ecology of key fauna, such as
Brephidium exilisto determine the feasibility and factg
affecting potential restoration programmes.

DoE

I's

2012

3.4

RM 4. Subject to successful conclusion of RM3,
investigate potential for disused marl-pits in kegas to
be acquired by the Crown, for restoratmfrsalt-tolerant
succulentsand development as managed public
recreational amenities and wildlife preserves.

CcC

DoE CIG
NT

2015

3.4

RM 5. Incorporate all pre-existing and forthcoming
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

DoE

2015

RM 6. Develop and expand research programmes, to
incorporate and target indicators of climate change

DoE

IntC

2010

RM 7. Utilise remote sensing to instigate a five-yearly
habitat mapping programme.

DoE

2015

Communication & Publicity

CPL1. Subject to successful conclusion of RM3, increa|
public awareness by enabling managed access talthg
tolerant succulenttest site for educational purposes.

S®0E

MP

2015

CP2. Subject to successful conclusion of RM3, publis
guidelines for restoration of degradeadtgolerant

succulentas an educational document for land owner
developers.

hDoE

MP

2015

CP3. Develop and emplace interpretation falts
tolerant succulents) Barkers area, towards maximisin
visitor experience / minimising impact.

DoE

2012

CP4. Raise public awareness @fitstolerant succulents
usingBrephidium exilisas a flagship species.

DoE

NT CN

2012

CP5. Utilise designation of new National Parks and
protected areas to promote the Cayman Islands

DoE

internationally.

DoT CIG
NT MP

2006
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TERRESTRIAL HABITATS
13. Poals, ponds and mangrove lagoons

Definition

“Fresh” water is defined as water with less thaa part per thousand dissolved salts, (USGS guiglin
Seawater contains about 35 parts per thousandcKBta water generally falls between the two. The
salinity of pools, ponds and mangrove lago@enerally decreases with heavy rain, and incrediseso
evaporation. Some become hypersaline, (saltiersbawater), especially during the dry season.

“Pools, ponds and mangrove lagoonsicorporates permanent and temporary featuresinghgdes man-
modified areas, such as flooded marl pits and dykemsporary features may form in response to single
rain events, and last only for a few hours or d&yen permanent water features are generally highly
seasonal in extent, according to depth.

Natural freshwater pools are a rarity in the Cayiséands, and of key conservation interest. With
appropriate management, the ecological value of madified water features can be greatly increased.

Local outline

Freshwater ponds and pools are rare in the Caysabaimdis. In most cases, pools with a high freshwater
content are fringed by semi-permanently floodedglemds dominated by Bullrush (Typfajpha
domingensisDue to the porous nature of the limestone rosknfivhich the Islands are formed, rainwater
quickly drains from the surface, with little oppamity to pool. Freshwater is less dense than bsackiater
and brine, and, in the absence of physical miXireghwater tends to float on top of saltwater. Onelew
ground, however, rainwater percolates downwardsuthin the rock until it reaches the water table.eHer
has a tendency to spread outwards, under the effgcavity; until, typically, it eventually leecheut into
the ocean. In some areas, where erosional fisguthe rock facilitate the ready passage of largjemes
of water, freshwater may emerge as springs upwgeftiom the seabed. When in full flow, potable wate
may be draw from the sea in these areas.

In extensive areas of dry uplands, and in areasenthe lateral movement of freshwater is interrdig
impermeable elements in the rock (such as ironpandtion), freshwater builds up, amassing as a
subterranean fresh-water lens, often perched atyp saline water below. As a result, in the Cayman
Islands, freshwater ponds and pools occur only /earface run-off of rainwater is immediately
interrupted by impermeable elements in the rockyloere the ground level drops sufficiently to exptse
surface of the freshwater lens. Many inland poetaain under the influence of the tide, by virtue of
underground aquifers, resulting in pool watersygsand falling in delayed tandem with tidal levels.

Rather like human beings, most animals and plaetsighly sensitive to salinity gradients. Many cpe
are unable to tolerate even modest fluctuationkearsalinity of the water which they drink, or imieh

they live. For this reason, freshwater ponds araspoffer an important source of drinking wateimany
species, especially birdlife, and support a varddtglants and animals which are not found elseeher

The majority of pools and ponds in the Cayman kdéaare salty to some extent - ranging from brackish
saline and hypersaline. Due to the tendency fahfrater to float on top of saltwater, the surfaetens of

undisturbed pools and ponds are generally fresinénglithe rainy season, with deeper waters geryerall

more brackish. This vertical salinity gradientésmed ahalocline

Pools and ponds are abundant in mangrove and Buttmthwetlands. Small seasonally and tidally flooded
mangrove poolsnay arise from the uprooting of Black Mangradcennia germinanduring hurricanes.
They are often isolated from the underlying watdsl¢ and subject to seasonal flooding and evaporati
cycles. Larger permanently or near-permanentlydémimangrove pondare also to be found within both
mangrove and Buttonwood forests and shrublandsséltreay similarly occur in both seasonally and dal
flooded settings, with salinity ranging from hypadise to lightly brackish according to setting asehsonal
rainfall. Mangrove pools and ponds provide halftanative fish and invertebrates, such as Fid@letbs
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Uca speciosaand so represent a major food resource for resated migratory birds, particularly herons
and egrets. They also support a large populatidtickateesTrachemys decussata.

Largemangrove lagooneccur in coastal settings on all three Caymamtsgaseparated from the sea by
beach ridges. These features are formed by hugistoim surges and floodwater drowning mangroves,
resulting in the death of trees and their replacdrhg standing water. Mangrove lagoons are typycall
saline or brackish, with salinity varying seasoyadind peaking during the dry seasblangrove lagoons
generally exhibit some weak tidal influence throagtonnection to groundwater tidésangrove lagoons
are biologically productive, and attract large Ksof waders, shorebirds, herons and egrets — aistl m
notably in Little Cayman, the Booby Pond providestsity for the Caribbean’s largest breeding colofiy
Red-footed BoobieSula sula Severamangrove lagoonkave been designated Animal Sanctuaries, in
recognition of their importance to bird life.

Key Habitat Categoriesfor Pools, ponds and mangrove lagoons

e Semi-permanently flooded grasslands V.A.1.N.h.
e Aquatic vegetation V.C.1.N.a.

e Mangrove pools and ponds

e Mangrove lagoons

*  Flooded marl pits

Key Speciesfor Pools, ponds and mangrove lagoons

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor POOLS, PONDSAND MANGROVE LAGOONS
PART 1

Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special

significance to this habitat:

Herons, egrets, waterfowl

West Indian Whistling-duck Dendrocygna arborea SAP

Antillean nighthawk (Rickery-dick) Chordeiles gundlachii
Invertebrates Pygmy Blue butterfly Brephidium exilis thompsoni SAP

PART 2
Birds Blue-winged teal Anas discors
Reptiles Hickatee (Taco River slider) Trachemys decussata angusta
Reptiles Grand Cayman Water snake Tretanorhinus variabilis lewisi
Fish Mosquito fish Gambusia xanthosoma SAP
Fish Mosquito fish Limia caymanensis SAP
Invertebrates Isopod Anopsilana crenata
Plants Ruppia maritima
INVASIVE

Reptiles Red-eared slider Trachemys scripta
Plants Water Snowflake Nymphoides indica

Current Status of Pools, ponds and mangrove lagoons
Link to habitat map: Pools, ponds and mangrove tagoGrand Cayman

Link to habitat map: Pools, ponds and mangrove tagoCayman Brac
Link to habitat map: Pools, ponds and mangrove tagoLittle Cayman
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Habitat Status
2006

Total area (ac)

Area within protected

areas (ac)

Area outside protected

areas (ac)

% Habitat protected

Pools, ponds and
mangrove
lagoons

GC CB LC GC

CB LC

GC cB

LC

GC cB

LC

Vegetated

Semi-permanently
flooded grasslands

V.A1.N.h 110.71 0.17 2.04 0.0

0.00 0.4

110,63 0

17

.06 07

D. 0.00

0.00

Tidal tropical or
subtropical annual
forb vegetation
V.D.1.N.d 0.00

0.00 0.60] X

122

0.4

Open water

Flooded marl pits 361.36 0.00 0.00 0.00

361.36 X

Pools, ponds and
mangrove lagoons
- seasonally
variable (exceeding
0.25ac) * 837.39| 51.17

241.5 146.93

14.Y9 59

84

690.46 3

65.2381.67

17.55] 28.9(

24.7]

TOTAL 1309.46 | 51.34 | 244.17 | 147.01

14.79 | 59.84

1162.45 | 36.55

184.33

11.23 | 28.81

24.51

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trustperty, and buffer zones
associated with Animal Sanctuaries and sensitivenmareas. The Animal Sanctuaries establishedruhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, oristtte
Cayman), extending to a total of 341 acres. Asanf2009, National Trust owned / shared ownershopgities, protected under the
National Trust for the Cayman Islands Law (198%)erded to a total of ca. 3109 acres.

* in the estimation of the total areapols, ponds and mangrove lagsppnly pools greater than 0.25 acres were incatpdr
towards reducing variation associated with higtdyiable temporary pools.

Key Sitesfor Pools, ponds and mangrove lagoons

GRAND CAYMAN:
Palmetto Pond
Malportas Pond
Meagre Bay Pond
Pease Bay Pond
Sea Pond
Vulgunners Pond
Colliers Pond

CAYMAN BRAC: The Splits

Heymann’s Pond

Governor Gore’s Bird Sanctuary

Salt Water Pond (Dennis Point Pond)

LITTLE CAYMAN: Booby Pond

Tarpon Lake
Protected areas containing Area (ac) Location Ownership
pools, ponds and mangrove lagoons
Barkers - subject of current purchase effort by CIG, 94.95 Grand Cayman ClG
towards establishment of a National Park — would to-date
incorporate the large permanent “Sea Pond” and
temporary “Palmetto Pond”. Currently Barkers remains
unprotected, and so does not contribute towards
protected areas statistics.
Governor Gore’s Bird Sanctuary 1.84 Grand Cayman NT
Colliers Pond Animal Sanctuary 28.05 Grand Cayman CIG
Meagre Bay Pond Animal Sanctuary 96.37 Grand Cayman ClG
Uncle Sammy’s Pond 3.28 Grand Cayman NT
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Botanic Park — incorporating a small pond area 61.18 Grand Cayman CIG/NT

Booby Pond Nature Reserve Animal Sanctuary and 4572 Little Cayman NT
Ramsar Site - of which ca. 201.6 ac is mangrove
lagoon and fringing vegetation

Saltwater Pond Animal Sanctuary 15.56 Cayman Brac ClG
The Splits — dry shrubland incorporating small 17.76 Cayman Brac NT
freshwater features

Nature Conservation Importance of Pools, ponds and mangrove lagoons

Rarity: the extreme rarity of freshwater ponds and pavothé natural complement of habitat
types of the Cayman Islands probably means thaavh#ability of freshwater has always been a
limiting factor for the wildlife of the Islands. Asuch, any reduction in the existing complement of
freshwater ponds and pools would be expected te bavere implications for the wildlife

carrying capacity of the Islands.

Biodiversity:freshwater ponds and pools represent oases ofytigiplendent biodiversity. In
addition to aquatic flora and fish, ponds and peoésof particular value to a diversity of
invertebrates, many of which are dependent onth#adility of freshwater at specific stages in
their lifecycle. Permanent freshwater ponds andsppmvide the sole dependable source of water
for the Island’s resident and migratory birds. Rreater is utilized by birds for drinking and
bathing. Many waders, waterfowl, herons and egrétitionally depend on the fish and
invertebrate stocks g@fonds, temporary pools and mangrove lagoas$eeding habitat.

Migratory birdlife: Migratory birds journey to overwinter in the Cagmislands, mostly via the
Eastern Seaboard and Atlantic Flyway routes. Numpeak Oct-Mar; corresponding with the
Islands’ driest months. During this period, tempgsources of freshwater are rare or non-
existent. This results in a disproportionate ral@on ponds and pools in our migratory bird
population. Associated fish and invertebrates plswide a vital source of nourishment for large
populations of migratory birds, particularly herargl egrets. In most cases, migratory birds using
the Atlantic Flyway probably arrive in Cayman vialga. It is estimated that over 60 species
annually cross the 150 miles from Florida to Culiaout half remain there for the winter. Birds
which fly on from Cuba will require either that thénd suitable over-wintering habitat elsewhere
in the Caribbean, or continue on, to South Ameliche Cayman Islands is unable to provide
adequate provisioning for migratory birds to remaier the winter months, or to replenish stocks
sufficient for completion of their journey southwait is likely that after visiting the Cayman
Islands migratory birds will face the challengecadssing 400 miles of unbroken ocean to the
South American coast, lacking adequate provision.

Recovery potentialgiven the transient nature of many ponds and padkx,ge proportion of
dependent species tend toward®lectionstrategies. In ecological theoryselectedspecies

exhibit rapid onset of maturity and reproductiomg avide-spread dispersal (“r" referring to the
growth rate of the population as the determinirggdiain the dynamics of the population). This
means that, given appropriate baseline conditiodsn@aanagement, artificially creatpdnds and
pools will have a tendency to rapidly accrue a reitcomplement of species. This makes ponds
and pools a comparatively attractive candidatedetoration projects.

Other:

Nature tourism & recreationgiven their capacity to attract large numbersiaoddypools, ponds

and mangrove lagoorare among the sites most valued by birdwatcl@&osernor Gore’s Bird
Sanctuarya small (1.84 acres) freshwater pool in the Spatta has recorded over 60 species of
birds, and incorporates a small hide and intergivet@anels. The Booby Pond Nature Reserve on
Little Cayman is a major tourism asset. A visitentte operated by the National Trust provides
viewing of the spectacularly large breeding colohred-footed boobieSula sulaand

Magnificent frigatebird$-regata magnificens
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* Aesthetic valuePools, ponds and mangrove lagoons are an attrdetiere which can be
incorporated into landscaping designs, towardssing the ecological value of the built
environment.

«  Storm water managemergaradoxically, while the natural permeability bétbedrock of the
Cayman Islands contributes to a paucity of fresbwabnds and pools established development
practice inurban areascontributes to infilling of ponds and pools anpraliferation of
impermeable surfaces, especially asphalt and ctmcrbe net effect of this form of development
is the loss of natural ponds and pools and theweagement of water pooling on artificial
surfaces, especially roads. Water pooling reduaad longevity, driver’s visibility, and
contributes to traffic congestion. In many instandbis has necessitated artificial storm water
management, such as deep wells. These technicuesg@ensive to employ, and are of
guestionable effectiveness given the relativelylstawater table on the majority of the Islands.
There is evidence that urban wetlands absorb st@tar more cheaply than artificial systems
(Poole 1993).

* Microclimate:is a localized atmospheric zone where conditiofisrdrom the surrounding area.
Evaporation and transpiration associated with p@mispools contribute to cooling imban
areas,and a reduction inrban “hot spots”.

»  Wildlife corridors: ecological isolation of ponds and pools contrisutea reduction in their
value, especially with respect to species whicteddpn ponds and pools for a part of their life-
cycle, and so are required to travel large distatoeeach freshwater. This is especially
significant where migratory corridors are bisedbgdoads

» Interruption of natural drainagedisruption of natural drainage systemsubgan and suburban
construction has modified natural water coursetherislands, cutting-off water supply to some
areas, and encouraging pooling of standing watethiar areas, resulting in large-scale habitat
moadification, particularly in wetland areas.

Current Factor s Affecting Pools, ponds and mangrove lagoons

* Quarrying: low-lying areas are generally regarded as beiditlef value. This has encouraged the
establishment of numerous quarries, both legalil@ghl, in low-lying areas. Quarrying activity
is generally governed by economic maximizationultéyy in the formation of deep, sheer-sided
excavations. Modifications which might maintain legacal value, such as shallow banks, sloped
sides, and island features, are rarely incorporiatecdesigns. There is generally no requirement
for an exit or restoration strategy for quarry wiags, and where there is a requirement, this is
often not enforced.

* Invasive specieshe Water Snowflakblymphoides indigahas established in many ponds and
pools, blanketing the water surface, reducing legdilability and excluding the native Water Lily
Nymphaea ampla.

* Residential developmerthe expansion afirban areascontributes to the fillingf natural ponds
and pools, or conversely, their extensive deepeaing source of fill. It is standard practice fog t
resultant deep, steep-sided excavations to be peopas fulfilling the requirement fdand for
public purposes’in associated planning applications. In fact, seiatavations should be regarded
as a public hazard. In addition to obvious issws®eiated with siting a deep, steep-sided water-
filled hole in a residential area, lack of assamilatnanagement provision, aeration facility, and
likely nutrification from landscaping run-off andflaent leachate associated with residential
development, promotes eutrophication of the system.

» Lack of public educatiorPools, ponds and mangrove lagoare commonly undervalued. There
is some misunderstanding of the role of ponds adisin storm-water management, with a
perception that flooding is actually caused by moaderflowing, rather than receiving and
alleviating stormwater burden from the local area.

»  Eutrophication:nutrification of ponds and pools originating frgghosphate and nitrate rich run-
off, and artificial stocking with fish in the absenof appropriate management contributes to
eutrophication. Typically, algal blooms give rigesignatory bright green water, promoting anoxic
conditions in the water column, resulting in fish;acterial proliferation, and foul odours. Once
the ecological balance of a eutrophic system ildished, reversion and recovery can be difficult.
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Aeration:lack of appropriate aeration of the water colusspecially in artificially deepened and
nutrient-loaded pools, contributes to poor aeratibthe water column, resulting in anoxic
conditions. This can lead to fish-kill, bacteriabliferation, and foul odours.

Pollution: nutrients and chemical pollutants, especially, diisoduced through run-off can
severely impact sensitive pondlife, especially whenfiltration capacity of ponds and pools is
reduced by the removal of buffer vegetation.

Climate changechanges in rainfall patterns, severe storms ahtibn of sea-level might be
expected to impact ponds and pools. Modificatiofreghwater ponds and pools, especially, may
also influence their ability to support migratoriydiife.

Local climate:in the Cayman Islandppols, ponds and mangrove lago@re dependent on
rainwater for maintenance of water-level. Rainfaltterns, particularly in Grand Cayman, are
highly localized, with the Central Mangrove Wetlaswhtributing an estimated 40% of the rainfall
to western districts. As such, reduction in theeakbf the Central Mangrove Wetland would be
expected to contribute to a reduction in rainfaéding freshwater ponds and pools in this.area
Hurricanes are a major influence on vegetationosunding mangrove lagoons. Storm surges and
prolonged flooding promote expansion of the opetewarea at the expense of surrounding
mangroves.

Buffer vegetationperipheral vegetation aroupdols, ponds and mangrove lago@tis as a
barrier to particulate matter, and a sink for rait$, deterring clouding and nutrification.

Water abstractionwater abstraction for non-potable supply, indusang irrigation, either

directly from standingpools, ponds and mangrove lagooosfrom aquifers, can depress water
levels and exacerbate nutrient enrichment.

Introduction of fish:Tilapia (a generic term covering ca. 70 speciesdflid fishes) are a
common feature gbools, ponds and mangrove lagoanghe Cayman Islands. They can survive
in both fresh and brackish water. Tilapia may bdeonuced by human action, or incidental
introduction of spawn on the feet of wading bifsllast are omnivorous, feeding on aquatic
vegetation and detritus. Their bottom-feeding afgtivan promote water turbidity, and accelerate
the release of nutrients from sediments, exacerpatrichment.

Buffer zone ownershipJnder the Animals Lawpools, ponds and mangrove lagoamsich
constitute Animal Sanctuaries incorporate a buftare of vegetation around the shoreline. In the
cases of Meagre Bay Pond and Colliers Pond, thefertzones extend to 300ft inland beyond the
high-water line of the ponds. In the cases of thel® Ponds, the buffer zone is more variable.
While designated as protected, buffer zone landanesnin private ownership, and has been
subject to repeated instances of dumping and clearia the past.

Opportunitiesand Current Local Action for Pools, ponds and mangrove lagoons

The National Trust for the Cayman Islarasns and protects the Booby Pond on Little Cayman,
in association with land to the north, including #ntire breeding colony of Red-footed Boobies
and Frigatebirds. The site is a designated Animaalcgiary, and the Cayman Islands’ only
Ramsar site.

The National Trust for the Cayman Islarfuzss recently expanded @overnor Gore’s Bird
Sanctuaryto 1.84 acres. Restoration of the degraded larsdlo@mnmenced with the planting of
trees from thé\ative Tree Nursery.

The National Trust for the Cayman Islarttzs recently purchas& mmy’s Ponth West Bay.

This extensively man-modified site incorporatesesliwater pool. Modification of the site and
stocking of the pool with Tilapia has contributedutnnatural nutrification and eutrophication of
the pool. Large-scale fish death has occurred.vEgetation on site is almost entirely non-native.
This site will require extensive management ifpdgential value for wildlife is to be realized.

Meagre Bay Pond and Colliers Pond on Grand Caymapratected as Animal Sanctuaries under
the Animals Law. With passage of the National Coveton Law it may be possible to afford
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stronger protection to these sites. Key mangrogedas on Little Cayman (especially Tarpon
Lake) are owned by the Crown, and so may also bdidates for legal protection.

* There are a large number of flooded marl pits iar@rCayman. With appropriate management,
the aesthetic impact and ecological value of tlsése could be significantly improved.

HABITAT ACTION PLAN for Pools, ponds and mangrove lagoons

OBJECTIVES TARGET

1. Update and refine existing mapspfols, ponds and mangrove lagopasd 2008
determine salinity profiles.

2. Maintainpools, ponds and mangrove lagoons natural state, by allowing the 2010
natural processes which lead to their formatiooaatinue.

3. Maintain and manage the variety of habitats, conitiasand species @ools, 2010

ponds and mangrove lagogrand seek improvement of areas which have been
degraded.
4. No net loss of naturglools, ponds and mangrove lagodrabitat. 2015
5. Seek to increageools, ponds and mangrove lagodhsough incorporation of 2015
ecologically viable pools and ponds into storm watenagement plans fooadsand
urban areas

Pools, ponds and mangrove lagoons PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 2,3
Transport) Law.

PL 3. No net loss oPools, ponds and mangrove lagoofDoE CIG 2008 2,3,4,5
habitat.

PL4. Commence prosecution for offences involving | DoE CIG 2009 2,4

damage to existing Animal Sanctuaries and Ramtes,
and associated buffer zones, and update and upgrad
penalties for transgression of associated reguistio

PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3,4,5
Cayman, and develop and implement guidelines for | CPA DoE
coastal management to discourage damage or distglha
to Pools, ponds and mangrove lagoons.

1%

PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2,345
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developra&n

the Islands.

PL 8. Continue and improve implementation of DoE CIG ongoing 2,34

international conventions, agreements and deatersto
which the Cayman Islands is committed.

PL9. Work with Department of Planningp promote and| DoE DoP 2012 3
formalize guidelines for the establishment of acres CPA

fund to cover the costs of site restoration, fonaiv DCB

quarry applications. CIG
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PL 10. Implement policy and develop mechanisms DoELS | CPA 2012 3
through the Land Registry to ensure that legal DoP DCB
responsibility for the management of artificial et CIG
bodies created as a result of new developmentsimemg
with private landowners.
PL 11. Work with Department of Planningp introduce | DoE DoP 2012 3
regulations to prevent speculative clearance af,land CPA
enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CcC DoE NT | 2015 2,4
establish a protected area / management agreentant v MP CIG
landowners of prioritpools, ponds and mangrove
lagoonsin the Cayman Islands.
SM 2. Incorporate existing Animal Sanctuaries and CcC DoE CIG | 2006 2
additional Crown mangrove lagoons into a National
System of Protected areas.
SM 3. Establish experimental site for the design and | DoE 2012 34
testing of techniques to restore artifigimlols, ponds ang
mangrove lagoonand determine the feasibility of a
restoration programme.
SM 4. Subject to successful conclusion of SM3, embafkDoE 2015 3,4
upon a programme of nutrient control, biomanipolati
species reintroduction, and effective site manageme
towards restoration of man-modifigdols, ponds and
mangrove lagoongowards regeneration of degraded
areas.
SM5. Improve visitor experience and reduce disturbajd2oE NT ongoing 3
to protectegools, ponds and mangrove lagodghsough
effective interpretation, and management of access
(including boardwalks, trails and hides for birdelang).
SM 6. Implement Management Plan for the Booby PofdNT DoE ongoing 3
Nature Reserve.
SM7. Investigate site clearance and developments DoE NT | CIG 2010 2,34
adjacent the Booby Ponds, to determine impactseo t
site, and undertake enforcement action as required.
SM 8. Map and investigate potential for restoration of | DoE CIG 2009 3
fringing vegetation, towards improving the biodisigy
value of Salt Water Pond, Cayman Brac.
SM9. Transfer Crown Wetlands in Little Caymanto | CC DoE NT | 2012 2,4
protected area status. MP CIG
SM10. Subject to SM9, designate Little Cayman CrownDoE CCCIG | 2012 2,4
Wetlands a Ramsar site. MP NT
SM 11. Establish the Barkers area as a designated cC DoE MP | 2006 3,4
National Park under the National Conservation Law, CIG
protecting Sea Pond and Palmetto Pond.
SM12. Once designated, promote Barkers National PRI®C DoE MP | 2015 34
for designation as a Ramsar site. CIG
SM 13. Develop a Management Plan for Barkers NatignlbE CCCIG 2015 34
Park which incorporates and promotes compatibleimyil
use recreational activities fppols, ponds and mangrove
lagoons such a kayaking
SM 14. Use theEnvironmental Protection Funi DoE CIGCC | 2015 3

construct a manned interpretation centre on theesbio
Sea Pond, Barkers, to develop tourism capacityraise
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awareness of the value of associated habitatsitors
and residents.

SM 15. Access feasibility of designating Malportas PopdoE DoP CIG| 2012 2,4
a protected area. This pond is currently under @Grow
ownership, and has recently been impacted by reimoa
of buffer vegetation by illegal clearance for deghent.

SM 16. Produce management plans fools, ponds and| NT DoE 2009 3
mangrove lagoonander National Trust ownership.
SM 17. Implement associated SAPs. DoE 2015 1,2,3,45
Advisory

A1l. Promote best practice Development Plango DoE DoP ongoing 2,345
ensure the preservation and natural functiopoafls, CPA
ponds and mangrove lagoons. DCB
A2. Ensure that local planning mechanisms take into | DoE DoP ongoing 2,345
account the wildlife interest @bastal shrubland. CPA

DCB
A3. Promote adherence pwmols, ponds and mangrove | DoE NT 2015 2,34
lagoonsguidelines in relevant planning applications.
A4. Work with Department of Planningp formalize DoE DoP 2015 2,34
restoration protocol for quarry applications, CPA

incorporating adherence pwols, ponds and mangrove
lagoonsguidelines where appropriate, and promote
establishment of an escrow fund to cover the aafsts
close-plans prior to agreement of new excavations.

A5. Work with National Roads Authoritio complement| DoE DoP 2015 3,5
new roads developments with creation of suitably CPA
designed artificiapools, ponds and mangrove lago@ss|
an active and aesthetic component of the stormwater
management.

A6. Provide advice for landowners and developers e thoE ongoing 3
effective management of eutroplpiools, ponds and
mangrove lagoongo promote environmental health arjd
conservation of biodiversity.

A7. Targeted awareness of the need for the National | DoE CIG NT 2006 2
Conservation Law and the Endangered Species (Badle
Transport) Law.

Research & Monitoring

RM 1. Map allPools, ponds and mangrove lagoons DoE 2008 1
the Cayman Islands.
RM 2. Complete analysis of all significaRbols, ponds | DoE 2009 1

and mangrove lagooria the Cayman Islands, to
determine water quality, nutrient enrichment arlohig.

RM 3. Identify and prioritise most significafools, DoE NT 2009 1
ponds and mangrove lagooimsthe Cayman Islands.
RM 4. Instigate the design and testing of experimental DoE 2012 3,45

techniques to restore artificilbols, ponds and
mangrove lagoonsncluding seed collection,
propagation and planting, and the ecology of keymfa

RM 5. Develop guidelines for restoration of degraded | DoE 2015 3,4
man-madePools, ponds and mangrove lagodos
maximize ecological value.

RM 6. Investigate potential for disused marl-pits in key DoE CIG MP | 2015 34
areas to be acquired by the crown, for restoratimh
development as public amenities and wildlife pressr

RM 7. Assess ecological status of existing Animal DoE NT 2006 2,3,4
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Sanctuaries and compile Management Plans for their
maintenance, upkeep and improvement.

RM 8. Incorporate all pre-existing and forthcoming
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

DoE

2015

RM 9. Develop and expand research programmes, to
incorporate and target indicators of climate change

DoE

IntC

2010

2,5

RM 10. Utilise remote sensing to instigate a five-yearly
habitat mapping programme.

DoE

2015

Communication & Publicity

CP1. Subject to successful conclusion of RM4, increa|
public awareness by developing an artifigabls, ponds
and mangrove lagoortest site for educational purposs

[

S®0E

MP

2015

CP2. Subject to successful conclusion of RM4, publis
guidelines for restoration of degradeabls, ponds and

mangrove lagoonas an educational document for lang
owners.

N

DoE

MP

2015

CP3. Develop and emplace interpretation fmols,
ponds and mangrove lagoomsBarkers area, towards
maximising visitor experience / minimising impact.

DoE

CIG

2012

CP4. Raise public awarenessdols, ponds and
mangrove lagoonby introducing an educational “Stud
Ponds” for schools programme.

DoE

NT CN
DE

2012

CP5. Utilise designation of new National Parks and
protected areas to promote the Cayman Islands
internationally.

DoE

DoT CIG
NT MP

2006

CP6. Raise public awareness regarding the biological
and physical factors which contribute to eutroptiica
of pools, ponds and mangrove lagopasd publish

guidelines to assist preventative and remedial oreas

DoE

MP

Ongoing

REFERENCES and FURTHER READING for Pools, ponds and mangrove lagoons
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Management Plan for the Booby Pond Nature Res&8&5] (unpub.) Produced by the National Trustlier€ayman Islands, the
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Environment Agency and Broads Authority, Norwich.

Organisation for Economic Co-operation and Develeping1982). Eutrophication of waters. Monitoringsessment and control.

OECD, Paris.
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TERRESTRIAL HABITATS
14. Dry shrubland

Definition

“Shrubland” is a class of vegetation dominatedlbyaef which ranges in height between 0.5m and 5m.
Shrubs tend to grow as separate individuals or ptuaf individuals. Irshrubland the canopy cover of
shrubs constitutes greater than 25% of the totebmacover. Larger trees may be presersthirubland,
however, tree canopy cover should constitute leas 25% of the total cover to distinguish the drem
“woodland”.

Local outline

In the Cayman Islands, several different associataf shrubland exist, including the evergreen Islands
associated with coastal environments and mangtiowibkand. These associations are addressed elsswher
as elements ahangroveandcoastal shrublandhabitats.

The “shrubland” formation develops in responserie or both of two natural environmental stressiors.
coastal areas, vegetation growth is limited by sxpe to salt spray carried inland by wind. This rbay
compounded by drought stress at the extreme manfithe Bluff on Cayman Brac, caused by rapid
groundwater drainage from the edges of high cliffend at low elevations where the groundwates lie
between 1-2m from the ground surface, there isficgent depth of unsaturated (aerobic) rock tomsup
rooting of large forest trees, so shrubland predaneis.

Key Habitat Categoriesfor Dry shrubland
Incorporates, the following vegetation formatioasper Burton (2008b):
e Tropical or subtropical broad-leaved evergreentsand I11.A.1.N.a
* Mixed evergreen-drought deciduous shrubland witttslents [11.C.1.N.a

Key Speciesfor Dry shrubland

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor DRY SHRUBLAND
PART 1

Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special

significance to this habitat:

Bananaquit Coereba flaveola sharpei

Vitelline warbler Dendroica vitellina crawfordi / vitellina] SAP

Caribbean elaenia Elaenia martinica caymanensis

Cuban bullfinch Melopyrrha nigra taylori

Western spindalis Spindalis zena salvini

Red-legged thrush Turdus plumbeus coryi

Loggerhead kingbird Tyrannus caudifasciatus caymanensig

Thick-billed vireo Vireo crassirostris alleni

Yucatan vireo Vireo magister caymanensis
Reptiles Grand Cayman Blue iguana Cyclura lewisi SAP
Reptiles Sister Islands Rock iguana Cyclura nubila caymanensis SAP
Invertebrates Little Cayman snail Cerion nanus SAP
Plants Banara caymanensis SAP
Plants Consolea millspaughii caymanensis | SAP
Plants Pleurothallis caymanensis

PART 2
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Reptiles Grand Cayman Blue-throated anole Anolis conspersus
Reptiles Wood slave gecko Aristelliger praesignis praesignis
Reptiles Grand Cayman Ground boa Tropodophis caymanensis
Reptiles Cayman racer Alsophis cantherigerus
Reptiles Little Cayman Green anole Anolis maynardi SAP
Reptiles Grand Cayman Blue-throated anole Anolis conspersus
Invertebrates Little Cayman cicada Diceroprocta caymanensis
Invertebrates Grand Cayman cicada Diceroprocta cleavesi
Invertebrates Cayman Brac cicada Diceroprocta ovata
Invertebrates Centipede Leptophilus caribeanus
Plants Corato Agave caymanensis
Plants Allophylus cominia var. caymanensis
Plants Banara caymanensis SAP
Plants Buxus bahamensis
Plants Ironwood Chionanthus caymanensis SAP
Plants Silver thatch Coccothrinax proctorii SAP
Plants Broadleaf Cordia sebestena caymanensis SAP
Plants Dendropemon caymanensis SAP
Plants Euphorbia cassythoides
Plants Evolvulus squamosus
Plants Banana orchid Myrmecophila thomsoniana minor / SAP
thomsoniana
Plants Phyllanthus caymanensis
Plants Pilostyles globosa caymanensis
Plants Phyllanthus caymanensis
Plants Scolosanthus roulstonii
Plants Satinwood Zanthoxylum flavum
Current Status of Dry shrubland
Link to habitat map: Dry shrubland Grand Cayman
Link to habitat map: Dry shrubland Cayman Brac
Link to habitat map: Dry shrubland Little Cayman
Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Dry shrubland areas (ac areas (ac
GC CB LC GC CB LC GC CB LC GC CB LC
Dry shrubland | 29769 | 352.5 | 2251.3 59.4 104 | 1135 | 29175 | 3421 | 21378 2.00 2.95 5.04
Inland sparsely
vegetated rock 157.3 0.0 0.0 5.5 X X 151.8 X X 3.50 X X
TOTAL 31342 | 3525 | 2251.3 64.9 104 | 113.5 | 3069.3 | 342.1 | 2137.8 2.07 2.95 5.04

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trustgperty, and buffer zones
associated with Animal Sanctuaries and sensitivénmareas. The Animal Sanctuaries establishedruhdeAnimals Law (1976),
incorporate four significant inlangbols, ponds and mangrove lagop(te/o in Grand Cayman, one in Cayman Brac, orlstife
Cayman), extending to a total of 341 acres. Asanf2009, National Trust owned / shared ownershopgaties, protected under the
National Trust for the Cayman Islands Law (198%)erded to a total of ca. 3109 acres.

Key Sitesfor Dry shrubland

GRAND CAYMAN:

CAYMAN BRAC:
LITTLE CAYMAN:

East End shrublands
High Rock shrublands
Lighthouse shrublands
Central shrublands
Cerionshrublands
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Dry shrublandis currently critically under-represented withire throtected areas of the Cayman Islands.

Protected areas containing Area (ac) Location Ownership
dry shrubland
The Salina Reserve — a large portion of the reserve is | 623.66 Grand Cayman NT

dry shrubland - this is currently the release site for the
Grand Cayman Blue Iguana

The Splits — dry shrubland incorporating some 17.76 Cayman Brac NT
freshwater features

Natur e Conservation I mportance of Dry shrubland

» Biodiversity despite the extreme environmental conditionshéctvit is subjectdry shrubland
supports significant and unique biodiversity, savhehich occupies an extremely restricted
range. For example, the land sr@érion nanuss known only from a single 30Gmatch of
Evolvulus squamosum Little Cayman. Along witldry forest, dry shrubland one of the two
key habitats for terrestrial biodiversity in they@Gaan Islands.

» Plants:several endemic plants and trees are unique to &agmiry shrubland for example
Scolosanthus roulstonignd the Century Platgave caymanensis.

e Birds: dry shrublandsupports a diversity of resident and migratorg&irand is of special value
for migratory warblers.

» Reptiles:ithe open canopy afry shrublandfacilitates the penetration of light through tbhé&dge.
This contributes talry shrublandoeing an important habitat for reptiles, notalblg Grand
Cayman Blue Iguan@yclura lewisj and the Sister Isles Rock IguaBgclura nubila
caymanensis

» Storm refugiaa combination of the inland location or elevatedifion, and uniformity of canopy
makedry shrublandgesistant to storm damage. This resilience enalsleshrublando provide
stable refugia to wildlife during severe weather.

Current Factors Affecting Dry shrubland

» Invasive speciederal cats and dog packs range widelgip shrubland maintaining a meagre
and opportunistic existence, predating native bémis wildlife.

» Potential for recoverythough small in stature, the slow-growing naturenanydry shrubland
species belies their age. This contributes to #gtaral compliment of species being slow to
recover following clearance. More often than netisive species, such as Logwood
Haematoxylum campechianuand Wild tamarind_eucaena leucocephakae first to establish.
The opportunistic native Maiden pludomocladia dentat# also quick to re-colonise, in some
cases giving rise to unnatural and extensive stahtgs toxic species

* Residential developmeriti some settingsiry shrublandoccupies extensive areas of high ground,
and is susceptible to development, either directiyndirectly as a source of aggregate to fill ow
lying property.Developmenhas resulted in the clearance of significant sra€tiry shrublandn
the past 30 years.

» Speculative clearanc¢he complete clearance of all vegetation from aaak lot, to demonstrate
its extent and topography, is a common practidkénCayman Islands. This results in immediate
and long-term damage to the ecological value ofahd. Regardless of whether a sale is
forthcoming, invasive species colonise the cleared, compromising both the cleared site and
impacting neighbouring parcels. Speculative cleggaiso removes any option for a prospective
buyer to maintaining native vegetation outsidehef footprint of any new development.

* Non-native landscapings areas adry shrublandbecome increasingly fragmented, they become
more susceptible to ingress of invasive speciesdge effects, and less functional as viable
refugia for native plants and wildlife. Non-natiledscaping of surrounding areas restricts
wildlife corridors and seed transport systems, @gichlly isolating remnant stands of native
vegetation.
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e Agricultural developmentsoil pockets irdry shrublanchave typically provided some of the most
fertile and assessalfi@rm and grasslandm the Islands. Traditionally, small pockets ofi-sich
land were cleared by hand and planted with freié$t Larger areas were also cleared, and seeded
with grass for rough grazing of cattle. In someesasraditionafarm and grasslandsave now
been abandoned, and are reverting badtrest and woodlandHowever, for the most part, relict
farm and grasslandguickly revert to dense stands of the potentiaiiglesirable Maiden plum
Comocladia dentateand invasive species, such as Logwblagmatoxylum campechianitand
Wild TamarindLeucaena leucocephalay are alternately replaced bgbandevelopment.

» Fire: poorly managed use of fire to maintain pasture lafiten leads to damaging wildfires. Arson
also constitutes an occasional source of fire danbagry shrubland Fire can Kkill or displace
resident wildlife. Damaged areas are susceptibb®konisation bynvasive species

« Cultural identity:lacking the large trees of traditional use anduraltsignificancedry shrubland
is typically undervalued and underrepresented atguted areas.

¢ Hedonic valuedespite its biodiversity value, public awarenefsthe value ofdry shrublandags
behind that oforest and woodlandGiven some of the more spectacular species af éiad
fauna, and intriguing rock formations associatetih\wicaldry shrublandsit is likely that
increased public education, supported by on-sterpnetation and managed access, would greatly
improve the profile ofiry shrublands

Opportunitiesand Current Local Action for Dry shrubland

* TheNative Tree Nursergims to provide a source dfy shrublandrees, grown from locally
collected seed, with particular attention to thoSparticular rarity, endemic status and ecological
value, towards reintroducing key species, maintgithe ecological value of the built
environment, and preserving wildlife corridors.

* Nature tourismthe Blue Iguana Recovery Programme is currentbngbting to establish a 500
acredry shrublandreserve - an area of sufficient size to suppegliasustaining, free-roaming
population of the charismatic Grand Cayman Bluar@Cyclura lewisi.

HABITAT ACTION PLAN for Dry shrubland

OBJECTIVES TARGET

1. Update and refine existing mapsdsfy shrubland and delineate component 2008
vegetation formations for the Cayman Islands.

2. Maintaindry shrublandn a natural state, by allowing the natural preesswhich 2010
lead to their formation to continue.

3. Maintain and manage the variety of habitats, comitimsnand species alry 2010

shrubland and seek improvement of areas which have beeaded,.

4. Protect ca. 600 acres of contigualng shrublandn Grand Cayman (ca. 20% of th
total dry shrublandn Grand Cayman), and 300 acres on each of ther$sands,
towards preserving this biodiverse habiteftu and providing a viable reserve for
local iguana populations.

11%

2015

Dry shrubland PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation
PL1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.
PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 3
Transport) Law.
PL 3. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
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enforcement mechanism.

PL4. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,345
Cayman, and develop and implement guidelinesto | CPA DoE
discourage damage or disturbancempshrubland.
PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2,345
the Sister Islands, incorporating a long-term vidiar DCB DoE
the environmental, social, and economic developroeng
the Islands.
PL6. Continue and improve implementation of DoE CIG ongoing 2,4
international conventions, agreements and deobenrsto
which the Cayman Islands is committed.
PL7. Work with Department of Planningp introduce DoE DoP 2012 3
regulations to prevent speculative clearance af,land CPA
enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.
Safeguards & M anagement
SM 1. Use Crown land protection, and tBavironmental| CC DoE NT | 2015 2,4
Protection Fundto purchase and protect / establish MP CIG
management agreements with landowners, towards
protecting ca. 600 acres dfy shrublandn the East End
of Grand Cayman.
SM 2. Use theEnvironmental Protection Funid CcC DoE NT | 2015 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners, towards protecting ca. 300 acfes o
scenicdry shrublandat the Light House, East End of
Cayman Brac.
SM 3. Use theEnvironmental Protection Funic CcC DoE NT | 2010 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners, towards protectidgy shrublandn
Little Cayman, and protect tli&erion nanugpopulation.
SM 4. Implement active control of invasive fauna, DoE DoA 2010 3
including feral cats, dogs and Green iguanas itepted DEH
areas, towards maintaining native wildlife, partaaly
native lizards and birds.
SM5. Providedry shrublandspecies for landscaping andQEIIBP DoE 2008 3
restoration from th&lative Tree Nursery.
SM 6. Implement associated SAPs. DoE 2015 1,2,3,4
Advisory
A1l. Promote best practice Development Plas) to DoE DoP ongoing 2,34
ensure the preservation of and natural functiotirgf CPA
shrubland. DCB
A2. Ensure that local planning mechanisms are DoE DoP ongoing 2,34
encouraged to take into account the wildlife inteend CPA
hedonic value ofiry shrubland. DCB
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,34
Conservation Law and the Endangered Species (Badle
Transport) Law.
A4. Work with Department of Planning and local DoE DoP MP | 2009 2,34
developers to encourage retaining natwe shrubland
as low-maintenance high-aesthetic value elements of]
developed landscapes.
Research & Monitoring
RM 1. Update and refine existing mapsdoy shrubland.| DoE 2008 1
RM 2. Identify and prioritise most significant areasdoy | DoE NT DoT | 2009 13
shrublandthe Cayman Islands, incorporating pristine MP
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nature, ecological value, and presence of key speci

RM 3. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 4. Develop and expand research programmes, to| DoE IntC 2010 2,5
incorporate and target indicators of climate change
RM 5. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.
RM 6. Expand studies into the biodiversityary DoE IntC 2009 3
shrublandspecies.
RM?7. To facilitate screening of development projects jrDoE CC DoP | 2008 1
the environmental assessment process outlineain th CPA
National Conservation Law, update primary vegetatio DCB
maps for all three Islands.

Communication & Publicity
CP1. Raise public awareness of the ecological value pfBIRP DoE NT | 2010 3
dry shrublandusingCyclura lewisiandCyclura nubila
caymanensisas flagships for preservation.
CP2. Subject to SM1, use EU fund&hvironmental BIRP DoE CIG | 2009 3
Protection Fundo construct and man an interpretation INtC NT
centre in the East End of Grand Cayman, to develop
tourism capacity, and raise awareness of the \afldey
shrublandin visitors and residents.
CP3. Construct and man an interpretation centre at theDoE NT CIG 2015 3
Light House, East End of Cayman Brac, to develop
tourism capacity, and raise awareness of the \afldey
shrublandin visitors and residents.
CP4. Promotedry shrublandas a valuable feature of the DoE NT | DoT CIG| ongoing | 3
natural environment of the Cayman Islands
CP5. Promote landscaping with native trees typical of| DoE QEIIBP | 2008 3
dry shrubland. NT
CP6. Utilise designation of new National Parks and DoE DoT CIG | 2006 3
protected areas to promote the Cayman Islands NT MP

internationally.

REFERENCES and FURTHER READING for Dry shrubland
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TERRESTRIAL HABITATS
15. Forest and woodland

Definition

“Forest” is a class of vegetation characterized lojosed tree canopy, with interlocking crowns galhe
providing 60-100% cover. “Woodland”, by comparis@g¢haracterized by an open canopy, with tree
crowns constituting just 25-60% cover. The canogigiht offorest and woodlandanges from about 16m,
down to about 4.5m in height, below whishrublandspecies dominate.

Local outline
Mixed evergreen-deciduous forestamprise the majority of the natural vegetatiomhef interior of the
Cayman Islands.

The majority of the interior of the Cayman Islamslgry, however wet forested areas may occur at the
intergrades betweemangrovewetlands andbwland semi-deciduous foresh these areasgasonally
flooded / saturated semi-deciduous forestiablishes. In areas prone to flooding, wherejly a peaty
layer overlies permanently saturated oxisol saildah, Red BirclBursera simaruband Bitter Plum
Picodendron baccatumpredominate, with elegant Royal PaRoystonea regiamergent above the canopy.
Where more transiently rain-saturated oxisols dedirhestone pavement, Poison tietopium toxiferum,
MahoganySwietenia mahagonand Bull ThatchThrinax radiataare typifying species.

Dry forests are typified by a mixture of evergréeres (which maintain their foliage year-round) and
drought-deciduous trees (which shed their leaveimgulry periods). They occur predominantly on leigh
elevation dry land where the water table is moemtdm below the ground surface. A variant also riu
soil-covered areas seasonally flooded by rainwatetacterized by species such as mahogany and roya
palm, which are tolerant of saturation in the romte.

The Red BirctBursera simaruband Cabbage Tre&guipure discolouare usually dominant, and as fast-
growing and rapidly colonizing species they arecefglly abundant in forests regenerating after
disturbance. Old growth forests show high biodiitgnsith tree species occurring at a wide range of
abundances — some species being extremely spdisglputed through the forest. Three strata arenof
present (main canopy, emergents, and understory)ggihe forest a complex physical structure offgra
wide range of habitats for fauna.

Natural woodland is a rarity in the Cayman Islaridsnost cases, woodland represents a transitional
habitat, such as secondary growth developing ondireedfarm and grassland_eft to mature
undisturbed, such woodland would eventually devétop forest. For this reason, woodland and foaest
considered related elements here.

There are, however, some examples in the Islanel® woodland is regarded as a natural climax
community. For example, in Grand Cayman naturasdtropical or subtropical semi-deciduous
woodlandremain in woodland form, in areas where prevaitogditions are too dry to support
development of forest.

The category oforest and woodlanihcorporates the drie®eromorphic semi-deciduous forest
characteristic of the elevated Bluff of Cayman Brahich is typified by xeric vegetation such as\aga
and cactus.

Key Habitat Categoriesfor Forest and woodland
Incorporates, the following vegetation formatioasper Burton (2008b):
» Lowland semi-deciduous forest I.C.1.N.a
» Seasonally flooded / saturated semi-deciduoustfo@s..N.c
»  Xeromorphic semi-deciduous forest I.C.4.N.b
e Lowland / submontane drought-deciduous woodlariRiLIN.a.
e Tropical or subtropical semi-deciduous woodlan@.1.N.a
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Key Speciesfor Forest and woodland

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor FOREST AND WOODLAND
PART 1
Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless
specifically listed in part 20f special
significance to this habitat:
Grand Cayman parrot Amazona leucocephala caymanensis| SAP
Brac parrot Amazona leucocephala hesterna SAP
Northern flicker Colaptes auratus gundlachi
White-crowned pigeon Patagioenas leucocephala
Caribbean dove Leptotila jamaicensis collaris
West Indian woodpecker Melanerpes superciliaris caymanensig
Western spindalis Spindalis zena salvini
Loggerhead kingbird Tyrannus caudifasciatus caymanensig
Thick-billed vireo Vireo crassirostris alleni
Yucatan vireo Vireo magister caymanensis
Invertebrates Soldier crab (Hermit) Coenobita clypeatus SAP
Invertebrates Cayman Brown Leaf butterfly Memphis vericordia danielana
Invertebrates Swallowtail butterfly (endemic) Heraclides andraemon tailori
Invertebrates Cayman Zoe julia Dryas iulia zoe
Plants Aegiphilia caymanensis SAP
Plants Buxus bahamensis
Plants Casearia staffordiae
Plants Ironwood Chionanthus caymanensis SAP
Plants Ghost orchid Dendrophylax fawcettii SAP
Plants Encyclia kingsii
Plants Epiphyllum phyllanthus var. plattsii SAP
Plants Old George Hohenbergia caymanensis SAP
Plants Pisonia margarettiae SAP
Plants Pleurothallis caymanensis
Plants Terminalia eriostachya margaretiae
Plants Tolumnia (= Oncidium) calochilum
Plants Tolumnia (= Oncidium) variegata
PART 2
Reptiles Western Grand Cayman Blue-throated anole Anolis conspersus conspersus
Reptiles Eastern Grand Cayman Blue-throated anol¢ Anolis conspersus lewisi
Reptiles Cayman racer Alsophis cantherigerus
Reptiles Yellow galliwasp Celestus crusculus maculatus
Invertebrates Little Cayman cicada Diceroprocta caymanensis
Invertebrates Grand Cayman cicada Diceroprocta cleavesi
Invertebrates Cayman Brac cicada Diceroprocta ovata
Plants Allophylus cominia var. caymanensis
Plants Cayman Silverbush Argythamnia proctorii
Plants Beloglottis costaricensis
Plants Yoke wood Catalpa longissima
Plants Cedar Cedrela odorata SAP
Plants Celtis trinervia
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Plants Ironwood Chionanthus caymanensis SAP

Plants Silver Thatch palm Coccothrinax proctorii SAP

Plants Colubrina arborescens

Plants Clamcherry Cordia laevigata

Plants Crossopetalum caymanense

Plants Daphnopsis americana

Plants Dendropanax arboreus

Plants Drypetes sp.

Plants Smokewood Erythroxylum confusum

Plants Faramea occidentalis

Plants Jatropha divaricata

Plants Licaria triandra

Plants Lignum vitae Lignum vitae

Plants Margaritaria nobilis

Plants Banana orchid Myrmecophila thomsoniana minor / SAP
thomsoniana

Plants Oeceoclades maculata

Plants Prosthechea cochleata

Plants Rauvolfia nitida

Plants Tillandsia festucoides

Plants Trichilia havanensis

Plants Bull rush Zamia integrifolia

Plants Satinwood Zanthoxylum flavum

Current Status of Forest and woodland

Link to habitat map: Forest and woodland Grand Caym
Link to habitat map: Forest and woodland Caymandra
Link to habitat map: Forest and woodland Little Gzgn

Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Forest and woodland areas (ac areas (ac)
GC CB LC GC CB LC GC CB LC GC CB LC
Seasonally flooded /
saturated semi-
deciduous forest
I.C.1N.c 163.3 0.0 0.0 59.1 X x | 104.2 X X 36.2 X X
Xeromorphic semi-
deciduous forest
I.C4Nb 0.0 | 4530.0 0.00 X | 261.7 X X | 4268.3 X X 5.8 X
Dry forest and woodland | 7363.6 0.00 | 1930.8 | 490.8 X 714 | 6872.7 x | 1859.5 6.7 X 3.7
TOTAL 7526.9 4530 | 1930.8 | 549.9 | 261.7 71.4 | 6977.0 | 4268.3 | 1859.5 7.3 5.8 3.7

Terrestrial Protected Areas in the Cayman Islanedimited to Animal Sanctuaries, National Trustperty, and buffer zones
associated with Animal Sanctuaries and sensitivénmareas. The Animal Sanctuaries establishedruhdeAnimals Law (1976),
incorporate four significant inlarbols, ponds and mangrove lagop(ta/o in Grand Cayman, one in Cayman Brac, oristtie
Cayman), extending to a total of 341 acres. Asaof2009, National Trust owned / shared ownershopgaties, protected under the
National Trust for the Cayman Islands Law (198X)erded to a total of ca. 3109 acres.

Key Sitesfor Forest and woodland
GRAND CAYMAN: The Mastic region, North Side
The Ironwood forest, George Town

CAYMAN BRAC: The Bluff forest
LITTLE CAYMAN: The Central Forest
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Forest and woodland currently the best represented terrestrial Babjpe within the current protected
areas of the Cayman Islands.

Protected areas containing Area (ac) Location Ownership

forest and woodland

Mastic Reserve — a large reserve, the majority of which | 998.04 Grand Cayman NT (inc. 91 acres in
is forest and woodland shared ownership)
Brac Parrot Reserve 286.6 Cayman Brac NT

Booby Pond Nature Reserve - a small portion, in the 4572 Little Cayman NT

north of the reserve is forest and woodland

Given the complexity oforest and woodlancand the high biodiversity it supports, uniqueaareesmain
unprotected. On example is thtenwood Forestn George Town. A small (ca. 70 acres) originalvgio

dry forest bounded by urban development,ltbawood Forestontains Grand Cayman’s most significant
populations of Old Georgdohenbergia caymanensind Ghost orchidBendrophylax fawcettiiin 2008,

a controversial roads development through the fovess shelved amid public outcry. At the presenéet
this area remains without any form of formal préitat.

Natur e Conservation I mportance of Forest and woodland

» Biodiversity dry forest represents the most biodiverse dfeatestrial habitats in the Cayman
Islands (closely followed bgry shrubland).Those at higher elevations are structurally comple
and ancient, possibly existing above sea leveltfedast 2.5 million years (Jonetal.1994).
Biodiversity is highest in areas where the forest hdjacent to wetlands. In this situation, moist
air derived from the wetland bathes the understamyyiding a humid environment beneath the
trees canopy; conducive to the profuse growth gftgpes, including bromeliads and orchids.

* Rare plantsdry forests include the Cayman Islands’ most sigaift assemblies of rare and
endemic plants and trees.

» Birds: dry forest supports a diversity of resident andratigry birds. Fruiting trees dbrest and
woodlandprovide food and shelter for nest-builders. Thimi and dead trucks of large forest
trees provide a home for cavity nesters.

» Bats:dry forest is an important habitat for severalcsge of bat including the White-shouldered
batPhyllops falcatugSAP).

Other:

e Cultural identity:dry forest supports many species which have playgidnificant role in the
development of the Cayman Islands, and contritutit cultural identity, including Ironwood
Chionanthus caymanenstbe National Tree, Silver ThatgalmCoccothrinax proctoriithe
National Bird, the Cayman parr8imazona leucocephaland the National Flower, the Banana
orchid Myrmecophila thomsoniana.

» Hedonic valuedry forest supports the largest and most proflesa fn the Cayman Islands. The
strong visual aesthetic of the forest, combinedh it ancient nature and cultural value
contributes to its appreciation as a natural emvirent. Natural forest vistas represent a significan
and tangible component of the popular percepticandfunspoilt” environment.

» Recreationforest trails are enjoyed by local walkers, birdstetrs and by overseas visitors
interested in the natural environment. The closeel tanopy which typifies dry forest provides
forest trails with shade throughout the coursénefday; making forest walks one of few outdoor
activities in Cayman, which can be undertaken enghade.

* Nature tourismiocal guides are employed to escort visitors omdbtrails, on both Grand
Cayman (by thé\ational Trust for the Cayman Islarjdsnd on Cayman Brac (by tBepartment
of Tourisn).

Current Factors Affecting Forest and woodland
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» Fragmentation: forest and woodlati&l highly susceptible to fragmentation. Fragmeaoiat
interrupts wildlife corridors, introduces invasigpecies and exposes extensive areas of forest to
damagingedge effectdncluding wind sheer, ingress of light, and mamifion of microclimate.

» Invasive speciesvhen intact, the closed tree canopy which typifegest and woodlandestricts
the amount of light reaching the forest floor, éintdts the potential for establishment of invasive
species. When the canopy is disrupted, howevéerelity natural events or fragmentation,
invasive species colonise disturbed areas mordlguitan natural primary colonisers such as
Red birch. Once established, edge effects enapptesa of invasive species from the margins of
disturbance further into the interior of the forest

» Residential development: forest and woodlgymically occupy high ground. Given the low-lying
nature of the majority of the land surface of ttey@an Islands, high ground is prized for
development — either directly, or as a source gfegate with which to fill low-lying properties.
This has resulted in the clearance of significeatts of dry forest in the past 30 years.

» Speculative clearancéhe complete clearance of all vegetation from aatak lot, to demonstrate
its extent and topography, is a common practideénCayman Islands. This results in immediate
and long-term damage to the ecological value ofahd. Regardless of whether a sale is
forthcoming, invasive species colonise the cleared, compromising both the cleared site and
impacting neighbouring parcels. Speculative cleagaemoves any option for a prospective buyer
to maintaining native vegetation outside of thetjoiot of any new development.

* Non-native landscapings areas dbrest and woodlanlecome increasingly fragmented, they
become more susceptible to ingress of invasiveispand edge effects, and less functional as
viable refugia for native plants and wildlife. No@ative-landscaping of surrounding areas restricts
wildlife corridors and seed transport systems aiof) remnant forest stands ecologically.

e Agricultural developmentsoil pockets irforest and woodlantiave typically provided some of
the most fertile farming land in the Islands. Ttexdtially, small pockets of soil-rich land were
cleared by hand and planted with fruit trees. Laggeas were also cleared, and seeded with grass
for rough grazing of cattle. In some cases, tradél farm land has now been abandoned, and is
reverting back to woodland, however, for the mast,draditional farmlands are been replaced by
suburban development.

» Lack of public educatiorthere is a popular misconception tfaest and woodlandre more
extensive than they are, due to an inability téedéntiate native and invasive species. There is a
general lack of understanding of how little “vigtdreenery” of the islands constitutes native
vegetation. The homogenous curtain of invasiveispdining roads and colonising disturbed
areas belies the diversity of species and struatuttee interior of the ancient forest.

» Storm damagea combination of the inland location and elevaiesition of dry forests make this
habitat resistant to storm surge. Fragmentatioth désruption of the integrity of the tree canopy,
however, undermines the natural protective topdgray the tree crowns, and exposes the
understory to destructive winds. Damaged areasiaeeptible to colonisation lxyvasive
species

» Fire: dry forest has been subject to significant fireege, in the most part arising from fires for
agricultural clearance getting out of control, @mson adjacent suburban areas. Damaged areas
are susceptible to colonisation inyasive species

Opportunitiesand Current Local Action for Forest and woodland

» TheNative Tree Nursergims to provide a source fafrest and woodlanttees, with particular
attention to those of particular rarity, endematiss and ecological value, towards reintroducing
key species, maintaining the ecological value eflibilt environment, and preserving wildlife
corridors.

* The purchase and protectionfofest and woodlantias been an ongoing priority programme of
the National Trust for the Cayman Islanfls several years.

HABITAT ACTION PLAN for Forest and woodland

OBJECTIVES TARGET
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1. Update and refine existing mapsfofest and woodlandand delineate component 2008
vegetation formations for the Cayman Islands.

2. Maintainforest and woodlandh a natural state, by allowing the natural preess 2010
which lead to their formation to continue.

3. Maintain and manage the variety of habitats, conitiasnand species dbrest and 2010
woodland and seek improvement of areas which have beeaded,.

4, Protect 20% of currently remainirigrest and woodlandh the Cayman Islands. 2015

Forest and woodland LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,34
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 3
Transport) Law.

PL 3. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL 4. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3,4,5
Cayman, and develop and implement guidelinesto | CPA DoE

discourage damage or disturbancéotest and

woodland.

PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2,345
the Sister Islands, incorporating a long-term visfior DCB DoE

the environmental, social, and economic developroént

the Islands.

PL6. Continue and improve implementation of DoE CIG ongoing 2,4

international conventions, agreements and deobenrsto
which the Cayman Islands is committed.

PL7. Work with Department of Planningp introduce DoE DoP 2012 3
regulations to prevent speculative clearance af,land CPA
enforce regulations prohibiting clearance of lagd b DCB

mechanical means without planning permission.
Safeguards & M anagement

SM 1. Use theEnvironmental Protection Funid CC DoE NT | 2015 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners, towards protecting remaining land
associated with the Mastic Reserve, Grand Cayman.
SM 2. Use theEnvironmental Protection Funic CcC DoE NT | 2015 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners, towards maintaining the ecological
link, and establishing one contiguous protected,anéth
the Central Mangrove Wetland.

SM 3. Use theEnvironmental Protection Funid CC DoE NT | 2015 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners of theavesandforest and woodland
associated with the Old Man Bay (Bat) Caves, Grand

Cayman.
SM 4. Subject to favourable assessment of 2005 fire | CC DoE NT | 2015 2,34
damage to primary forest in the area, use the MP CIG

~

Environmental Protection Funith purchase and protect
establish management agreements with landowners ¢

=+
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forest and woodlandssociated with the Arlington Roadl
wooded community.

SM 5. Work with and support local landowners to ensyr€C DoE NT | 2015 2,4
the continued protection of the Ironwood Foresgr@lr MP CIG
Cayman, using thEnvironmental Protection Funid
establish management agreements with landowners if
necessary.
SM 6. Use theEnvironmental Protection Funid cC DoE NT | 2015 2,4
purchase and protect the land parcel along thersast MP CIG
border of the Brac Parrot Reserve, increasingiteecf
the current reserve by ca. 25%.
SM7. Commence establishment of a second protectefl CC DoE NT | 2015 3,4
area ofdry foreston Cayman Brac, of comparable size|to MP CIG
the Brac Parrot Reserve.
SM 8. Use theEnvironmental Protection Funi CcC DoE NT | 2015 2,4
purchase and protect / establish management agnéeme MP CIG
with landowners of the Central Forest on Little Gay.
SM 9. Implement active control of invasive fauna, DoE DoA 2010 3
including feral cats, dogs and Green iguanas itepted DEH
areas, towards maintaining native wildlife, partaaly
native lizards and birds.
SM 10. Provideforest and woodlandpecies for QEIIBP DoE 2008 3
landscaping and restoration from tiative Tree
Nursery.
SM11. Implement associated SAPs. DoE 2015 1,234
Advisory
Al. Promote best practice Development Plas) to DoE DoP ongoing 2,34
ensure the preservation of and natural functiodrgf CPA
forest. DCB
A2. Ensure that local planning mechanisms are DoE DoP ongoing 2,34
encouraged to take into account the wildlife inteend CPA
hedonic value oforest and woodland. DCB
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,34
Conservation Law and the Endangered Species (Badle
Transport) Law.
A4. Work with Department of Planning and local DoE DoP MP | 2009 2,34
developers to encourage retaining nafowest and
woodlandas low-maintenance high-aesthetic value
elements of developed landscapes.
Research & Monitoring
RM 1. Update and refine existing mapsfofest and DoE 2008 1
woodland.
RM 2. Identify and prioritise most significant areas of | DoE NT DoT | 2009 13
forest and woodlanthe Cayman Islands, incorporating MP
pristine nature, ecological value, and presendepf
species.
RM 3. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 4. Develop and expand research programmes, to| DoE IntC 2010 2,5
incorporate and target indicators of climate change
RM 5. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.
RM 6. Expand studies into the biodiversityfofest and | DoE IntC 2009 3

woodlandspecies.
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Communication & Publicity

CP1. Promoteforest and woodlands a valuable featurg DoE NT | DoT CIG | ongoing
of the natural environment of the Cayman Islands.

CP2. Promote landscaping with native trees typical of| DoE QEIIBP | 2008
forest and woodland. NT

CP3. Utilise designation of new National Parks and DoE DoT CIG | 2006
protected areas to promote the Cayman Islands NT MP

internationally.

REFERENCES and FURTHER READING for Forest and woodland
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TERRESTRIAL HABITATS
16. Caves

Definition
Cavesare erosional landforms, including pot holes asduies, which form as a result of wave action, or
the action of rain and underground water courses.

Local outline

Over time, the carbonate rock which forms the Cayistands has repeatedly been submerged by, and
emerged from, the Caribbean Sea. Limestone isiensathry rock composed largely of the mineral ¢alci
(calcium carbonate, CaGJ Older strata have been dolomitized with CaMg@&placing CaCg
Carbonate rocks are partially soluble in water, imgkhem susceptible to erosion.

The effect of seawater erosion is evident inNtagitime cliffsaround the Islands, with distinct wave-cut
notches clearly visible in the rock. These notabexsur both significantly higher and lower than gresent
sea surface, indicating prehistoric variationsda-tevel.

Rain water settling in hollows and cracks dissols@sace rock, infiltrating and widening to forneth
jagged topography typical of the interior of thiatgls. The extension of fissures below the surfdidbe
rock leads to the channelling of underground wegerrses, resulting in the formation of larger Solut
cavities andcavesThese erosional landscapes are knowkeasts

Key Habitat Categoriesfor Caves
Erosional landforms, including pot holes and fissymwhich form as a result of wave action, or tttéoa
of rain and underground water courses.

« Caves
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Key Speciesfor Caves

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor CAVES

PART 1

Category Detail Scientific Reference NBAP

Mammals All batsare protected under part 1 Chiroptera SAP

Current Status of Caves

The current status afavesin the Cayman Islands is largely unknown. GlSnexfeing, cave system
mapping, and assessment of current biologicaleéstesfcaves will be addressed as part of tResearch &
Monitoring of this HAP. Of the major knoweoaves only the Salina Bat Cave falls within a protecteea -
the National Trust Salina Reserve.

Key Sitesfor Caves

GRAND CAYMAN: Old Man Bay (Bat) Caves
Miller's Caves
Furtherland Farm Caves
Dolphin Caves
Crab Cave
Salina Bat Cave - falls within the National $r$alina Reserve.
Spotts Cave

CAYMAN BRAC: Hutia Cave
Fig Tree Cave
Pollard Bay Cave
Shearwater Cave 1 and 2
Sea bird Cave
Spot Bay Cave
Peter's Cave
Patton’s Fissure
Chandelier Cavediscovered and vandalised in 2006
Rebecca’s Cave

Cavesare currently underrepresented within the protbateas of the Cayman Islands.
The most significantavessites currently protected are:

Salina caveGrand Cayman, property of th&tional Trust for the Cayman Islands
Natur e Conservation I mportance of Caves

» Bats:several of Cayman’s resident species of bats inlsabes Bats are important indicator
species of a functional environment, and contrilsigeificant biological control of undesirable
insects such as mosquitoes. Bats are sensitivistiorlshnce, some species particularly so, both
directly, and indirectly, by virtue of modificatiaof their roost sites. Factors such as air currents
and microclimate greatly influence roost site sility. Old Man Bay (Bat) Cavesnce supported
a roosting population dfadarida brasiliensisWhen the roost was first assessed, in 1979, Morga
estimated the population size at between 2,00®8@D individuals (Morgan 1994). Ticave
shows signs of significant disturbance, both bigtiigg of fires and extraction of guano. These
activities have probably contributed to completsatton of the colony by Tadarida, with only a
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small population oArtibeus jamaicensigzemaining. Roosts at Bodden (Pirates) Cave, amd@#t
Cave, Cayman Brac, are similarly now largely desbrt

New specieghe restricted confines of undisturbealveenvironments represent a microcosm for
evolutionary processes. As a result, new and ursgeeies are often found associated with
specificcavesystems.

Other:

Geological interesterosional features of limestonavescontribute to their geological interest.
Palaeontological interestundisturbedavesediments and deposits can provide a valuable
prehistoric record. In the Cayman Islands, the nitgjof fossils are found close to the surface.
Significant deposits have been recovered firab CaveandDolphin Cavein Grand Cayman,
andPatton’s FissureandPollard Bay Caven Cayman Brac - notes currently reside with the
Florida Museum of Natural History.

Hedonic valueaccessibleaves especially those with significant rock formatiare of general
interest to the public.

Cultural: Peter's Cavas the most significant cave from a cultural petjve. Situated high in
the cliffside of the Bluff on Cayman Brageter's Caveserved to shelter many survivors of the
devastating '32 Storm, in which 109 people lostrthees. It is still used as a refuge to this day.
Nature tourismaccessibleaveshave the potential to be developed into populé&ureaourism
attractions. Tours are usually facilitated throlmgal guides under direction of a Management
Authority. Given the sensitivity of the biologicahd geological features ofvesto disturbance
and damage, effective site management is essértiake features of interest are to be preserved.
Pirate’s Cavein Bodden Town featurd8odden Caveas part of a low-end tourist attraction,
incorporating an (abandoned) roostofibeus jamaicensiand animal menagerie.
Recreationwherecaveaccess is challenging, caving and potholing mapie established niche
sports. Some exploration and mapping of¢aeesystems in the Cayman Islands has been
undertaken, however, this information should béenged and updated.

Current Factors Affecting Caves

Dumping: cavesnd fissures entrances are commonly used as dgrgmuinds. This practice
causes disturbance tavedwelling creatures, and results in the blockingmtranceways, and
modification of internal air-currents and microcéita.

Developmentwhencavesare uncovered during the course of land clearandedevelopment,
they are usually in-filled with rock aggregate. Ténés generally little impetus for the preservation
of cavesand incorporative site design.

Vandalism:erosional rock formations develop over hundredseamh thousands of years,
however, they are generally extremely fragile iturg, and susceptible to momentary physical
damage. This makes rock formations an attractirgetdor vandals and unscrupulous souvenir
hunters. Single incidents of vandalism may infietmanent and irreparable damage.
Disturbance: cavemay be subject to deliberate or accidental distouck. The use of fire, bright
lights, and the simple presence of people can fficismt to encourage a sensitive bat colony to
desert an otherwise suitable roost. Sea bird ca@ayman Brac requires immediate assessment,
to determine whether any bird interest remains.

Lack of public educatiompublic fear and folklore contribute to misperceps regarding bats, and
contribute to their persecution and an undervaloifhcaves.

Opportunitiesand Current Local Action for Caves

Agricultural Pavilion Cave -a small cave on the northern boundary of the Lovialey forest,
adjacent the Agricultural Pavilion, was filled widlebris following Hurricane lvan. In 2007,
discussions commenced with the Department of Alticeiregarding the clearance of debris from
the site and restoration of the cave. This init&tivould complement current plans by DoA to
upgrade the Pavilion site, and promote the Agrisaiinitiative.
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* 0Old Man Bay (Bat) Caves this network incorporates over a dozen surfases, and may
represent the most significant cave system in gng@n Islands. In 2004, an abortive attempt to
develop the site as a tourist attraction resultegixcavation of the cave floor. Poorly planned
widening of established access trails resultetiéneistablishment of Maiden pluGomocladia
dentata Though heavily impacted by fire, which probabbntributed to the desertion of the
historic colony ofTadarida brasiliensisa bat presencé(tibeus jamaicensjgemains in the
largest cave, and several of the smaller cavessitbeemains of significant interest, and benefits
from primary dry forest, incorporating large Strierdigs Ficus aurea This site might respond
well to targeted restoration and management.

» Chandelier Cave Cayman Brae discovered in 2006 as a result of new road coctsdn, this
cave is of special geological interest for its desis of slim stalactites. Major features were
vandalised within weeks of discovery.

HABITAT ACTION PLAN for Caves

OBJECTIVES TARGET

1. Improve knowledge and understandinga¥esin the Cayman Islands. 2015
2. Ensure protection of species which relyaaveshabitat. 2008
3. Protect 30% of currently knoweavessystems in the Cayman Islands. 2015

Caves LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 2,3
Law.
PL2. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL 3. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3
Cayman, and develop and implement guidelinesto | CPA DoE

discourage damage or disturbanceduwes.

PL4. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2,3
the Sister Islands, incorporating a long-term visfior DCB DoE

the environmental, social, and economic developroént

the Islands.

PL5. Continue and improve implementation of DoE CIG ongoing 2,3

international conventions, agreements and deatenrsito
which the Cayman Islands is committed.

PL 6. Work with Department of Planningp introduce DoE DoP 2012 2
regulations to prevent speculative clearance af,land CPA

enforce regulations prohibiting clearance of lagd b DCB

mechanical means without planning permission.

PL7. Clarify land ownership issues associated with DoE DoP LS | 2010 2,3
caves There is a presumption thadvesbelong to the CPA

landowner above, however landownership may be DCB

stratified vertically as well as horizontally. Thisue CIG

may give rise to ambiguity of ownership, particlyan
relation to systems which transgress surface owigers
boundaries, have multiple openings, or open onto
Crown-owned cliff face.

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Furit cC | DOENT | 2015 | 2,3
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purchase and protect / establish management agnéen
with landowners of theavesandforest and woodland
associated with the Old Man Bay (Bat) Caves, Grand
Cayman.

he

MP CIG

SM 2. Use of theEnvironmental Protection Funtd
purchase and protect / establish management agnéen
with landowners of Peter's Cave and Chandelier Cav:
and surrounds, Cayman Brac.

CC
e

14

DoE NT
MP CIG

2015

2,3

SM 3. Subject to RM4, use tHenvironmental Protection
Fundto purchase and protect / establish managemen
agreements with landowners of the previously unredp
cave system running the length of the Bluff, Cayman

Brac.

CcC

©

DoE NT
MP CIG

2015

2,3

SM 4. Use theEnvironmental Protection Funi
purchase and protect / establish management agneen
with landowners of @avesuitable for establishment as
“show-cave”. Develop on-site access and interpmetat
to facilitate visitation by school-groups, towards
educating students regarding the geological and
biological interest otaves

CcC

a

DoE NT
MP CIG
DE

2015

12,3

SM5. Investigate Bluff-faceavesin Cayman Brac for
nesting seabirds, and employ protective measuigs an
access management at sensitive sites, as necessary.

DoE

IntC

2010

12

SM 6. Work with theDepartment of Agriculturéo
support the restoration of tiigriculture Pavilion Cave
as part of the Agritourism site project.

DoA

DoE IntC

2009

2,3

SM 7. Employ protective measures and access
management at sensitive sites, as necessary, ®ward
preserving biological and geological interest.

DoE

IntC

2015

SM 8. Implement KEY SPECIESAPSs, with special
attention to th@atsSAP..

DoE

2015

12,3

Advisory

A1l. Work with Department of Planningnd developers
to encourage incorporative site design, when caves
are discovered as a result of clearance for dexsop,
towards retainingavesas functional elements of
developed landscapes

DoE

DoP MP

2008

12

A2. Promote best practice Development Plango
ensure the preservation, and natural functiolcaes.

DoE

DoP
CPA
DCB

ongoing

A3. Ensure that local planning mechanisms take into
account the wildlife interest and hedonic valueaies.

DoE

DoP
CPA
DCB

ongoing

A4. Targeted awareness of the need for the National
Conservation Law.

DoE

CIGNT

2006

2,3

Research & Monitoring

RM 1. Determine ownership status of all significant ca|
systems.

VEOE

2010

RM 2. Recover and update existing data ondineesof

the Cayman Islands, including those mapped by Morga

1994, and files held by the Florida Museum of Naltur
History.

DoE

2010

RM 3. Update GIS and internal maps of cave systemg
assess immediate threats to their integrity.

dbolE

2010

1,2

RM 4. Investigate reports of the existence of a cave

DoE

2009
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system running the length of the Bluff on Caymaad®r

RM5. Investigatecavedfor presence of bats, and other] DoE IntC 2015 1
possibly unique or unknown species.

RM 6. Work with outside agencies to establish DoE IntC 2015 1,2,3
management and restoration protocols for protecied

systems.

RM?7. Incorporate all pre-existing and forthcoming DoE 2015 1

research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.

RM 8. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.

Communication & Publicity

CP1. Promotecavesas a valuable feature of the naturgl DoE NT | DoT CIG | ongoing 1
environment of the Cayman Islands.

CP2. Educate public about the specific sensitivities off DoE NT | MP 2012 1
caves and urge cave visitors to avoid damagingities.

CP3. Work with the public and students to allay NT DoE | IntC MP | ongoing 1
traditional fears regarding bats.

CP4. Utilise designation of new National Parks and DoE DoT CIG | 2006 1

protected areas to promote the Cayman Islands NT MP

internationally.

CP5. Utilise show-cave to educate students about the] DoE IntC CIG | 2015 1

geological processes which form the Cayman Islands| MP

REFERENCES and FURTHER READING for Caves

Anderson, S., Woods, A.A., Morgan, G.S. and OliVEr_.R. (1983). Geocapromys brownie. Am. Aoc. Maatmgists. Mammalian
species 201: 1-5.
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TERRESTRIAL HABITATS
17. Farm and grassland

Definition

For these purposefsrm and grasslané regarded as any land which is activity manageagricultural
purposes (including occasional use), or comes uth@einfluence of agricultural practice, specifigathe
growing of fruits, crops or the keeping of livestoc

Local outline

Given the paucity of good soil in the Cayman Isiafarm and grasslands typically fragmented.
Additionally, farming inkarstareas generally suffers from a lack of surfaceewatith rainwater quickly
moving through crevices and deeper into the groAnehariety of natural habitats are modified to puod
land suitable for planting and grazing. Cleararfdew-lying buttonwood wetlands results in the fation
of seasonally flooded grasslandsibject to prolonged flooding during the wet s@asn most areas
Urochloa muticaandLippia nodiforadominate, however, in some unmanaged wet arecls asuthe
southern portion of the Salina Reserve, grassytands develop. Dominated by Sawgr@sadium
jamaicensethese semi-natural grasslands are maintained dinelénfluence of intermittent wildfires.
These wildfires may contribute to the maintenarfcéhe associate endemic hekbalinis kingsii(Diochon
2003).

In dryer areas, pasture derived from the clearahéarest and woodlandesults in the formation of
medium tall tropical/subtropical grassland with lad-leaved evergreen or semi-evergreen sharii§ in
the driest areashort tropical or subtropical grassland with brodekved evergreen or semi-evergreen
shrubs In these areas, Guinea gr&ssicum maximurdominates. A native of Africa, Guinea grass is
cultivated providing pasture or cut fodder for leatReversion to forest is generally preventeddgssnal
burning which kills tree saplings.

In areas where pastures become relict, dry areasadurally colonised by species such as Strawberry
Eugenia axillaris LancewoodRandia aculeatand Parrot berrBourreria venosaHowever, in most cases,
natural colonisers are marginalized by invasiveeigsesuch as Logwoddaematoxylum campechianum
and Wild tamarind_eucaena leucocephala.

Farm and grasslana@dditionally incorporates crops and plantationsilé/some vegetables are grown,
fruit plantations are the predominant crop, inchgdinango, banana, avocado, sweetsop and soursop.

Key Habitat Categoriesfor Farm and grassland
Incorporates, the following vegetation formatioasper Burton (2008b):
e Seasonally flooded grasslands V.A.1.N.g.
*  Medium tall tropical/subtropical grassland with &deleaved evergreen or semi-evergreen shrubs
V.A.3.N.c.
e Short tropical or subtropical grassland with bréealved evergreen or semi-evergreen shrubs
V.A.3.N.f
e  Saturated tropical or subtropical perennial forgetation V.B.1.N.d
»  Agricultural plantation
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Key Speciesfor Farm and grassand

The following are selected from the schedules efdraft National Conservation Law; illustrating soof
the endemic species, and those protected undenati@nal agreements, which are dependent upon this
habitat.

KEY SPECIESfor FARM AND GRASSLAND

PART 1
Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 20f special
significance to this habitat:

Grand Cayman parrot Amazona leucocephala caymanensis| SAP

Brac parrot Amazona leucocephala hesterna SAP

West Indian Whistling-duck Dendrocygna arborea SAP
Reptiles Grand Cayman Blue iguana Cyclura lewisi SAP
Plants Agalinis kingsii

PART 2
None
INVASIVE

Birds | Monk parakeet (Parrot SAP) | Myiopsitta monachus | sap

Current Status of Farm and grassland

Working with local farmers, thBepartment of Agriculturand theAgricultural SocietyGIS mapping and
assessment of current and relict farmlanitibe undertaken as part of tResearch & Monitoringf this
HAP - identifying key areas for farming, towardegervation of agricultural practice, and early
identification of opportunities and possible coctli for environmental conservation.

Link to habitat map: Farm and grassland Grand Cayma
Link to habitat map: Farm and grassland Cayman Brac
Link to habitat map: Farm and grassland Little Cam

Habitat Status 2006 Total area (ac) Area within protected Area outside protected % Habitat protected
Seasonally flooded areas (ac areas (ac)
grassland GC cB LC GC CcB LC GC CB LC GC CcB LC
Seasonally flooded
grassland V.A.1.N.g 99.6 0.3 62 92.5 0.0 0.0 7.1 0.3 62 | 92.87 0.00 0.00
Farmland Current farmland usage, including crops and plantations, actively grazed pasture, and areas of prime relict farmland, to

be determined in consultation with local farmers and partners.

Key Sitesfor Farm and grassland
Currently, nofarm and grasslané actively managed for wildlife conservation iret@ayman Islands.
Nature Conservation I mportance of Farm and grassand

Grasslandis not a natural habitat of the Cayman Islandkpasturelands and grasslands may be regarded
as either actively man-modified or influenc@&@rtasslandsupports a variety of herb species, however, these
are generally pantropical weeds; many are invagpegies. The lack of structural diversity of grass,
combined with its complement of largely exotic 9peanakes it generally of low biodiversity importan

The loading of exotic species mean that, even abe@doned, invasive species establish ahead ohhatu
succession. As a result, even in relict fogrgsslandrarely reverts to truly nativeoodland

Of greater conservation interest are the semi-ab&awgrass Wetlands, in the southern marginseof th
Salina Reserve. These wetlands support one oftaalknown populations of the endemic hédpalinis

154



kingsii, the other known population being in disturbecharef exposed peat, in the Central Mangrove
Wetland.

Fruit plantations are of significant biodiversitglue. While fruit trees are generally exotic ingimi they

are structurally diverse, and many native spediestiracted to feed on the fruits. The ready ability of
food acts as &honeypot”, attracting native wildlife from the surroundingea. In some cases, predation is
restricted to windfall fruits, such as is the casth the Grand Cayman Blue igua@sclura lewisi In other
cases, native wildlife feeds on, and damages, dtilliton the trees, resulting in a conflict sitioat with
farmers. Damaging species include the Cayman pamaizona leucocephal®yest Indian woodpecker
Melanerpes superciliariBananaquiCoereba flaveoland several species of bats. Feral crop pestsdaciu
rats, AgoutisDasyprocta punctatand Monk parakeetdyiopsitta monachus

» Land use planningwhile of limited conservation valuéarm and grasslantias the capacity to
directly impact areas of conservation importanceubh inappropriate land use planning. The
current trend towards the loss of prirfeem and grasslantb residential development has to an
extent marginalized the agricultural industry. This the potential to encourage expansion of
agricultural land into areas of primary vegetatiSostainable land use planning would identify
and preserve the best areas of agricultural lamtly@educe pressure on both agricultural land and
natural areas from inappropriate development.

» Adaptive species: while farm and grasslasdot regarded a natural habitat, some nativeispe
are able to effectively adapt to the modified emwiment which it affords e.gsrand Cayman Blue
iguanaCyclura lewisiandthe endemic herBgalinis kingsii As native habitats come under
increasing pressure, appropriate managemeairiof and grasslantbwards encouraging and
maintaining its complement of adaptive species Wi#icome increasingly important.

Other:

« Cultural value:agricultural practice is a central component ef ¢hlture of the Caymanian
people. In recent years, the industry has declim¢idle face of the immediate and short-term
profits from land-sale and real estate, howeveasra of dedicated farmers remain, and the
agricultural tradition in carried on in the backysmand gardens of many Caymanians.

Current Factors Affecting Farm and grassland

» lllegal shooting:while some farmers are content to absorb the adstop damage by protected
species, for others, crop management has long @edeto illegal shooting, particularly of Cayman
parrotsAmazona leucocephal®espite paper protection under the Animals Lawtherities have
turned a blind eye to this activity, and to dategpnasecutions have been brought.

» Honeypot effectthe value of fruit farms as a feeding habitat dravildlife from outside of the
immediate area, into concentrated feeding aggmregstiThis exacerbates damage and encourages
a perception of greater numbers in the populafitve.honeypot effeanakes lethal control of
wildlife on site especially damaging, establishingycle of removal and immigration, resulting a
concomitant reduction in both proximal and distapplations.

» Developmentloss of traditionafarm and grasslantb residential development reduces its value
as a wildlife habitat, and may have the knock-daatfof forcing agriculture practice to expand
into new areas.

* Invasive speciesdue to its disturbed nature and heavy loadingkofie species, invasive species
are usually the first to establish in abandoneohfand.

» Fire: poorly managed use of fire to maintain pasture lafiteh leads to damaging wildfires.
Deliberate arson attacks also constitute an occaksmurce of fire damage. Notably, there is
some evidence that occasional, moderate burningcamatyibute to the habitat requirement for
Agalinis kingsii(Diochonet al. 2003).

» Financial cost:given the paucity of soil and limited land aregrieulture is not and never will be
a highly lucrative business in the Cayman Islafdizancial constraints moderate opportunities for
intensive farming practice and many forms of pesitil prove cost prohibitive. Immediately

155



profitable options, such as selling land for resthe development contribute to the pressure on
farmers.

» Lack of public educationAs land prices in the Cayman Islands increasditioaal farming
practice will become increasingly unsustainablaricially. If farming is to survive in the future,
innovative practices and diversification of prodant market will be required in order to maintain
the viability of the industry.

Opportunitiesand Current Local Action for Farm and grassland

« Parrot Jam A long-pending initiative of th®epartment of EnvironmertheParrot Jam Project
seeks to establish an USDA-approved jam-makinditiaoin Grand Cayman to process prime and
damaged fruit produce into a premium product fée &zcally and to the tourist market. The
initiative would pay farmers an elevated premiumtfeir product, and run on a not-for-profit
basis, trading on the parrot conservation anglefitewould be passed directly to farmers to
directly offset costs incurred by pest damage, #ithobjectives of preserving the Cayman parrot
and the farmland feeding habitat, and elevatingotireot from a crop pest to an effective
marketing tool.

» Agritourism:is currently a target area of interest for the Depant of Agriculture. Given the
honeypot effect ofarm and grasslandsuch initiatives might prove effective, assumieggl
compliance and effective management, and markefingtiatives.

HABITAT ACTION PLAN for Farm and grassland

OBJECTIVES TARGET

1. Update and refine existing mapsfafm and grasslandor the Cayman Islands. 2008
2. Ensure that environmental consideration is givemwaight in the development 2012
planning process fdarm and grasslandyith a view to seeking mutually beneficial
progress.

3. Reduce any negative impactfafm and grasslanan the surrounding environmertt. 2015

Farm and grassland LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 3
Transport) Law.

PL 3. Commence active enforcement of provisions unfi&oE CIG 2006 3
the Animals Law, Part 9, 78a, 78b and 7&gainst RCIP

illegal shooting and removal from the wild of nativ DoA

parrots, in tandem with Government ringing programm

PL4. Continue and improve implementation of DoE CIG ongoing | 3

international conventions, agreements and deatenrsito
which the Cayman Islands is committed.

PL5. Work with Department of Planningp introduce DoE DoP 2012 2
regulations to prevent speculative clearance af,land CPA

enforce regulations prohibiting clearance of lagd b DCB

mechanical means without planning permission.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2
Cayman, and develop and implement guidelines tosvgr€PA DoE

preservation of traditional high-valdiarmlandwhile
maintaining and maximising conservation value
PL7. Promote establishment ofDevelopment Plafor DoP CIG MP | ongoing 2
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the Sister Islands, incorporating a long-term vidiar DCB DoE
the environmental, social, and economic developroeng
the Islands.
Safeguards & M anagement
SM 1. Implement KEY SPECIESAPSs, with special DoE 1,2,3
attention to th&€Cayman ParroiSAP.
Advisory
A1l. Promote best practice Development Plango DoE DoP ongoing 2,3
ensure the preservation and natural function of the CPA
environment of the Cayman Islands. DCB
A2. Ensure that local planning mechanisms take into | DoE DoP ongoing 2,3
account the wildlife interest of the natural enwimcent CPA
of the Cayman Islands DCB
A3. Work with Department of Planningp address the | DoP DoE 2009 2,3
loss of natural habitat and prinfeem and grasslandb DoA AS
urban and suburbadevelopment. MP
A4. Targeted awareness of the need for the National | DoE CIG NT 2006 2,3
Conservation Law and the Endangered Species (Badle
Transport) Law.
A5. Work with Department of Agriculturéo ensure that| DoE DoA AS | 2009 2,3
agricultural development policies adequately tae i CIG MP
account the preservation and natural function ef th
natural environment of the Cayman Islands.
Research & Monitoring
RM 1. Update and refine existing mapsfafm and DoE 2008 1
grassland
RM 2. Work with Department of Agriculturand the DoE DoA 2009 1
Agricultural Societyto identify key areas for farming, AS
towards preservation for agriculture practice, aady
identification of opportunities and possible coct#i for
environmental conservation.
RM 3. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 4. Develop and expand research programmes, to| DoE IntC 2010 2
incorporate and target indicators of climate change
RM 5. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.
RM 6. Expand studies into the biodiversityfafm and DoE IntC 2009 3
grasslandspecies.
Communication & Publicity
CP1. Promote environmentally sound farming in the | DoE DoA CIG | ongoing 3
Cayman Islands. MP
CP2. Utilise environmentally sound farming to promot¢ DoE DoA 2006 2
the Cayman Islands internationally. DoT CIG
NT MP

REFERENCES and FURTHER READING for Farm and grassland

Diochon, A., Burton, F.J., and Garbary, D.J. 2(®atus and ecology @éfgalinis kingsii(Scrophulariaceae), a rare endemic to the

Cayman Islands (Caribbean SeRiodoral05, 178-188.
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TERRESTRIAL HABITATS
18. Urban and man-modified areas

Definition
The populated areas of the Cayman Island, and #reses of land subject to direct modification bynma

« commercial and residential areas on the islandsyjporating town centres, industrial sites, hotels
and condominiums, and private homes and residedgiglopments

* public and private green-space, such as parkirsg leidscaped areas, parks and recreation
grounds, cemeteries, and private gardens

* land cleared for development

» actively farmed land

» historically cleared areas, now reverting to ngtaral exhibiting secondary growth

e roads are a component of this landscape, and sseaasigned an individuRloadsHAP.

Local outline

Since the 1970s, the population of the Cayman disldmas increased at an exponential rate; almost
doubling every 10 years: 1960-8,511, 1970-10,0880417,757, 1990-26,969, 2000—40,800. Latest
estimates (2006) are 53,172. (SOURCE: Cayman IslBednomics and Statistics Office).

Expansion ofirban areasassociated with residential development during pieiriod has been concomitant
with a boom in the local tourism industry. Tourigmthe Cayman Islands began in the 1960s. The first
Government statistics in 1963, reported 3,440a4isitBy 1974, the number of visitors had incredased
53,110 annually. In the 2000s, tourist numbers @gghred 250,000 stay over visitors, and 2 millianiss
ship visitors. The expansion of the tourism indusias in large part driven the developmentidifan and
man-modified areaand associated infrastructure, includingds.

Of the three Cayman Islands, Grand Cayman is tigesaand most developed. Supporting some 95% of
the population of the country (SOURCE: StatistiCampendium, 1999 (2006).

Spread of theirban and man-modified areas the expense of natural habitats has encousged
species to adapt to increasingly artificial lang&sa often giving rise to conflict situations. Seespecies
of bats are able to live in roof spaces, as adsbimost notably the Barn oWjto alba giving rise to noise
and sanitary complaints. Presence of wildlife irdgas on public areas also gives rise to concerds a
complaints from members of the public who are uiffamwith the concept wildlife inhabiting the
developed environment. Defence of active nestsiaatér Antillean grackle (Ching-chinQuiscalus
niger, presence of snakes, scorpions, spiders andvhsiie Green iguarilguana iguanaonstitute the
majority of complaints.

With the population of the Islands almost doublavgry ten years, protected areas will become
increasingly isolated ecologically, unless a cotezkeffort is made to maintain the biodiversityuaabf
the built surrounds. As urban sprawl expands, #wessity to maintain ecological function within thalt
environment will become increasingly importantefifvironmental function and quality of life if to be
maintained in the Islands.

Key Habitat Categoriesfor Urban and man-modified areas
Urban and man-modified areaspact all terrestrial habitats in the Caymanng&a

Key Speciesfor Urban and man-modified areas
To a greater or lesser extent, most terrestriatispare impacted hyban and man-modified areas.

The following are selected from the schedules efdraft National Conservation Law; illustrating soof

the endemic species, and those protected undenati@nal agreements, which are associated wigh thi
habitat:
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KEY SPECIESfor URBAN AND MAN-MODIFIED AREAS

PART 1
Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1 Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves
specifically listed in part 20f special
significance to this habitat:
Grand Cayman parrot Amazona leucocephala caymanensis| SAP
Brac parrot Amazona leucocephala hesterna SAP
West Indian Whistling-duck Dendrocygna arborea SAP
Greater Antillean grackle Quiscalus niger caymanensis
Invertebrates Swallowtail butterfly (endemic) Heraclides andraemon tailori
Invertebrates Cayman Zoe julia Dryas iulia zoe
Plants Ghost orchid Dendrophylax fawcettii SAP
Plants Old George Hohenbergia caymanensis SAP
Plants Tea banker Pectis caymanensis var. robusta SAP
PART 2
Birds White-winged dove Zenedia asiatica
Reptiles Eastern Grand Cayman Blue-Throated anoleAnolis conspersus lewisi
Reptiles Grand Cayman racer Alsophis cantherigerus caymanus
Reptiles Cayman Brac racer Alsophis cantherigerus fuscicauda
Reptiles Little Cayman racer Alsophis cantherigerus ruttyi
Reptiles Grand Cayman Water snake Tretanorhinus variabilis lewisi
Reptiles Grand Cayman Ground boa (Lazy snake) | Tropidophis caymanensis caymanensjs
Reptiles Little Cayman Ground boa (Wood snake) | Tropidophis caymanensis parkeri
Reptiles Cayman Brac Ground boa (Lazy snake) Tropidophis caymanensis schwartzi
Reptiles Cayman Brac Blind snake Typhlops biminiensis epactia
Reptiles Grand Cayman Blind snake Typhlops caymanensis
Reptiles Taco River slider (Hickatee) Trachemys decussata angusta
Plants Silver Thatch palm Coccothrinax proctorii SAP
Plants Banana orchid Myrmecophila thomsoniana minor / SAP
thomsoniana
INVASIVE
Birds Monk parakeet (Parrot SAP) Myiopsitta monachus SAP
Reptiles Red-eared slider Trachemys scripta

Current Status of Urban and man-modified areas

Link to habitat map: Urban and man-modified areama@ Cayman
Link to habitat map: Urban and man-modified areas/@an Brac
Link to habitat map: Urban and man-modified aredslé. Cayman

Habitat Status 2006
Urban and
man-modified areas

Area within protected
areas (ac

Total area (ac)

Area outside protected
areas (ac)

% with protected areas

GC

cB LC GC CB LC

GC cB LC GC cB

LC

Buildings

1006.5

65.1 10.7 1.9 0.1 opR

1005.0 6%.0 1p.5 0.18.12

1.69

Man-modified land
including: cleared land,
public parks, private
gardens, landscaped
areas, farmland,
secondary growth

18712.0

35974 | 368.7 42.2 33.0 6.0

18669.8 | 3564.5 | 362.8 023 | 092

1.63

Land for Public
Purposes

182.79

0.0 0.0 1.67 X X

181.12 X X 0.91 X
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Total length of major roads Total length of roads Total length of roads not % of roads actively
(km) actively designed and actively designed and designed and managed
managed to minimise managed to minimise to minimise ecological
ecological impact (km) ecological impact (km) impact (km)
GC CB LC GC CB LC GC CB LC GC CB LC
Roads 500 96 47 0 0 0 500 96 47 0 0 0

Key Sitesfor Urban and man-modified areas

Actively managedirban and man-modified arease not currently represented in the protectedsanéthe
Cayman Islands.

Nature Conservation I mportance of Urban and man-modified areas

Habitat destructionthe spread afrban and man-modified areaffect all habitat types, and
constitute the primary cause of habitat loss inGhgman Islands. Coastal land has premium
realty value, with high, dry land also an incregiinvaluable commodity, particularly in the wake
of Hurricane Ivan. Wetland, traditionally regardesivalueless land is converted into highly-
profitable estate through canalisation and badikdgj) to create canal lots with boating access.
Habitat fragmentationthe impact ofurban and man-modified areas native habitat extends
beyond the immediate footprint of development. Rragtation introduces and exacerbates edge
effects — ecological factors which come to baregloabitat peripheries. Edge effects include the
introduction of exotic and invasive species andimiberruption of migratory routes and wildlife
corridors.

Invasive speciedJrban and man-modified areaspresent introduction and radiation points for
many invasive species. Invasive flora establishamiyas a result of land clearance in
association with development, and also throughdeaging with exotics species, particularly
ScaevoléScaevola sericedmportation of exotic vegetation and soil repreésehe primary

avenue of introduction of invasive fauna into trey@an Islands, through incidental transport.
Invasive and exotic species recently associatel exotic landscaping include Cane tdado
marinus Brahminy Blind snak&amphotyphlops braminu€uban Knight anolénolis equestris
and Pink mealybuiylaconellicoccus hirsutu€f the invasive fauna associated withan areas
catsFelis catusand dog<Canis lupus familiariare commonly known to significantly impact
birdlife and reptiles. Vermin established in thiamsls include Black réRattus rattusBrown rat
Rattus norvegicuand House mouddus musculusThe impact of feral chicken§allus
domesticusGreen iguanagyuana iguanaand Corn snakdslaphe guttatare more poorly
understood, and are currently unmanaged. Comment2@07, a coordinated attempt to remove
feral Monk parakeet®lyiopsitta monachugom the wild was successful in reducing the
population by 86% by 2008.

Interruption of wildlife corridors:urban areagresent a barrier to the natural movement of
species. Migratory routes, natural ranging, teriddcestablishment and dispersal are affected.
Interruption of natural drainagedisruption of natural drainage systemsuplyan and man-
modified areasias modified natural water courses on the islanutting-off water supply to some
areas, and encouraging pooling of standing watethiar areas, resulting in large-scale habitat
impact, particularly in wetland areas.

Speculative land clearancthe complete clearance of all vegetation from aaalk lot, to
demonstrate its extent and topography, is commactige in the Cayman Islands. This results in
immediate and long-term damage to the ecologidalevaf the land. Regardless of whether a sale
is forthcoming, invasive species colonise therg@area, compromising both the cleared site and
impacting neighbouring parcels, through providingservoir from which the invasive species
spreads. Speculative clearance removes any omiangrospective buyer to maintaining native
vegetation outside of the footprint of any new depment.

Shifting baselineincreasing urbanisation of the Cayman Islands thepast thirty years means
that the current generation is growing into a hyglévelopedirban and suburbaenvironment.

As a result, familiarity is established with a Highodified environment in which exotic species
dominate over native, and this is regarded as ¢henThe effect o§hifting baseliness to
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Other:

undermine and confuse traditional knowledge, skelural development and reduce the impetus
for conservation of native species.

Wildlife injury: predation by cats and dogs, and injury arisingifhysical collision, with road
traffic, transparent windows, electrical wires dadcing are the predominant causes of wildlife
injury

Poisoning:deliberate and incidental poisoning of wildlifentributes to a largely unquantified
wildlife mortality. Active mosquito control is egsigal to maintaining the quality of life of people
in the Cayman Islands, however, while pesticidesrmareasingly target-specific, they are likely to
impact some non-target species. Setting of broager@oisons introduces toxicity to natural food-
chains and contributes to secondary poisoning onftamget species; a notable example being the
death of Barn owl3yto albg resulting from the ingestion of poisoned rats.

Climate changeremoval of woody vegetation from the developmefaatprint ofurban and
suburbanareasand associated infrastructure constitutes thedbassignificant carbon sink.
Microclimate:is a localized atmospheric zone where conditiafisrdrom the surrounding area.
In the case of tharban and suburbaenvironment, the effects of radiant heat are exated in

the immediate vicinity, as a result of reflectarmed absorbance and reradiation of heat, leading
the creation of urban “hot spots”.

Pollution: associated withirban and man-modified areascludes runoff, air pollution, dust, and
chemical, light and noise pollution.

Current Factor s Affecting Urban and man-modified areas

Increasing populationsince the 1970s, the population of the Caymamdisidas increased at an
exponential rate.

Development Planning historical lack of effective development plargnhas contributed tad
hocdevelopment, urban sprawl and conflicting landgesauch as mixing of industrial and
residential development.

Landscapingiandscaping is generally lacking, or restricted¢oasional ornamental palms and
exotic shrubs. Landscaping of this nature provitghing by way of shade for pedestrians and
other roads users, serves little or no ecologiogb@se, and does little to mitigate the aesthetic
impact of country roads or to maintain urban grepacee.

Microclimate: prevailing hot and sunny weather conditions, lackhade and paucity of
sidewalks and cycle lanes discourage the publio fr@lking even short distances.

Other:

Tourism:aesthetically unappealing, poorly landscaped “udgaawl” contributes directly to the
perception of a “spoilt environment” - one whichaiglisincentive for repeat tourism. “Ugly”
urban and suburbaenvironments are a feature which most touristselgtavoid.

Opportunitiesand Current Local Action for Urban and man-modified areas

TheNative Tree Nursergims to provide a source dfy shrublandrees, with particular attention
to those of particular rarity, endemic status arwlagical value, towards reintroducing key
species to the built environment, and preservirldlifé corridors between natural areas. Native
landscaping maintains biodiversity, cultural vatunel aesthetic appeal of the build environment.
TheHumane Societyollects feral cats and dogs, and operates aapayreuter campaign.

The Department of Agricultureollects and impounds feral cats and dogs.

Commencing in 2007, a coordinated attempDlepartment of Environmei remove feral Monk
parakeetdlyiopsitta monachufrom the wild was successful in reducing the papiah by 86%

by 2008.
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* In 2008, all pet cats on Little Cayman were michipped, and some 29 feral cats were captured,
in a pilot study implemented lyepartment of Agriculture, Department of Environtnamd
Central Science Laboratoriewith the support of Governor’'s Fund and localdtiets. This pilot
study was towards eradication of the feral popaotaih Little Cayman, and protection of the
significant birdlife and reptile interest of théaisd.

» According to the Development and Planning Reguteti¢2006 Revision): Section 28. (1)
According to the size of a subdivision the Autlyamitay require the applicant to set aside land for
public purposes including children’s playgroundseH fields, parks, churches and public rights
of way and to reserve, without charge, adequatg lodt exceeding five per cent of the land being
developed for public us8y 2004, 256 parcels of LPP were designated im&Gf@ayman,
constituting a total area of 183 acres. Thereasydver, and unfortunate tendency for some
developers to attempt to allot excavated pits aad rcorridors as fulfilling their requirement for
LPP.

HABITAT ACTION PLAN for Urban and man-modified areas

OBJECTIVES TARGET

1. Update and refine existing mapsuwban and man-modified aredsr the Cayman 2008
Islands.

2. Ensure that environmental consideration is givemaight in thaurban and man- 2012
modified areaslevelopment planning process.

3. Reduce the negative impactwban and man-modified areas the surrounding 2015
environment.

Urban and man-modified areas PARTNERS = TARGET MEETS
PROPOSED ACTION OBJECTIVE
Policy & Legislation
PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 3
Transport) Law.
PL 3. Commence active enforcement of provisions unfi&@oE CIG 2006 3
the Animals Law, Part 9, 78b and 78against illegal RCIP
removal from the wild and keeping of native pariads DoA
pets.
PL4. Commence active enforcement of provisions of {hBoE CIG 2008 3
National Conservation Lavsection 29against DoA
deliberate importation or release of invasive sp&ci HMC
PL5. Commence active enforcement of provisions of | DoE CIG 2009 3
Endangered Species Trade and Transport,baith the | DoA
addition of alien invasive plants and animal®#ot 3. HMC
PL 6. Establish policy of active management.eihd for | DoE CIG DoP | 2012 2,3
Public Purpose&.PP towards maintaining the ecologicgl CcC
value of the built environment.
PL 7. Establish policy that nmadsor water-filled DoE DoP 2012 2
excavations be considered as fulfilling the plagnin CPA
requirement foL.and for Public PurposesPP, and that DCB
all applications submitted on this basis be repbcte CIG
PL 8. Continue and improve implementation of DoE CIG ongoing 2
international conventions, agreements and deatersto
which the Cayman Islands is committed.
PL9. Work with Department of Planningp introduce DoE DoP 2012 2,3
regulations to prevent speculative clearance af,land CPA
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enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.
PL10. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3
Cayman, and develop and implement guidelines tasvgr€€PA DoE
maximising the ecological value ofban and man-
modified areas.
PL11. Promote establishment ofC®evelopment Plafor | DoP CIG MP | ongoing 2,3
the Sister Islands, incorporating a long-term visfior DCB DoE
the environmental, social, and economic developroént
the Islands.
Safeguards & M anagement
SM 1. Expand theNative Tree Nurserto increase outpuj DoE QEIIBP 2012 3
and improve efficiency of use of water and power.
SM 2. Provide native trees froiative Tree Nursero DoE QEIIBP 2009 3
supply private and commercial landscaping needs.
SM 3. Support efforts aimed at controlling feral catsl arp DoE DoAHS | ongoing | 3
dogs.
SM 4. Maintain annual cat control programme in Little | DoE DoA 2009 3
Cayman, with the goal of eradicating all feral catisthe IntC MP
island. HS
SM 5. Support efforts to reduce vermin, while reducing DEH DoE ongoing 3
negative impact of control on non-target species. DoA
SM 6. Support efforts to reduce introduction of non- | DoA DoE MP | ongoing | 3
native flora and fauna into the Cayman Islands.
SM7. Establish and operate a dedicated facility to DoE DoA CIG | 2012 3
receive quarantine and process invasive, introdaced HMC
confiscated species, and rehabilitate injured vddl
SM 8. Implement associated SAPs. DoE 2015 1,2,3
Advisory
A1l. Promote best practice Development Plango DoE DoP ongoing 2
ensure the preservation and natural function of the CPA
natural environment of the Cayman Islands. DCB
A2. Ensure that local planning mechanisms take into | DoE DoP ongoing
account the wildlife interest of the natural enwimgent CPA
of the Cayman Islands DCB
A3. Promote retention / planting of native vegetation | DoE DoP ongoing | 2,3
equal to 20% of the total parcel area in planning
applications (exceeding one acre).
A4. Work with Department of Planningp implement thg DoP DoE ongoing 3
Native Planting Palettéen the landscaping of new QEIIBP
developments.
A5. Work with legislators to promote and implement § DoE CIG ongoing | 3
sustainable energy policy for the Islands.
A6. Targeted awareness of the need for the National | DoE CIG NT | 2006 2,3
Conservation Law and the Endangered Species (Badle
Transport) Law.
Research & Monitoring
RM 1. Update and refine existing mapsusban and DoE 2008 1
man-modified areas
RM 2. Develop low-maintenance, wildlife-friendly, DoE QEIIBP 2010 3
resilient, high-shade planting schemesudyan areas
RM 3. Investigate feasibility of expanding nest box DoE NT 2010 3
projects for local birdlife and bats.
RM 4. Incorporate all pre-existing and forthcoming DoE 2015 1

research and monitoring data, habitat mapping and
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imagery into a spatially-referenced database.

RM5. Develop and expand research programmes, to| DoE IntC 2010 2,5
incorporate and target indicators of climate chamgth
special attention to carbon neutrality.
RM 6. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.

Communication & Publicity
CP1. Raise awareness of the social, economic and | DoE QEIIBP | ongoing 3
environmental benefits of maintaining and planting NT
native trees in the built environment.
CP2. Support efforts for spaying and neutering of pet| HS DoE ongoing 3
cats and dogs. DoA
CP3. Raise awareness of the value of artificial housingNT DoE ongoing 3
for wildlife, including bird and bat boxes.
CP4. Raise public awareness of potential conflict spe¢i®oE NT ongoing 3
including bats, snakes, spiders, scorpions, igyamiés
birds and frogs.
CP5. Raise public awareness of international precedgn3BoE DoT CIG | 2006 2,3
for an increase in realty value associated witHipub NT MP

green space, urban landscaping and association of

property with established protected area amenities.

REFERENCES and FURTHER READING for Urban and man-modified areas
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TERRESTRIAL HABITATS
19. Roads

Definition

For these purposesjadsare defined as the public and private roads nétviRwmadsincorporates surfaced
and unsurfaced roads and associated landscapingfesstructure, including roundabouts, mediums,
sidewalks, drainage conduits, roadside verges atioyays.

Local outline

Population expansion on Grand Cayman has long drdethe effective handling capacity of the island’s
roadssystem. In recent years this has resulted in &sing issues related to traffic congestion, poor ai
quality, and noise and dust pollution. In an attetopffset traffic congestion, government has eribe
upon an ambitious programmerofadsconstruction; however, in the face of the expoia¢eixpansion of
the population, this has failed to alleviate thetra issue of traffic congestion on the islandatdition to
representing a significant financial burden toitends, both immediately and in the long-term, the
expansion of theoadssystem has greatly impacted the natural environmedtexacerbated pollution
problems. In many areas, storm-water managemargddsave arisen, through the associated increase in
impermeable surfaces, and the disruption of natin@hage patterns.

With little serviceable public transport provisiarse of roads by private vehicles represents thatgr
majority of traffic. In many cases, vehicles arewugged solely by the driver. Usage of public robgs
heavy goods vehicles contributes significantly eawand tear.

Hot weather and a lack of shaded walkways makeingkkn unattractive option. Similarly, a generakla
of provision for cyclists contribute to an undeliaéition of this method of transport.

In Cayman Brac and Little Cayman, roads networksganerally expanding in anticipation of a popolati
increase. Both islands similarly lack effective fieibransport provision.

Key Habitat Categoriesfor Roads

Roads impact all terrestrial habitats in the Caymséands. On Grand Caymamadsare currently gazetted
to pass through the Central Mangrove Wetland, thstM Reserve, the Salina Reserve and the Ironwood
Forest.

Key Speciesfor Roads
To a greater or lesser extent, most terrestriatispare impacted lrpads.

KEY SPECIESfor ROADS

PART 1
Category Detail Scientific Reference NBAP
Mammals All batsare protected under part 1. Chiroptera SAP
Birds All birdsare protected under part 1, unless | Aves

specifically listed in part 2.

Reptiles Grand Cayman Blue iguana Cyclura lewisi SAP
Reptiles Lesser Cayman Islands iguana Cyclura nubila caymanensis SAP

PART 2
Invertebrates White Land crab Cardisoma guanhumi SAP
Plants Epiphyllum phyllanthus var. plattsii SAP
Plants Pisonia margarettiae SAP
Plants Cayman sage Salvia caymanensis SAP
Plants Turnera triglandulosa SAP

INVASIVE

Birds Monk parakeet (Parrot SAP) Myiopsitta monachus | SAP
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Current Status of Roads

Link to habitat map: Roads Grand Cayman
Link to habitat map: Roads Cayman Brac
Link to habitat map: Roads Little Cayman

Habitat Status 2006 Total length of major Total length of roads Total length of roads not % of roads actively
Roads roads (km) actively designed and actively designed and designed and managed
managed to minimise managed to minimise to minimise ecological
ecological impact (km) ecological impact (km) impact (km)
GC CB LC GC CB LC GC CB LC GC CB LC
Roads 500 96 47 0 0 0 500 96 47 0 0 0

Key Sitesfor Roads

In 2008, the total length of the majmadsnetwork in the Cayman Islands exceeded 643 km.

Circum-island coastabadswere completed on Grand Cayman and Little Caymadhe early 1980s.
These have contributed to accelerated habitat p@sticularly ofcoastal shrublangthrough facilitation of
coastal development. Associated population collapsedemic species includes, most famously, the
Grand Cayman Blue iguar@yclura lewisj and to a lesser extent, the Sister Islands RpeniaCyclura
nubila caymanensjdoth of which are now critically endangered.

Under pressure from the continuing and largely anpéd development of the islands’ interrogds
networks increasingly crisscross the islands, tereéag further habitat loss and fragmentation.

Nature Conservation Importance of Roads

» Lack of appropriate legislationThere is currently no requirement félanning Applicatiorbefore
a road corridor is gazetted. There is currentlyeguirement foEnvironmental Impact
Assessmeritefore a road corridor is gazetted. There is atigr@o formal mechanism whereby
the environmental impact of roads be formally cdastd, assessed, minimized, or mitigated.

« Habitat fragmentationthe impact of roadways on native habitat extengsie the immediate
footprint of development. Fragmentation introduard exacerbates edge effects — ecological
factors which come to bare along habitat periplseielge effects include the introduction of
exotic and invasive species and the interruptiomigiratory routes and wildlife corridors. In the
case of forests, road corridors disrupt the natagpkct of the tree canopy, exposing the forest
interior to the full force of prevailing winds. Dog severe weather events, this can result in the

progressive collapse of trees along roadsideditfdirig the lateral expansion of edge effects and

associated impacts further into the forest.

* Invasive speciegpads provide an unparalleled mechanism for #esport, introduction and
distribution of invasive species throughout hakit&oads networks infuse the interior of pristine
natural environments with tracts of highly modifielisturbed land, often altering the natural
exposure, elevation, drainage and substrate afrtireediate environment, and deterring
recolonisation of roadside areas by neighbourirggtation. As such, roadside verges are fertile
grounds for establishment of invasive species. @stablished, invasive species move laterally,
colonising further into the natural environment enthe impetus of edge effects.

* Interruption of wildlife corridors:roads present a barrier to the natural movemespedies.
Migratory routes, natural ranging, territorial édishment and dispersal are affected. Both
ground-based fauna, and many species of birdsfi@ated, according to their natural habit.

» Interruption of natural drainagedisruption of natural drainage systems by roadstaction has
modified natural water courses on the islandsjra#ff water supply to some areas, and
encouraging pooling of standing water in other sireasulting in large-scale habitat impact,

particularly in wetland areas. This effect is partarly apparent in the cases of coastal road$, suc

as those adjacent the Booby Pond and Tarpon Lak#e Cayman) and South Sound and
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Other:

Prospect (Grand Cayman). In the wake of severenstarge and heavy rain associated with
hurricane events, roads construction in these amea®&nted to sea-ward drainage of storm water,
resulting in the drowning and death of large traétsxangrove wetland. Impermeable road
surfaces prevent natural soak-away of rainwatet,camtribute to water pooling on low-lying
roads, and an increased storm-water burden oneadjbmw-lying areas.

Reptiles: the warm, open surface of asphalt roads attegutiles to bask and elevate their body
temperature. Roads, particularly coastal roadsg ksantributed significantly to the decline to the
Grand Cayman Blue iguar@yclura lewisiand the Sister Islands Rock igua®ygclura nubila
caymanensis

Crabs:busy coastal roads, inflict a heavy toll on theydation of the island’s land crabs, which

of necessity undertake periodic mass-migratioméosiea to lay their eggs. Most affected species
areGeocarcinus lateralis, Geocarcinus ruricoland the White Land cra@ardisoma guanhumi.
Birdlife: roads contribute to mortality amongst resident iaigtatory avifauna. Birds with a
ground-based habit, and those which exhibit fligetterns which are direct and low to the ground,
such as parrots, woodpeckers and waterfowl arecidlygprone to collision with vehicles. Some
species may be actively drawn to roads, utilizimg@pen space as unobstructed flyways, or in the
case of Barn OwI$yto albaand Yellow-crowned Night Herordyctanassa violacedaunting for
prey along the open surface and margins. Even dbath is not outright, sustained injuries more
often than not render birds incapable of successhabilitation and release.

Associated habitatas roads networks expand in an attempt to offigetlemands of an increasing
population, the land associated with roads infuestire will increase. As natural habitats are lost,
maintenance of the ecological value of habitat @éased with roads will become increasingly
important. In the Cayman Islands, roadsides alreadgtitute significant habitat for the Grand
Cayman endemic Cayman sa§ejvia caymanensiPisonia margaretagand the Little Cayman
endemicTurnera triglandulosa

Climate changeroads contribute directly to accelerated climdtange through the production of
greenhouse gasses as a result of facilitating &sex motor vehicle usage. The removal of woody
vegetation from the developmental footprintafdsand associated infrastructure constitutes the
additional lose of a carbon sink.

Microclimate:is a localized atmospheric zone where conditiofisrdrom the surrounding area.

In the case of roads and the built environmenteffects of radiant heat are exacerbated in the
immediate vicinity as a result of reflectance, abdorbance and reradiation of heat, leading the
creation of urban “hot spots”. This, accompaniedbgck of shade and the prevailing hot and
sunny weather conditions discourage the public faaatking even short distances, and
encourages a reliance on air-conditioned car josrne

Pollution: associated with roads includes of runoff and staater, and air pollution, including
dust, chemical and noise pollution.

Current Factors Affecting Roads

Increasing populationincreasing population places an increased demarnihnsportation
infrastructure. Since the 1970s, the populatiothefCayman Islands has increased at an
exponential rate; almost doubling every 10 yea®6018,511, 1970-10,068, 1980-17,757, 1990—
26,969, 2000-40,800, latest estimates (2006) afer33(SOURCE: Cayman Islands Economics
and Statistics Office). Expansion of a roads nekvwomatch a population which doubles every
ten years is clearly unsustainable, even withirstieat-term.

Development Planning historical lack of effective development plargniras contributed to
poorly designed roads network, modification of whig limited by occupation of preferential
routes by commercial and residential development.

Landscapingiandscaping of roads is generally lacking, orrietstd to occasional ornamental
palms and exotic shrubs. Landscaping of this ngitoeides nothing by way of shade for
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pedestrians and other roads users, serves little ecological purpose, and does little to mitigate
the aesthetic impact of country roads or maintairan green-space.

» Pedestrian provisionmost roads lack any provision for pedestrian Gggewalks are occasional
features, as are cycle paths. No road in the Cayatamds has been designed to incorporate a
shaded pedestrian walkway.

* Microclimate: prevailing hot and sunny weather conditions, lat&hade and paucity of
sidewalks and cycle lanes discourage the publio fr@lking even short distances.

* Maintenance costoads use by heavy traffic, heavy goods vehicled tae prevailing weather
conditions combining extreme heating with heavpsarequire that roads are regularly
resurfaced. This makes ongoing maintenance of radmisg-term financial burden.

» Construction costroads construction is an expensive undertakingrégate is at a premium, and
the low-lying nature of much of the islands nedesss a considerable fill requirement.

* Road user demographie: combination of affluence and lack of effectiwviblic transportation
alternatives combine to encourage private car osimigrand usage, with many vehicles on the
road occupied solely by the driver.

» Congestioneasing of congestion and facilitation of developireae the primary objectives
behind the expansion of roads, however there enaml lack of understanding that these factors
are directly antagonistic. Expanding roads in aenapt to reduce congestion facilitates an
increase in development and usage which contrifouteaintenance of congestion.

Other:

» Tourism:the roads network forms a necessary componenedfainsport system required to
facilitate the tourism industry, however, aesthtatjcunappealing, poorly landscaped and
congested roads contribute directly to the peroepdf a “spoilt environment” - one which is a
disincentive for repeat tourism. “Ugly”, busy roaate a feature which most tourists actively
avoid.

Opportunitiesand Current Local Action for Roads

» Public awarenessn 2008, a controversiabadsdevelopment through tHeonwood Forestvas
shelved amid public outcry. The forest is origigedwth dry forest, bounded on all sides by the
urban and suburbadevelopment of George Town. The forest containgr@a’s most significant
populations of Old Georgdohenbergia caymanensisnd Ghost orchidBendrophylax fawcettii
however, at the present time, the area remainutithny formal protection.

» Public transportation plandespite roads extension and widening being a stamgifeature of the
development of the Cayman Islands’ infrastructareecent years, works consistently fail to
outstrip the rate of increase of usage, ensuriagttaffic congestion remains more-or-less
constant. Public transport in the islands is lichite a poorly scheduled system of minibuses,
operating limited routes.

» National Transportation PlanAs the financial and environmental cost of buigdamd
maintaining the current roads network becomes appapublic calls for the implementation of an
effectiveNational Transportation Plamay increase.

» Hedonic valuetree-lined avenues and shaded walkways encourgspianisation, and improve
the microclimate and aesthetics of the built-enwinent through provision of shade and lowering
radiant heat, encouraging in a reduction in comaiemg behaviours, such as use of artificial air
conditioning.

* Financial: hedonic value of tree-lined landscaped roads ateh&ilks translates directly into
increased realty value in residential areas (F®01®orales 1980).

* Roads preservatiorshading of sidewalks and roadways contributestljréo a reduction in
maintenance costs due to weathering (McPhegsah 2005).

« Pollution control:trees provide an effective buffer to the noisdytimin associated with roads,
and also contribute to improved air quality throigheduction in airborne dust and pollution.

»  Storm water managemergermeable growing surfaces planted with treesrbbsorm water
runoff, and reduce reliance on artificial draingdBeole 1993).
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* Microclimate modificationshade and evapotranspiration from urban treesibate to cooling of
the built environment (Dwyer 1993).

» Climate changein addition to the carbon sequestration capadityrioan trees, the benefits to the
moderation of urban microclimate, protection anddshg of parked cars, roads, sidewalks and
buildings contribute to urban trees being of greatfuence in moderating climate change than
comparable trees outside of the urban environnTgae planting is a more cost-effective energy
conservation and carbon dioxide reduction strategyg many other conservation measures
(Akabari 1988, 2002).

HABITAT ACTION PLAN for Roads

OBJECTIVES TARGET

1. Update and refine existing mapsrofidsin the Cayman Islands. 2008
2. Ensure that Environmental consideration is givea @eight in theoadsplanning 2008

process through the environmental assessment mosisf the National Conservatioh
Law.

3. Encourage the implementation of sustainable tramsipon alternatives towards 2012
establishing an effective long-teitational Transportation Plan
4. Reduce the negative environmental impact of neweaigtingroads,and increase 2010

the biodiversity value of associated artificialhpated habitats.

Roads PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 12,34
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 4
Transport) Law.

PL 3. Enforcement of the National Conservation Law, | DoE DoP CIG | 2008 2,4
Section 290 make EIA mandatory for new roads CPA

construction. DCB

PL4. Recommend a government policy that all new | DoE DoP CIG | 2012 2,34
roads developments incorporate extensive and wholly CPA

native landscaping schemes to showcase unique @Cayma DCB

flora, and incorporate provision of bicycle lanesla
shaded medians and sidewalks, to encourage utlisat
of alternative transport means.

PL5. Establish policy that nobadsbe considered as DoE DoP 2012 2
fulfilling the planning requirement fdrand for Public CPA

Purposed PP, and that all applications submitted on this DCB

basis be rejected. CIG

PL6. Continue and improve implementation of DoE CIG ongoing 2,34

international conventions, agreements and deatenrsito
which the Cayman Islands is committed.

PL7. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,34
Cayman, and develop and implement guidelines tosvgr€PA DoE

minimised the environmental damage causerbhyls.

PL 8. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 2,34
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developraén

the Islands.

PL9. Work with Department of Planningp introduce DoE DoP 2012 4
regulations to prevent speculative clearance af,land CPA
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enforce regulations prohibiting clearance of lagd b DCB
mechanical means without planning permission.
Safeguards & M anagement
SM 1. Expand theNative Tree Nurserto increase outpuj DoE QEIIBP 2012 4
and improve efficiency of use of water and power.
SM 2. Provide native trees fapadsand associated DoE QEIIBP 2009 4
landscaping projects through tNative Tree Nursery.
SM 3. Integrate minimisation of ecological impact into| DoE DoP 2012 2,34
roadsplanning, design and management, incorporatirfgNRA CPA
measures such as native landscaping schemes, and DCB
provision of bicycle lanes, shaded medians and
sidewalks, to encourage utilisation of alternative
transport means.
SM 4. Implement associated SAPs. DoE 2015 1,234
Advisory
Al. Promote best practice Development Plango DoE DoP ongoing 2,3
ensure the preservation and natural function of the CPA
environment of the Cayman Islands. DCB
A2. Ensure that local planning mechanisms take into | DoE DoP ongoing 2,3
account the wildlife interest of the natural enwimgent CPA
of the Cayman Islands DCB
A3. Recommend revisitation and implementation of ah NRA DoE CIG | 2012 3
effectiveNational Transportation Plascheme for
Grand Cayman.
A4. Work with National Roads Authoritio develop a DoE QEIIBP 2009 4
policy for landscaping infrastructure, including NRA
roundabouts, mediums, sidewalks, drainage conduils
roadside verges, with suitable Native Trees.
A5. Recommend that all roads development be subjeftDoE DoP | CIG 2012 24
Planning Permission
A6. Recommend thd&IA be mandatory for new roads | DoE CIG 2006 2,4
construction, and for currently gazetted roads tvhic
impact environmentally significant areas.
A7. Recommend cessation of further expansion of ropad3oE DoP | CIG 2012 3,4
networks in the absence of long-term costing and NRA
assessment in the context dflational Transportation
Planfor the islands.
A8. Recommend implementation of alternative traffic | DoE NRA 2012 3,4
control measures, including incentives for bicycle, CIG
scooter and motorcycle usage, car-pooling and edvis
tax scale for multiple-vehicle ownership.
A9. Targeted awareness of the need for the National | DoE CIG NT | 2006 2
Conservation Law.
A10. Recommend that new roads construction DoE NRA ongoing | 4
adequately provision for maintenance of natural DoP
drainage. CPA
DCB
Research & Monitoring
RM 1. Update and refine existing mapsroéds. DoE 2008 1
RM 2. Develop low-maintenance, high-resilience, hig DoE DoP 2009 4
shade planting palettes favads NRA
RM 3. Incorporate all pre-existing and forthcoming DoE 2015 1
research and monitoring data, habitat mapping and
imagery into a spatially-referenced database.
RM 4. Develop and expand research programmes, to DoE IntC| 2010 2,3,4
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incorporate and target indicators of climate chamgth
special attention to carbon neutrality.

RM 5. Utilise remote sensing to instigate a five-yearly | DoE 2015 1
habitat mapping programme.

Communication & Publicity
CP1. Raise awareness of the social, economic and | DoE NT 2009 4
environmental benefits of maintaining and planting
native trees in the built environment.
CP2. Raise awareness of the social, economic and DoE NRA 34
environmental benefits of developing an efficienblic DoP
transportation system.
CP3. Utilise local conservation efforts to promote the | DoE DoT CIG | 2006 4
Cayman Islands internationally. NT MP
CP4. Promote a “Colours of Cayman” planting schemg DoE QEIIBP 2009 4

for roadsof suitable native and endemic species,
matching the colour palette of the Cayman IslancdiatC
of Arms. For example: BluBalvia caymanensi§reen
Pisonia margaretaeYellow Agave caymanensiRed
Cordia sebestengar. Caymanensis.
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MARINE SPECIES

Whelks (West Indian Topshell, Magpie shell, Caribbean Topshell) Cittarium pica
& Soldier crab (Hermit crab) Coenobita clypeatus

INSERT IMAGES
INSERT IMAGE OF WHELK DISTRIBUTION
INSERT IMAGES (whelk image photo credit Leal 2002).

Taxonomy and Range
Kingdom: Animalia, Phylum: Mollusca, Class: Gastvdp, Order: Vertigastropoda, Family: Trochidae
Genus: Cittarium, Species: pica

WhelksCittarium picaare widely distributed throughout the Caribbeanyiela and Mexico, ranging from
26.5°N to 9.4°N; 88°W to 59.6°W . Depth: 0 to 70— 21 ft)

Status

Distribution: Historically common, however, there have beeneoemnt comprehensive studies.
According to Hess and Abbott (in Brunt and Davi@84) “abundant on the lower ironshore all around
the island (Abbott 1958); Barcadere Cove, Southwegtt, JP, alive, 1956, hundreds of individuals on
ironshore; Prospect Point, ND, alive; North Sid&, @live, 1969; lower to middle ironshore at

Cayman Kai Resort (just east), DH, August, 196&chenear Apollo 11, AD, 1974, all alive.

CAYMAN BRAC: Behind Buccaneer Inn, GS, alive, 19a0 MCZ (JOHNSONIA). LITTLE

CAYMAN: All around the island, lower middle andfialittoral iron shore (Potts 1975). Abundant,
edible and commonly used in chowders.” Whelks an& rapidly decreasing on all three Cayman
Islands. Whelks are found in shallow water (0-7m).

Conservation: Although widely recognized as overexploited regityy and despite its status as the third
mostcommercially importaninvertebrate in the Caribbean (behind the Spinlyster,Panulirus argus

and the Queen Conc8trombus giggsthere are no regional conservation initiativasVithelks. Whelks
are not listed on CITES or the IUCN Redlist.

Legal: Cittarium picafrom Cayman Waters are specifically protected utidemMarine Conservation Law
(2007 Revision) Part Ill Section 8, which estaldista bag limit of 2.5 gallons of Whelks in theieklor

2.5 Ibs of processed Whelk meat per person per @hgre is a closed seaschMay - 3T October. More
general protection is also established through Ma@onservation (Marine Parks) Regulations (2007
Revision) which restricts the removal of anythitigeaor dead from Marine Parks or the Environmental
Zone or anywhere on the islands while on SCUBAehies to take marine life from the shoreline (dfin
as waters deep enough to stand in) are requireer ietine Conservation Law (2007 Revisidtgrt V
Section 19 for non-Caymanian residents and workntdrolders. Licences are issued by the Marine
Conservation Board and to-date they have beenatestito finfish, making the collection of any othe
marine species, including Whelks, illegal by nons@anians. Pending legislation, Whelks would be
protected under the National Conservation Law (8aleell). The Department of Environment is the lead
body for enforcing the legal protection.

The associated Soldier crab (Hermit cr@oenobita clypeatulsasno legal protectionrPending legislation,
it would be protected under the National Conseovatiaw (Schedule 11). The Department of Environment
would be the lead body for legal protection.

Natural History

WhelksCittarium picatypically inhabitironshorecoasts and reef crests, hiding in crevices andl $rokss.
Larger individuals (maximum reported size: 136 nimmabit areas of increased wave energy, while
smaller juvenile snails are more commonly foundheltered bays (Toller and Gordon 2005). In other
areas of the Caribbean there is often a pronouvesital zonation observed within the community.
Smaller snails (shell width, SW, <10 mm) are foimthe upper tidal zone, medium snails (SW 10-70)mm
are found to move with the tides and the largeilsiaae present in the lower tidal zone (Debrotd®)9
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This zonation has been suggested to be attribatpcedator avoidance and/or food availability (Bebr
1990a). Although tidal fluctuations are small ie tBayman Islands (1-3 ft) this zonation is stilidewnt.

It has been suggested that the reproductive seaages from July to October @ picafrom the
Bahamas, but it should be noted that this seasald eary from region to region. Recruitment of TaPn
juveniles occurs in January, which suggests spayaniaund October (Bell 1992). During reproduction,
fertilization occurs externally in the water columwith males and females releasing gametes
simultaneously. Cleavage is rapid with the fitsagage occurring approximately 20 minutes follayvin
fertilization. The trochophore larvae are activelyimming ciliated larvae which hatch from the egg
between nine and eleven hours after fertilizatipproximately three days after fertilization, theliger
attaches to a substrate, by use of its sticky maséaot. Sexual maturity mostly occurs in animalider
than three years, and with a shell length greatar 85 mm (Coatest al. 2003). lifespan of Whelks is not
known, however, other trochid molluscs live 3-3@ng(Robertson 2003).

Whelks are most active at night (Debrot 1990). Hente-detritivores, they feed on algae, diatomgaaic
detritus, also ingesting sand, spicules and cadcardebris. (Randall 1964, Robertson 2003).

Associated Habitats and Species for Whelks & Soldier crab

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
1. Open sea Queen conclstrombus gigas
2. Coral reef Spiny lobstePanulirus argus
3. Lagoons

7. Maritime cliffs and ironshore
14. Dry shrubland (Soldier crab)
15. Forest and woodland (Soldier crab)

Current Factors Affecting Whelks & Soldier crab

» Natural predatorsthese include Wide-mouthed purpiarpura patula (not recorded in the
Cayman Islands), Common octopDstopus vulgarisSpiny lobsterPanulirus argusBonefish
Abula vulpesPorcupine fistbiodon hystrix Puddingwife wrassEalichoeres radiatusand Rock
hind EpinephelusdscensionigRobertson 2003). Shorebirds and waders are iiksly predators.

» Harvesting:collection of Whelks by humans has contributed nsagtificantly to the population
decline. Whelks are at risk extinction from hariregtdue to a combination of their high
economic value (Meyer and Coates, 2005), and ltioitaof range to the accessible intertidal
zone. Harvesting pressure in the Cayman Islandairenunquantified. Though of a subsistence
nature it is likely intensive and increasing, dag@art to rapid population increase. Whelks are a
regular feature on local menus and a prevalentreafioent infraction.

» Legal: protection of Whelks is limited to daily bag limiand a seasonal closure of the fishery
(May — October). There are currently no minimumedimits for landed shells as in other
jurisdictions (Virgin Islands and Puerto Rico). Yeaund protected areas or refugia are
practically non existent, being severely constradibg the definitions of protected areas within the
Marine Conservation (Marine Parks) Regulations {2B@vision). Under the law, Marine Park
boundaries technically extend to the Mean High Wistark, making enforcement against Whelks
collection with Marine Parks virtually unenforceablAdditionally the exclusion of non-
Caymanians from shoreline fisheries of marine sgeid difficult to enforce, and cannot be
considered effective. Whelks do not occur withia Environmental Zone, are not protected
within Replenishment Zones, which are the zonebiwilvhich most of the reef crest habitat falls.

» Inter-species reliancean important aspect of the ecology of Whelks ésubke of their shells,

subject to expiration. Large Whelk shells are agsofiew shells of suitable size to house the
massive Soldier crab (Hermit crabpenobita clypeatysand constitute almost 100% of the crab’s
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preferred shell selection. Extinction of Whelks \balmost certainly be followed, in time, by the
extinction of Soldier crabs.

» Tourism:shells of Whelks are popular tourist souvenirghbio raw form and as craft jewellery.
While souvenirs are generally derived from discdrsleells, and so do not effect the Whelks,
these particles are extremely extensive and catestihe whole scale removal of shell supply for
Soldier (Hermit) land craloenobita clypeatus.

» Bait: Soldier (Hermit) cralCoenobita clypeatuis a popular fishing bait item.

»  Pollution: tributyl tin has been shown to accumulate in thgues of marine animals, including
molluscs (Folsvilet al. 1999).

Opportunitiesand Current Local Action for Whelks & Soldier crab

WhelksCittarium picaharvesting is subject to bag limit and season.ifitegtidal zone, which constitutes
the majority of Whelks’ natural habitat, is not eoed by the Cayman Islands system of marine pexdect
areas. Effectiveness of legal protection mightrimedased by reducing catch limits and harvestiagses,
introduction of a minimum harvestable size liméad ethnic specific fishery rights. All these measy
however, present some complicated issues for esrfeent. Modification of the Marine Parks boundaries
definitions to incorporate the intertidal zone, amdusion of Whelks within the Replenishment Zone
Regulations would facilitate enforceable protectiasmwould a moratorium on harvesting until theuredt
population showed significant signs of recovery.

In 1997, the Department of Environment undertookstamd-wide survey of the shoreline of Grand
Cayman. This survey incorporated quantitative tidal transects at four sites (Jackson Point Teamin
Silver Sands, North Sound, East End Blowholes),reviee density and size distributions of Whelksever
assessed. Whelks were found on the ironshore Wést public dock at Spots, where the reef meets th
shore at Breakers, and at Beach Bay, on the out&s isurrounding the manmade lagoon. A juvenild sna
(approximately 10 -15 mm in length) was found om ‘theachrock” just as you enter East End, however,
no Whelks could be found north, along the easttagaso, but not including North east point. Nonera/
found on the beach rock lining the eastern end eadlle Pond Bay.

Matriculture opportunities for commercial exploitatiutilizing existing facilities present an inteting
possibility, which commands further investigation.

Local Whelks are listed as a seafood to “Avoid” @nthe Cayman Sea Sense education programme.

SPECIESACTION PLAN for Whelks & Soldier crab

OBJECTIVES TARGET

1. Determine status of and threats to local poputatiand ensure that local 2009
populations are protected from extirpation.

2. Ensure availability and long-term stability of &&Vhelk (and dependent species 2015
populations for sustainable harvest.

3. Ensure sustained support for the conservation lvdl¥¢ through targeted education 2015
and awareness programmes.

Whelks & Soldier Crab LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation
PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG | 2006 1,2
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Transport) Law.

PL 3. ProtectCittarium picaunder Schedule Il of the DoE CIG 2006 1,2,3

National Conservation Law, through establishment of

conservation regulations.

PL4. Amend Marine Conservation Law to reduce daily MCB CIG 2012 1,2

catch limits and harvesting season, and introduce a | DoE

minimum size limit for collection.

PL5. Amend Marine Conservation (Marine Parks) DoE CIG 2009 1,2

Regulations to incorporate Whelk shoreline halbittd MCB

the Marine Parks, and include Whelks in Replenigtitmg

Zones regulations.

PL6. Assess need for a temporary moratorium on DoE MCB 2009 1,2

harvesting to enable population recovery. CIG

PL7. Establish policy of discouraging Cayman Islandg’ DoE DoT | CIG ongoing 2,3

involvement in activities likely to contribute toma NT CITA

increase in pressure on local or regional stocks of SITA

threatened marine species e.g. “Conch eating dshites

Safeguards & M anagement

SM 1. Using GIS location data, ensure that critical DoE DoP CIG| 2009 1,2

populations and their associated habitats are gteate

during Coastal Works and other development prosesse

SM 2. Adequately protect spawning individuals, by DoE 2009 1,2

extension of closed season as necessary. MCB

SM 3. Establish minimum harvestable size limits. DoE 2009 1,2
MCB

SM 4. Investigate and encourage the potential for DoE 2010 1,2

commercial farming of Whelks, for augmentation aldw

population, or towards sustainably meeting local

demand.

SM 5. Subject to feasibility, introduce artificial rettea | DoE IntC MP | 2015 2

for Coenobita clypeatuimto the marine environmerto

address developing shortfall in suitable shell tzbi

SM 6. Implement associated HAPs. DoE 2015 1,2,3

Advisory

Al. Inform Marine Police on issues relating to thealeg| DoE RCIP 2009 1,2

harvesting of Whelks, towards assisting in enforeeim

of local regulations.

A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3

Conservation Law and the Endangered Species ('E’taclie

Transport) Law.
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Whelks and Soldier Crab LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Map habitat / potential habitat f@ittarium pica | DoE 2008 1
on all three islands.

RM 2. Survey existing populations to determine baselinBoE 2010 1
RM 3. Design and implement annual population DoE 2011 1
monitoring program.

RM 4. Determine peak spawning season, and seasonplDoE 2012 1
reproductive patterns.

RM5. Determine age at reproductive maturity in DoE 2012 1

conjunction with the relation between reproductive
output and age/size and fertilization successlation to
population density.
RM 6. Review Caribbean-wide comparison of experiepd@oE IntC 2009 1,2
to identify best and worst case scenarios for Whelk
management and commercial mariculture.
RM 7. Conduct morphological and materials analysis foDoE IntC 2010 2
determine suitable form, function, and design for
artificial retreats folCoenobita clypeatus.
Communication & Publicity
CP1. Targeted awareness campaign to key sectors of DoE MP 2006 3
local community to inform groups that are pron@on-
sustainable practice, regarding the need to manage
harvesting sustainably.
CP2. Targeted awareness campaign to key sectors o] DoE CIG ongoing 3
Government to assist in adopting management and | MCB
legislation recommendations.
CP3. Produce educational fact sheet detailing ecology DoE MP DE 2009 3
and general biology of Whelks and Soldier Crabs for
schools and local public.

CP4. Involve the public, particularly schools groups, i| DoE MP DE 2010 3
the artificial retreats project.

CP5. Raise awareness of sustainable alternatives to | NT DoE DoT | ongoing 3
threatened fisheries amongst members of the public CA MP

through involvement with educational programmes e.fj
Cayman Sea Sense.
CP&6. Utilise native flora and fauna, and associated CIG DoE MP | 2010 3
preservation efforts, in the international promotad the NT DoT
Cayman Islands.
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MARINE SPECIES
Queen conch Strombus gigas
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Mollusca, Class: Gastrdp, Order: Mesogastropoda, Family: Strombidae
Genus: Strombus, Species: gigas

In the Cayman Islands, the geritsombuss represented by the Hawkwing corgtnombus raninughe
(Florida) Fighting conclstrombus alatusand the Milk conclStrombus costatuQueen conctrombus
gigas,is the most common and economically significant.

Status

Distribution: Greater Caribbean tropical zone, including, Mexemuthern Florida, and the Bahamas,
north to Bermuda.

Conservation: Conch are subject to quantitative annual survethbyDepartment of

Environment. Data collected 1988-2006 indicatetfiating but decreasing populations, with a

ca.50% relative decrease in observed average aedities in the Cayman Islands.

Legal: Queen conclstrombus gigass protected under the Marine Conservation Law {2R@vision), and
subject to bag limit and closed seaschiNay-30" Oct). During open season, bag limits are five toper
person, or ten per boat per day (whichever is)ebist one may purchase or receive more than fivielco
from Cayman waters per day. Conch are also pratestder the Endangered Species (Trade & Transport)
Law (Parts 1 & 2). It is listed internationally @TES (Appendix 1) and SPAW (Annex IlIl). Pending
legislation, allStrombusspecies would be protected under the National Geasen Law (Schedule II).
The Department of Environment is the lead bodyefufiorcing the legal protection.

Natural History

Queen conclstrombus gigass a large marine snail. Adults attain a lengtlowér twelve inches, and may
weigh in excess of five pounds. Conch feed on al§pecimens are found in sandy and hard-bottomed
lagoons coral rubble fields, and occasionadigagrass bedst depths ranging from 5 to 500 feet. On
hatching from the egg, conch undergo a twenty-ayepdanktonic larval stage, before taking up their
benthic lifestyle. During this planktonic phaseykd veligers may be distributed widely by locatlan
regional currents of thepen seaJuvenile conchs are predated by a variety ofispeburrowing into the
sand and sediment by way of defence.

The Queen conch has been harvested for human cptisarsince prehistoric times. It represents one of
the most commercially exploited marine resourcafénCaribbean. This exploitation has led to over-
fishing and depletion of most known shallow watercks.

Associated Habitats and Speciesfor Queen conch

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
1. Open sea Whelks & Soldier cral€ittarium pica & Coenobita clypeatus
3. Lagoons Spiny lobstePanulirus argus

4. Seagrass beds
5. Dredged seabed

Current Factors Affecting Queen conch

» Habitat loss:damage to key areas of habitat, particularhngroveandseagrass bedsave
reduced the availability of nursery areas for yoaagch.
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» Poaching:illegal take, in combination with legal take, emtly appears to be sufficient to prevent
population recovery, despite almost two decadgsafction. The evolution of drug-culture, the
advent of crack cocaine, and the development afr@mployable subclass within local society
has contributed in large part to a new poachinmetd, for whom jail-time offers little by way of
functional deterrent. Individual poachers havedhgacity to inflict significant damage on
remnant populations.

» Habitat managemensub-juvenile habitat is suspected to be shallovtl@ grassThalassia
testudinunbeds but these areas are currently unidentifiecuasdrveyed in the Cayman Islands.

»  Critical depensation thresholdvhenStrombugpopulations drop below a critical density
reproduction ceases to be effective. Due to thepbexmature of juvenile dispersal patterns, and
reliance on high density breeding populations tarcessful breeding, Cayman conch populations
cannot be considered “healthy” until populationglgnhas significantly increased above current
levels. If the Cayman population should ever felidw the critical depensation threshold,
intensive restoration management will be requitedbfisic stock maintenance.

» Fishing: conch have long represented one of our most &gnif fisheries. Currently, conch are
still taken for food, and to a much more limitedeax, as shell for the curio trade. The majority of
shell take is, however, a by-product of the fishery

» Larval stage:planktonic dispersal makes local conch populatieEendent, to some extent, on
regional current regimes and healthy internatigrglulations.

e Tourist potential:as availability of conch becomes limiting, demd&mdconch meat and shell
products may be expected to become a greater.

» Natural predatorsyoung conch are prey to many species, however,afdy, such as rays and
Loggerhead turtle€aretta carettaare able to crush the thick shell of a fully groadult conch.

» Value:a combination of economic and cultural value,ddition to biological significance, make
threats to the viability of the Queen conch of jgattar concern.

Opportunitiesand Current Local Action for Queen conch

Conch are protected under the Marine Conservatiom (2007 Revision) and subject to a bag limit and
season.

Queen conclstrombus gigaare the focus of several international and regigmgatives, including the
CITES Review of Critical Trade in Conch Products] éhe Caribbean Fisheries Management Council’s
International Queen conch Initiative.

The Department of Environment undertakes and arBaath survey, from which management
recommendations are drawn.

Local and wild conch are listed as a seafood todidvunder the Cayman Sea Sense education
programme. Farmed conch are listed as a “Goodrdtam”. In practice, however, point-of-sale
determination of the origin of seafood is not aleaimple.

SPECIESACTION PLAN for Queen conch

OBJECTIVES TARGET

1. Stabilize or positivise all surveyed conch pogolatrends. 2015
2. Develop sustainable conch fishery, through eiffeatonservation action, and 2015
responsive regulation and enforcement.
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3. Ensure sustained support for the conservation luélWé through targeted education ongoing
and awareness programmes.

Queen conch PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectStrombus gigaander Schedule Il of the | DoE CIG 2006 1,2,3

National Conservation Law, through establishment of
conservation regulations.

PL4. Consider amendment of Marine Conservation LaviDoE CIG 2009 1,2
legislation to reduce daily catch limits and haties MCB

season, and increase minimum size limit for calbect

PL5. Consider amendment of Marine Conservation DoE CIG 2009 1,2

(Marine Parks) Regulations to incorporate greater MCB
protection for critical replenishment habitat faprich.

PL6. Amend Marine Conservation Law as necessary,|tDoE CIG 2010 1,2
close established enforcement loop-holes, to fatdli MCB

necessary enforcement and prosecution.

PL7. Assess need for a temporary moratorium on DoE CIG 2010 1,2
harvesting to enable population recovery. MCB

PL 8. Establish policy of discouraging Cayman Islandq’ DoE DoT | CIG ongoing | 3
involvement in activities likely to contribute toma NT CITA

increase in pressure on local or regional stocks of SITA

threatened marine species e.g. “Conch eating dshtes
Safeguards & M anagement

SM 1. Continue active enforcement of Marine Parks afndoE RCIP ongoing | 2
conch fishery limits.

SM 2. Develop contingency plan should conch DoE CIG 2010 1,2
populations ever drop below biologically viable ilisa MCB

SM 3. Investigate and encourage the potential for DoE IntC ongoing | 1,2

commercial farming of conch, for augmentation ofiwi
population, or towards sustainably meeting local

demand.

SM 4. Implement associated HAPs. DoE 2015 1,2
Advisory

A1l. Inform Marine Police on issues relating to thealeg| DoE RCIP 2009 1,2

harvesting of Whelks, towards assisting in enforeeim
of local regulations.

A2. Maintain Cayman Islands involvement in regional] DoE CIG ongoing | 2
conch research and management such as the Caribbgpan
Fisheries Management Council’s International Queen|
conch Initiative, CITES Review of Significant Traite
Queen Conch, and SPAW.

A3. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2
Conservation Law and the Endangered Species (Badle

Transport) Law. T
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Queen conch PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Continue annual conch population surveys. DoE ooy | 1
RM 2. Investigate possible sub-juvenile population DoE 2009 1
monitoring methods.

RM 3. Establish commercial value of conch fishery in fhBoE 2010 2
Cayman Islands.

RM 4. Engage and participate in regional mapping, DoE IntC ongoing | 1

research and management initiatives.

Communication & Publicity

CP1. Continue constant reminders of Marine Park & | DoE MP ongoing | 3
fishery rules. MCB
CP2. Targeted awareness campaign to key sectors of tbeE MP ongoing | 3

local community, to inform groups which are proae t
non-sustainable practice, regarding the need tagan
harvesting sustainably.

CP3. Targeted awareness campaign to key sectors df DoE CIG ongoing | 3
Government to assist in adopting management and | MCB
legislation recommendations.

CP4. Raise awareness of sustainable alternatives to | NT DoE DoT | ongoing | 3
threatened fisheries amongst members of the public CA MP
through involvement with educational programmes e.fj
Cayman Sea Sense.

CP5. Utilise native flora and fauna, and associated CIG DoE MP | 2010 3
preservation efforts, in the international promotaf the NT DoT
Cayman Islands.
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MARINE SPECIES
Spiny lobster Panulirusargus
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Arthropoda, Class: Malatraca, Order: Decapoda, Family: Palinuridae
Genus: Panulirus, Species: argus

The Caribbean Spiny lobstBanulirus arguds one of 21 species Banulirusexisting worldwide. Spiny
lobster provides an important commercial (includixgort) fishery for those countries in the region
possessing extensive shallow water shelf areaspgmattant artisanal fisheries for the smallerrisla
nations. The Cayman Islands also supports a popuolaf Spotted Spiny lobst&anulirusguttatus.While
no formal population assessment has been undertikelikely less abundant th&t argus

Status

Distribution: Bermuda and North Carolina, USA to the north arténding southward through the Gulf of
Mexico, Florida USA, Bahamas, Caribbean Islandd, @astal areas of Central and South America to as
far south as Rio de Janeiro, Brazil. In shallowessa{< 150 feet), especialtpral reefs rocky or rubble
bottoms,mangrovesandseagrass bedsvhere these habitats offer hiding places.

Conservation: Although not IUCN or CITES listed, Spiny lobsterreported as being over-fished in some
locations, and many of the larger producers mattagje Spiny lobster fishery.

Legal: Under the current Marine Conservation Law, aghr®nth closed season for Spiny lobster exists
December ¥ - end of February. During this time, it is illedaltake Spiny lobster from Cayman waters. No
one may purchase, receive, or possess Spiny lothstierg these months. The open-season catch Bmit i
three per person, or six per boat, per day, whiehisvieast. Minimum tail-size for take is six imsh Only

P. argusmay be taken. Lobster may not be taken in anymegsiotected areas. Pending legislation, all
lobster would be protected under that National @oretion Law (Schedule II). The Department of
Environment is the lead body for local protection.

Natural history

Caribbean Spiny lobstePanulirus argusare bottom-dwelling, opportunistic omnivores whfohage at
night, seeking out any available animal flesh, aochsionally plants. Their strong mandibles areisy
adapted for crushing mollusc shells. In mating,nttede deposits a spermatophore (sperm packetror “ta
spot”) on the underside of the female’s abdomeme itaemains until conditions are right for spamagni
During spawning the female expels her eggs, simetiasly scratching off the attached spermatoptwre t
release the sperm. The female then carries and frarthe fertilized eggs on the underside of hér tntil
they are ready to hatch: a period of 3-4 weeks.

Fecundity inPanulirus arguds high. Larger females produce more eggs, thallenones, ranging
between 40,000 to 2 million per spawning. Watergerature influences spawning frequency, and in very
warm waters, spawning may occur year-round.

Spiny lobsters hatch as 3mm long, transparentesiiike larvae called phyllosomes. Phyllosomes are
planktonic, drifting with the prevailing currentrf6-12 months. After growing through several mqute
phyllosome metamorphoses into a 2cm long pueralusiniature adult body form. The puerulus swims to
coastal waters, settling to the bottom, to seelaatitable, protective nursery habitat. Here ititsoand
begins to develop the camouflaging colouration pfvanile lobster. Maturity generally occurs aroun8
years. It is, however, impossible to accuratelyageéld lobster, and the maximum lifespan of theces
remains unknown.

Associated Habitats and Speciesfor Spiny lobster

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
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OO~ WNPE

. Open sea Whelks & Soldier cral€ittarium pica & Coenobita clypeatus
. Coral reefs Queen conclstrombus gigas

. Lagoons

. Seagrass beds

. Dredged seabed

. Artificial installations

Current Factor s Affecting Spiny lobster

Historical pressurelocal research into recruitment, abundance, artdiglision of Spiny lobster
began with investigations in the North Sound, Gr&agman. Anecdotal reports indicate
abundant local stocks, however historical invesiogs, including one as early as 1945, indicated
an already depleted stock suffering from low reonent. This was attributed to the large-scale
exploitation of juveniles for bait, and a develapuiemand for the tourism market. Although
historical abundance cannot be confirmed, it isoeable to assume that higher numbers existed
before Cayman began developing in the 1960s.

Harvesting:although it is has been illegal to take juveniledters since 1978, during the past
three decades demand for lobster has escalated, with the tourism boom and concomitant
increase in the local populace. In an attemptgsda fishing pressure and maximize reproduction,
following investigations into the reproductive emgy of Spiny lobsters in the North Sound, 2001,
the original closed season was extended, and batith reduced.

Habitat loss:destructive development and extractive industghaNorth Sound, Grand
Cayman’s largest shallow water lagoon, has pagitulimpact Spiny lobster. Habitat loss is
probably a significant factor affecting both retmnt and adult standing stock. Persistence of
associated sedimentation and the large-scale rérabgaready limiting) bedrock habitats and
mangroves represent compounding influences.

Poaching:despite effective enforcement of the Marine Corestgon Law, there exists a certain
level of background poaching. The evolution of doudture, the advent of crack cocaine, and the
development of an unemployable subclass withinllsgeiety has contributed in large part to a
new poaching element, for whom jail-time offerfiditoy way of functional deterrent. Individual
poachers have the capacity to inflict significaatnédige on remnant populations.

Value:a combination of economic and cultural value,ddition to biological significance, make
threats to the viability of the Spiny lobster offpaular concern.

Larval stage:planktonic dispersal makes local lobster poputegjdao some extent, dependent on
regional current regimes, and healthy regional faifmns.

Opportunitiesand Current Local Action for Spiny lobster

While take of Spiny lobster is governed by the MarConservation Law, associated regulations wste la
updated in 2002, and might benefit from furtherision.

Since the initial investigations by DoE into larvatruitment, abundance, and reproductive ecolégy o
Spiny Lobster in the North Sound ended in 2000:etias been some preliminary ongoing investigation.
This has focused on recruitment of both juveniled adults to artificial habitats, and with the “diegy” of
artificial habitats with harvested post-larvae,hnatview to examining the potential for increassugvival,
and therefore recruitment to the adult fishery. Témults of these studies, while varied and intergsare
too scant to make any statistically valid inferenpegarding the viability of artificial supplemetita of
natural populations. These results, however, waftather investigation.
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Spiny lobster are listed as a seafood to “Avoiddemnthe Cayman Sea Sense education programme.

SPECIESACTION PLAN for Spiny lobster

OBJECTIVES TARGET

1. Determine more comprehensively baseline levelgeafuitment, abundance, and ongoing
distribution, towards informing effective conseigatmanagement and ensuring the|
long-term stability of local populations.

2. Ensure more compliance with current provisionsheflaw, and update as ongoing
necessary, towards long-term sustainability of asting.
3. Ensure continued support for the conservatiomef3piny lobster as a sustainablg ongoing

recreational and local subsistence fishery.

Spiny lobster PARTNERS = TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectPanulirus argusunder Schedule Il of the | DoE CIG 2006 1,2,3

National Conservation Law, through establishment of
conservation regulations.

PL 4. Continue enforcement of relevant Marine laws ah®oE RCIP ongoing | 2
regulations.
PL5. Amend legislation as necessary, to maintain MCB CIG ongoing | 2

stability of stocks and encourage sustainabilityhef
lobster fishery

PL6. Amend Marine Laws as necessary, to close MCB CIG ongoing | 2
established loop-holes, and facilitate necessary
enforcement and prosecution.

PL7. Establish policy of discouraging Cayman Islandd’ DoE DoT | CIG ongoing | 3
involvement in activities likely to contribute toma NT CITA
increase in pressure on local or regional stocks of SITA

threatened marine species e.g. “Conch eating dsites
Safeguards & M anagement

SM 1. Implement stricter enforcement of Marine DoE RCIP ongoing | 2
Conservation Law and associated regulations.

SM 2. Implement conservation management of pre- | DoE MCB 2011 1
existingdredged seabefborrow pits), towards artificial MP

habitat creation for marine species, especiallgtieh
and establish these sites as managed areas, towards
facilitation of a sustainable lobster fishery fbet
Cayman Islands.

SM 3. Implement associated HAPs. DoE 2015 1,2,3
Advisory
A1l. Targeted awareness of the need for the National | DoE CIG NT | 2006 2

Conservation Law and the Endangered Species (Badle
Transport) Law.
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Spiny lobster

PROPOSED ACTION

PARTNERS

TARGET

MEETS
OBJECTIVE

Research & Monitoring
RM 1. Complete comprehensive assessment of stand|ngoE 2013 1
stock abundance, prioritizing North Sound.
RM 2. Monitor stock for changes in recruitment patterfjsDoE IntC ongoing | 1
RM 3. Continue monitoring local stocks. DoE ongoing | 1
RM 4. Continue investigating the potential for artifitya | DoE IntC ongoing | 1
supplementation to improve survival of recruits.
RM 5. Develop guidelines for the restoration and DoE 2012 1
enhancement afredged seabetborrow pits) towards
maximising habitat value for lobster and other sgmc
Communication & Publicity
CP1. Target awareness events towards Government ftbE CIG MP | ongoing | 3
local community to garner support for continued MCB
protection.
CP2. Scientific publication of Spiny lobster work whery DoE IntC ongoing | 3
appropriate.
CP3. Continue public awareness announcements. DoE | NT ongoing | 3
MCB
CP4. Continue constant reminders of Marine Park & | DoE ongoing | 3
fishery rules.
CP5. Raise awareness of sustainable alternatives to | NT DoE ongoing | 3
threatened fisheries amongst members of the public DoT CA
through involvement with educational programmes e.fj MP
Cayman Sea Sense.
CP6. Utilise native flora and fauna, and associated CIG DoE MP | 2010 3
preservation efforts, in the international promotaf the NT DoT
Cayman Islands.
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MARINE SPECIES
Southern stingrays Dasyatis americana
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Choakliyes, Order: Dasyatidae, Family: Dasyatidae

The Southern stingray is found in shallow subtrapand tropical waters in the Western Atlantic, @df
of Mexico, and the Caribbean.

Status

Distribution: In the Cayman Islands, Southern stingrays are faufayjoonsand around theoral reefs
Free-ranging adult Southern stingrays are also{fieahdby tourists and tour boat operators at twessit
Stingray City and the Sandbar, Grand Cayman. Thiése constitute two of the most important tourism
attractions in the Cayman Islands.

Conservation: The Southern stingray is listed as Data Defic{Hi€N Red List 2008) based on
inadequate information to assess extinction rigkh& Sandbar site, the stingray population sizebeen
estimated at 160 individuals. The population sizthie wild is unknown (Corcoran 2006).

Legal: Under the Cayman Islands Marine Conservation Ll@authern stingrays are protected within
designated Wildlife Interaction Zones WIZs (surrding Stingray City and Sandbar). Outside of these
zones, the species has no legal protection in #yen@n Islands.

Natural history

Southern stingrays are promiscuous and ovovivigar@males give birth to 2-10 live “pups” each year
Males reach maturity at 51 cm and females at 75r80disc width (maximum recorded size 150 cm disc
width). Southern stingrays bury themselves in garfide from predators and prey, and use a serrated
venom-filled spine at the base of the tail for defe Sharks are their primarily predators. In thild,w
Southern stingrays are generally solitary and rraefufeeding on infaunal invertebrates and fish.
However, at the Stingray City sites, they have &thjo the diurnal hand-feeding regime - feedinthat
waters surface, and living in dense aggregationsd@an 2006).

Associated Habitats and Speciesfor Southern stingrays

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
2. Coral reefs Nassau group€eEpinephelus striatus
3. Lagoons Red lionfishPterois volitans

Current Factors Affecting Southern stingrays

» Incidental catchin the wild, threats to Southern stingrays inclodeasional incidental capture
and injury from fishhooks.

* Increased incidence of injuries from boats and pteds: survey indicates that 85% of stingrays
at Sandbar site are injured in some way. The ntgjofiinjuries at the Sandbar were caused by
boats: propellers, anchor chains, and anchorsnémeased incidence of injuries from predators
was also detected in comparison with wild counteésp&rouping may attract an increased
number of predators to the Sandbar site, and taye asite may have decreased vigilance when
competing for food. Injuries may also reduce thes'rability to detect, defend against, or escape
predators (Semeniuk and Rothley 2008a).
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* Increased parasite loads and potential for diseaseidence of parasites is increased in Sandbar
individuals relative to those occupying wild sitBarasites are more easily transmitted when
animals live in groups.

» Conspecific injuries (from increased competitioal):rays surveyed at the Sandbar show
conspecific bite marks (injuries caused by othielgsalys). Competition for food appears to
increase aggression. Open wounds can result iotiofe Aggressive and competitive behaviour
may also result in the use of resources which migerwise be devoted to growth or
reproduction (Semeniuk and Rothley 2008a).

» Unnatural diet:stingrays at the Sandbar exhibited fatty-acid (pfiles which were
significantly different from FA profiles of wild §&, and similar to the FA profiles of North
Atlantic and North Pacific squidléx andLoligo spp.) - the unnatural diet item primarily fed to
the rays. As a result, the FA profiles of fed rays characteristic of coldwater species, raising
concerns regarding effects of unnatural diet omvgfipimmune health, resistance to parasites and
disease, growth, reproduction, and survival (Seniegi al.2007).

* Reduced body condition and suboptimal healgcreased body condition of stingrays at the
Sandbar is likely due to the long-term detrimeintgdacts of feeding (Semeniuk and Rothley
2008a). Furthermore, indicators of health and imentasponse, such as levels of hematocrit
(packed red blood cell volume) and leukocrit (packhite blood cell volume), proportions of
leukocytes, concentrations of serum protein, andsmees of oxidative stress, suggest that the
long-term health and survival of fed rays may Hecéd (Semeniukt al. submitted).

» Carrying capacityfeeding at the Stingray City and Sandbar sites haay caused stingray
numbers to increase beyond the carrying capacijooth Sound. If this occurs, rays may become
a threat to conch and other invertebrate populstidrieeding is discontinued or is interrupted.

Opportunitiesand Current Local Action for Southern stingrays

The Guy Harvey Research Institute has been comduntisearch on stingrays in the Cayman Island® sinc
2002, and further research efforts have recentintmarried out by Dr. Christina Semeniuk and otlaérs
Simon Fraser University.

In response to preliminary results, and concerpsessed by water sports operators, the Caymardkslan
Marine Conservation Board, the Cayman Islands BouBoard, the Department of Environment, and
local residents, in 2007 the Cayman Islands Goventramended the Marine Conservation Law to
designate areas surrounding Stingray City and SaratbWildlife Interaction Zones WIZs. Tourist boat
must be licensed in order to enter WIZs, and thaber of boats and passengers permitted in the zanes
any one time is regulated under licensing condgtidxdditionally, within these zones, stingrays may be
taken, and efforts have been made to regulatédgiptohibiting feeding any food not approved by the
Marine Conservation Board, and regulating feed tties. Regulations have also been made to prevent
anthropogenic injuries, by prohibiting visitorsindifting rays from the water, wearing footwear, or
anchoring in waters less than three feet deep.

Future management efforts can be guided by a hyosomhpleted system dynamics model (Semeiudl.
2008b), which was completed with the goal of deteimg the most effective management plan for the
Stingray City sites in terms of tourist numberggay population size and stingray life expectaridye
model suggests that a management plan which certoat congestion, restricts holding of stingrays (
the water) to tour operators, and reduces feedimgyell as improves the quality of food, will haave
positive effect on tourist experience and stindraglth in comparison to alternative managementsplan

SPECIESACTION PLAN for Southern stingrays

OBJECTIVES TARGET
1. Ensure the long-term stability of the StingrayyGihd Sandbar sites. ongoing
2. Ensure the long-term stability of wild stingraypudations. ongoing
3. Manage impacts of Stingray City and Sandbar sitethe natural environment of ongoing
North Sound, and educate the public and tour opexr&wards minimising impact.
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Southern stingrays PARTNERS =~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2009 1,2,3
Law and WIZ regulations.
PL 2. Consider instituting legal protection of wild DoE MCB 2010 2
stingrays.

Safeguards & M anagement
SM 1. Ensure enforcement of and compliance with WIZDoE MP ongoing 1
legislation. CITA
SM 2. Reduce feeding and improve quality of food at | DoE MP ongoing 1
Stingray City and Sandbar. CITA
SM 3. Restrict holding of stingrays in the water to tour| DoE MP ongoing 1
operators. CITA
SM 4. Consider safety devises on boat propellers such 8®E MP 2010 1,2,3
cages and guards. CITA
SM5. Prevent establishment of additional feeding sitep.DoE CIG ongoing | 2,3
SM 6. Develop a hurricane recovery plan for Stingray | CITA DoE 2010 1.3

City and Sandbar — specifically site maintenanak an
avoidance of detriment to North Sound invertebrate

populations.

SM7. Implement associated HAPS. DoE 2015 1,2,3
Advisory

A1l. Advise in the training of water sports operatard a | DoE CITA ongoing 1,3

development of educational materials for tourists.

Southern stingrays PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Continue monitoring of population size and IntC DoE 2012 1
conducting of research on diet and health of fgd,ra
including physiological and immunological impactela
inbreeding potential.
RM 2. Monitor physiological and immunological IntC DoE 2012 1
indicators - particularly oxidative stress, siniis t
represents a combined diet-adequacy and immune-
system indicator.

RM 3. Monitor wild stingray populations to determine if IntC DoE 2012 2

legal protection is needed.

RM 4. Identify and protect stingray nursery areas. IDEE 2012 1,2
Communication & Publicity

CP1. Communicate risks to stingrays from improper | DoE CITA 2009 1.3

handling, crowding, and other conditions.

CP2. Educate the public on research conducted to dafeDoE CITA 2009 1,3

threats to stingrays, and the benefits of new mamagt
initiatives (WIZ legislation).

REFERENCES and FURTHER READING for Southern stingrays

Corcoran (2006). The influence of supplementalifegdn the movement patterns of the southern stin@rasyatis Americanat
Grand Cayman, Cayman Islands. Master’s thesis, [Sovtgheastern University.
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MARINE SPECIES
Nassau grouper Epinephelus striatus
INSERT IMAGES

Taxonomy and Range

Kingdom: Animalia, Phylum: Chordata, Class: Actitenygii, Order: Perciformes, Family: Serranidae
Genus: Epinephelus, Species: striatus

Nassau groupedEpinephelus striatuis large sea bass - a prominent member of thevénsgecies
of groupers reported for the Cayman Islands. Nageawper previously comprised one of the
most economically important spawning aggregaticsetaartisanal fisheries in the Caribbean,
however, it is now severely over-fished. It ranffesn inshore to about 100m, and is to be found
in coral reefhabitatmangroveseagrassand estuarine habitats, from southern Brazil,ughout
the Caribbean, western Yucatan, Bahamas, FloriddBanrmuda.

Status

Distribution: Western Atlantic: Bermuda, Florida, Bahamas, Yut&aninsula and throughout

the Caribbean to Brazil. Eastern Gulf of Mexicoyoolf the coast of Yucatan, at Tortugas and off

Key West.

Conservation: Endangered throughout its range, and locally ekimmany locations, the Nassau grouper
is listed as=ndangered2ad (IUCN Red List, 2008). Of the areas in thg@an Islands known to have
hosted spawning aggregations (SPAGS), only on#el@ayman West End, still hosts (albeit reduced)
reproductively viable numbers. Two sites host rembaggregations, the reproductive viability of whic

are unknown (Cayman Brac East End and Twelve MiekBNE End). Three sites are considered non-
functional (Little Cayman East End and Grand Cayfaast End & South West Point). Two other areas of
similar geo-morphological and hydrological chardstes are anecdotally reported as historical spagy
aggregation sites.

Legal: Epinephelus striatuss protected under the Marine Conservation Law 82R@vision) Section 6(7)
&9, and the Marine Conservation (Grouper Spawninge&) Directives 2003. Under the current Marine
Conservation Law, fishing for Nassau grouper issrally prohibited in eight Designated Grouper
Spawning Areas DGSA. Nassau grouper may not betakepear, or in any Marine Park area. The legal
minimum size for take is 30.5cm. Pending legistatidassau grouper would be protected under the
National Conservation Law (Schedule I1). The Depart of Environment and the Marine Conservation
Board are the lead bodies for local protection.

Natural history

As top level predators on the reefs, Nassau grdepdra predominantly solitary existence for mdshe
year. With the onset of the full moons in Janwarg February, individuals migrate to specific |dmas
where they form brief (ca. ten day) broadcast sjagvaggregations, spawnimg massel.ocated off deep
shelf promontories, these aggregations represé®oXij the species annual reproductive output. Speayvn
gives rise to pelagic larvae, which settle outeefs within 40 days.

Nassau grouper life history characteristics inclizdge size, long-lived, slow-growth, and contracte
reproductive period, coupled with high spawning §idelity. These factors combine to makes thicEse
especially vulnerable to over-exploitation. At sew eight years of age, most will recruit to spagn
aggregations as reproductive adults. The oldestded individual was 29 years of age. Anecdotal
evidence suggests they may live much longer.

Populations have declined an estimated 60% duhieg#st three decades. In the Cayman Islands,
spawning aggregations have been fished down teehdech that natural replenishment is inhibited.

Associated Habitats and Speciesfor Nassau grouper
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ASSOCIATED SPECIES PLANS

Southern stingrayBasyatis americana
Red lionfishPterois volitans

ASSOCIATED HABITAT PLANS

1. Open sea
2. Coral reefs
4. Seagrass beds
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Current Factor s Affecting Nassau grouper

» Historical fishing pressurefishing pressure on spawning aggregations is ovelwimgly
responsible for the endangered status of the tiis prolific species. Historically, thousands of
Nassau grouper were taken annually from SPAG drgassmall but effective local artisanal
fishing fleet. Prior to the 2001 discovery of thiggle Cayman West End SPAG, catch from these
spawning sites had dwindled steadily, becominggimificant due to overexploitation. The
estimated spawning population of the “new” Littlay@han West End site was more than halved
within two seasons, following discovery. This “bo@md bust” dynamic of spawning aggregation
fisheries is typified throughout the tropics. 1020 an eight-year ban on fishing Nassau grouper in
designated SPAGs was legislated in an attempt iotaia the viability of the remaining Little
Cayman SPAG, and towards facilitating the potemgabvery of remnant SPAGs and associated
local stocks.

» Poaching:as is the case with other protected speciesl|ikaly that some background poaching
occurs.Compliance with regulations has, however, genetaisn good during the first five years
of the ban (at least for the five ‘nearshore’ deaigd SPAGSs), affording an opportunity for
reestablishment and replenishment. There is, howsuspected fishing at the 12-Mile Bank site.

»  Current fishing pressurélassau grouper is a species of significant comrmleacid recreational
interest. Individuals are taken primarily by hamk| fish traps, and spear gun. Cessation of
SPAG fishing has afforded the most immediate ptmedrom the decimation of already depleted
local stock, however, the very limited shelf aréghe Cayman Islands may mean that grouper
populations remain sensitive to the continued loreel harvest of adults outside the spawning
season. An attempt to lessen this potential impastimplemented recently, in the form of a ban
on the spearing of this species, addressing a methtake regarded as responsible for the
majority of take of adults during the non-spawnimgnths.

* Aesthetic valueNassau grouper are considered an iconic speciespital Atlanticcoral reefs
As such, they are an important benchmark for reefattracting dive tourism in the Caribbean.

Opportunitiesand Current Local Action for Nassau grouper

During 1987-2001, the DoE undertook annual monitpof the Cayman Island’s SPAG fishery. Catch,
size of fish, and sex were recorded. Results iteita strongly significant and steady decreaseih b
overall catch and individual size over this periadl995 a proposal to reduce fishing by 50% wetheut
political support. Subsequent to the 2001 SPAGodisry, and the subsequent unregulated take of fish
(approximately 4,000 fish during the spawning seasif 2001 & 2002), wide-spread public outcry
engendered political support for protection. In 20€yislation for an alternate year fishing strgteg
dictated that 2003 be a non-fishing year. Calcoatishowed that with the resumption of fishing 092,
even with a catch quota of 12 grouper per boatipgr what remained of this SPAG would be decimated.

In December 2003, the Marine Conservation Boarahédtishing in the DGSAs for a period of 8 years -
this representing one reproductive generationsdf. fT his resulted in the implementation of the entr
eight-year ban on SPAG fishing.

Annualin situ monitoring of the “new” SPAG by the DoE began 002. This research, undertaken in co-
operation with the Reef Environmental & Educatimufdation REEF, will assess abundance, fish size,
and behavioural ecology.

Reproductive ecology projeaxternal funding obtained by REEF (through NOAAI amganizations such
as the Pew Foundation), with in-kind support fréma DoE, financed the implementation of an acoustic
tracking project to elucidate aspects of Nassauggoreproductive ecology around Little Cayman.
Similar research has been launched in Cayman Bra&Gaand Cayman.

All groupers, including Nassau grouper, are lisiedeafood to “Avoid” under the Cayman Sea Sense
education programme.
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SPECIESACTION PLAN for Nassau grouper

Obijectives and targets of this Species Action Rlanbased on local and international monitoring and
research findings of this species fishery overghst 20 years.

OBJECTIVES TARGET

1. Ensure long-term stability of local Nassau groypepulations. ongoing
2. Maintain and expand research programmes towaattisrbnforming sustainable ongoing
fisheries management.

3. Ensure sustained support for the conservation gsalagroupers through targeted ongoing
education and awareness.

Nassau grouper PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2
Transport) Law.

PL 3. ProtectEpinephelus striatusnder Schedule Il of | DoE CIG 2006 1,2,3

the National Conservation Law, through establishnoén
conservation regulations.

PL4. Depending on status, extend fishing ban in DGSARICB DoE 2010 1
for period of another reproductive generation. CIG

PL5. Furtheramend legislation to includepinephelus | MCB CIG 2015 1
striatuson the protected species list. DoE

PL 6. Establish policy of discouraging Cayman Islandd’ DoE DoT | CIG ongoing 3
involvement in activities likely to contribute toma NT CITA

increase in pressure on local or regional stocks of SITA

threatened marine species e.g. “Conch eating dshtes
Safeguards & M anagement

SM 1. Mark three main East End DGSAs. DoE 2009 2
SM 2. Implement stricter enforcement of fishing ban apndoE MCB 2009 1,2
protection of SPAG sites.

SM 3. Minimize damage tooral reefsby controlling DoE ongoing 1,2
nutrient enrichment and anchor damage.

SM 4. Minimize damage tseagrass beds North Sound] DoE CIG DoP| ongoing 1,2
by controlling dredging. CPA

SM5. Subject to RM11, elevate regulations or extend| MCB DoE 2011 1,2
ban as necessary to afford protection at suched &ssto CIG

facilitate sustainable recreational and subsisteisee
and meaningful replenishment of natural stocks.

SM 6. Implement associated HAPs. DoE 2015 1,2,3
Advisory
A1l. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3

Conservation Law and the Endangered Species (Badle
Transport) Law.
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Nassau grouper

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Continue monitoring SPAG sites, particularly the DoE REEF ongoing 1,2
Little Cayman SPAG, for possible changes in status.
RM 2. Continue current reproductive ecology projects| tboE REEF ongoing 1,2
determine status and viability of ‘dormant’ histai
SPAG sites.
RM 3. Continue current investigations into the DoE REEF ongoing 1,2
recruitment patterns in the Cayman Islands.
RM 4. Conclude assessment of Little Cayman SPAG. DoE ERE | 2010 1,2
RM5. Commence preliminary investigations into re- | DoE REEF 2015 1,2
starting dormant historical SPAG sites.
RM 6. Scientific publication of Nassau grouper DoE REEF ongoing 2
programme results.
RM?7. Conduct mid-term assessment of the effect of | DoE REEF 2008 1,2
fishery closure on fish abundance and size fotelitt
Cayman SPAG.
RM 8. Determine the spatial ecology of the Little DoE REEF ongoing 2
Cayman and Cayman Brac Nassau grouper populatigns
via acoustic tagging and tracking programme.
RM 9. Determine extent of larval connectivity to DoE IntC ongoing 1,2
geographically distant populations via genetic aese,
and also derive likely levels of self-recruitmerdrh
nearshore populations.
RM 10. Determine levels of recruitment at both DoE IntC ongoing 1,2
population and SPAG levels.
RM 11. Assess the effectiveness of the eight-year cloguboE CIG 2011 1,2
of DGSAs to fishing, in order to evaluate any némrd MCB
extended closure.

Communication & Publicity
CP1. Targeted awareness campaign to key sectors of DoE CIG MP | ongoing | 3
Government and local community. MCB
CP2. Scientific publication of Nassau grouper DoE REEF 2008 2,3
programme results.
CP3. Raise awareness of sustainable alternatives to | NT DoE DoT | ongoing 2,3
threatened fisheries amongst members of the public CA MP
through involvement with educational programmes e.fj
Cayman Sea Sense.
CP4. Utilise native flora and fauna, and associated CIG DoE MP | 2010 3
preservation efforts, in the international promotaf the NT DoT
Cayman Islands.
REFERENCES and FURTHER READING for Nassau grouper

Burgess, G.H., Smith, S.H. and Lane, E.D. (199¥hds of the Cayman Islands. In M.A. Brunt anBalis, eds., The Cayman

Islands, natural history and biogeography. The diédinds: Kluwer Academic Publishers: 199-228.
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MARINE SPECIES
Red lionfish Pterois volitangINVASIVE)
INSERT IMAGES

Taxonomy and Range

Kingdom: Animalia, Phylum: Chordata, Clagsctinopterygii, Order:Scorpaeniformes, Family: Scorpaenidae
Genus:Pterois, Species: volitans

Red lionfishPterois volitandavourcoral reefsand rocky outcrops, ranging throughout the IndoHiRa
Western Australia and Malaysia to the Marquesastshnd Oeno (Pitcairn Group); north to southern
Japan and southern Korea; south to Lord Howe, Kaemeand Austral Island; throughout Micronesia.

Status

Distribution: Red lionfishPterois volitanss found in depths ranging from 30-260 feet. Tingt

individual was reported locally in Feb 2008, intldtCayman. They have since been discovered in @aym
Brac, Oct. 2008, with at least five more caughtllg Jan. 2009How lionfish became established in the
Atlantic remains unknown, however, it is accepteat several fish were introduced into the maringevea
of Biscayne Bay, Florida, as a result of Hurricamelrew, 1992. Lionfish have now been documented
along the US east coast, from Florida through Matsssetts, east to Bermuda, and south throughout the
Bahamas, and the Caribbean, including Turks andoSallamaica and Cuba.

Conservation: Red lionfishPterois volitangs invasivein Cayman waters, and requires implementation of
active control to prevent its spread. Lionfish esant aserious threaio both native marine life and human
health and safety.

Legal: All species of lionfish and stonefish, and any oghia family Scorpaenidae & Synanceiidae were
added to DoE prohibited aquatic species list, Aug@084. LionfishPterois sppare listed under Part 3 of
the Endangered Species (Trade and Transport) L@, s requiring strict regulation by the Sciéntif
Authority (DoE).

Natural History

Red lionfishPterois volitansstand their ground when harassed. When threatémedarch their backs,
pointing their dorsal spines at the aggressor,savich forward rapidly in order to inflict a sting.
Envenomation of the hand, as a result of the stintye most common injury. Serious wounds may also
result from the handling of recently deceased spews. The sting causes little or no pain initidiyt may
become extremely painful later, depending uporatheunt of venom injected. Other symptoms of a sting
may include swelling, redness, bleeding, nauseapmess, joint pain, anxiety, headache, disoriemati
dizziness, nausea, paralysis, and convulsions.

Associated Habitats and Speciesfor Red lionfish (INVASIVE)

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
1. Open sea Southern stingrayBasyatis americana
2. Coral reef Nassau groupeEpinephelus striatus

4. Seagrass beds

Current Factor s Affecting Red lionfish (INVASIVE)

» Invasive speciesncreasing reports of non-native species anduheessful invasion of Atlantic
and Caribbean waters by the Red lionfish have prole need for early warning and rapid
response to confirmed sightings. Expansion throughs new range has been rapid and
exponential in nature. Ravenous predators, Liordehjuvenile fish and crustaceans in large
quantities. They have no known native predatorsniish reach sexual maturity at 1-2 years of
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age, and reproduce year-round. They are geneedligtant to parasites and tend to grow quickly,

effectively outcompeting native species for food &abitat.

» Health and safetythe venomous spines, designed to deter large marraaators, and can inflict

painful wounds in humans.

Opportunitiesand Current Local Action Red lionfish (INVASIVE)

All specimen reported to-date have been succegstithoved from Cayman waters by staff of the

Department of Environment.

SPECIESACTION PLAN for Red lionfish (INVASIVE)

OBJECTIVES TARGET

1. Halt the spread d®terois volitansn the Cayman Islands, and eradiate if feasible ngomg
2. Maintain close communication with dive resort sta# public, and international ongoing
research community, to report and effectively managy sightings and raise

awareness.

3. Map reported sightings éfterois volitansn the Cayman Islands quantify ongoing
distribution & abundance.

Red Lionfish

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation | CIG DoE 2006 1
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1
Transport) Law.

PL 3. Amend current legislation prohibiting take of fishj DoE CIG MP | 2006 1
on SCUBA, to facilitate managed capture and remof/gl MCB

Pterois volitansby specially licensed individuals.

PL 4. Add invasive species to list of species of aquarig DoE CIG ongoing 1
fish that are banned from importation. DoA

PL4.REPORT: All species of lionfish and stonefish ang athers in family Scorpaenidae & Synanceiidaesddd DoE prohibited

aquatic species list, Aug 2004.

Safeguards & M anagement

SM 1. Initiate eradication of invasive species from DoE CIG 2010 1

Cayman Islands waters.

SM1. REPORT: To-date, all reported individuals hbeen removed from the marine environment by DoE.

SM2. Set up local scuba diving network to report locdl DoE MP 2009 1,2,3

sightings.

SM 3. Assign a team of individuals to remove animals| DoE MP 2010 1,2

from marine environment once sighted.

SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory

A1l. Promote best practice in aquarium trade to mirémyzZDoE MP 2009 1

chances of aquarists importing potentially danggerou DoA

species of fish into island.

A2. Promote that, when fish are imported for the DoE MP DoA | 2009 1

aquarium trade, local aquarists and pet storeshimpo

Atlantic species.

A3. Targeted awareness of the need for the National | DoE CIG NT 2006 1

Conservation Law and the Endangered Species (Badle

Transport) Law. T
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Research & Monitoring
RM 1. Map distribution ofPterois volitansas they are DoE 2008 3
sighted in the Cayman Islands.
RM 2. Investigate and field test control methods for DoE 2009 1,2,3
Pterois volitango determine most appropriate
techniques for management purposes.
RM 3. Conduct feasibility study and cost analysis to | DoE MP 2009 1,2,3
organize public participation of quarterly annuisded, to
locate and dispose of lionfish.
Communication & Publicity
CP1. Establish international links with organizationslanDoE IntC CIG | 2008 2
managers who are experienced in the contréttefois
volitans.
CP1. REPORT: Made contact with REEF, USGS and N@A# have standing arrangement to share informa&Q08
CP2. Raise public awareness of invasive species, and beE MP CIG | 2008 2
threatPterois volitangoses to the general public, DoT
tourists, and the ecology of locadral reefs. CITA
SITA
CP2. REPORT: Issued press release and flyers t& @il SITA, requesting assistance in locating lgnfn C.1. waters, Aug 2008.
CP3. Compile an annual report on effectiveness of DoE MP CIG | 2009 1,2,3
control / eradication attempts, to benefit therinétional DoT
management efforts for the controlRtierois volitans. CITA
SITA
CP4. Maintain a consistent effort to keep the public DoE MP CIG | 2009 2
informed of the seriousness of the problem posed by DoT DE
lionfish, via news paper ads, public fliers, puldigns CITA
and talks to school children to keep the problertié SITA
lime light.
CP5. Utilise native flora and fauna, and associated CIG DoE MP | 2010 2
preservation efforts, in the international promotad the NT DoT
Cayman Islands.
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MARINE SPECIES
Marineturtles Chelonia mydas, Caretta caretta, Eretmochelys imbricata, Dermochelys coriacea
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: ReagfilDrder: Testudines, Family: Cheloniidae

There are seven living species of marine turtler fif which have been documented in the Cayman
Islands. These are the Greghelonia mydasthe Loggerhea@aretta carettathe Leatherback
Dermochelys coriaceand the HawksbilEretmochelys imbricata

Status

Distribution: Circumglobal.

Conservation: Green and Loggerhead turtles are classifieghasngeredwhile Hawksbill and
Leatherback turtles aritically endangered CN Red List 2008)

Cayman Island nestingsreen turtles: 17-26 nesting females. Loggerhegtbs: 17-26 nesting
females. Hawksbill and Leatherback turtles: nespiogulations believed to extirpated.

Cayman Islands foragindgdawksbill and green turtlesggregations apparently stable

Legal: Marine turtles are protected under the Marine @oragion Law (Turtle Protection Regulations).
The Department of Environment is the lead bodypfatection.

Natural history

Though the vast majority of their life cycle is sapat sea, female marine turtles nest terrestriaignding
approximately 1-3 hours on shore. Marine turtlehlatgs swim offshore, entering a period of oceanic
drifting known as the “lost years.” Though Leathaeb turtles remain primarily oceanic throughouirthe
life cycle, most hard-shell marine turtles rectainearshore feeding grounds suclkt@l reefsand
seagrass bed§ hese “developmental habitats” are occupied bividuals originating from many
jurisdictions. Upon nearing maturity, (ca. 20 yeafisige), turtles leave developmental habitatsraode
to distant adult feeding grounds. Every few yearatine turtles travel thousands of kilometres fiawhlt
feeding grounds to nesting beaches, returningd@tbas where they were born to breed and nest.

The Cayman Islands once supported one of the vediddyest green turtle rookeries, as well as aminda
nesting by loggerhead and hawksbill turtles. Exwemynmer, millions of marine turtles are believethawe
migrated to Cayman Islands to nest, leading tontefibat “..vessels, which havest their latitude in hazy
weather, have steered entirely by the noise wihiebecreatures make in swimming to attain the Caymana
isles” However, by the early 1800s, massive exploitatiad caused the Cayman Islands’ nesting
populations to crash. By the 20th century, the Gaymtslands’ rookeries were considered extinct.

Recent surveys have revealed that nesting by Gregh.oggerhead turtles exists at critically lowdksv In
Grand Cayman and Little Cayman, between 2000 af8,28ean annual (xSD, range) number of clutches
laid was 26 (+19.0, 5-51) for Green turtles and£%8, 13-35) for Loggerhead turtles. Estimatingtth

each female lays an average of three clutches @v8ryears, nesting populations are likely to numbe
approximately 17-26 females for both Green and kolggad turtles. Hawksbill and Leatherback nesting
appears to have been extirpated.

Satellite tracking indicates that Cayman Islandse@rturtles travel to foraging grounds in Central
America, Mexico, and the Florida keys, with theinge encompassing over 2,000 km of the Caribbean
coastline and the Florida Keys. This dispersiorlggnts the importance of broad and collaboratiaime
turtle management and habitat protection. In cefit@ayman Islands Loggerhead turtles were tratded
foraging habitats in Nicaragua, underscoring theeasity of identifying key habitats and targetictjan.

Associated Habitats and Speciesfor Marineturtles

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
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1. Open sea

2. Coral reefs

3. Lagoons

4. Seagrass beds
5. Dredged seabed

(ENVASIVE)
18. Urban and man-modified areas

Queen conclstrombus gigas

Spiny lobsterdanulirus argus
Southern stingrayPasyatis americana
Nassau groupdgpinephelus striatus
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Current Factors Affecting Marine turtles

» Legal take:under the Turtle Protection Law (1996), some twemtople remain eligible for
licenses to catch turtles. The level of sea turdsting in the Cayman Islands is critically lowgdan
continued legal capture of mature turtles may célus@esting population to become extinct in
the near future.

» lllegal take:reports from enforcement officers and membersiefdublic confirm that illegal take
of marine turtles is still occurring around allebrislands. While prosecutions are made whenever
possible, the true scale of the problem remaingtemchined.

» Incidental and accidental capture and mortalitycidental mortality arises particularly from
ingestion of fish hooks and vessel collision.

» Marine debris:entanglement in fishing line and ingestion of ptastontributes to a largely
unqualified mortality amongst marine turtles.

» Habitat loss and degradatiomesting beach habitat has been a primary focudeieelopment
since 1960s. Beach erosion and artificial lightrage also adversely affected nesting populations.
Foraging populations may be impacted by hurricamesanthropogenic degradationcofal reefs
andseagrass beds

» Disease:fibropapillomatosis is a condition characterizeddwsbilitating tumors. This disease has
reached epidemic proportions in some areas. Lqdifisopapillomatosis is known to affect Green
turtles in North Sound.

Opportunitiesand Current Local Action for Marineturtles

Marine Turtle Beach Monitoring Programme (MTBMPjince 1998 the DoE has been conducting a
systematic survey along the beaches of the Caystands to identifying signs of nesting by sea #sttl
During the turtle nesting season of May-Octobeg,libaches of the Cayman Islands are patrolled Iy Do
staff and trained volunteers. Data collected isluseassess the quantity, frequency and distribugfo
nesting, and to aid conservation efforts. The MTBMIRB recently expanded to incorporate attaching
satellite transmitters to post-nesting female ésrtind monitoring their movements once they lelwe t
nesting beaches in the Cayman Islands. Movemer@aghan sea turtles can be viewed at
http://www.seaturtle.org/tracking

In-Water ProgrammeDOoE has carried out an intensive in-water monigpnogramme since 2000.
Throughout the year, sea turtles are capturedethgmnd released off the shores of Grand Cayman and
Little Cayman, to assess population trends, aneraéhe migration patterns, habitat utilisation,
demographics, and management needs.

SPECIESACTION PLAN for Marineturtles

OBJECTIVES TARGET

1. Continue to monitor the status of nesting popaoitest and ensure that they are ongoing

protected from extirpation.

2. Determine the status of, and threats to, foraggulations. ongoing
3. Ensure the long-term stability of foraging popidas. ongoing
4. Ensure sustained support for the conservation afriddurtles through targeted ongoing

education and awareness programmes.

Marine turtles LEAD PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE
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Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,234
Law.
PL2. Enact Endangered Species (Trade & Transport)] DoE CIG 2006 2,3
Law in order to fully transpose CITES into domes$aiw.
PL 3. Amend legislation to eliminate capture of maturg DoE CIG 2006 1,3
Matrine turtles, through moratorium, extended closed
season, or implementation of a maximum size limit.
PL4. Mobilize volunteer support for nesting beach DoE VOL ongoing 1
monitoring and expand volunteer programme.
PL5. Develop and implement a monitoring system to | DoE CTF MP | ongoing 2,4
ensure that legal Cayman Turtle Farm products ean H
differentiated from illegal products.
PL6. Promote a mandatory policy of “turtle friendly” | DoE CIG DoP | 2012 1
lighting and design for all new beachfront develepits. CPA

DCB
PL7. Promote a mandatory policy of native vegetatior] DoE CIG DoP | 2012 1
maintenance and/or landscaping for all new beanhfro CPA
developments. DCB

Safeguards & M anagement
SM 1. Using GIS data, ensure that key nesting habitats DoE DOP 2008 1
are protected from coastal development.
SM 2. Using GIS location data, ensure that key foraging>oE DOP 2006 2,3
habitats are protected.
SM 3. Mitigate the effects of inappropriate beach liggtil DoE DoP MP | ongoing 1
by installing “turtle-friendly” lights in key loc&ns.
SM 4. Implement associated HAPs. DoE 2015 1,2,3,4
Advisory

A1l. Train Customs personnel in identification of marir] DoE HMC 2006 1,3
turtle products. CIG
A2. Address marine debris and litter control issues. oED CIG 2008 1,3
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 12,34

Conservation Law and the Endangered Species ('&aclie

Transport) Law.

Marine turtles

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Continue systematic monitoring efforts on nesti
beaches on all three islands, in order to determine
population trends towards informing conservation
management.

NPoE

MTRG
MCB

ongoing

RM 2. Conduct sustainable, regular, and frequent inwftBoE

monitoring on all three islands to determine treimds
abundance of foraging populations, and identify key

habitats towards informing conservation management.

MTRG

ongoing

2,3

RM 3. Analyse genetic structure of juvenile Green turt
Chelonia mydagopulations to determine contribution
Cayman Islands Turtle Farm to wild foraging
aggregations.

eDoE
Df

MTRG
CTF IntC

2010

RM 4. Construct Sister Islands research accommodat

oDOE

(Little Cayman)

2008

12,3

RM4. REPORT: Accommodation for up to four individsian Little Cayman established by DoE, 2008.
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Communication & Publicity

CP1. Targeted awareness campaign to key sectors of DoE CIG MP | 2006 4
Government and local community.

CP2. Maintain local and international media campaigr). oED MP ongoing | 4
CP3. Launch educational DVD / schools packs. DoE DE &00 |4
CP4. Promote island-wide awareness of the differencp®oE DE MP ongoing | 4

between adult and juvenile sea turtles through yethdn
of educational posters, fliers, and media releases.

CP5. Expand sea turtle education in the National DoE DE MP 2008 4
Curriculum.
CP6. Raise public awareness of the ecological value ¢pfDoE MP ongoing | 4

sandy beach and cobblsingmarine turtlesas a
flagship for preservation.

CP7. Raise awareness of sustainable alternatives to | NT DoE DoT | ongoing | 4
threatened fisheries amongst members of the public CA MP
through involvement with educational programmes e.fj
Cayman Sea Sense

CP8. Utilise native flora and fauna, and associated CIG DoE MP | 2010 4
preservation efforts, in the international promotaf the NT DoT
Cayman Islands

REFERENCES and FURTHER READING for Marineturtles

Blumenthal JM, Solomon JL, Bell CD, Austin TJ, EksiPetrie G, Coyne MS, AC Broderick, and Godley 006). Satellite
tracking highlights the need for international cegtion in marine turtle management. Endangeredi€p&esearch 2:51-61.

Bell CD, Blumenthal JM, Austin TJ, Ebanks-PetrieBeoderick AC, and Godley BJ. (2006). Traditionay@hanian Fishery may
impede local marine turtle population recovery. &mgered Species Research 2: 63-69.

Bell CD, Solomon J, Blumenthal JM, Austin TJ, Ebsuiletrie G, Broderick AC, and Godley BJ. (2007) nifaring and
conservation of critically reduced marine turtlestirg populations: Lessons from the Cayman IslaAdsnal Conservation 10: 39—
47.

Bell CD, Blumenthal JM, Austin TJ, Ebanks-PetrieBeoderick AC, and Godley BJin(pres3. Harnessing recreational divers for the
collection of sea turtle data around the Caymamt$. Tourism in Marine Environments.

Blumenthal JM, Austin TJ, Bothwell JB, Broderick AEbanks-Petrie G, Olynik JR, Orr MF, Solomon JLi{t\MJ, and Godley BJ.
(2008). Diving behaviour and movements of juvehievksbill turtles Eretmochelys imbricata on a Clagién coral reef, Coral Reefs.
Online First.

Considine, J.L. (1973). Mariculture and the tadlindustry of Grand Cayman: man’s respose tonaskiang resource. M.A. Thesis,
Dept. Geography, Univ. South Carolina, 122 pp.

Duncan, D.D. (1943). Capturing giant turtle in @aribbean.Nat. geo. Mag84(August): 177-190.

Wood, F.E. and Wood, J.R. (1994). Sea Turtles®Qhyman Islands. In M.A. Brunt and J. Davis, €tilse Cayman Islands, natural
history and biogeography. The Netherlands: Kluweademic Publishers: 229-236.
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INSERT IMAGES

Kingdom: Plantae, Division: Magnoliophyta, Classadwoliopsida, Order: Malpighiales, Family: Turneae
Genus: Turnera, Species: triglandulosa

Mostly a tropical American genuurneracomprising more than 60 species (Proctor 2009).
Turnera triglandulosds one of three species Bfirnerafound in the Cayman Islands.

Distribution: Speciesendemicto Little Cayman and Cayman Brac.

Conservation: Data deficienDD - suspected to be at risk, (The Red List, Bu26008a).

Legal: Turnera triglandulosaurrently hasio legal protectioiin the Cayman Islands. Pending legislation,
it would be protected under the National Conseovatiaw (Schedule 11). The Department of Environment
would be the lead body for legal protection.

Turnera triglandulosamost closely resembles the more common Cat Bushera ulmifolig but has
longer leaves (12cm cf. 3cm), which are hairl@$e tip of the leaf-stalk is also three-glandfesm
which it gets its name), compared with the two-dlaar tip of Cat bush. This attractive little shratbains
a height of about 1.5 m, and is to be found intecadl populations along disturbed roadside vengyéstle
Cayman. Little is known about its natural habittst distribution in Cayman Brac is currently unkmaw

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
Cayman sag8alvia caymanensis
19. Roads Little Cayman snaiCerion nanus

Little Cayman Green anokenolis maynardi
Sister Islands Rock iguar@yclura nubila caymanensis
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» Lack of informationlittle is known about the current numbers and radthabitat ofTurnera
triglandulosa It is listed aglata deficientn the Red List, (Burton 2008a).

* Roadside maintenancemodern populations are best known from man-madifieeas, specifically
roadside verges on Little Cayman. Effective managerof roadside areas has the potential to
contribute significantly to maintenance of the leit€ayman population.

» Lack of protected habitathenatural habitat of this species is currently unknpand is likely not
represented within the current system of proteateds.

» Adaptive naturethe adaptive nature durnera triglandulosancourages predominance in
disturbed, roadside habitats.

» Landscaping potentiakase of cultivation from seed, lush green foliagel attractive yellow
flowers makerTurnera triglandulosasuitable for landscaping.

Turnera triglandulosas currently under cultivation in the Queen Eligdbll Botanic Park, though not part
of any formal conservation programme.
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OBJECTIVES TARGET
1. Conduct population survey to determine naturalthbbnd acquire data to 2012
determine Red List status, and prevent furtherigedfTurnera triglandulosa.
2. Preservénsitu populations offurnera triglandulosa. 2015
3. Developinter-situ cultivation and conservation programme Tarnera 2012
triglandulosabased in the Sister Islands.

Turnera triglandulosa SRS | e a2z
PROPOSED ACTION ezl
Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.
PL 3. ProtectTurnera triglandulosainder Schedule Il of] DoE CIG 2006 1,2,3
the National Conservation Law, through establishnoén
conservation regulations.
PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developra&n
the Islands.

Safeguards & M anagement
SM 1. Collect seeds under tiillennium Seedbank DoE 2012 3
Projectprotocol and bank at Kew, with replicate RBGK
collection for local conservation propagation. QEIIBP
SM 2. Incorporate a representative sample of natural | CC DoE NT | 2015 1,2
habitat and population in protected areas system.
SM 3. Establish Growing Stations on Little Cayman, | DoE MP 2010 1,3
from which to propagate, investigate and locally RBGK
reintroduce key species of plants and trees of QEIIBP
significance, targeting private gardens and lanuisca
schemes.
SM4. Implement associated HAPs. DoE 2015 1,2,3

Advisory

Al. Promote use of native plants in landscaping, tiinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.
A2. Meet with Little Cayman roads maintenance NRA PRCU 2009 1,2
authority, to discuss positive management of raisi | SIDA
verges fofTurnera triglandulosa. DoE
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3
Conservation Law and the Endangered Species (Badle
Transport) Law. T
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REFERENCES and FURTHER READING for Turnera

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile ConseoratFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b) egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islai@sy Bulletin Additional Series XI. Royal Botanic #ens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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Turnera triglandulosa

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Conduct field survey ofurnera triglandulosan DoE NT 2012 1,2
Little Cayman and Cayman Brac, to determine the
fruiting period, population size, and extent of plapions
in both disturbed and natural habitats.
RM 2. Subject to RM1, modify SAP and National DoE CIG 2012 1,2
Conservation Law Schedule Il status, as necessary.
RM 3. Collect seed undevillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP
images, and transpose into searchable electromafo
linked toField Collections Database.
RM4. Reassess IUCN Red List statusTofnera DoE 2015 1
triglandulosalocally.
Communication & Publicity
CP1. Establish and maintain links with Little Cayman | NRA PRCU 2009 1,2,3
roads maintenance authority. SIDA
DoE

CP2. Raise awareness of the unique natur€uwhera DoE NT | MP CN 2008 1,2,3
triglandulosaand other endemic flora and fauna. QEIBP | GC OS

SB LCN
CP2. REPORTTurnera triglandulosdeatured in Red List of Flora (Burton 2008a)
CP3. Raise awareness dtirnera triglandulosawith a DoE MP 2012 1,2,3
children’s competition to think of a “common nanfet
the plant.
CP4. Raise awareness of the value of native landscagpibpE DoP | MP CN 2010 1,2,3
and promote the use dfirnera triglandulosan Little NT GCOSs
Cayman SB LCN
CP5. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
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INSERT IMAGES

Kingdom: Plantae, Division: Magnoliophyta, Classadwoliopsida, Order: Malpighiales, Family: Chrysiabaceae
Genus: Chrysobalanus, Species: icaco

Chrysobalanuss a genus of about three species, only one aftwisi found in the Cayman
Islands (Proctor 2009). CocopluBhrysobalanuscacois to be found throughout the West Indies,
and Florida, Mexico and northern South Americés [iresent on all three Cayman Islands.

Distribution: Throughout the West Indies.

Conservation: Critically endangere@R A3bc+4bc (The Red List, Burton 2008a).

Legal: CocoplumChrysobalanuscaco currently hasio legal protectioin the Cayman Islands.
Pending legislation, it would be protected underNational Conservation Law (Schedule II). The
Department of Environment would be the lead bodydgal protection.

Typically a shrub or small tree up to 3m (9ft) ieight. Cocoplum favours coastal areas and sandy
thickets. Cocoplum displays long, thin arching loteas, with shiny, waxy leaves, and large,
fleshy, edible fruit.

The attractive natural form of Cocoplum, couplethviis conservation status and capacity for
artificial propagation, make this a highly signéitt species fotoastal shrublandestoration and
hardy, salt-tolerant landscaping projects.

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

BroadleafCordia sebestenear. caymanensis
Tea bankePectis caymanensis
InkberryScaevola plumieri
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» Habitat loss:clearance ofoastal shrublandor development has contributed to a critical
reduction in habitat for this otherwise common sp&c

* Invasive speciegotential for reestablishment of native floraimited by aggressive exotic
colonisers in coastal areas, particularly Weepiilpw Casuarina equisetifolia, Colubrina
asiatica Wild tamarindLeucaena leucocephatand Beach naupal&caevola sericea.

» Landscaping potentiakase of cultivation from seed, lush waxy greeraf@, attractive form and

fruits, coupled with extreme tolerance of salty aaddy conditions make Cocoplum suitable for
landscaping, especially coastal restoration.

Cocoplum has been successfully propagated from seedsold by the Native Tree Nursery.
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OBJECTIVES TARGET
1. Reverse population decline 6hrysobalanuscacoand raise Red List status by at 2015
least one category, frooritically endangered
2. Preserveénsitu populations ofChrysobalanuscaco. 2015
3. Developinter-situ cultivation and conservation programme @hrysobalanus 2012

icaco.

Cocoplum

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.
PL 3. ProtectChrysobalanuscacounder Schedule Il of | DoE CIG 2006 1,2,3
the National Conservation Law, through establishnoér]
conservation regulations.
PL 4. Develop and implement importation ban on DoE QEIIBP | 2010 1,2,3
Scaevola sericea. DoA CIG
HMC LCN
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 6. Enforce provisions under the National DoE DoP| CIG 2008 1,2
Conservation Law to support Planning Legislatiod an
reduce incidents of illegal sand mining.
PL7. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmetief
Islands.
PL 8. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.
Safeguards & M anagement
SM 1. Establish local conservation propagation QEIIBP RBGK 2008 1,3
programme and introdugghrysobalanuscacoto DoE
private gardens and landscaping schemes through the
Native Tree Nursery.
SM1. REPORT: Native Tree Nursery opens to pubkd) 2009 Chrysobalanugcacosold from Native Tree Nursery, 2008.
SM 2. Active planting in conjunction with eradication of DoE DoA 2014 1,2
invasive flora from key areas, commencing with DoRPC
protected areas e.g. Barkers and Heritage Beach. NT
SM 3. Implement associated HAPs. DoE 2015 1,2,3
Advisory
A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.
A2. Recommend importation / landscaping ban on DoE LCN | 2009 1,2
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invasive flora, includingcaevola sericea.

DoA

A3. Targeted awareness of the need for the National

DoE

Conservation Law and the Endangered Species ('B’tatlie

Transport) Law.

CIGNT

2006

12,3

Cocoplum
PROPOSED ACTION

LEAD

PARTNERS

TARGET

MEETS
OBJECTIVE

Research & Monitoring
RM 1. Monitor and assist the reestablishment of DoE 2015 1,2,3
Chrysobalanuscacoin protected areas.
RM 2. Reassess IUCN Red List statusGtfrysobalanus | DoE 2015 1
icacolocally.

Communication & Publicity
CP1. Raise public awareness of the value of native | DoE DoP | MP CN 2010 1,2,3
landscaping, and promote the use€Cbfysobalanus NT GC Os
icaca. QEIIBP | SBLCN
CP2. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
CP6. Raise public awareness of invasive species, and DoE DoT CIG | ongoing 1,2,3
promote the Natural Heritage of the Cayman Islands. NT MP
QEIIBP

REFERENCES and FURTHER READING for Cocoplum

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islai@sv Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.

Sauer, J.D. (1982). Cayman Island seashore vemetatistudy in comparative biogeography. Univ..Galb. InGeog.25: 1-137.
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INSERT IMAGE

Kingdom: Plantae, Division: Magnoliophyta, Classagholiopsida, Order: Lamiales, Family: Boraginaceae
Genus: Cordia, Species: sebestena, Variety: caymane

Cordiais a pantropical genus of about 250 species (Br@ft09). Of the five species Gbrdia
found in the Cayman Islands, one variety, Broad&aflia sebestenaar. caymanensids
endemic to the three Cayman Islands. Broadleaémdiffrom the common variety Geiger tree
Cordia sebestenwar. sebestenayhich is distributed throughout the West Indied &forida,in a
range of characteristics, including larger leaésleaf serrations and smaller flower petals. The
Geiger treds a popular landscaping ornamental.

Distribution: Subspeciesndemicto the three Cayman Islands.

Conservation: VulnerableVU A3bc+4bc (The Red List, Burton 2008a).

L egal: BroadleafCordia sebestenaar. caymanensisurrently hasio legal protectioin the
Cayman Islands. Pending legislation, it would batgeted under the National Conservation Law
(Schedule 11). The Department of Environment wdwddthe lead body for legal protection.

BroadleafCordia sebestenear. caymanensisypically favours sandgoastal shrublandit exists
as a shrub or small tree, generally tall and thiform, developing a sparse crown. Broadleaf
displays bright orange-red flowers, in responseato, and bears distinctive white fruits.

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

InkberryScaevola plumieri

CocoplumChrysobalanus icaco
14. Dry shrubland Tea bankePectis caymanensis
15. Forest and woodland
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» Hybridization:there are concerns that the local varfetydia sebestenaar. caymanensis at
risk from hybridization witithe Geiger tre€ordia sebestenaar. sebestenaa popular
landscaping import from Florida. This would resalthe loss of the unique Cayman variety.

» Habitat loss:clearance of coastal forest for development hagriboited to a reduction in habitat
of this otherwise common species.

» Invasive speciegeestablishment of native flora is limited by agggive exotic colonisers in
coastal areas e.Gasuarina equisetifolia, Colubrina asiaticheucaena leucocephatnd
Scaevola sericea.

» Cultural significancethe rough leaves of Broadleaf were traditionaliedi to polish turtle shells.

» Landscaping potentiakease of cultivation from seed, compact form anddrs, coupled with
extreme tolerance of salty and sandy conditionsenfirbadleaf suitable for landscaping,
including coastal restoration.

* Insect pestsdefoliation by a beetle larva has been observedféat nursery stock in Grand

Cayman. The pest has not yet been identified aischivt known at this point, whether or not it is
native or an invasive exotic species.

Broadleaf has been successfully propagated froch seel sold by the Native Tree Nursery.
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OBJECTIVES TARGET

1. Halt population decline dfordia sebestenear. caymanensis. 2015
2. Preserveénsitu populations ofCordia sebestengar. caymanensis. 2015
3. Develop arinter-situ cultivation and conservation programme @ordia sebestena 2012
var.caymanensis. |

Broadleaf PARTNERS TARGET MEETS

OBJECTIVE

PROPOSED ACTION

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectCordia sebestenaar.caymanensisinder DoE CIG 2006 1,2,3

Schedule Il of the National Conservation Law, thyiou
establishment of conservation regulations.

PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Develop and implement an importation ban on | DoE QEIIBP | 2010 1,2,3
Cordia sebestengar. sebestena. DoA CIG

HMC LCN
PL7. Enforce provisions under the National DoE DoP| CIG 2008 1,2

Conservation Law to support Planning Legislatiod an
reduce incidents of illegal sand mining.

PL8. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmethef
Islands.
PL9. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.

Safeguards & M anagement
SM 1. Collect seeds under thdillennium Seedbank DoE 2012 3
Projectprotocol and bank at Kew, with replicate RBGK
collection for local conservation propagation. QEIIBP
SM 2. Establish a local conservation propagation QEIIBP | RBGK 2008 1,3
programme and introducgordia sebestenear. DoE

vl

sebesten#o private gardens and landscaping scheme

through the Native Tree Nursery.
SM2. REPORT: Native Tree Nursery opens to publkd) E009 Cordia sebestengar. sebestenaold from Native Tree Nursery,
2008.

SM 3. Active planting in conjunction with eradication of DoE DoA 2014 1,2

invasive flora from key areas, commencing with PCRU

protected areas e.g. Barkers.

SM 3. Implement associated HAPs. DoE 2015 1,2,3
Advisory
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Al. Promote use of native plants in landscaping, thinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of

Recommended Planting Paleitenew developments.

A2. Recommend importation / landscaping ban on DoE LCN 2009 1,2
invasive flora, includingCordia sebestenear. DoA

sebestena.

A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3

Conservation Law and the Endangered Species (Badle
Transport) Law.
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Broadleaf

PROPOSED ACTION

PARTNERS

TARGET

MEETS

OBJECTIVE

Research & Monitoring

RM 1. Monitor and assist reestablishmenGafrdia DoE 2009 3
sebestenavar. caymanensif protected areas.
RM 2. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP
images, and transpose into searchable electromitato
linked toField Collections Database.
RM 3. Reassess IUCN Red List statuCafrdia DoE 2015 1
sebestenaar. caymanensitocally.
RM 4. Identify beetle pest dfordia sebestenear. DoE 2009 1,2,3
caymanensiand determine its geographic distribution
Develop and implement control techniques as reduirg

Communication & Publicity
CP1. Raise public awareness of the unique nature of | DoOE NT | MP CN 2008 1,2,3
Cordia sebestengar. caymanensiand other endemic | QEIIBP | GC OS
flora and fauna. SB LCN
CP1.REPORTCordia sebestena var. caymanerie@tured in Red List of Flora (Burton 2008a)
CP2. Raise awareness of the value of native landscagilpE DoP | MP CN 2010 1,2,3
and promote the use Gordia sebestenear. NT GC NRA
caymanensis. QEIIBP | SBLCN
CPa3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’'s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.

Sauer, J.D. (1982). Cayman Island seashore vegetatistudy in comparative biogeography. Univ..@alb. InGeog.25: 1-137.
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INSERT IMAGES

Kingdom: Plantae, Division: Magnoliophyta, Classadwioliopsida, Order: Asterales, Family: Goodeniacea
Genus: Scaevola, Species: plumieri

The genusScaevolaontains more than 80 species (Proctor 2009). §pexies occur naturally in
the West Indies, one widespread the other Cub&behny Scaevola plumieris distributed in

coastal areas throughout Florida, the West IndnesCaribbean coast of Central America, and the
coast of tropical Africa (Proctor 2009). Inkbersyindigenous to the three Cayman Islands.

In 2008, one large specimen and three small spesimere known to exist on Grand Cayman, at
Anchor point (Barefoot Beach Gardens). A largedhttand is located at Point of Sand, Little
Cayman. Three small specimens were recently disedven Cayman Brac.

Distribution: Coastal pan-tropical.

Conservation: Critically endangere@€R Alabce; Blab (i,ii,iii,iv,v) (The Red List, Bort
2008a).

Legal: InkberryScaevola plumiercurrently hasio legal protectioin the Cayman Islands.
Pending legislation, it would be protected underfational Conservation Law (Schedule I1.).
The Department of Environment would be the leadytfodlegal protection.

InkberryScaevola plumiergrows at the top acfandy beach and cobblen the seaward edge of
coastal shrublandattaining a height of 1.5m. This habitat is unglerssure from beach front
development, and subject to competition from thvagive landscaping stapBcaevola sericea
The native Inkberrs. plumieriis distinguished from the invasi®& sericeahaving generally
thicker, fleshier leaves, and the inky-black fifa@tm which it takes its local name. In comparison,
the invasiveS. sericegroduces copious white fruit.

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
BroadleafCordia sebestengar. caymanensis
Tea bankePectis caymanensis
CocoplumChrysobalanuscaco

» Restricted habitatsurviving specimens appear confined to the nalvamd oflow tropical /
subtropical perennial forb vegetatiat the pioneering seaward edge of the permangetaton
line.

» Habitat loss:beach-front habitat is a prime site for real estivelopment. New development is
generally accompanied by site clearance and ebatiscaping.

» Storm:the pioneering seaward edge of the permanent egetae is naturally susceptible to
impact from high seas.
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None.

Genetic bottleneckn the Cayman Islands, the remnant populatioBaafevola plumieris
currently known only from a few fruiting individuslgenerally of low fecundity.

Invasive speciegotential for reestablishment of native floraiisited by aggressive exotic
colonisers in coastal areas, particularly Weepiilpw Casuarina equisetifolia, Colubrina
asiatica Wild tamarindLeucaena leucocephaénd Beach naupak&caevola sericea.

Landscaping potentiathe attractive form aBcaevola plumiericoupled with its extreme
tolerance of salty and sandy conditions make Inibaritable for landscaping, including coastal
restoration. Trials at Queen Elizabeth || Botarack? however, have shown it to be difficult to
propagate under artificial conditions. Limited seedrce is a major issue restricting conservation
propagation.
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OBJECTIVES TARGET
1. Reverse population decline 8taevola plumierand raise Red List status by at legst 2015

one category, froraritically endangered
2. Preserveénsitu populations oScaevola plumieri. 2015
3. Developinter-situ cultivation and conservation programme $maevola plumieri. 2012

Inkberry LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectScaevola plumieninder Schedule 11 of the| DoE CIG 2006 1,2,3

National Conservation Law, through establishment of
conservation regulations.

PL4. Develop and implement importation ban and lochiIDoE QEIIBP | 2010 1,2,3
commercial propagation ban &taevola sericea. DoA CIG

LCN
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 6. Enforce provisions under the National DoE DoP| CIG 2008 1,2
Conservation Law to support Planning Legislatiod an
reduce incidents of illegal sand mining.

PL7. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmethef
Islands.
PL9. Promote establishment ofDevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developraén
the Islands.
Safeguards & M anagement
SM 1. Establish locainsitu andinter-situ conservation | QEIIBP RBGK 2010 1,2,3
propagation programmes. DoE OS

SM1. REPORT: Initial attempts to propag&teplumierifrom seed mostly unsuccessful, due to root rd72Cuttings, tissue culturg
andinsitu propagation to be investigated.

SM 2. Establish local conservation propagation QEIIBP | RBGK 2008 1.3
programme and introduccaevola plumietto private DoE
gardens and landscaping schemes through the Nativg
Tree Nursery.

174

SM 3. Active planting in conjunction with eradication of DoE DoA 2014 1,2

invasive flora from key areas, commencing with PCRU

protected areas e.g. Barkers.

SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory

A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of
Recommended Planting Paleittenew developments.
A2. Recommend importation / propagation / landscapyrgoE LCN 2009 1,2
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ban on invasive flora, includingcaevola sericea. DoA
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3
Conservation Law and the Endangered Species (Badle

Transport) Law. T
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In kberry LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Continue current efforts to survey local specimgr3oE 2009 1,2
of Scaevola plumieri.

RM1.REPORT: Three small, non-bearing specimens dismvered at Anchor point, Grand Cayman, Jan 28D8ur known
Grand Cayman specimens are currently located wétl#50m strip of beach at Barefoot Gardens, Narth.S hree small specimeng
were discovered in Cayman Brac, Jul 2008, of whicleast two survived hurricane Paloma, Nov 2008.

RM 2. Instigate island-wide 5-yearly mapping of DoE 2010 1,2
Scaevola sericea.

RM 3. Monitor and assist reestablishmenSafevola DoE 2015 1,2,3
plumieriin protected areas.

RM4. Reassess IUCN Red List statusSchevola DoE 2015 1
plumierilocally.

RM5. Research and test improved cultivation techniqy€3EIIBP DoE 2012 1.3

for Scaevola plumieri.

Communication & Publicity

CP1. Raise public awareness of the value of native | DoE DoP | MP CN 2010 1,2,3
landscaping, and promote the us&sobevola plumieri. | NT GC OSs

QEIIBP | SBLCN
CP2. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotas the NT MP
Cayman Islands. QEIIBP
CP3. Raise public awareness of invasive species, DoE DoT CIG | ongoing | 1,2,3
particularlyScaevola sericeand promote the Natural NT MP
Heritage of the Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Inkberry

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile Conséorat-oundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.

Sauer, J.D. (1982). Cayman Island seashore vegetatistudy in comparative biogeography. Univ..Galb. InGeog.25: 1-137.
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Kingdom: Plantae, Division: Magnoliophyta, Classadwholiopsida, Order: Asterales, Family: Asteraceae
Genus: Pectis, Species: Caymanensis, Variety: cagnsis

A tropical / temperate American genus of aboutp@cies (Proctor 2009). Two speciedefctis
are present in the Cayman IslanBsctis linifolia(neotropical distribution) and Tea bank&gctis
caymanensisThe latter is represented by two distinct subsgseBi.c. caymanensisound on all
three Cayman islands and also in Cuba, Rued robustawhich is endemic to Grand Cayman.
This action plan will address the conservation ngenzent of both subspeciesRéctis
caymanensis.

Distribution: Pectis caymanensis robustapecieendemicto Grand CaymarPRectis
caymanensis caymanensisingle neighbour endemic

Conservation: Both subspecies aferitically endangere€R A2acd; Blab(i,ii,iii,iv,v) +2b
(i,ii,iii,iv,v), (The Red List, Burton 2008a).

Legal: Tea bankePectis caymanensksasno legal protectioin the Cayman Islands. Pending
legislation,Pectis caymanensis robusisuld be protected under the National Conservdtem
(Schedule 1). The Department of Environment wowddhe lead body for legal protection.

Tea bankePectis caymanensis a mat-forming perennial herb, producing a ye|ldaisy-like

flower with five petals. The varietypbustais generally larger in form than the variety
caymanensisTea bankeis of cultural significance in the Cayman Islanioising traditionally used

in the preparation of an aromatic tea. Tea barkassociated with coastal areas, sand and gravel.
Loss of natural coastal habitat has resulted ignfiented populations, remnant in man-modified
areas, most notably beachside cemeteries.

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

BroadleafCordia sebestena caymanensis
CocoplumChrysobalanus icaco
Cayman sag8alvia caymanensis

18. Urban and man-modified areas InkberryScaevola plumieri

» Restricted habitatsurviving specimens appear confined to fragmergathant populations in
beach ridge areas.

» Habitat loss:clearance of coastal forest for development hagriboited to a reduction in habitat
of this otherwise common species.

» Invasive speciegotential for reestablishment of native floraiisited by aggressive exotic

colonisers in coastal areas, particularly Weepiilgpw Casuarina equisetifolia, Colubrina
asiatica Wild tamarindLeucaena leucocephatand Beach naupal&caevola sericea.

225



» Storm:beach ridge vegetation is naturally susceptibienfact from high seas. Potentially
catastrophic impact of storms on remnant populatisrexacerbated by the fragmentation.

» Collection:though of reduced popularity, Tea banker is stitd to make tea. A resurgence of
public interest in traditional uses of native ptantay have a detrimental impact on existing
populations if alternative sources are not provided

* Grounds maintenancegemnant populations in man-modified areas areestildp control as part of
general grounds maintenance (e.g. in beachsideteges.

» Landscaping potentiafragrant green foliage and attractive yellow flogyecoupled with extreme
tolerance of salty and sandy conditions make Te&drasuitable for landscapingd hoctrials,
however, have shown Tea banker may be difficufirapagate under artificial conditions.

Ad hocattempts to propagafeea banker have generally met with little success.

OBJECTIVES TARGET

1. Reverse population decline Béctis caymanensend raise Red List status by at 2015
least one category, frooritically endangered.

2. Preservénsitu populations oPectis caymanensis. 2015
3. Developinter-situ cultivation and conservation programme Ractis caymanensis. 2012

Tea banker LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectPectis caymanensisder Schedule | of thg DoE CIG 2006 1,2,3

National Conservation Law, through establishment of
conservation regulations.

PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK

Millennium Seedbank Project.
PL4.REPORT: Collection of 10,000 seeds submitted &B, 2008. Confirmation of viability required.

PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Develop and implement importation ban on DoE QEIIBP | 2010 1,2,3
Scaevola sericea. DoA CIG

LCN
PL7. Enforce provisions under the National DoE DoP| CIG 2008 1,2

Conservation Law to support Planning Legislatiod an
reduce incidents of illegal sand mining.

PL8. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
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environmental, social, and economic developmetief
Islands.

Safeguards & M anagement

SM 1. Collect seeds unddfillennium Seedbank Projec] DoE QEIIBP 2012 3

protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation.

SM1.REPORT: Collection of 10,000 seeds submittdd &8, 2008. Confirmation of viability required.

SM 2. Establish a local conservation propagation QEIIBP RBGK 2008 1,3

programme and introdud®ectis caymanensts private | DoE

gardens and landscaping schemes through the Nativ¢

Tree Nursery.

SM 3. Work with cemeteries maintenance staff to DoRPC DoE 2012 1,2

encourage sympathetic grounds management, and

encourage further population establishment.

SM4. Active planting in conjunction with eradication of DoE DoA 2014 1,2

invasive flora from key areas, commencing with PCRU

protected areas e.g. Barkers.

SM5. Implement associated HAPs. DoE 2015 1,2,3
Advisory

Al. Train cemetery maintenance staff in the DoE PCRU 2008 1,2

identification ofPectis caymanensand encourage

sympathetic management.

Al. REPORT: First Tea banker meeting with PCRUfsP4f08.

A2. Promote use of native plants in landscaping, thinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of

Recommended Planting Paleitenew developments.

A3. Recommend importation / propagation / landscapjrigoE LCN 2009 1,2

ban on invasive flora, includingcaevola sericea. DoA

A4. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3

Conservation Law and the Endangered Species (Badle
Transport) Law.
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Tea banker

PROPOSED ACTION

LEAD

PARTNERS

TARGET

MEETS
OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining populationsettis | DoE 2009 1,2
caymanensis.
RM1.REPORT: Populations located in cemeteries idd&m Town and Old Man Bay (and adjacent land).
RM 2. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIlIBP
images, and transpose into searchable electromato
linked toField Collections Database.
RM2.REPORT: Collection of 10,000 seeds submittell&B, 2008. Confirmation of viability required.
RM 3. Improve current knowledge of differentiation CN DoE 2009 1
between varrobustaand varcaymanensiamongst QEIIBP
conservation workers.
RM3.REPORT: Cayman Nature produd&stisinfo sheet, 2007.
RM 4. Undertake literature survey of the gerRectis DoE RBGK 2011 3
towards elucidating likely mechanisms of seed disge | QEIIBP
and germination, followed by full investigation of
pollination, seed set, seed dispersal and gerroim&bi
determine the natural ecology of the species, atéb
inform conservation propagation practice.
RM5. Assess potential for survival Bectis QEIIBP DoE 2012 1.3
caymanensif non-coastal / man-modified areas.
RM 6. Reassess IUCN Red List statudPefctis DoE 2015 1
caymanensitocally.
RM?7. Test alternative propagation media and water /| QEIIBP DoE 2011 3
fertilization protocols to develop and refine sussfal RBGK
nursery propagation procedures.
Communication & Publicity

CP1. Maintain links with cemeteries management, DoRPC DoE 2006 1,2
towards maintaining current populations.
CP2. Once the conservation programme and regulati¢risoRPC MP DoE | 2010 1,2
are in place, interpr&ectis caymanensia cemeteries,
to raise public awareness of this unique plant.
CP3. Raise public awareness of the unique nature of | DoE NT | MP CN 2008 1,2,3
Pectis caymanensend other endemic flora and fauna] QEIIBP | GC OS

SB LCN
CP3. REPORTPectis caymanensisatured in Red List of Flora (Burton 2008a).
CP4. Raise awareness of the value of native landscagiipE DoP | MP CN 2010 13
and promote the use Blectis caymanensis. NT GC Os

QEIIBP | SBLCN

CP5. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
CP6. Raise public awareness of invasive species, and DoE DoT CIG | ongoing 1,2,3
promote the Natural Heritage of the Cayman Islands. NT MP

QEIIBP

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.

ISBN 978-1-4276-2168-9
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Burton, F.J. (2008a).hreatened Plants of the Cayman Islands: The RedRuib. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)egetation Classification for the Cayman Islanids Threatened Plants of the Cayman Islands: The Red Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic €kens, Kew. Her Majesty’'s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.

Sauer, J.D. (1982). Cayman Island seashore vegetdtistudy in comparative biogeography. Univ..@alb. InGeog.25: 1-137.

229



INSERT IMAGES

Kingdom: Animalia, Phylum: Arthropoda, Class: Malatraca, Order: Decapoda, Family: Gecarcinidae
Genus: Cardisoma, Species: guanhumi

The White Land craltardisoma guanhunis a circumequatorial species found throughoutaste
regions of the Caribbean, Central and South Aménicading Columbia, Venezuela, the Bahamas, the
Gulf of Mexico, coastal Florida and Puerto Ricdslfound in greatest numbers on low lying ground,
generally within five km of the ocean. Burrow contrations in optimum habitat may exceed 7500 per
acre. The population distribution of this speciebeavily influenced by water temperature. In avelasre
water temperatures fall below 20 °C in winter ldsarvival is affected.

The White Land crab is found throughout the Cayhséands due to the relatively close proximity of th
coastline, however, no comprehensive distributiodies have been undertaken. Two similar, but small
species of Gecarcinidae land crabs are also fautttei Cayman Island§ecarcinus ruricolaand
Gecarcinus lateralisConservation efforts made towards the presemati@€ardisoma guanhunwiill

likely be of value to these species also.

Distribution: Circumequatorial.

Conservation: There are currently no local or regional conséovainitiatives and the species is

not listed on CITES or the IUCN Redlist. Local cenation status isnknown

Legal: Cardisoma guanhungurrently hasio legal protectionPending legislation, it would be protected
under the National Conservation Law (Schedul€eTlle Department of Environment would be the lead
body for legal protection.

The White Land craCardisoma guanhumis a large burrowing crab. Its distribution ondas generally
limited to within five km of the ocean. Large indiuals may exceed 11cm across, and weigh over 500g.
The White Land crab is slow-growing compared to thatiser crabs, reaching sexual maturity after
approximately four years, when it attains a mas#0gf. Adults of both sexes have carapaces whidyeran
in colour from dark blue to various shades of brogney and white. Males have one enlarged cheliped.
Juveniles generally have brown carapaces and otagge

The reproductive cycle of the White Land crab @sely linked to seasonal weather patterns and lunar
phases. Migrations are initiated by heavy rains.tke first few weeks of the migratory period, fgireg
intensity is increased, and the crabs gain weigbidly. Males actively court ripe females duringsth
period. Fertilization is internal, and throughoutyJand August most females carry external egg egss
Eggs are carried for approximately two weeks piadnatching, and must be released into salt water i
order for the larvae to survive. Females typicahynplete spawning migrations within 1-2 days and
generally spawn within 1-2 days of a full moon. $hthoughCardisomaand other terrestrial crabs have
been successful invaders of the land, they aledstilendent on the ocean for at least part of ttieicycle.

Several spawns per year may occur, with spawniagaevarying with location. In Florida, spawning
extends June-December, peaking in October and Neeerin the Bahamas the season extends July-
September, and in Venezuela July-November. Egghliato free-swimming larvae. Thereafter, the larva
pass through five zoeal stages and one postlawahegalopal” stage. Typically, development timenh
hatching to the first adult form is 42 days unddadratory conditions; however, this time may be Imuc
reduced in nature. Fecundity@ardisomais related to body mass. A 300g female may pro@@€s000-
700,000 eggs per spawning.
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Adult crabs colonise various habitats, howevery @ire limited to areas where they can burrow tergect
the water table, and maintain a 1-2 litre poohia bottom of the burrow. Thus they are functionhihited
to areas where the water table is within approxétyatvo metres of the surface. In south Floridaydmw
densities have been found to be highest in firndaysubstratesCardisomatolerate salinities from
freshwater to hypersaline, however, larval develephihas been shown to be optimal at salinitieQe4@

ppt.

Cardisoma guanhunis mostly herbivorous, feeding on leaves, fruarsd grasses collected in the vicinity
of burrows. They will also eat insects, carrioredes and are sometimes cannibalistic; thus, they ar
functional omnivores. Preferred foods include #eves of Red and White mangrove, and Buttonwood.
They feed throughout the day in shaded areas; henvifvexposed to direct sunlight for prolongedipés,
they prefer to feed at night. Peak activity timatislawn and dusk, though activity tends to incaasier
low light levels and with reduced food availability

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
1. Open sea Whelks & Soldier cral€ittarium pica & Coenobita clypeatus
Cayman parrofAmazona leucocephala
18. Urban and man-modified areas West Indian Whistling-duckendrocygna arborea
19. Roads

» Economic significanceeconomically important in the Caribbean and Bahanmethe Cayman
IslandsCardisomais generally exploited for food, though not atoanenercial level.

» Conflict situationsdamage to lawns from burrow digging has resuiiexbme people regarding
Land crabs as garden pests.

»  Cultural significancea culturally important local food source within tBayman Islands,
Cardisomais probably subject to significant exploitationafdesting pressure is not known, in
part due to the subsistence nature of the collechiat is likely intensive and increasing in step
with the growing population of the Islands.

» Habitat loss:loss of mangrove habitat due to drainage, fragatemt and filling, is likely a
significant factor influencing the population @&rdisoma however, no quantitative data currently
exist.

* Road Kill: bisection of migration routes lvgadsis likely the most significant cause of decline in
this species. Coastal roads, and road-wideningpt®jwould be expected to have a
disproportionate impact on populations returninghesea to spawn.

* Insecticide:impacts associated with landscaping control, AaedMosquito Research and Control
Unit’s aerial and land-based spraying regime remaitetermined.

There is currently no legal protection specific lois species, however National Trust for the Cayma
Islands Law (1987) Section 19(a) makes it an offeboctake any form of wildlife from a Trust Propert

The requirement of migratory movement to and fromgea limits the effectiveness of single site
protection for all land crabs.

There is no local action geared towards presematighis species.
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OBJECTIVES TARGET
1. Ensure that local populations are protected fratimpation, and maintain the long- 2015
term stability of stock for sustainable harvest.
2. Determine status of, and threats to, local pojmriat 2009
3. Ensure sustained support for the conservation néllaiabs through targeted 2008

education and awareness programmes.

White Land crab

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation
Law.

CIG

DoE

2006

12,3

PL2. Implement the Endangered Species (Trade &
Transport) Law.

DoE

CIG

2006

PL 3. ProtectCardisoma guanhuminder Schedule Il of
the National Conservation Law , through establishime
of conservation regulations.

DoE

CIG

2006

12,3

PL 4. Promote amendment of the Planning Law, to
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

DoP

DoE CIG

2010

2,3

PL5. Develop, maintain and enforce regulations
appropriate to maintenance of the long-term suahbdén
harvesting ofCardisoma guanhumi.

DoE
MCB

CIG

2010

PL6. Strengthen th®evelopment Plaon Grand
Cayman, incorporating a long-term vision for the
environmental, social, and economic developmethef
Islands.

DoP
CPA

CIG MP
DoE

ongoing

12

PL7. Promote establishment ofCevelopment Plafor
the Sister Islands, incorporating a long-term vidior
the environmental, social, and economic developragn
the Islands.

DoP
DCB

—

CIG MP
DoE

ongoing

1,2

Safeguards & M anagement

SM 1. Establish a closed season and bag limits for
collectors, incorporating minimum carapace sizatlfor
collection (possibly to allow ca. 6-7 years worth o
reproduction), as necessary to maintain population
stability.

DoE

IntC

2012

SM 2. Utilise key habitat and migratory route data to
establish a system of protected areas, from which
collection is either regulated or banned, as necgds
maintain population stability aardisoma guanhumi
and other migrating land crabs.

CC DoE

IntC

2012

1,2

SM 3. Investigate potential for under road conduit /
animal corridors at key road crossing sites.

DoE

DoP
NRA
CPA
DCB

2012

1.2

SM 4. Consider ban on collection of berried females, 4
subject to RM4, possibly all females as necessary t

nBpE

maintain population stability.

2012

1,2
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SM5. Implement associated HAPs.

| 1,2,3

Advisory

None.

White Land crab

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Map potentialCardisoma guanhunfiabitat on all
three islands.

DoE

2008

RM 2. Survey existing population to determine baselin
immediate threats, and establish monitoring program

eDoE

MRCU

2010

12

RM 3. Monitor biological aspects of catch through
catchery sampling.

DoE

2010

1,2

RM 4. Identification of local crab catchers, and potdnti
crab processing and outlets.

ADoE

MP

2011

12

RM 5. Hold discussions with crab collectors to enlist
their participation in the collection of catch infiation.

DoE

IntC MP

2011

12,3

RM 6. Develop and conduct questionnaires, and field
data-sheets for crab catchers to identify catchsare
quantities of catch, indicative effort, frequendy o
collection, timing and methods of collection, mdrke
price, destination of crab, processing etc.

DoE

IntC MP

2011

1,2

RM 7. Determine peak spawning season and seasona
reproductive patterns.

IDoE

IntC

2010

1.2

RM 8. Determine critical migration routes, and
influencing factors, towards implementing modifioat
of road design to reduce mortality@ardisoma
guanhumiand other migrating Land crabs.

DoE

IntC

2012

12

RM 9. Collaborate with international researchers to

examine designs for under road conduits and animal
corridors at key crossing sites along migratorytesuor
Cardisoma guanhundnd other migrating Land crabs.

DoE

IntC
NRA
MRCU

2012

12

Communication & Publicity

CP1. Targeted awareness campaign to key sectors of
local community to inform groups that are pron@on-
sustainable Land crab harvesting practices.

DoE

MP

2010

CP2. Targeted awareness campaign to key sectors of
Government to assist in adopting management and
legislation recommendations.

DoE

CIG

2015

CP3. Produce educational fact sheet detailing ecology
and biology of Land crabs for schools and localligub

DoE

DE

2009

CP4. Utilise native flora and fauna, and associated
preservation efforts, in the international promotad the
Cayman Islands.

CIG

DoE DoT
NT MP
QEIIBP

2010

Hill, K. (2001). Smithsonian Marine Station — Rejpor
www.sms.si.edu

“Sustainable Management of the Black Land Geszarcinus ruricolaColombia (162/11/015)”

http://darwin.defra.gov.uk/documents/11015/421 231 5%20AR1%20-%20edited.pdf
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TERRESTRIAL SPECIES
Old George Hohenbergia caymanensis Britton ex L. B. Smith
INSERT IMAGES

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Clasdidpsida, Order: Bromeliales, Family: Bromeliaceae
Genus: Hohenbergia, Species: caymanensis

Hohenbergias a genus of about 35 species (Proctor 2009) GalokrgeHohenbergia
caymanensis a species unique to Grand Cayman. The entitgalgiopulation is restricted to a
small area of rocky woodland in southwestern Gedigen. Old George is the only example of
this genus found in the Cayman Islands.

Status

Distribution: Speciesendemicto Grand Cayman.

Conservation: Critically endangere@€R A3c+4c; C1+2a(ii) (The Red List, Burton 2008a).

Legal: Old GeorgeHohenbergia caymanensisirrently hasio legal protectioiin the Cayman
Islands. Pending legislation, it would be proteateder the National Conservation Law (Schedule
[). The Department of Environment would be the Ibady for legal protection.

Natural History

Old GeorgeHohenbergia caymanensisa large bromeliad. Mature leaves exceed oneenetr
length. It is extremely range-limited, with the neamt natural population now confined to a
narrow rocky ridge of Cayman Formation dolostontaeiin southwestern George Town. This
area is known locally as the Ironwood Forest. Wiitihis small area of forest, Old George is
profuse; attaching to tree trunks, and fixing itite crevices on the rocky ground. Old George
appears dependent on the high moisture contehedit in the Ironwood Forest. The closed tree
canopy, in combination with the forest’s positioithin George Town 1500mm rainfall isohyet,
and the close proximity of an adjacent mosaic dfamels, contribute to the humid understory.

Associated Habitats and Speciesfor Old George

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

15. Forest and woodland IronwoodChionanthus caymanensis
Ghost orchidDendrophylax fawcettii
Silver Thatch palnCoccothrinax proctorii
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Current Factor s Affecting Old George

» Extreme range limitationknown only from a single population fragment in thenwood
Forest George Towmjohenbergia caymanengisespecially prone to localized
environmental perturbation.

» Roads constructiorin 2008, a controversiabadsdevelopment through the Ironwood Forest was
shelved amid public outcry. At the present timeyéweer, the forest remains without any form of
formal protection. A combination of footprint imgaand more significantly, “edge effects”
arising from the proposewadsproject, would likely result in the extinction dfis species in the
wild.

» Habitat loss:clearance and development of unprotected habitet.Ironwood Forest constitutes
the last remnant of original-growth George Towndsprand is surrounded on all sides by dense
urban and suburbadevelopment.

» Habitat requirementscomplex habitat requirements may limit potental éffectiveexsitu
conservation propagation, and the translocationestablishment of viable new populations.

* Protected areasno natural population currently exists in protecieeas, though a number of
individuals have been transplanted to the Queezakdith Il Botanic Park. This artificially
established population has, however, so far fadgatopagate, and the reasons for this should be
determined as a matter of urgency.

» Capacity for protectiongiven the extremely small area of the known pajuha protection and
insitu conservation should be potentially achievable

» Propagation: ad hotrials have successfully propagated Old George Beed, with ease, under
artificial conditions. Vegetative propagation is@kimple - the small rosettes budding naturally
from the base of adult plants can be removed aaatexdl directly (Burtorpers. comm).

» Landscaping potentiain common with most bromeliads, Old George makesh attractive
supplemental to landscaping schemes, however, fpatenlikely to be limited by the availability
of suitable conditions of substrate, shade andatin

Opportunitiesand Current Local Action for Old George

Since 2002, long-standing efforts by local consgowvegroups to establish the Ironwood Forest as a
protected area have not been successful. Curréindyronwood Forest remains without any form gflle
protection.

In 2008, a controversiabadsdevelopment through the Ironwood Forest was shedweid public outcry.
In addition to containing the last natural popwdatof Old George, The Ironwood Forest also repitssiie

last remnant of original-growth George Town Forast] the largest natural population of Ghost orchid
Dendrophylax fawcetticompounding the conservation significance of #nea.
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SPECIESACTION PLAN for Old George

OBJECTIVES TARGET

1. Reverse population decline dbhenbergia caymanensisd raise Red List status 2015
by at least one category, frasmitically endangered.

2. Preserveénsitu populations oHohenbergia caymanensis. 2015
3. Developinter-situ cultivation and conservation programme fohenbergia 2012
caymanensis.

Old George PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectHohenbergia caymanengisider Schedule | DoE CIG 2006 1,2,3

of the National Conservation Law, through estaltisht
of conservation regulations.

PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmetief
Islands.
PL7. Promote removal of the road gazette through th¢ DoE 2009 1,2
Ironwood Forest. NRA

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CC NT, MP | 2010 1,2
establish a protected area / management agreentant v DoE CIG

landowners of the Ironwood Forest, to protect
Hohenbergia caymanengi®pulationinsitu.

SM 2. Collect seeds und@illennium Seedbank Projectf DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation. QEIIBP

SM 3. Establish local conservation propagation QEIIBP RBGK 2008 1,3

programme and introdudé¢ohenbergia caymanendis | DoE
private gardens and landscaping schemes through th
Native Tree Nursery.

SM 4. Restore the damage done to the lronwood ForestNRA CIG 2009 1,2
during the course of preliminary assessments ®relad| DoE
project (restoration of orchids, removal of intradd
invasive species, replanting of native trees).

D

SM5. Implement associated HAPs. DoE 2015 1,2,3
Advisory
A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.
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A2. Targeted awareness of the need for the National

DoE

Conservation Law and the Endangered Species (Eadle

Transport) Law.

CIG NT

2006

1,2

Old George

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Survey and map remaining populations of
Hohenbergia caymanensis.

DoE

NT, CN

2010

RM 2. Collect seed undéviillennium Seedbank Project,
protocol, including voucher specimens ansitu habit
images, and transpose into searchable electromtato
linked toField Collections Database.

DoE

RBGK
QEIIBP

2010

RM 3. Reassess IUCN Red List statudHafhenbergia
caymanensiically.

DoE

2015

RM 4. Investigate seed dispersal and germination in
natural populations, to clarify why this specieads

self-propagating in the QEIIBP population, and ifyar
potential environmental limitations to restoratifforts.

DoE
QEIIBP

RBGK
IntC

2012

Communication & Publicity

CP1. Raise public awareness of the unique nature of
Hohenbergia caymanensigth a children’s competition
to think of a “common name” for the plant.

DoE

MP

2008

12,3

CP1.REPORT: Competition launched in Darwin Newste2008, resu
McMurdo “because it is found in the last piece &d George Town for
to preserve the Ironwood Forest, 2008. “Old Geoméilished as com
2008a).

mon name féo

henbergia cay

lted in a winning entry of “Old Geshghamed
est”. “Old George” becomes

manensis Red

a fpaant in public campaign

by Cristiana

List (Burton

CP2. Subject to SM1, develop and depiagitu DoE DE NT 2012 1,2,3
interpretation related to the value of the Ironwéadest, CN
southwest George Town.
CP3. Raise awareness of the value of native landscapipE DoP | MP CN 2010 1,3
and promote the use blfohenbergia caymanensis. NT GCOs

QEIIBP | SBLCN
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Old George

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Isla@sy Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Silver Thatch palm Coccothrinax proctorii R.W. Read
INSERT IMAGES

Taxonomy and Range
Kingdom: Plantae, Class: Monocotyledoneae, Ordezcéles, Family: Palmae
Genus: Coccothrinax, Species: proctorii

The genugoccothrinaxcomprises about 30 species, the majority nativbédNest Indies
(Proctor 2009). Silver ThatdBoccothrinax proctoriis the only species to be found in the
Cayman Islands. Found on all three islands, theeGiThatch is endemic to the Cayman Islands.

Status

Distribution: speciesendemicto the three Cayman Islands.

Conservation: EndangeredN A3bc+4bc (The Red List, Burton 2008a).

Legal: Silver Thatch PalnCoccothrinax proctoriicurrently haso legal protectiotin the Cayman
Islands. Pending legislation, it would be proteateder the National Conservation Law (Schedule
II). The Department of Environment would be thedl&ady for legal protection.

Natural History

Silver Thatch palnCoccothrinax proctoriis the National Tree of the Cayman Islands. It is
extremely slow growing, but abundantdry shrublandsandforest and woodlandlhe slender
trunk is topped with a hanging crown of large gréends, each displaying a silver sheen on the
underside. Silver Thatch may exceed 10m in hetgbyygh 5m is more common. It bears small
white flowers; developing into profuse red berrigkjch blacken as they ripen.

The Silver Thatch has played a significant roléhia culture and economy of the Cayman Islands.

Associated Habitats and Speciesfor Slver Thatch

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
14. Dry shrubland Cayman parrofAmazona leucocephala
15. Forest and woodland Banana orchidMyrmecophila thomsoniana

IronwoodChionanthus caymanensis
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Current Factors Affecting Silver Thatch

» Habitat loss:clearance of forest and shrubland for developraedtagriculture have contributed
to a reduction in habitat of this otherwise commspacies.

» Generation timeextremely slow growth and long generation time makeer Thatch slow to
recover and susceptible to deforestation.

» Abundancethe perception of the Silver Thatch as a “commien’tis more immediate than the
understanding that deforestation rates are outngrthie long generation time of this species, so
that they are being lost much faster than theyreganerate.

» Cultural significancethe Silver Thatch has played a significant roléhia culture and economy
of the Cayman Islands. In addition to thatchingribafs of dwellings, the tough fibres of the
central “tops” leaves were stripped and manufadtimto a durable rope, resistant to seawater.
Additionally, tops were plaited into mats, baskétats and a variety of useful items. The recent
decline in numbers of Silver Thatch has raised eamcamongst local artisans, including the
Cayman Islands Council of Traditional Arts CICTAy the future of this species — a cornerstone
of Caymanian natural heritage.

» Transplantation mature specimens are highly sensitive to relooaffowards maximizing
survivorship, phased trenching and pruning of reoid fronds is necessary, combined with
suitable aftercare. Even with appropriate handéing aftercare, survival of specimens is not
guaranteed.

» Landscaping potentiathe cultural significance of Silver Thatch, condanwith its compact and
attractive nature make it highly desirable for watiandscaping, however, its extreme slow-
growing nature, and the associated cost of raiséep to a saleable size, limit its potential fee.u

Opportunitiesand Current Local Action for Silver Thatch

In aNational Symbolsampaign spearheaded by Mational Trust for the Cayman Islan¢is995), the
Silver Thatch palm was voted the National Treehef €ayman Islands. (The Wild Banana orchid was
chosen as the National Flower and the Cayman pasrtite National Bird). An interpretative foldersva
produced for schools, containing information antivites centred on the National Symbols. The Trust
plans to update the National Symbols campaign 0620

SPECIESACTION PLAN for Silver Thatch

OBJECTIVES TARGET

1. Stabilize population ofoccothrinax proctorii. 2015
2. Preserveénsitu populations ofcoccothrinax proctorii. 2015
3. Develop arinter-situ cultivation and conservation programme @occothrinax 2012
proctorii.

4. Maintain and improve the profile @occothrinax proctoriias a flagship for local ongoing
biodiversity conservation.

Silver Thatch LEAD PARTNERS TARGET MEETS
PROPOSED ACTION OBJECTIVE
Policy & Legislation
PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL 2. Implement the Endangered Species (Trade & DoE CIG | 2006 1,2
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Transport) Law.

PL 3. ProtectCoccothrinax proctoriunder Schedule Il | DoE CIG 2006 1,2,3
of the National Conservation Law, through estalntisht
of conservation regulations.
PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmettief
Islands.
PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term visfior DCB DoE
the environmental, social, and economic developroént
the Islands.
Safeguards & M anagement
SM 1. Collect seeds unddfillennium Seedbank Projec] DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 2. Establish an “outdoor classroom” in an accessijl®oE NT CN 2008 12,4
area of forest, where visitors can $&mcothrinax CIG
proctorii and learn about Cayman Biodiversity.
SM 3. Establish a local conservation propagation QEIIBP RBGK 2008 13
programme and introduc@occothrinax proctorito DoE CICTA
private gardens and landscaping schemes through the
Native Tree Nursery.
SM3. REPORTCoccothrinax proctorigrowing from seed and translocated seedlings cometg 2007.
SM4. Implement associated HAPs. DoE | | 2015 1,2,3
Advisory
Al. Promote use of native plants in landscaping, thinoyi DoP DoE 2009 12,34
maintenance of existing vegetation and use of CICTA
Recommended Planting Paleitenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,34
Conservation Law and the Endangered Species (Badle
Transport) Law. T
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Silver Thatch PARTNERS TARGET

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Investigate protocols for relocation / DoE 2008 3
transplantation of mature trees. QEIIBP

RM 2. Investigate protocols for accelerating growth of| DoE 2008 3
seeds. QEIIBP

RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromtato
linked toField Collections Database.
RM4. Reassess IUCN Red List statugGafccothrinax DoE 2015 1
proctorii locally.

Communication & Publicity

CP1. Update National Symbols campaign. NT 2006 4
CP2. Raise awareness of the value of native landscapipE DoP | MP CN 2010 12,34
and promote the use @occothrinax proctorii. NT GCOSs

QEIIBP | SBLCN
CP3. Raise awareness of the unique nature of DoE NT | MP CN 2008 12,34
Coccothrinax proctoriiand other endemic flora and QEIIBP | GC OS
fauna. SB LCN

CICTA

CP3. REPORTCoccothrinax proctorifeatured in Red List of Flora (Burton 2008a).
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 4
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

CP4. REPORTCoccothrinax proctorito feature in Cayman Islands 2008 Chelsea FlowewS#xhibit.

REFERENCES and FURTHER READING for Silver Thatch

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islai@sy Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Century plant / Agave/ Corato Agave caymanensis Proctor
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Clasdidpsida, Order: Asparagales, Family: Agavaceae
Genus: Agave, Species: caymanensis

Agaveis a genus of about 300 species, distributed flersbuthern United States to tropical
South America (Proctor 2009). The Century plagave caymanensis endemic to the three
Cayman lIslands.

Status

Distribution: Speciesndemicto the Cayman Islands.

Conservation: VulnerableVU A2c+3c+4 (The Red List, Burton 2008a).

Legal: Century planAgave caymanensigsno legal protectionlt not currently listed in the
Schedules of the National Conservation Law (Ja@920

Natural History

Like all agaves, the Century plafdtjave caymanensflowers only once during its lifetime. The single,
spectacular flower spikes emerge synchronouslyratdlarch each year, reaching a height of 6m or
more. Each produces masses of yellow-orange flgwwed miniature clones of the parent plant. Aftés,t

the parent plant dies, and dries @Qntury plant is a typical, and occasionally domtnalant of the

exposed and rockgry shrublandof the Cayman Island®©ne of our most impressive and unique plants, an
image of the Century plant graces the coverted Threatened Plants of the Cayman Islands: Tloeli
(Burton 2008a).

Associated Habitats and Speciesfor Century plant

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

14. Dry shrubland Silver Thatch paln€occothrinax proctorii
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Current Factor s Affecting Century plant

» Habitat loss:thedry shrublandhabitat ofAgave caymanensis generally rocky and elevated,
facilitating easy clearance and development.

» Regenerationslow growth, long generation time, and singletiifee flowering makeAgave
caymanensislow to recover and susceptible to habitat pedtimh and population fragmentation.

» Fire: Agave caymanensis very susceptible to fire damage. The dead Heaaés burn readily,
and flames quickly kill the living core of the ptan

» Protected areasthedry shrublandhabitat ofAgave caymanensis poorly represented within the
current system of protected areas.

» Landscaping potentiakdespite its attractive and novel form, the largthgand spiky leaves of
Agave caymanensigstrict landscaping suitability to large, opehesnes. Given the predictable
limits of size and form, howeveAgave caymanensis ideally suited to specific schemes, such as
roadsroundabouts and medians. Adaptation to arid enmients makeAgave caymanensis
especially suited to placement in schemes whegation is not possible.

Opportunitiesand Current Local Action for Century plant

None.
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SPECIESACTION PLAN for Century plant

OBJECTIVES TARGET

1. Reverse population decline Afave caymanensand maintain or raise Red List 2015
status by at least one category, freninerable.
2. Preservénsitu populations ofAgave caymanensis. 2015
3. Developinter-situ cultivation and conservation programme Agrave caymanensis 2012

Century plant LEAD  PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectAgave caymanensisider Schedule Il of | DoE CIG 2006 1,2,3

the National Conservation Law, through establishnoér]
conservation regulations.
PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmettief
Islands.
PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.
Safeguards & M anagement
SM 1. Use Crown land protection, and tBavironmental| CC NT, MP | 2010 1,2
Protection Fundo establish a protected area which DoE CIG

incorporates a significant areadrfy shrublandto protect
Agave caymanensis.

SM 2. Collect seeds unddillennium Seedbank Projectf DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation. QEIIBP

SM 3. Establish local conservation propagation QEIIBP | RBGK 2008 1.3

programme and introdudggave caymanensie private | DoE
gardens and landscaping schemes through the Nativ¢
Tree Nursery.

SM4. Implement associated HAPs. DoE 2015 1,2,3
Advisory
Al. Liaise with developers and National Roads DoE MP 2012 1,2,3

Authority towards establishinggave caymanensas a | NRA
staple in large-scale landscaping projects.
A2. Promote use of native plants in landscaping, thinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
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Recommended Planting Paleittenew developments.

A3. Targeted awareness of the need for the National
Conservation Law and the Endangered Species (Ba
Transport) Law.

DoE

Te

CIGNT

2006

12,3
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Century plant PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Survey and map key populationsAgfave DoE 2010 2
caymanensis.
RM 2. Investigate cues for flowering, and collect seed$.DoE INtC NT | 2010 1,3
QEIIBP
RBGK
RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromtato
linked toField Collections Database.
RM 4. Reassess IUCN Red List statusAgfave DoE 2015 1
caymanensitocally.

Communication & Publicity

CP1. Raise awareness of the unique naturagsve DoENT | MP CN 2008 1,2,3
caymanensiand other endemic flora and fauna. QEIIBP | GC OS
SB LCN

CP1. REPORTAgave caymanensisatured in Red List of Flora (Burton 2008a).
CP2. Raise awareness of the value of native landscagiipE DoP | MP CN 2010 1,2,3
and promote the use #igave caymanensis. NT GC NRA

QEIIBP | SBLCN
CPa3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Century plant

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’'s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES

Banana or chid Myrmecophila thomsoniana (Rchb. f.) Rolfe (previously Schomburgkia thomsoniana)
var. thomsoniana
var. minor (Strachan ex Fawc.) Dressler

INSERT IMAGES

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Clasdidpsida, Order: Orchidales, Family: Orchidaceae
Genus: Myrmecophila, Species: thomsoniana

Myrmecophilais a genus of approximately eight species, disteith through the Greater Antilles,
Mexico, Central America and Venezuela (Proctor 20B&nana orchids comprise two varieties,
Myrmecophila thomsonianaar. thomsonianan Grand Cayman, afdyrmecophila thomsoniana
var. minorin Little Cayman and Cayman Brac. Both speciessafdpecies are unique to the
Cayman Islands.

Status

Distribution: Species and subspeciesdemicdo the Cayman Islands.

Conservation: EndangeredEN A3bc+4bc (The Red List, Burton 2008a).

Legal: Banana orchidyrmecophila thomsonianeurrently haso legal protectioin the Cayman
Islands. Pending legislation, it would be proteateder the National Conservation Law (Schedule
II). The Department of Environment would be thedléady for legal protection.

Natural History

The Banana orchilMyrmecophila thomsoniania the National Flower of the Cayman Islands. Ohe
twenty six orchid species found locally, both vaeg have scented flowers with purple lips. Thejsetre
predominantly white on the Grand Cayman varietyiJevtine Sister Islands' variety has smaller flowers
with pale yellow petals. Through human assistaseme hybridization has occurred between varieties.

Banana orchids are particularly abundant in hunoddlands, producing long flower spikes April-May
each year. Clusters of finger-like pseudobulbs farenbase of the plants. The pseudobulbs resemble
bunches of unripe bananas, and it is this featara fvhich the orchids derive their common name. The
scientific name is derived froMyrmex:a genus of ants which typically inhabit the pseudiob of
Myrmecophila Holes in the base of pseudobulbs, facilitateathiés entrance to their colonies. In the
Cayman Islands, Banana orchids exist in the absgfbe ants, though the “entrance holes” in the
pseudobulbs remain.

Associated Habitats and Speciesfor Banana orchid

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
14. Dry shrubland Silver Thatch palnCoccothrinax proctorii
15. Forest and woodland Cayman parrofmazona leucocephala
18. Urban and man-modified areas Ghost orchidDendrophylax fawcettii
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Current Factor s Affecting Banana orchid

Habitat loss:clearance of forest and shrubland for agricultung @evelopment has contributed to
a reduction in primary habitat of this otherwisentoon species.

Hybridization: crossing ofszar. thomsonianandvar. minoras occurred through human—assisted
transportation between Grand Cayman and Little GayhtCayman Brac.

Commercial and private collectiothe Banana orchid is a popular specimen for orchikéctors,
however, local abundance has previously been giifito offset collection pressure.

Transplantationtranslocation is generally simple, with specimegeglily reattaching to suitable
substrates, and thriving given suitable conditiohshade and humidity. This has contributed to
significant numbers of Banana orchids being foundrban and suburban gardens, particularly in
the George Town area.

Landscaping potentiaBanana orchids are popular with orchid enthusiastsgardeners.

Opportunitiesand Current Local Action for Banana orchid

In aNational Symbolsampaign spearheaded by M&tional Trust for the Cayman Islan{is995), the
Banana orchid was voted the National Flower ofGagman Islands. (The Silver Thatch palm was chosen
as the National Tree and the Cayman parrot as #tiel Bird). An interpretative folder was proddce

for schools, containing information and activit@sntred on the National Symbols. The National Trust
plans to update the National Symbols campaign 0620

Banana orchids are one of the specimens commolgcted from land slated for development during
Orchid Rescueaundertaken by th€ayman Islands Orchid Sociefgescued orchids are distributed free-
of-charge to local enthusiasts and gardeners.
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SPECIESACTION PLAN for Banana orchid

OBJECTIVES TARGET

1. Stabilize population dflyrmecophila thomsoniana. 2015
2. Preserveénsitu populations oMyrmecophila thomsoniana. 2015
3. Develop arexsitucultivation and conservation programme Kdyrmecophila 2012
thomsoniana.

4. Maintain and improve the profile yrmecophila thomsonianas a flagship for ongoing
local biodiversity conservation.

Banana orchid PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectMyrmecophila thomsonianander DoE CIG 2006 1,2,3

Schedule Il of the National Conservation Law, tlylou
establishment of conservation regulations.

PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmethef
Islands.
PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developra&n
the Islands.

Safeguards & M anagement
SM 1. Collect seeds und@illennium Seedbank Projectf DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 2. Develop system for the propagation of native 0S DoE 2006 2,3
orchids for habitat restoration and enhancement. QEIIBP

SM2. REPORT: Orchid Society Shade House for growamgorchids completed 2006, complementing exisfingservation
Propagation Unit at QEIl Botanic Park. Conservaffoapagation Volunteers trained in culture techegR007. Successful trial
cultures of (other) native orchid sp. commence®,720

SM 3. Establish an “outdoor classroom” in an accessii®oE NT CN 2008 1,24
area of forest, where visitors can $é&gmecophila CIG

thomsonianand learn about Cayman Biodiversity.

SM 4. Mobilize volunteer support for orchid rescue, (O DoE MP | ongoing 13
propagation and conservation activities. VOL

SM5. Establish local conservation propagation QEIIBP RBGK 2008 13
programme and introduddyrmecophila thomsoniana | OS DoE

1)

private gardens and landscaping schemes through th
Native Tree Nursery, and deter illicit collection.
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SM 6. Implement associated HAPS. DoE | | 2015 | 1,234

Advisory

A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,234
maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.

A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 12,34
Conservation Law and the Endangered Species (Badle
Transport) Law.
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Banana orchid

PROPOSED ACTION

PARTNERS

TARGET

OBJECTIVE

Research & Monitoring
RM 1. Investigate protocols for tissue culture. oS QERIB| 2008 3
DoE
RM 2. Collect seed undaévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP
images, and transpose into searchable electromtafo
linked toField Collections Database.
RM 3. Reassess IUCN Red List statusvpfrmecophila | DoE 2015 1
thomsoniandocally.
Communication & Publicity

CP1. Update National Symbols campaign. NT DoE 2006 4
CP2. Raise awareness of the unique nature of DoE NT | MP CN 2008 12,34
Myrmecophila thomsonianand other endemic flora anfl QEIIBP | GC OS
fauna. SB LCN
CP2. REPORTMyrmecophila thomsoniarf@atured in Red List of Flora (Burton 2008a)
CP3. Raise awareness of the value of native landscagilpE DoP | MP CN 2010 12,34
and promote the use dfyrmecophila thomsoniana. NT GCOSs

QEIIBP | SBLCN
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 12,34
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
CP4. REPORTMyrmecophila thomsoniarta feature in Cayman Islands 2008 Chelsea FlowewSdxhibit.

REFERENCES and FURTHER READING for Banana orchid

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The R&td Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Collett, J. (1988). The Orchids of the Caymanndi Horizons Mag6: 52-53 Grand Cayman.

Proctor, G.R. (1984). Flora of the Cayman Isla@sy Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Ghost orchid Dendrophylax fawcettii Rolfe
INSERT IMAGES

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Clasdidpsida, Order: Asparagales, Family: Orchidaceae
Genus: Dendrophylax, Species: fawcettii

Dendrophylaxs a Caribbean genus of about fourteen speciest@r2009). The Ghost orchid
Dendrophylax fawcettis endemic to the island of Grand Cayman, and éssknfrom only two
populations; one in the Ironwood Forest, George M,aamd a second, smaller population in the
region of the Mastic Reserve, North Side.

Status

Distribution: Speciesendemicto Grand Cayman.

Conservation: Critically endangere@€R A2abcd+4abcd (The Red List, Burton 2008a).
Legal: The Ghost orchi®endrophylax fawcetticurrently hasio legal protectionPending
legislation, it would be protected under the NagioBionservation Law (Schedule 1). The
Department of Environment would be the lead bodydgal protection.

Natural History

Known only from two surviving populations on GraBdyman, the Ghost orchizendrophylax
fawcettiiattaches to trees and bare rock surfaces. Itethiivsituations where sheltered forest
adjoins wetlands, generating a moist air layer bemthe tree canopy. This leafless plant exists as
a spider-like network of roots for the majoritytbe year, giving rise to a delicate pale cream
flower, April-June. The flower lasts for about 3eks. The pollinator has yet to be identified, but
is believed to possibly be a night-flying moth.

“This species is rare and should be protected; otfeer it is may become extinct in the ild
Proctor (2009).

Associated Habitats and Speciesfor Ghost orchid

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

15. Forest and woodland IronwoodChionanthus caymanensis
Old GeorgeHohenbergia caymanensis
Banana orchid/lyrmecophila thomsoniana
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Current Factors Affecting Ghost orchid

Extreme range limitatiorknown only from two isolated population fragmerseg in the
Mastic Reserve, North Side, and one in the lronweoist, George Town,
Dendrophylax fawcettiis prone to localized environmental perturbation.

Roads constructiorin 2008, a controversiabadsdevelopment through the Ironwood Forest was
shelved amid public outcry. At the present timeyéwer, the forest remains without any form of
legal protection. A combination of footprint impaahd more significantly, “edge effects” arising
from thisroadsproject, would likely result in the extinction dfé George Town population.

Habitat loss:clearance and development of unprotected haBitet.Ironwood Forest constitutes
the last remnant of original-growth George Towndsbrand is surrounded on all sides by dense
urban and suburbadevelopment.

Capacity for protectiongiven the extremely small area of the known pajuta protection and
insitu conservation should be potentially achievable

Habitat requirementscomplex habitat requirements may limit potental éffectiveexsitu
conservation propagation, and the translocationeastablishment of viable new populations.

Protected areasneither of the known natural populations is withnotected areas. Both the
Ironwood Forest population, and that in the regibthe Mastic Reserve, are currently
unprotected. A number of specimens have been teaigld to the Queen Elizabeth Il Botanic
Park.

Pollination: the natural pollinator dbendrophylax fawcettipossibly a night-time flying moth,
remains to be identified. Until the pollinator isndéirmed, the potential for effective translocation
may be limited.

Commercial and private collectiothe Ghost orchid is a popular specimen for orclitectors.
Collectors have significantly impacted populatiefsewhere in the world and on island.

Transplantationtranslocation is generally simple, with specimezadily reattaching to suitable
substrates, and thriving, given suitable conditiohshade and humidity. This has contributed to
significant numbers of Ghost orchids being foundripan and suburbagardens, particularly in
the George Town area.

Landscaping potentialGhost orchids are popular with orchid enthusiasts gardeners.

Opportunitiesand Current Local Action for Ghost orchid

Since 2002, long-standing efforts by local consgowvegroups to establish the Ironwood Forest as a
protected area have not been successful to-dagelrdiwood Forest remains without any form of legal
protection.

In 2008, a controversiabadsdevelopment through the Ironwood Forest was shedweid public outcry.

In addition to containing the largest natural pegion of Ghost orchids, the Ironwood Forest also
represents the last remnant of original-growth @edrown Forest, and the only natural populatio®laf
GeorgeHohenbergia caymanensisompounding the conservation significance of #isa.

Protection of the population in the region of thadtic Trail, would represent a valuable protective
measure for both the Ghost Orchid, and for thecata dry-forest reserve.

253



Ghost orchids are one of the species commonlyaeliefrom land slated for development duribghid
Rescuesundertaken by th€ayman Islands Orchid Sociefgescued orchids are distributed free-of-charge
to local enthusiasts and gardeners. Unfortunairel®008, a pre-emptive collection of Ghost OrcHiden

the designated road corridor, in anticipation @rbadsproject, severely impacted the forest population.
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SPECIESACTION PLAN for Ghost orchid

OBJECTIVES TARGET

1. Reverse population decline BEndrophylax fawcettiand raise Red List status by jat 2015
least one category, frooritically endangered.

2. Preserveénsitu populations oDendrophylax fawcettii. 2015
3. Developinter-situ cultivation and conservation programme B@ndrophylax 2012

fawcetti.

Ghost orchid

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.
PL 3. ProtectDendrophylax fawcettiunder Schedule | of DoE CIG 2006 1,2,3
the National Conservation Law, through establishnoén
conservation regulations.
PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmetief
Islands.
PL7. Promote removal of the road gazette through th¢ DoE 2009 1,2
Ironwood Forest. NRA

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CcC NT, MP | 2010 1,2
establish a protected area / management agreentant v DoE CIG
landowners of the Ironwood Forest, to protect
Dendrophylax fawcettipopulationinsitu.
SM 2. Use theEnvironmental Protection Funid CC NT, MP | 2010 1,2
establish a protected area / management agreentant v DoE CIG
landowners of the land adjacent the Mastic Rese¢ove,
protectDendrophylax fawcettipopulationinsitu.
SM 3. Collect seeds unddillennium Seedbank Projectf DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 4. Develop system for propagation of native orchidsOS DoE 2006 13
for habitat restoration and enhancement. QEIIBP
SM4. REPORT: Existing Orchid Propagation Unit coimiginted by construction of Shade House, to estaliisal capacity for
artificial propagation and growing-on of orchid90Z.
SM5. Establish local conservation propagation QEIIBP | VOL 2008 1,3
programme. IntroducBendrophylax fawcetttio private | OS RBGK
gardens and landscaping schemes through the Nativ DoE
Tree Nursery, and deter illicit collection.

SM5. REPORT: Orchid Society Shade House for growamgorchids completed 2006, complementing exisfingservation
Propagation Unit at QEIl Botanic Park. Conservaffoopagation Volunteers trained in culture techeggR007. Successful trial
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cultures of (other) native orchid sp. commence®,720

SM 6. Restore the damage done to the Ironwood ForesNRA CIG 2009 1,2

along the gazetted road corridor, including restonaof | DoE

orchids, removal of establishing invasive speces,

replanting of suitable native trees.

SM7. Establish an “outdoor classroom” in an accessiji®oE NT CN 2008 12,4

area of forest, where visitors can gEndrophylax CIG

fawcettiiand learn about Cayman Biodiversity.

SM 8. Mobilize volunteer support for orchid rescue, 0S DoE ongoing 1,3

propagation and conservation activities.

SM 9. Implement associated HAPs. DoE 2015 1,2,3
Advisory

A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of

Recommended Planting Paleitenew developments.

A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3

Conservation Law and the Endangered Species (Badle
Transport) Law.
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Ghost orchid

PROPOSED ACTION

PARTNERS

TARGET

MEETS
OBJECTIVE

Research & Monitoring
RM 1. Investigate protocols for tissue culture. oS QERIB| 2008 3
DoE
RM 2. Survey and map remaining populations of DoE NT, CN 2010 2
Dendrophylax fawcettii
RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP
images, and transpose into searchable electromtato
linked toField Collections Database.
RM 4. Reassess IUCN Red List statudDandrophylax | DoE 2015 1
fawcettiilocally.
RM 5. Identify pollinator species and assess its DoE QEIIBP | 2012 1,2
distribution within Grand Cayman. IntC
Communication & Publicity
CP1. Raise awareness of the unique nature of DoE NT | MP CN 2008 12,3
Dendrophylax fawcettiand other endemic flora and QEIIBP | GC OS
fauna. SB LCN
CP1. REPORT: “Ghost orchids” became a focal pairgublic campaign to preserve the Ironwood Fo2&@8.Dendrophylax
fawcettiifeatured in Red List of Flora (Burton 2008a)
CP2. Subject to SM1, develop and depiagitu DoE DE NT 2012 1,2
interpretation related to the value of the Ironwéadest, CN
southwest George Town.
CP3. Raise awareness of the value of native landscapimpE DoP | MP CN 2010 1,2,3
and promote the use Bfendrophylax fawcettii. NT GCOSs
QEIIBP | SBLCN
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
CP4. REPORTDendrophylax fawcettiio feature in Cayman Islands 2008 Chelsea FlowewS:xhibit.

REFERENCES and FURTHER READING for Ghost orchid

Burton, F. (2007). Wild Trees in the Cayman Islariifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Collett, J. (1988). The Orchids of the Caymanndka Horizons Mag 6: 52-53 Grand Cayman.

Proctor, G.R. (1984). Flora of the Cayman Isla@sv Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Pisonia margaretae Proctor
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classadwholiopsida, Order: Caryophyllales, Family: Nyahageae
Genus: Pisonia, Species: margaretae

Pisoniais a pantropical genus of about 30 species (Pr@&08).Pisonia margareta¢s a species
unique to Grand Cayman. The entire natural worlgutettion is known only from 40 individual
specimens in the Spotts area, adjacent Jasmine Gaaed Cayman.

Status

Distribution: Speciesendemicto Grand Cayman. World population known only frarsingle
site in Spotts.

Conservation: Critically endangere@R C1+2a(i,ii); D (The Red List, Burton 2008a).
Legal: Pisonia margaretaeurrently haso legal protectioiin the Cayman Islands. Pending
legislation, it would be protected under the NagioBionservation Law (Schedule 1). The
Department of Environment would be the lead bodydgal protection.

Natural History

A branching woody shruliisonia margaretaés found beneath the understory of a dry foresinent
adjacent Jasmine Lane, SpoRg&onia margareta¢ends to spread clonally, via a network of suckers
Despite setting viable seed annually, an artifipgbulation at the QEIl Botanic Park has faileghtoduce
any wild seedlings.

Associated Habitats and Speciesfor Pisonia margaretae

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS
15. Forest and woodland Aegiphila caymanensis
19. Roads
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Current Factors Affecting Pisonia margaretae

» Extreme range limitationknown only from a single cluster of some 40 indials, in the
vicinity of Jasmine Lane, SpottBjsonia margaretaés especially prone to localized
environmental perturbation.

» Habitat loss:clearance and development of unprotected halitiatlikely that adjacent
development and roads construction has alreadgustyiimpacted this remnant population.

» Capacity for protectiongiven the extremely small area of the known pajuha protection and
insitu conservation should be potentially achievable

» Conservation propagatiora conservation propagation programme is establiahédte QEII
Botanic Park. This includes root cuttings takemrfreach of the 40 individuals known in the wild,
effectively duplicating the wild population. Despgetting viable seed annually, however, the
artificial population has failed to produce anydie®s, and the reasons for this should be
investigated as a matter of urgency.

» Landscaping potentiathe irregular, sprawling habit #fisonia margaretaenake this species an
unlikely candidate for incorporation into privatardens and formal landscaping schemes. Non-
the-less, it may be introduced as a point of irdieirelarger naturalistic schemes, suchaasls
verge landscaping.

Opportunitiesand Current Local Action for Pisonia margaretae

A conservation propagation programme is establisiiéde QEIlI Botanic Park, which includes root
cuttings taken from each of the 40 individuals kndwthe wild.

In addition to containing the world populationRiEonia margaretagthe Jasmine Lane Forest also holds

the only known specimen éfegiphila caymanensisompounding the conservation significance of this
area.

SPECIESACTION PLAN for Pisonia margaretae

OBJECTIVES TARGET

1. Stabilize population dPisonia margareta@and maintain or raise Red List status ijy 2015
at least one category, froonitically endangered.

2. Preserveénsitu populations oPisonia margaretae. 2015
3. Developexsitucultivation and conservation programme Risonia margaretae. 2012

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectPisonia margaretaeinder Schedule | of the DoE CIG 2006 1,2,3
National Conservation Law, through establishment of

conservation regulations.
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PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmettief
Islands.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funi CcC NT, MP | 2010 1,2
establish a protected area / management agreentant v DoE CIG
landowners of the land adjacent Jasmine Lane diegir
Pisonia margareta@ndAegiphila caymanensis
populationgnsitu.
SM 2. Collect seeds unddfillennium Seedbank Projec] DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 3. Establish a local conservation propagation QEIIBP RBGK 2008 1,3
programme and introdud&isonia margareta¢o DoE
specialist landscaping schemes through the Natige T
Nursery.
SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory
Al. Promote use of native plants in landscaping, thinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
Recommended Planting Paleittenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3

Conservation Law and the Endangered Species ('l&aclie

Transport) Law.
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Pisonia margaretae PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Survey and map remaining population$’@&fonia | DoE NT, CN 2010 2
margaretae.

RM 2. Collect seed undaévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromtafo
linked toField Collections Database.

RM 3. Investigate tissue culture as a mechanism for | OS DoE 2008 1,3
conservation propagation. QEIIBP

RM 4. Investigate seed dispersal and germination in | DoE RBGK 2012 3
natural populations, to clarify why this speciesds QEIIBP | IntC

self-propagating in the QEIIBP population, and ifyar
potential environmental limitations to restoratefforts.
RM5. Investigate potential for establishment ofeasitu | DoE NT 2010 1,3
contingency population d?isonia margaretasvithin a
protected area in Grand Cayman.
RM6. Reassess IUCN Red List statuPdonia DoE 2015 1
margaretadocally.

Communication & Publicity
CP1. Raise public awareness of the unique nature of | DoE 2010 1,2,3
Pisonia margaretasavith a children’s competition to
think of a “common name” for the plant.

CP2. Subject to SM1, develop and depiagitu DoE DE NT 2012 1,2
interpretation related to the value of the Jasrhiaree CN
Forest.
CP3. Raise public awareness of the unique nature of | DOE NT | MP CN 2008 1,2,3
Pisonia margaretaend other endemic flora and fauna] QEIIBP | GC OS

SB LCN
CP3. REPORTPisonia margaretaéeatured in Red List of Flora (Burton 2008a)
CP4. Raise awareness of the value of native landscagiipE DoP | MP CN 2010 1,3
and promote the use Bisonia margaretae. NT GCOSs

QEIIBP | SBLCN

NRA
CP5. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Pisonia margaretae

Burton, F. (2007). Wild Trees in the Cayman Islarigl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES

Epiphyllum phyllanthus(L.) Haw.
var. plattsii Proctor

INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classagwholiopsida, Order: Caryophyllales, Family: Caetee
Genus: Epiphyllum , Species: phyllanthus, Varietgitsii

Epiphyllumis a tropical American genus, credited with 16cspeby Britton and Rose (1923) (in
Proctor 2009)Epiphyllum phyllanthusar. plattsii is a variety apparently unique to Cayman Brac.
Known only from a single colony within ttdry foreston top of the Bluff, its presence remains
something of a mystery, since no other cacti of g@nus are known to grow wild anywhere else
in the West Indies. Further study of its taxonomg distribution should be undertaken to fully
determine its status and providence.

Status

Distribution: Speciesendemicto Cayman Brac, known only from a single colony.

Conservation: Critically endangere@R Blab(i,ii,iii,v)c(i)+2ab(i,ii,iii,v)c(i);D (TheRed List,

Burton 2008a).

Legal: Epiphyllum phyllanthusar. plattsii currently hasio legal protectiolin the Cayman

Islands. Pending legislation, it would be proteatader the National Conservation Law (Schedule
). The Department of Environment would be the lbady for legal protection.

Natural History

Epiphyllum phyllanthusar. plattsii is a spineless, night-flowering cactus, with elateg flattened stems.
Rooting into the shaded leaf-litter which accumesabeneath the forest canoppiphyllum phyllanthus

var. plattsii adopts a sprawling form; the long stems loopingrdkie jagged rock pinnacles which form the
forest floor. On Cayman Brac, the single Bluff-wgony is bisected by Captain Mabry’s Drive. The
majority of plants are to be found along the southmrder of the road.

Associated Habitats and Speciesfor Epiphyllum

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

15. Forest and woodland Silver Thatch paln€occothrinax proctorii
Banana orchidMyrmecophila thomsoniana
Consolea millspaughiar. caymanensis
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Current Factor s Affecting Epiphyllum

Extreme range limitationknown only from a single colony of some 70m inndéter,
Epiphyllum phyllanthusar. plattsii is especially prone to localized environmental
perturbation. A report of a second colony from @reen Lane area remains
unconfirmed, despite extensive search.

Habitat loss:since Hurricane lvan, Bluff-top development hasgoessed rapidly on Cayman
Brac. Speculative land clearance, residential agweent, and an expandingadsnetwork on the
Bluff make this small roadside population extremalinerable.

Capacity for protectiongiven the extremely small area of the known padjma protection and
insitu conservation should be potentially achievable

Landscaping potentiaklsewhere, the attractive form and flowering natfreépiphyllumcacti
make them very popular.

Opportunitiesand Current Local Action for Epiphyllum

None.
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SPECIESACTION PLAN for Epiphyllum

OBJECTIVES TARGET

1. Stabilize population dEpiphyllum phyllanthusar. plattsii and maintain or raise 2015
Red List status frororitically endangered.

2. Preserveénsitu populations oEpiphyllum phyllanthusar. plattsii. 2015
3. Developinter-situ cultivation and conservation programme Egpiphyllum 2012
phyllanthusvar. plattsiion Cayman Brac.

Epiphyllum phyllanthus var. plattsii

PROPOSED ACTION

LEAD

PARTNERS TARGET MEETS

OBJECTIVE

Policy & Legislation
PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.
PL 3. ProtectEpiphyllum phyllanthusar. plattsii under | DoE CIG 2006 1,2,3
Schedule | of the National Conservation Law, thifoug
establishment of conservation regulations.
PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.
Safeguards & M anagement
NOTE: All subsequent Safeguards & Management astiwa subject to the taxonomic and status detetimisaof RM2
SM 1. Use theEnvironmental Protection Funid CC NT, MP | 2010 1,2
establish a protected area on Cayman Brac, toteffec DoE CIG
insitu conservation of the entire colonyBpiphyllum
phyllanthusvar. plattsii, and associatedry forest.
SM 2. Establish Growing Stations on Cayman Brac, frpiDoE MP 2010 1,3
which to propagate, investigate and plant out kmcies | QEIIBP | RBGK
of plants and trees of local significance, targgpnivate
gardens and landscaping schemes.
SM 3. Collect seeds und®illennium Seedbank Projectf DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory
Al. Promote use of native plants in landscaping, tiinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
Recommended Planting Paleittenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3
Conservation Law and the Endangered Species (Badle
Transport) Law. T
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Epiphyllum phyllanthus var. plattsii LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining populations of DoE 2010 2
Epiphyllum phyllanthusar. plattsii.

RM1. REPORT: Preliminary survey of Cayman Bracdwihg Hurricane Paloma reveals damage to forest:piphyllummaostly
intact, Nov 2008.

RM 2. Investigate taxonomy and statusEfiphyllum DoE IntC 2010 2
phyllanthusvar. plattsii towards better understanding RBGK

provenance and requirement for protection. QEIIBP

NOTE: All subsequent Research & Monitoring actians subject to the taxonomic and status deterroimaibf RM2.

RM 3. Determine natural fruiting period, and collect NT DoE 2010 1,3
seeds.

RM 4. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromtato
linked toField Collections Database.
RM5. Investigate potential for establishment ofeasitu | DoE NT 2015 1,3
contingency population within a protected area in
Cayman Brac.
RM 6. Reassess IUCN Red List statusspiphyllum DoE 2015 1
phyllanthusvar. plattsii locally.
Communication & Publicity
NOTE: All subsequent Communication & Publicity aci$ are subject to the taxonomic and status detations of RM2
CP1. Raise public awareness of the unique nature of | DoE 2015 1,2,3
Epiphyllum phyllanthusar. plattsii with a children’s
competition to think of a “common name” for the mia

CP2. Develop and deplowysitu interpretation related to] DoE NT 2015 1,2
Epiphyllum phyllanthusar. plattsii.

CP3. Raise awareness of the unique nature of DoE NT | MP CN 2008 1,2,3
Epiphyllum phyllanthusar. plattsii and other endemic | QEIIBP | GC OS

flora and fauna. SB LCN

CP3. REPORTEpiphyllum phyllanthus var. plattdigatured in Red List of Flora (Burton 2008a)

CP4. Raise awareness of the value of native landscafipE DoP | MP CN 2010 13
and promote the use &piphyllum phyllanthusar. NT GCOs

plattsii. QEIIBP | SBLCN

CP5. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP

Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Epiphyllum

Burton, F. (2007). Wild Trees in the Cayman Islarigl Edition. Pub. International Reptile Conséorat-oundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The R&td Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Hunt, D.et al.(2006) Ed.The New Cactus Lexicon, Volumes | and#scriptions and lllustrations of the Cactus Fgif2i006).

Edited by David Hunt, Nigel Taylor and Graham CearB00 pages, 2400 colour illustrations. PublidgheDBH Books. Published
under the auspices of the International Cactacgste/@atics group.
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Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhanUK.
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TERRESTRIAL SPECIES

Consolea millspaughii (Britton) A. Berger (previously Opuntia)
var. caymanensis Areces

INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classagwholiopsida, Order: Caryophyllales, Family: Caetee
Genus: Consolea, Species: millspaughii, Varietyn@nensis

Consoleas a widespread American genus of more than 25€epeoccurring in both tropical

and temperate areas (Proctor 20@)nsolea millspaughirar. caymanensissed to occur in
eastern Little Cayman, but has apparently diedlwre, for reasons unknown. The cactus is now
known only from Cayman Brac.

Status

Distribution: Subspeciesndemicto Cayman Brac, known only from sparsely scattered
individuals along the North Side of the Bluff, n€zaiptain Mabry's Drive, and the bottom of the
southern BIuff cliffs.

Conservation: Critically endangere€R C2a(ii) (The Red List, Burton 2008a).

Legal: Consolea millspaughiiar. caymanensisurrently hasio legal protectioiin the Cayman
Islands. Pending legislation, it would be proteateder the National Conservation Law (Schedule
[). The Department of Environment would be the Ibady for legal protection.

Natural History

Consolea millspaughiiar. caymanensis an impressive, spiny, plated cactus. Individaaésto be found
at scattered sites in Blufibrest anddry shrubland and at a single site on the south coast platform.
Attaining a height of up to 2.5 igjonsoleabears attractive orange-red flowers, which deegtmage.

Associated Habitats and Speciesfor Consolea

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

14. Dry shrubland Epiphyllum phyllanthusar. plattsii
15. Forest and woodland
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Current Factor s Affecting Consolea

Extreme range limitationknown only from sparsely scattered individualshglthe top
and bottom of the southern BIuff cliffs. The smralimber of individuals mak€onsolea
millspaughiivar. caymanensisspecially prone to localized environmental pdxation.

In 2008, the single specimen known from the botufrthe Bluff was knocked down by a
bull.

Habitat loss:since Hurricane lvan, Bluff-top development hasgpessed rapidly on Cayman
Brac. Speculative land clearance, residential agweént, and an expandingadsnetwork on the
Bluff make remaining specimens extremely vulnerable

Landscaping potential: Consolea millspaug¥dir. caymanensig a large and attractive cactus,
bearing bright red flowers. The spines, howeves,extremely sharp, and so may limit its
attractiveness for landscaping of some privateeyasd

Fecundity:no fruits have ever been sighted, so potentiatdoruitment to the current population
is unknown, as is the potential for collection eéds for conservation banking and propagation.
Preliminary studies of individuals on Cayman Braag the one specimen in cultivation in Little
Cayman, indicate that known individuals may alhb&es, (Strittmattepers. comm2005, in
Burton 2008).

Pest infestationsevere damage by mining caterpillars has beemaibén several individuals,
probably as a result of the Cactoblastisth (Burton 2008).

Propagation:old specimens shed numerous small pads whichreadily and are easy to
transplant (Burton 2008).

Habitat securitythe original Bluff-edge population was probablyesely reduced by historical
clearing and burning associated with the maintemarfi@ccess for egg collection. (Brown booby
Sula leucogasteeggs are now protected under the Animals Law 191&9.localized nature of
the Brac’s Bluff-edge population also makes it sypgible to severe weather.

Opportunitiesand Current Local Action for Consolea

None.
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SPECIESACTION PLAN for Consolea

OBJECTIVES TARGET

1. Stabilize population o€onsolea millspaughitar. caymanensiand maintain or 2015
raise Red List status fronritically endangered.

2. Preservénsitu populations ofConsolea millspaughirar. caymanensis. 2015
3. Developexsitucultivation and conservation programme Gonsolea millspaughii 2012
var. caymanensien Cayman Brac.

Consolea millspaughii var. caymanensis PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectConsolea millspaughiiar. caymanensis DoE CIG 2006 1,2,3

under Schedule | of the National Conservation Law,
through establishment of conservation regulations.

PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidiar DCB DoE
the environmental, social, and economic developroent
the Islands.
Safeguards & M anagement
SM 1. Subject to RM2 and RM3, use tBavironmental | CC NT, MP | 2010 1,2
Protection Fundo protect areas supporting significant DoE CIG
numbers ofconsolea millspaughiiar. caymanensis
SM 2. Subject to RM2 and RM3 establish Growing DoE MP 2010 13
Stations on Cayman Brac, from which to propagate, RBGK
investigate and plant out key species of plantsteees QEIIBP

of local significance, targeting private gardend an
landscaping schemes.

SM 3. Subject to RM2 and RM3, collect seeds under | DoE QEIIBP 2012 3
Millennium Seedbank Projeptotocol and bank at Kew| RBGK
with replicate collection for local conservation

propagation.

SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory

A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of
Recommended Planting Paleittenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3
Conservation Law and the Endangered Species (Badle

Transport) Law. T
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Consolea millspaughii var. caymanensis LEAD PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining populations of DoE NT 2010 2

Consolea millspaughitar. caymanensis.
RM1. REPORT: Preliminary survey of Cayman Bracdaihg Hurricane Paloma fails to reloc&ensoleaat known site at base of
Bluff, Nov 2008.

RM 2. Investigate genetics and sexual statuSafsolea | DoE NT 2010 1,2,3
millspaughiivar. caymanensisowards better
understanding reproductive status.

RM 3. Undertake literature review to fully determine | DoE QEIIBP | 2011 1,2,3
taxonomic status dfonsolea millspaughiiar. RBGK
caymanensidf the remnant Cayman Brac population | IntC
not significantly distinct from region&onsolea
millspaughiipopulationsintroduction of females to
revitalise local population may be considered & th
absence of local female stock. If vaaymanensigs
confirmed genetically distinct from neighbouring
subspecies, it is recommended that the populatdefb
as a sterile clone, and conservation funds be egppdi
situations less dependent on such fundamentakzatif
manipulation. (According to the New Cactus Lexicibn,

appears that the former scenario is most likely).
NOTE: All subsequent Research & Monitoring and Camioation & Publicity actions are subject to RM21d&RM3.

[2)

RM 4. Determine natural fruiting period, and collect DoE NT 2010 1,3
seeds if females are found.

RM5. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromato
linked toField Collections Database.
RM 6. Investigate potential for establishment ofexsitu | DoE NT 2015 1,3
contingency population within a protected area in
Cayman Brac.
RM7. Reassess IUCN Red List statuGainsolea DoE 2015 1
millspaughiivar. caymanensikocally.
Communication & Publicity
CP1. Raise awareness of the unique natur€afsolea | DoE 2015 1,2,3
millspaughiivar. caymanensiwith a children’s
competition to think of a “common name” for the mia

CP2. Raise awareness of the unique natur€arisolea | DoE NT | MP CN 2008 1,2,3
millspaughiivar. caymanensiand other endemic flora | QEIIBP | GC OS

and fauna. SB LCN

CP2. REPORTConsolea millspaughii var. caymanenfaatured in Red List of Flora (Burton 2008a

CP3. Raise awareness of the value of native landscagiipE DoP | MP CN 2010 1,2,3
and promote the use Gonsolea millspaughiiar. NT GCOs

caymanensis. QEIIBP | SBLCN

CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP

Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Consolea

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile Conseéorafoundation, USA. 240pp.
ISBN 978-1-4276-2168-9
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Burton, F.J. (2008a).hreatened Plants of the Cayman Islands: The RedRuib. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)egetation Classification for the Cayman Islanids Threatened Plants of the Cayman Islands: The Red Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Hunt, D.et al.(2006) Ed.The New Cactus Lexicon, Volumes | an@#scriptions and lllustrations of the Cactus Fgart2006).
Edited by David Hunt, Nigel Taylor and Graham CearB00 pages, 2400 colour illustrations. PublidgheDBH Books. Published
under the auspices of the International Cactacgste®atics group.

Proctor, G.R. (1984). Flora of the Cayman Islai@sy Bulletin Additional Series XI. Royal Botanic #ens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Banara caymanensis Proctor
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classadwioliopsida, Order: Malpighiales, Family: Salicaee
Genus: Banara, Species: caymanensis

Banarais a widely distributed neotropical genus of akl®lispecies (Proctor 2008Banara
caymanensiss a species unique to Cayman Brac and Little GayrKnown populations are
restricted to two cliff-top locations on the sosttle of Cayman Brac, and the north-western
margin of the Central Forest on Little Cayman.

Status

Distribution: Specieendemicto Cayman Brac and Little Cayman.

Conservation: Critically endangere€R C2a(i,ii) (The Red List, Burton 2008a).

Legal: Banara caymanensisurrently hasio legal protectioin the Cayman Islands. Pending
legislation, it would be protected under the NagioBionservation Law (Schedule 1). The
Department of Environment would be the lead bodydgal protection.

Natural History

Banara caymanensis a small, woody shrub @iy shrubland featuring wiry, slightly zigzag
branches and shiny, minutely toothed leaBzsiara caymanensftowers in June, however, no
sighting of fruit has ever been recorded. Curretitreates suggest there may be between 30 and
150 individuals in the wild, distributed in four athclusters.

Associated Habitats and Speciesfor Banara

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

14. Dry shrubland Cayman parroAmazona leucocephala
AgaveAgave caymanensis
CedarCedrela odorata
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Current Factor s Affecting Banara
» Extreme range limitationknown only from four small clusters of individuaBanara
caymanensiwill be especially prone to localized environmémp@rturbation. Its
presence on both Little Cayman and Cayman Bragatés immediate risk to some
extent.
» Habitat loss:clearance and development of unprotected habitat.

» Protected areasa significant proportion of the known populatiorrramtly exists naturally within
the National Trust Brac Parrot Reserve.

» Fecundity:no fruits have ever been sighted, so potentiatdoruitment to the current population
is unknown, as is the potential for collection eéds for conservation banking and propagation.

» Landscaping potentiathe compact form dBanara caymanensiwake it suitable for landscaping,
though issues of fecundity will limit potential fpropagation.

» Habitat securityithe localized nature of the Brac’s Bluff-edge plation makes it susceptible to
severe weather. Proximity to trailhead may alsodase potential for wildfire.

Opportunitiesand Current Local Action for Banara
While a significant proportion of the known popidait of Banara caymanensiaurrently exists naturally

within the National Trust’s Brac Parrot Reserveréhis no specific action focused on the preseymaif
this species.
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SPECIESACTION PLAN for Banara

OBJECTIVES TARGET
1. Reverse population decline B&nara caymanensand raise Red List status by at 2015
least one category, frooritically endangered
2. Preservénsitu populations oBanara caymanensis. 2015
3. Developinter-situ cultivation and conservation programme Bamara caymanensi 2012
based in the Sister Islands.

Banara caymanensis PARTNERS TARGET MEETS
PROPOSED ACTION ezl
Policy & Legislation
PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.
PL 3. ProtectBanara caymanensisnder Schedule | of | DoE CIG 2006 1,2,3
the National Conservation Law, through establishnoér
conservation regulations.
PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidiar DCB DoE
the environmental, social, and economic developroént
the Islands.
Safeguards & M anagement
SM 1. Subject to RM1 Use thenvironmental Protection] CC NT, MP | 2010 1,2
Fundto expand the Brac Parrot reserve, and/or prote¢t DoE CIG
Little Cayman population, to proteBanara
caymanensipopulationinsitu.
SM 2. Establish Growing Stations on Cayman Brac, frpiDoE MP 2010 13
which to propagate, investigate and plant out kecies | QEIIBP RBGK
of plants and trees of local significance, targgpnivate
gardens and landscaping schemes.
SM 3. Collect seeds unddfillennium Seedbank Projec] DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory

A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3
Conservation Law and the Endangered Species (Badle
Transport) Law. T
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Banara caymanensis LEAD PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining population8ahara | DoE NT 2010 2

caymanensi;n Cayman Brac and Little Cayman.
RM1. REPORT: Preliminary survey of Cayman Bracdeiing Hurricane Paloma reveals wind damagBaoara however, still
viable, Nov 2008.

RM 2. Determine natural fruiting period, and collect NT DoE 2010 1,3
seeds.

RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIlIBP

images, and transpose into searchable electromato
linked toField Collections Database.
RM4. Reassess IUCN Red List statuBBahara DoE 2015 1
caymanensitocally.

Communication & Publicity

CP1. Raise awareness of the unique naturBasfara DoE NT | MP CN 2008 1,2,3
caymanensiand other endemic flora and fauna. QEIIBP | GC OS
SB LCN

CP1. REPORTBanara caymanensfeatured in Red List of Flora (Burton 2008a).
CP2. Raise awareness of the value of native landscafipE DoP | MP CN 2010 12,3
and promote the use Bfanara caymanensis. NT GCOSs

QEIIBP | SBLCN
CP3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Banara

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’'s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Dendropemon caymanensis Proctor
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classadwholiopsida, Order: Santalales, Family: Loranthace
Genus: Dendropemon, Species: caymanensis

Dendropemoris primarily a West Indian genus, incorporatingatbl5 species (Proctor 2009).
Dendropemon caymanenssisa species unique to Little Cayman. Last colléateor near the
Central Forest in 199DQendropemon caymanensias not been seen since, and is currently
known only from dried herbarium specimens lodgethwhie National Trust for the Cayman
Islands.

Status

Distribution: Speciesendemicto Little Cayman.

Conservation: Critically endangere€R C2a(i,ii) (The Red List, Burton 2008a).

Legal: Dendropemon caymanensigrrently hasio legal protectioiin the Cayman Islands.
Pending legislation, it would be protected underMational Conservation Law (Schedule ). The
Department of Environment would be the lead bodydgal protection.

Natural History

Dendropemon caymanensssa mistletoe, a parasitic plant known to attacland grow on, Headache
BushCapparis cynophallophorand Black CandlewooHrithalis fruiticosa.Since 1991, repeat surveys of
the Central Forest in Little Cayman have failedicover any new specimens. Associated observations
indicate few potential host trees and increasing lelearance in this area; contributing to concéonghe
future of this unique and unusual plant.

Associated Habitats and Speciesfor Dendropemon

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

14. Dry shrubland Unknown
15. Forest and woodland
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Current Factor s Affecting Dendropemon
» Lack of informationiack of information on the precise location of thst recorded
collection complicates critical assessm@&gndropemon caymanensigy already be
extinct.

» Extreme range limitationknown only from a single site in Little Caymddendropemon
caymanensiwill be especially prone to localized environmemtetturbation.

» Habitat loss:land clearance andadsconstruction are planned in this vicinity.

» Host availability: parasitic dependence bendropemon caymanensis Headache bush
Capparis cynophallophorand Black candlewooHrithalis fruiticosa compound habitat
requirements to those which are suitable for threigal of the parasiteandwhich contain viable
populations of supportive hosts.

» Landscaping potentiathe diminutive size and parasitic naturedeindropemon caymanensis
make this species an unlikely candidate for incafion into formal landscaping schemes.

Opportunitiesand Current Local Action for Dendropemon

None.
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SPECIESACTION PLAN for Dendropemon

OBJECTIVES TARGET
1. LocateDendropemon caymanensiad raise Red List status by at least one category 2015
from critically endangered.
2. Preservénsitu populations oDendropemon caymanensis. 2015
3. Developinter-situ cultivation and conservation programme Bndropemon 2012

caymanensibased in Little Cayman.

Dendropemon caymanensis

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.
PL 3. ProtectDendropemon caymanensiader Scheduld DoE CIG 2006 1,2,3
| of the National Conservation Law, through
establishment of conservation regulations.
PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.
Safeguards & M anagement
NOTE: All subsequent Safeguards & Management astiwe subject to relocation under RM1.
SM 1. Collect seeds und@fillennium Seedbank Projectf DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP
SM 2. Use theEnvironmental Protection Funic CcC NT, MP | 2010 1,2
establish a protected area on Little Cayman, teceff DoE CIG
insitu conservation of remaining populations of
Dendropemon caymanensis.
SM 3. Establish Growing Stations on Little Cayman, | DoE MP 2010 1,3
from which to propagate, investigate and plantkayt QEIIBP | RBGK
species of plants and trees of local significatexgeting
private gardens and landscaping schemes.
SM 4. Use theEnvironmental Protection Funi CcC NT, MP | 2010 1,2
establish a protected area on Little Cayman, teceff DoE CIG
insitu conservation obendropemon caymanensisd
associated habitat.
SM5. Implement associated HAPs. DoE 2015 1,2,3
Advisory
Al. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3
Conservation Law and the Endangered Species (Badle
Transport) Law. T
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Dendropemon caymanensis PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Survey and map remaining populations of DoE NT 2010 2
Dendropemon caymanensiad determine whether this
species is extinct.

NOTE: All subsequent Research & Monitoring actians subject to RM1.

RM 2. Determine natural fruiting period, and collect DoE NT 2010 1,3
seeds.

RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromtato
linked toField Collections Database.

RM 4. Investigate potential to establish and grow QEIIBP DoE 2010 1,3
Dendropemon caymanensia alternative hosts. RBGK
RM5. Investigate potential for establishment ofeasitu | DoE NT 2015 1,3

contingency population ddendropemon caymanensis
within a protected area in Little Cayman.

Communication & Publicity

NOTE: All subsequent Communication & Publicity aci$ are subject to RM1.

CP1. Raise public awareness of the unique nature of | DoOE NT | MP CN 2008 1,2,3
Dendropemon caymanensiad other endemic flora anq QEIIBP | GC OS

fauna. SB LCN

CP1. REPORTDendropemon caymanensiatured in Red List of Flora (Burton 2008a), thioung photograph is known to exist.
CP2. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotaf the NT MP

Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Dendropemon

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile Consdorat-oundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The R&td Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1977). A new mistletoe from the Caypnslands. Dendropemon caymanensid?hytologia 35: 403

Proctor, G.R. (1984). Flora of the Cayman Islai@sv Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES

Cedar Cedrela odoratalL.
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Order: Sapindales, Family: Ma&e
Genus: Cedrela, Species: odorata

Cedrelais a tropical American genus of 15 species (Pra2d99). CedaCedrela odoratds
found throughout the West Indies and continentadittal America.

Status

Distribution: Throughout the West Indies and continental tropisakrica.

Conservation: Critically endangere€R A2bcde+3bce+4 (The Red List, Burton 2008a).
Legal: CedarCedrela odoratacurrently hasio legal protectionPending legislation, it would be
protected under the National Conservation Law (8aleell). The Department of Environment
would be the lead body for legal protection.

Natural History

Cedar is readily recognized by its delicate compldeaves and dark, rough bark, which is often
peppered with rows of Sapsuck&phyrapicus variudrillings. Fast-growing in suitable habitats,
Cedar is associated witbrest and woodlandg raditionally, Cedar was prized for its fragramd
insect-resistant wood. Paradoxically, a major thteahe current Cayman Cedar population
comes in the form of an insect pest, the MahogaowptsboreHypsipyla grandellawhich attacks
the twigs and terminal shoots of young trees, causevere damage and deformity.

Associated Habitats and Speciesfor Cedar

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
15. Forest and woodland Cayman parroAmazona leucocephala
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Current Factors Affecting Cedar

Habitat loss:clearance and development of unprotected habitateS$Hurricane Ivan, Bluff-top
development has progressed rapidly on Cayman Brac.

Pest infestationthe caterpillars of the Mahogany shoot-bdtigpsipyla grandellattack seed and
fruit capsules, also boring into the terminal slaatd twigs of several locally significant species,
includingCedarCedrela odorateand Mahoganypwietenia mahagor{Griffiths 2001), causing
severe seed damage and shoot deformity in youeg.the the worse cases, the young trees are
killed and/or fail to set any viable seed. As autge<edar recruitment to the mature forest
population in Cayman Brac is now badly compromised.

Infestations appear worst under full sunlight ar@mhotulture conditions, such as those of newly
planted forests. Widely spaced understory treesrgdly suffer less damage (Nair 2001). There
currently appears to be no single effective chehueatrol forHypsipyla grandellathough
pesticides may best be used at the nursery stagiée(2001). Biological controls appear
ineffective in significantly reducing the damageised by the larvae (Sands and Murphy 2001).

Fragmentationthe expandingoadsnetwork on the Bluff of Cayman Brac constitutes a
significant loss of habitat, and more significanfhagmentation of existing forest. This opens up
the interior of the forest to storm-force windsdanvasive species. Edge-effects, such as elevated
light levels, associated wittbadsconstruction, would be expected to exacerbatentipact of the
Mahogany shoot-borétlypsipyla grandellaon young Cedar (Nair 2001).

Cultural: Cedar is traditionally prized for its fragrant aindect-resistant wood.
Dependent speciesid hollow Cedars are the preferred nest sitelferCayman Brac parrot
Amazona leucocephaleesternaln the long-term, loss of Cedar will result iglaronic shortage

of suitable nesting cavities.

Landscaping potentiakthe fast growing nature, impressive form and etive foliage of cedar
Cedrela odoratamake it highly desirable for large-scale nativedscaping.

Opportunitiesand Current Local Action for Cedar

None.
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SPECIESACTION PLAN for Cedar

OBJECTIVES TARGET
1. Reverse population decline 6&drela odorataand maintain or raise Red List statfis 2015

by at least one category, frasmitically endangered.
2. Preserveénsitu populations ofCedrela odorata. 2015
3. Developexsitucultivation and conservation programme @edrela odorata. 2012

Cedar LEAD  PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectCedrela odorataunder Schedule Il of the | DoE CIG 2006 1,2,3

National Conservation Law, through establishment of
conservation regulations.

PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL 6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE

environmental, social, and economic developmettief

Islands.

PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developragnt

the Islands.

Safeguards & M anagement
SM 1. Use theEnvironmental Protection funt establish] CC NT, MP | 2010 1,2

a management agreement with landowners / protected DoE CIG

area in the lronwood Forest, and Lower Valley Fpres

Grand Cayman, towards protecting local populations

insitu.

SM 2. Use the Environment#&rotection fundo establish] CC NT, MP | 2010 1,2
a management agreement with landowners / extend DoE CIG

protected areas on the Bluff , Cayman Brac, towards

protecting populationmsitu.

SM 3. Ensure at least 10% of extant population is CcC NT, MP | 2010 1,2
represented within system of terrestrial protecteshs. DoE CIG

SM 4. Establish small Growing Stations on Cayman DoE MP 2010 1,3
Brac, to growCedrela odoratas a priority species. QEIIBP

SM5. IntroduceCedrela odoratao private gardens and| QEIIBP | MP 2012 1.3
landscaping schemes through the Native Tree NursefyDoE

SM 6. IncorporateCedrela odoratanto landscaping of | DoE MP 2010 1,3
urban areasandroadsin Cayman Brac. QEIIBP

SM6. REPORT: Commercial propagationG¥drela odorat&commenced through Native Tree Nursery, 2007.

SM7. Collect seeds unddillennium Seedbank Project| DoE | | 2012 | 3
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protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation. QEIIBP

SM 8. Implement associated HAPs. DoE 2015 1,2,3
Advisory

Al. Liaise with developers and Roads Authority towaljd®oE 2012 1,3

establishingCedrela odorataas a staple in large-scale | NRA

landscaping projects.

A2. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of

Recommended Planting Paleittenew developments.

A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3

Conservation Law and the Endangered Species ('l&aclie

Transport) Law.
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Cedar PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Survey and map remaining populationsCefdrela | DoE NT 2010 2
odorata.

RM 2. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromitato
linked toField Collections Database.

RM 3. Investigate chemical control and silviculture DoE IntC 2012 12,3
technigues to limiHypsipyla grandella. DoA

RM 4. Investigate feasibility of biological control of DoE IntC 2012 1,2,3
Hypsipyla grandella. DoA

RM5. Investigate potential to use tree ring analysis in| VOL DoE ongoing 1,2

Cedar to elucidate climate changes and incidence of
Hypsipyla grandella.

RM6. Reassess IUCN Red List statusCedrela DoE 2015 1
odoratalocally.

Communication & Publicity

CP1. Raise public awareness G&drela odorataand its | DOE NT | MP CN 2008 1,2,3
importance for parrot nesting. QEIIBP | GC OS
SB LCN

CP2. Raise awareness of the value of native landscapibpE DoP | MP CN 2010 13
and promote the use Gedrela odorata. NT GC LCN

QEIIBP | SB NRA
CPa3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Cedar

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile Conséorat-oundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The R&td Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Isla@sv Bulletin Additional Series XI. Royal Botanic @&#ens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.

REFERENCES for Mahogany Shoot-borer

(SOURCE: University of Florida Institute for Foodgricultural Sciences, Dept. Entomology & Nematpltpand Florida Dept. of
Agriculture & Consumer Services, Division of Plamdustry).
http://creatures.ifas.ufl.edu/trees/moths/mahogbaser-English.htm

Bauer GP. 1987. Swietenia macrophylla and Swietewierophylla X S.mahagoni development and groviaaniursery phase and
the establishment phase in line planting in thelaan National Forest, Puerto Rico. M.S. ThedateSJniversity of New York,
College of Environmental Science and Forestry, Syga, N.Y.

Cintron BB. 1990. Cedrela odorata L. Cedro hemBp@nish cedar, pp. 250-257. In Burns RMH, BarbafadH, Silvics of North
America 2: Hardwoods. Agricultural Handbook 644 itdd States Department of Agriculture, Washingo@,
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Entwistle PF. 1967. The current situation on shfvait and collar borers of the Meliaceae., Prodegsl of the 9th British
Commonwealth Forestry Conference. Commonwealthstgrénstitute, Oxford.

Floyd RB. 2001. General conclusions and researiohifgs. pp. 183-187. In Floyd RB, Hauxwell C (&dnternational Workshop
on Hypsipyla shoot borers in Meliaceae, 20-23 Aud996. ACIAR Proceedings No. 97.

Floyd RB., Hauxwell C. (eds.) 2001. Hypsipyla shiboters in Meliaceaae. Proceedings of an IntemakiGonference held at
Kandy, Sri Lanka 20-23 August 1996. ACIAR Procegdiio. 97. Australian Centre for International Agitural Research,
Canberra, Australia.

Griffiths MW. 2001. The biology and ecology of Hypga shoot borers. pp. 74-80. In Floyd RB, Hauxv&(eds.), International
Workshop on Hypsipyla shoot borers in Meliaceae22@®ugust 1996. ACIAR Proceedings No. 97.

Grijpma P. 1974. Contributions to an integratedticmprogramme of Hypsipyla grandella (Zeller) insta Rica.
Landbouwhogeschool te Wageningen., Wageningen gXatids.

Hauxwell C, Mayhew JE, Newton AC. 2001. Silvicuilimanagement of Hypsipyla spp. pp. 151-163. lrydrRRB, Hauxwell C,
(eds.), International Workshop on Hypsipyla shamebs in Meliaceae, 20-23 August 1996. ACIAR Praoegs No. 97.

Holsten EH. 1976. Life cycle of Hypsipyla grandgiller). pp. 112-116. In Whitemore JL [ed.], Seslof the shootborer,
Hypsipyla grandella (Zeller) Lep. Pyralidae, CATMEsc. Publ. No. 1. CATIE, Turrialba, Costa Rica.

Howard FW. 1991. Seasonal incidence of shoot iafiest by mahogany shoot borer in Florida. Florigeoiologist 74: 150-151.

Howard FW. 1995. Reduction in damage to mahogaagtdtorer and mahogany leaf miner by use of azeldia Journal of
Tropical Forest Science 7: 454-461.

Howard FW, Meerow AW. 1993. Effect of mahogany ghmarer on growth of West Indies mahogany in Flarigiournal of Tropical
Forest Science 6: 201-203.

Howard FW, Gilblin-Davis R. 1997. The seasonal atante and feeding damage of Hypsipyla grandellpiloptera: Pyralidae) in
seed capsules of Swietenia mahagoni in Floridaidedd=ntomologist 80: 35-41.

Mahroof RM, Hauxwell C, Edirisinghe JP, Watt AD,Wen AC. 2000. Effects of artificial shade on aktdéy the mahogany shoot
borer, Hypsipyla robusta (Moore). Agricultural afarest Entomology 4: 283.

Nair, K.S.S. 2001Pest outbreaks in tropical forest plantationsthere a greater risk for exotic tree specié&yor,
Indonesia, Center for International Forestry ReseéCIFOR), 74 pp.

Newton AC, Baker P, Ramnarine S, Mesén JF, Leal®$.R993. The mahogany shoot borer: prospectsdioiral. Forest Ecology
and Management 57: 301-328.

Sands DPA, Murphy ST. 2001. Prospects for bioldgioatrol of Hypsipyla spp. with insect agents. pp1-130. In Floyd RB,
Hauxwell C (eds.), International Workshop on Hygtapshoot borers in Meliaceae, 20-23 August 199BIAR Proceedings No. 97.

Solomon JD. 1995. Guide to insect borers of Nonthefican broadleaf trees and shrubs. Agricultureddank 706. US Department
of Agriculture, Forest Service, Washington, DC.

Speight, M. R. 2001. Discussion summary: Integratest management of Hypsipyla spp. p. 179. In FRBdHauxwell C (eds.),
International Workshop on Hypsipyla shoot borerMiliaceae, 20-23 August 1996. ACIAR ProceedingsNo

Taveras R, Hilje L, Carballo M. 2004a. Developmehitlypsipyla grandella (Zeller) (Lepidoptera: Pydak) in response to constant
temperatures. Neotropical-Entomology 33: 1-6.

Taveras R, Hilje L, Hanson P, Mexzon R. 2004b. Radfon trends and damage patterns of Hypsipyladgten (Lepidoptera:
Pyralidae) in a mahogany stand, in Turrialba, CBSta. Agricultural and Forest Entomology 6: 89-98.

Watt AD, Newton AC, Cornelius JP. 2001. Researatesistance of mahoganies to Hypsipyla species8®#86. In Floyd RB,
Hauxwell C (eds.), International Workshop on Hygtapshoot borers in Meliaceae, 20-23 August 199BIAR Proceedings No. 97.

Wylie FR. 2001. Control of Hypsipyla spp. shootédrsrwith chemical pesticides: a review. Ipp. 1091t Floyd. RB, Hauxwell C
(eds.), International Workshop on Hypsipyla shawebs in Meliaceae, 20-23 August 1996. ACIAR Pradloegs No. 97: 109-115.
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TERRESTRIAL SPECIES
Drypetes sp. (speciesunknown)
INSERT IMAGE

Taxonomy and Range

Kingdom: Plantae, Division: Magnoliophyta, Classagwioliopsida, Order: Malpighiales, Family: Putrea@eae
(previously placed in the family Euphorbiaceae).

Genus: Drypetes, Speciesiknown

The genuPrypetesis pantropical, and comprises about 200 species.

Status

Distribution: Unknown single individuals found at one site in Grand @ap and two sites in
Cayman Brac.

Conservation: Critically endangere@R Blabi,ii,iii,iv,v)c(i,iii)+2ab(i,ii,iii,iv,v)c(i,iii); D

(The Red List, Burton 200&npuh)

Legal: Drypetessp. currently haso legal protectioin the Cayman Islands.

Natural History

Drypetesis known in the Cayman Islands only from singlessibly sterile specimens found in
the forest understory at one site in Grand Caynmant&o sites in Cayman Brac. The Cayman
IslandsDrypetesremains currently unidentified, and may be a sgeoew to science.

Associated Habitats and Speciesfor Drypetes

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
15. Forest and woodland Unknown
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Current Factor s Affecting Drypetes
» Lack of informationuntil the taxonomic status of the Cayman IslaDdgpetessp. is fully
determined, it will remain unknown as to whether ibcal specimens are endemic to the Islands,
or otherwise.

* Restricted rangeonly known from three single specimens.

* Fecundity:taxonomic determination of local specimens has lhéedered in the past because no
fruit or flowers have been observed. Specimensapgerile.

» Habitat loss:land clearance may result in the accidental Id$Beofew known specimens.
Opportunitiesand Current Local Action for Drypetes

None.
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SPECIESACTION PLAN for Drypetes

OBJECTIVES TARGET

development of conservation management strateggp@®priate.

1. Determine full taxonomy dbrypetessp. 2010
2. Determine range and numbersDof/petessp. 2012
3. Reassess IUCN status, and afford protectiddrygetessp. through legislation and| 2012

Drypetes sp.
PROPOSED ACTION

PARTNERS

TARGET

MEETS
OBJECTIVE

Conservation Law and the Endangered Species (Ba
Transport) Law.

(lie

Policy & Legislation
PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.
PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2
Transport) Law.
PL 3. Subject to RM2, proted@rypetessp. under DoE CIG 2010 12,3
National Conservation Law, through establishment of
conservation regulations.
PL 4. Strengthen th®evelopment Plaon Grand DoP CIGMP | ongoing | 3
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmethef
Islands.
PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 3
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developra&n
the Islands.
Safeguards & M anagement
None. |
Advisory
Al. Targeted awareness of the need for the National | DoE CIG NT | 2006 12,3

Drypetes sp.

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Survey known sites fddrypetessp. and obtain DoE NT 2010 12
herbarium specimens.
RM 2. Determine full taxonomy dbrypetessp. DoE 2010 1
RM 3. Determine range, humbers and reproductive sthtDe®E 2012 1,2
of Drypetessp.
RM 4. Reassess IUCN Red List statudofpetessp. DoE 2012 3
locally.
Communication & Publicity

CP1. Raise public awareness of the unique nature of fieoE NT | MP CN 2008 1,2,3
endemic flora and fauna of the Cayman Islands. QEIIBP | GC OS

SB LCN
CP2. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
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REFERENCES and FURTHER READING for Drypetes

Burton, F. (2007). Wild Trees in the Cayman Islartisl Edition. Pub. International Reptile ConsepraFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a).hreatened Plants of the Cayman Islands: The RedRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)egetation Classification for the Cayman Islanids Threatened Plants of the Cayman Islands: The Red Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islai@sy Bulletin Additional Series XI. Royal Botanic #ens, Kew. Her Majesty’s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiistands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Aegiphila caymanensis Moldenke
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classadwholiopsida, Order: Lamiales, Family: Verbenaceae
Genus: Aegiphila, Species: caymanensis

Aegiphilais a tropical American genus of about 150 spedtesator 2009)Aegiphila
caymanensiss a species unique to Grand Cayman. Until qeitemtly,Aegiphila caymanensis
was regarded as possibly extinct. Known only fromstorical specimen collected in the eastern
interior in 1891, it was rediscovered in 1979, bot recorded since. In 2005, following Hurricane
Ivan, a single specimen was blown down from the t@nopy in the Spotts area, Jasmine Lane,
Grand Cayman.

Status

Distribution: Specieendemicto Grand Cayman. World population known only frarsingle
individual in Spotts.

Conservation: Critically endangere@€R A2ab+3b+4ab;B1ab(i,ii,iii,iv,v)c(iii)+2ab(i,iij,iv,v)
c(iii);C1+2a(i,ii);D (The Red List, Burton 2008a).

Legal: Aegiphila caymanensiurrently hasio legal protectionPending legislation, it would be
protected under the National Conservation Law (8ateel). The Department of Environment
would be the lead body for legal protection.

Natural History

Aegiphila caymanensis a scrambling woody vine or liana, which inhaltite tree canopy éérest and
woodland Aegiphila caymanenstsears bunches of pale, cream-colour flowers, hewavhen not in
flower, its tree-top habit makes it difficult totdet.

Associated Habitats and Speciesfor Aegiphila

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS
15. Forest and woodland Pisonia margaretae
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Current Factor s Affecting Aegiphila

Extreme range limitationknown only from a single individual in the vicipibf Jasmine
Lane, SpottsAegiphila caymanensisill be especially prone to localized environménta
perturbation. Historic collection suggests the gggemay still also occur in the east
interior of Grand Cayman, but there have been nords in recent decades.

Habitat loss:clearance and development of unprotected habiiatlikely that adjacent
development and roads construction has alreadgusdyiimpacted this remnant population.

Conservation propagatiora conservation propagation programme was recesitiptished at the
QEIl Botanic Park, based on cuttings taken fromsihgle known wild individual.

Detectability:the tree-top habit okegiphila caymanensimake this species difficult to detect, and
may mean that other specimens exist, as yet urtddtec

Landscaping potentiathe tree-top habit cAegiphila caymanensiway limit the potential for
incorporation into formal landscaping schemes, agilecan be trained in form.

Opportunitiesand Current Local Action for Aegiphila

A conservation propagation programme is establishiéde QEIl Botanic Park, based on cuttings taken
from the only individual known in the wild, 2005.

In addition to containing the only known specimémegiphila caymanensishe Jasmine Lane Forest also
holds the natural world population Bfsonia margaretaecompounding the conservation significance of
this area.
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SPECIESACTION PLAN for Aegiphila

OBJECTIVES TARGET

1. Stabilize population oAegiphila caymanensasnd maintain or raise Red List status 2015
from critically endangered.

2. Preserveénsitu populations ofAegiphila caymanensis. 2015
3. Developinter-situ cultivation and conservation programme Aggiphila 2012
caymanensis.

Aeglph"a caymanensis PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectAegiphila caymanensisnder Schedule | off DoE CIG 2006 1,2,3

the National Conservation Law, through establishnoér]
conservation regulations.

PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmettief
Islands.

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funi CcC NT, MP | 2010 1,2
establish a protected area / management agreentant v DoE CIG

landowners of the land adjacent Jasmine Lane dizq@r
Pisonia margareta@ndAegiphila caymanensis
populationinsitu.

SM 2. Collect seeds unddfillennium Seedbank Projec] DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation. QEIIBP

SM 3. Establish local conservation propagation QEIIBP | RBGK 2008 1.3
programme and introdudegiphila caymanensi® DoE

private gardens and landscaping schemes through th
Native Tree Nursery.

1)

SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory
A1l. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3

maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3
Conservation Law and the Endangered Species (Badle

Transport) Law. T
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Aegiphila caymanensis

PROPOSED ACTION

PARTNERS

TARGET

MEETS
OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining populations of DoE NT, CN 2010 2
Aegiphila caymanensis.
RM 2. Determine natural fruiting period, and collect NT 2012 2,3
seeds.
RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2012 3
protocol, including voucher specimens ansitu habit QEIIBP
images, and transpose into searchable electromtato
linked toField Collections Database.
RM 4. Investigate tissue culture as a mechanism for | DoA OS | DoE IntC| 2008 3
conservation propagation.
RM5. Investigate potential for establishment ofexsitu | DoE 2010 1,3
contingency population dkegiphila caymanensisithin
a protected area in Grand Cayman.
RM 6. Reassess IUCN Red List statusfeiphila DoE 2015 1
caymanensiically.
Communication & Publicity
CP1. Raise awareness of the unique natur@egjiphila | DoE NT | MP CN 2008 2
caymanensiand other endemic flora and fauna. QEIIBP | GC OS
SB LCN

CP1. REPORTAegiphila caymanensfeatured in Red List of Flora (Burton 2008a)
CP2. Raise awareness Akgiphila caymanensisith a | DoE MP 2012 1,2,3
children’s competition to think of a “common nanfet
the plant.
CP3. Subject to SM1, develop and depiagitu DoE DE NT 2012 1,2,3
interpretation related to the value of the Jasrhimee CN
Forest.
CP4. Raise awareness of the value of native landscapipE DoP | MP CN 2010 1,3
and promote the use #egiphila caymanensis. NT GC Os

QEIIBP | SBLCN
CP5. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Aegiphila

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile Consdorat-oundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Cayman sage Salvia caymanensis Millsp. & Uline
INSERT IMAGE

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classadwholiopsida, Order: Lamiales, Family: Labiatae
Genus: Salvia, Species: caymanensis

Salviais a widely distributed genus of over 700 spedisd¢tor 2009). Cayman sa8alvia
caymanensigs endemic to Grand Cayman. The last specimercoalécted by Martin Brunt in
1967 (N0.2061), and stored in the herbarium ofNagonal Trust for the Cayman Islands (sheet
712). The original identification @alvia serotinawas revised by George Proctor (May 1969) to
S. caymanensig he plant, however, was not seen since, desgeated surveySalvia
caymanensisvas, until 2007, considered potentially extinct.

Status

Distribution: Speciesendemicto Grand Cayman.

Conservation: Critically endangere@R Blabi,ii,iii,iv,v)c(ii,iv)+2ab(i,ii,iii,iv,v)c(ii,iv) (The Red
List, Burton 2008a).

Legal: Cayman sag8alvia caymanens@urrently hasio legal protectiotin the Cayman Islands.
Pending legislation, it would be protected underfational Conservation Law (Schedule ). The
Department of Environment would be the lead bodydgal protection.

Natural History

Cayman sag&alvia caymanensis a pungent herb bearing profuse small pale bhvesfrs. It is
most easily confused witBaliva serotinabut differs in having densely white-woolly undeies
to the leaves, and growing to one metre t&ll,gerotinaachieves a height of less than 30cm).

Cayman sage was originally recorded from coastdsrhowever, thereafter it was not recorded
for almost 40 years, despite repeated surveys.r8lesrmall colonies were rediscovered at small
roadside locations in 2007, in conjunction with tmplementation of this SAP.

Associated Habitats and Speciesfor Cayman sage

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS
Turnera triglandulosa

14. Dry shrubland
18. Urban and man-modified areas
19. Roads
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Current Factors Affecting Cayman sage

» Possible extinctiomwith no confirmed records since 1967, Cayman £ajeia caymanensisas
rediscovered at a roadside location in 2007.

» Habitat loss:clearance and development of beach ridge and lsimadibabitat.
» Lack of protected habitatecords indicate that natural habitat may have lbeach ridge.
Currently, several small colonies are known frostutibed roadside locations. None, however,

currently exist within protected areas.

» Adaptive naturethe adaptive nature &alvia caymanensincourages predominance in
disturbed, roadside habitats.

» Landscaping potentiakase of cultivation from seed, hardy nature, dtrdaive blue flowers
makeSalvia caymanensiuitable for landscaping.

Opportunitiesand Current Local Action for Cayman sage

None.
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SPECIESACTION PLAN for Cayman sage

OBJECTIVES TARGET
1. Determine ifSalvia caymanensis extinct and afford protection if appropriate. 008
1. REPORTSalvia caymanensigdiscovered, 2007.
2. If Salvia caymanensis extinct, attempt conservation propagation . | &00
2. REPORT: Conservation propagation commenced dtBganic Park Native Tree Nursery, 2007.
3. If extant, raise IUCN Red list status ®&lvia caymanensis least concern. | 2015

Cayman sage LEAD  PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. If extant, protecBalvia caymanensisnder DoE CIG 2006 1,2,3

Schedule | of the National Conservation Law, thioug
establishment of conservation regulations.

PL3. REPORT Salvia caymanensigdiscovered, 2007.

PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining populations, through involvement with the | RBGK
Millennium Seedbank Project.

PL4. REPORT: Full seed collection lodged with K&®07.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE

environmental, social, and economic developmetief

Islands.

Safeguards & M anagement
SM 1. Determine location / status of herbarium RBGK NT DoE | 2008 2,3
specimens o8alvia caymanensiand obtain any
available seed to attempt conservation propagation.
SM1. REPORT: Natural wild seed source identifie@) 2.

SM 2. Collect seeds unddfillennium Seedbank Projec] DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK
local conservation propagation. QEIIBP

SM2. REPORT: Millennium Seedbank collection of I&eeds lodged with Kew, 2007. Collection of 3,686ds for local
propagation at QEIIBP, 2007.

SM 3. Establish local conservation propagation QEIIBP | RBGK 2008 1.3
programme and introdu@alvia caymanensis private | DoE
gardens and landscaping schemes through the Nativ{

Tree Nursery.
SM3. REPORT Salvia caymanensigrowing from seed, 200Balvia caymanensgold from Native Tree Nursery, 2008.

®

SM4. Implement associated HAPs. DoE | | 2015 | 1,23
Advisory
Al. Liaise with developers and Roads Authority towaljd®oE 2012 1,3

establishingSalvia caymanensis a staple in large-scaleNRA
landscaping projects.
A2. Promote use of native plants in landscaping, tinoyi DoP DoE 2009 1,2,3
maintenance of existing vegetation and use of
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Recommended Planting Paleittenew developments.

A3. Targeted awareness of the need for the National
Conservation Law and the Endangered Species (Ba
Transport) Law.

DoE

Te

CIGNT

2006

12,3
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Cayman sage

PROPOSED ACTION

Research & Monitoring

LEAD

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Survey remaining natural habitat Salvia DoE 2008 1
caymanensis.
RM1. REPORT Completed 2007.
RM 2. Survey modified habitat through public DoE MP 2007 1
“backyard” survey folSalvia caymanensis.
RM2. REPORT Public competition with CI$1,000 prize launchediarwin Initiative Newsletter and local media, 20&&sults in
rediscovery oSalvia caymanensat six locations around Grand Cayman.
RM 3. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP
images, and transpose into searchable electromtato
linked toField Collections Database.
RM3. REPORT: Collection of 10,000 seeds submittelll §B, 2008. Confirmation of viability required.
RM 4. Reassess IUCN Red List statusSafvia DoE 2015 3
caymanensitocally.
RM4. REPORT: In response to rediscovery, Red ltzdtis amended ©ritically endangered2007.
Communication & Publicity
CP1. Raise awareness of the unique naturgaifia DoE NT | MP CN 2008 1,2,3
caymanensiand other endemic flora and fauna. QEIIBP | GC OS
SB LCN

CP1. REPORT: ONGOING JUN 07. Media associated wgtipetition
caymanensifeatured in Red List of Flora (Burton 2008a).

launch and re

discovery3Hilvi

a caymanensis. Salvia

CP2. Raise awareness of the value of native landscafipE DoP | MP CN 2010 12,3
and promote the use 8klvia caymanensis. NT GC OSs

QEIIBP | SBLCN
CPa3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Cayman sage

Burton, F. (2007). Wild Trees in the Cayman Islartigl Edition. Pub. International Reptile Consdoratoundation, USA. 240pp.

ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey

UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The R&td Li

Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’s

Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Ironwood Chionanthus caymanensis Stearn
INSERT IMAGES

Taxonomy and Range
Kingdom: Plantae, Division: Magnoliophyta, Classadwholiopsida, Order: Lamiales, Family: Oleaceae
Genus: Chionanthus, Species: caymanensis

Chionanthuss a pantropical and warm-temperate taxon of nttwee 150 species (Proctor 2009).
Ironwood is endemic to the Cayman Islands.

Status

Distribution: Speciesendemido the Cayman Islands.

Conservation: Endangere®&N A3bc+4bc, (The Red List, Burton 2008a).

Legal: lIronwoodChionanthus caymanensisrrently hasio legal protectioin the Cayman

Islands. Pending legislation, it would be proteateder the National Conservation Law (Schedule
II). The Department of Environment would be thedléady for legal protection.

Natural History

Ironwood Chionanthus caymanensgsa common tree dérest and woodlandronwood’s
endangered status results from its slow-growingneain combination with and a rapid rate of
habitat loss. Ironwood’s famously hard and heampgr is strong and termite resistant, making it
a traditional favourite in construction of Caymawls cabins, especially foundation posts. The
hard wood, capable of turning a nail, requiredtaiers to join the postings with hand-fashioned
Ironwood pegs.

Associated Habitats and Speciesfor Ironwood

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

15. Forest and woodland Ghost orchidDendrophylax fawcettii
Old GeorgeHohenbergia caymanensis
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Current Factors Affecting I ronwood
» Habitat loss:clearance and development of unprotected habitat.
* Regenerationin the wild, Ironwood is typified by slow growtmd long generation time.

» Cultural significancelronwood’s famously hard and heavy timber is sgrand termite resistant,
making it a traditional favourite in construction.

» Landscaping potentialronwood is an attractive tree. Unless accelergteaith is achieved under
artificial propagation, however, its slow-growingtare may limit viability for landscaping.

Opportunitiesand Current Local Action for Ironwood

Since 2002, long-standing efforts by local consgovegroups to establish the Ironwood Forest as a
protected area have not been successful to-dagelrdfwood Forest remains without any form of legal
protection.

In 2008, a controversiabadsdevelopment through the Ironwood Forest was shedweid public outcry.
In addition to containing the largest natural pegion of Ghost orchidBendrophylax fawcettithe
Ironwood Forest also represents the last remnamtigihal-growth George Town Forest, and the only

natural population of Old Geor¢tohenbergia caymanensisompounding the conservation significance
of this area.
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SPECIESACTION PLAN for Ironwood

OBJECTIVES TARGET
1. Reverse population decline Ghionanthus caymanensisd raise Red List status iy 2015

at least one category, froemdangered.
2. Preserveénsitu populations ofChionanthus caymanensis. 2015
3. Developinter-situ cultivation and conservation programme @hionanthus 2012
caymanensis.

Ironwood PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectChionanthus caymanensisder Schedule | DoE CIG 2006 1,2,3

Il of the National Conservation Law, through
establishment of conservation regulations.

PL 4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmetief
Islands.
PL7. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CC NT, MP | 2010 1,2
establish a protected area / management agreentant v DoE CIG

landowners of the Ironwood Forest, to protect
Chionanthus caymanengi®pulationinsitu.

SM2. Collect seeds unddfillennium Seedbank Projec} DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation. QEIIBP

SM 3. Establish local conservation propagation QEIIBP RBGK 2008 1,3

programme and introducghionanthus caymanendis DoE
private gardens and landscaping schemes through th

Native Tree Nursery.
SM3. REPORTChionanthus caymanengsowing from seed and translocated seedlings, 2007.

D

SM 4. Establish an “outdoor classroom” in an accessil}i®oE NT CN 2008 1,2,3

area of forest, where visitors can €&@onanthus CIG

caymanensiand learn about Cayman Biodiversity.

SM5. Implement associated HAPs. DoE 2015 1,2,3
Advisory

Al. Promote use of native plants in landscaping, tino{i DoP | DoE | 2009 [ 123
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maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.

A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3
Conservation Law and the Endangered Species (Badle
Transport) Law.
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Ironwood PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Survey and map remaining populations of DoE 2010 2
Chionanthus caymanensis.

RM 2. Collect seed undévlillennium Seedbank Project| DoE RBGK 2010 3
protocol, including voucher specimens ansitu habit QEIIBP

images, and transpose into searchable electromitato
linked toField Collections Database.

RM 3. Reassess IUCN Red List statusGéfionanthus DoE 2015 1
caymanensi®cally.

Communication & Publicity

CP1. Subject to SM1, develop and depiagitu DoE DE NT 2012 1,2,3
interpretation related to the value of the Ironwéadest, CN
southwest George Town.
CP2. Raise public awareness of the unique nature of | DoE NT | MP CN 2008 1,2,3
Chionanthus caymanensasd other endemic flora and | QEIIBP | GC OS
fauna. SB LCN
CP2. REPORTChionanthus caymanengeatured in Red List of Flora (Burton 2008a)
CP3. Raise awareness of the value of native landscagiipE DoP | MP CN 2010 1,2,3
and promote the use @hionanthus caymanensis. NT GC NRA

QEIIBP | SBLCN
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Ironwood

Burton, F. (2007). Wild Trees in the Cayman Islarifgl Edition. Pub. International Reptile ConseéprafFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’'s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.

Stearn, W.T. (1979). Three new West Indian spegfi€hionanthus (Oleaceaeot. Notiser 132: 57-60.
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TERRESTRIAL SPECIES
Verbesina caymanensis Proctor
INSERT IMAGE

Taxonomy and Range

Kingdom: Plantae, Division: Magnoliophyta, Classadwioliopsida, Subclass: Asteridae, Order: Aster&emily:
Asteraceae

Genus: Verbesina, Species: caymanensis

Verbesinds a tropical American genus of about 150 spedtesgtor 2009)Verbesina
caymanensis a species unique to Cayman Brac. The world @jou is known only from a
small area the Bluff cliffs above Spot Bay.

Status

Distribution: Speciesendemicto Cayman Brac, known only from one site, a seatibshaded
cliffs, restricted to the north-facing section d¢dif near Peter’'s Cave, Cayman Brac. Cliff of this
orientation runs for about 1.5 km, with a heightaf 40m, limitingverbesina caymanendis a
sparse population ranging over (up to) ca. 14.88saaf cliff face.

Conservation: Critically endangere€R Blab(v)+2ab(v), (The Red List, Burton 2008a).
Legal: Verbesina caymanengisirrently hasio legal protectioiin the Cayman Islands. Pending
legislation, it would be protected under the NatioBonservation Law (Schedule 1). The
Department of Environment would be the lead bodydgal protection.

Natural History

Verbesina caymanendisa small shrub, growing to approximately 1m iflghg and bearing small, white
flowers. In the wild, the habitat requirementsvairbesina caymanensappear highly specific. Specimens
are confined to the rock crevices of a near-vdrdeation of north-facing Bluff cliff, which remasrin
permanent shade for the majority of the year. Uadlficial conditions, howevelerbesina caymanensis
appears less specific in its requirements. It wasvg successfully in cultivation at the QEIl Botafark
for a number of years, though this artificial padidn does not appear to remain.

Associated Habitats and Speciesfor Verbesina

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS
Brown boobySula leucogaster

14. Dry shrubland
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Current Factors Affecting Verbesina

Extreme range limitationthe world population o¥erbesina caymanendisknown only
from a small area of the Bluff cliffs above SpotyB&ayman Brac; making it especially
prone to localized environmental perturbation.

Habitat securitythe inaccessible nature of the vertical cliff fadgich constitutes the natural
habitat ofVerbesina caymanensi$fords the population some protection from thieitaa

clearance and development which threatens many Bth#-top species. A newly emerging trend
for development along the northern Bluff edge, hesvemay be a cause for concern.
Additionally, the localized nature of the cliff-fa@opulation makes it susceptible to other
impacts, including severe weather, rock fall antdifive.

Invasive specieghe cliff-face habitat o¥erbesina caymanensis currently subject to the
establishment of invasive species, including the-native shrub Shamrodkacoma stanand
Leaf-of-Life Bryophyllum pinnatum

Trail managementin the region of the ascent to Peter’s Cave, aonakclearance and burning
along the trail promote the establishment and spoéénvasive species, and increase the risk of
wildfire.

Landscaping potentiakconservation propagation by QEIlI Botanic Park stamvnVerbesina
caymanensito respond to cultivation. It is possible thatthwappropriate managemekfgrbesina
caymanensisnay be incorporated into suitable schemes.

Capacity for protectiongiven the small and inaccessible nature of theisitvhichVerbesina
caymanensigxists,insitu conservation of the population should be potdgtathievable.

Opportunitiesand Current Local Action for Verbesina

None.
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SPECIESACTION PLAN for Verbesina

OBJECTIVES TARGET

1. Reverse population decline \@érbesina caymanensisd raise Red List status by jat 2015
least one category, frooritically endangered.

2. Preserveénsitu populations oWerbesina caymanensis. 2015
3. Developinter-situ cultivation and conservation programme ¥arbesina 2012
caymanensisn Cayman Brac.

Verbesina caymanensis PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectVerbesina caymanensimder Schedule | of DoE CIG 2006 1,2,3

the National Conservation Law, through establishnoén
conservation regulations.

PL4. Reduce the threat of a catastrophic loss of the | DoE QEIIBP 2010 3
remaining population, through involvement with the | RBGK
Millennium Seedbank Project.
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funi CcC NT, MP | 2010 1,2
establish a protected area / management agreerntant v DoE CIG

landowners to protedterbesina caymanengi@pulation
insity, in the vicinity of Peter's Cave.

SM 2. Collect seeds unddfillennium Seedbank Projec] DoE 2012 3
protocol and bank at Kew, with replicate collectfon RBGK

local conservation propagation. QEIIBP

SM 3. Establish Growing Stations on Cayman Brac, frpboE MP 2010 1,3

which to propagate, investigate and plant out kecies | QEIIBP RBGK
of plants and trees of local significance, targgfnivate
gardens and landscaping schemes.

SM 4. Investigate potential for establishment of a DoE NT 2010 1,3
contingency population within a protected area in
Cayman Brac.

SM5. Implement associated HAPSs. DoE 2015 1,2,3
Advisory
Al. Promote use of native plants in landscaping, tiinoyi DoP DoE CIG| 2010 1,2,3

maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.
A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3
Conservation Law and the Endangered Species (Badle

Transport) Law. T
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Verbesina caymanensis

PROPOSED ACTION

LEAD

PARTNERS

TARGET

MEETS

OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining populations of DoE NT 2010 2
Verbesina caymanensis.
RM1. REPORT: Preliminary survey of Cayman Bracdwihg Hurricane Paloma reveals sprea@fophyllum pinnatunand wind
damage td/erbesinahowever, latter still viable, Nov 2008.
RM 2. Determine natural fruiting period and collect se¢doE RBGK 2010 3
underMillennium Seedbank Projeptotocol, including QEIIBP
voucher specimens atikitu habit images, and
transpose into searchable electronic format, lirtked
Field Collections Database.
RM 3. Reassess IUCN Red List status/efbesina DoE 2015 1
caymanensifocally.
Communication & Publicity
CP1. Develop and deploysitu interpretation related to] DoE 2010 1,2
the value of thenaritime cliffadjacent Peter’s Cave.
CP2. Raise public awareness of the unique nature of | DoOE NT | MP CN 2008 1,2,3
Verbesina caymanensisd other endemic flora and QEIIBP | GC OS
fauna. SB LCN
CP2. REPORTVerbesina caymanendmsatured in Red List of Flora (Burton 2008a)
CP3. Raise awareness of the value of native landscafipE NT | MP CN 2010 1,2,3
and promote the use ¥erbesina caymanensis. QEIIBP | GC NRA
DoP SB LCN
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Verbesina

Burton, F. (2007). Wild Trees in the Cayman Islarigl Edition. Pub. International Reptile ConseprafFoundation, USA. 240pp.
ISBN 978-1-4276-2168-9

Burton, F.J. (2008a)hreatened Plants of the Cayman Islands: The ReidRub. Royal Botanic Gardens Kew: Richmond, Surrey
UK.

Burton, F.J. (2008b)/egetation Classification for the Cayman Islands Threatened Plants of the Cayman Islands: The Retd Li
Pub. Royal Botanic Gardens Kew: Richmond, Surrey UK

Proctor, G.R. (1984). Flora of the Cayman Islak@sy Bulletin Additional Series XI. Royal Botanic @kens, Kew. Her Majesty’'s
Stationary Office. London. ISBN 0-11-242548-8.

Proctor, G.R. (2009 in press). Flora of the Cayiiséands (2nd ed). Royal Botanic Gardens, Kew. RimhinUK.
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TERRESTRIAL SPECIES
Little Cayman snail Cerion nanus
INSERT IMAGE

Taxonomy and Range
Kingdom: Animalia, Phylum: Mollusca, Class: Gagtvda, Order: Stylommatophora, Family: Cerionidae
Genus: Cerion, Species: nanus

Cerion nanuss a small land snail endemic to Little Caymane Torld population is known only
from a small area shrubland north of Blossom Vilag

Status

Distribution: Speciesndemicto Little Cayman, known only from one site.

Conservation: Critically Endangere®1+2a(Source: IUCN Red List, Hounsome 1996).

Legal: Cerion nanugurrently haso legal protectionPending legislation, it would be protected
under the National Conservation Law (Schedule e $nail’s limited food source, the shrub
Evolvulus squamosusurrently hasio legal protectionPending legislation, it would be protected
under the National Conservation Law (Schedul€eTlle Department of Environment would be the
lead body for legal protection.

Natural history

The Little Cayman snafCerion nanuss a small land snail known only from a singlegbabfdry
shrublandin Little Cayman. The area of shrubland known tppsurt living snails measures just a few
meters square, potentially making this one of tlstmestricted snail populations on earth. Empglish
elsewhere on Little Cayman indicate that the pressge of the Little Cayman snail may now be
significantly less than previouslZerion nanuss found in close association with the sparsedyritiuted
shrubEvolvulus squamousu® which it attaches, appearing to glean foodhftbe surface of the plant.

Associated Habitats and Speciesfor Little Cayman snail

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
14. Dry shrubland Little Cayman Green anokenolis maynardi
Sister Islands Rock iguar@yclura nubila caymanensis
Turnera triglandulosa
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Current Factor s Affecting Little Cayman snail

» Extreme range limitationthe world population o€erion nanuss known only from a
small patch ofiry shrublandhorth of Blossom Village, Little Cayman.

» Habitat securityithe accessible roadside nature of the existingditadnd susceptibility of thery
shrublandhabitat to perturbation such as wildfire and stolamage, make the current population
of Cerion nanusxtremely vulnerable. Empty shells elsewhere dtbeLCayman indicate that the
present range of the snail may be significantlg sn previously. It is possible that the
population has become much reduced as a resuitofic storm impact.

» Species reliancethe close reliance @erion nanuson Evolvulus squamosusakes the snail
susceptible to perturbation of either population.

* Invasive speciegpadside areas are prone to colonisation by imedtira, which might have the
potential to impact the limited distribution Bffolvulus squamosus this area.

» Landscaping potentialgiven its thin, straggly fornEvolvulus squamoswsgould contribute little
to a landscaping aesthetic, and so is unlikelyetplanted or maintained within a development.

» Capacity for protectiongiven the small nature of the site in whiChrion nanusexists,insitu
conservation of the population should be potentiatihievable.

Opportunitiesand Current Local Action for Little Cayman snail

None.
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SPECIESACTION PLAN for Little Cayman snail

OBJECTIVES TARGET

1. Survey and improve understandingQ#rion nanusand increase population and 2015
habitat extent by 100%.

2. Promote preservation ofsitu populations ofcerion nanusandEvolvulus 2015
squamosus.

3. Promote establishment of contingency populatidr@esion nanusandEvolvulus 2010
squamosusn Little Cayman.

Little Cayman snail PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectCerion nanusinder Schedule | and DoE CIG 2006 1,2,3

Evolvulus squamosusider Schedule Il, of the National
Conservation Law , through establishment of
conservation regulations.

PL4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.

Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid CC NT, MP | 2010 2
establish a protected area / management agreentant v DoE CIG

landowners to prote&erion nanusandEvolvulus
squamosupopulationinsitu.

SM 2. Subject to RM3 and RM4, introduce wild or DoE IntC 2012 13
artificially head-startec€erion nanugo Evolvulus DWCT

squamosusosaic around Little Cayman, to increase MP

their range and establish contingency populations i

relict areas.

SM 3. EstablishEvolvulus squamosymatches in suitable] DoE MP 2012 1,3

areas around Little Cayman, and repopulate ®@&hon
nanusas necessary.

SM4. Investigate potential for establishment of a DoE NT 2012 1,3

contingency population within a protected areaittid.

Cayman.

SM5. Implement associated HAPs. DoE 2015 1,2,3
Advisory

Al. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,3

Conservation Law and the Endangered Species (Badle
Transport) Law.
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Little Cayman snail PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Survey and map known population@érion DoE 2012 1,2
nanus with particular attention to parcels 80A128 (3.7]
ac, privately-owned) and 80A14 (45.95 ac, Crown-
owned).
RM 2. Survey and map remaining patchegwblvulus DoE 2012 12
squamosufn Little Cayman, and determine presence pr
absence o€erion nanus
RM 3. Determine feasibility and desirability of DoE NT 2012 1,3
transferring individuals from known population to
repopulate relict sites, preferably within protecteeas,
to establish contingency populations in Little Caym

=3

RM 4. Investigate potential for artificial rearing of egg | DoE IntC 2012 1,3
masses, to improve survivorship and facilitate DWCT

repopulation of contingency sites in Little Cayman.

RM 5. Facilitate and promote research into terrestrial | DoE IntC 2010 1
invertebrates in the Cayman Islands.

RM 6. Determine natural fruiting period @&volvulus DoE 2012 12,3
squamosuysand collect seeds.

RM 7. Establish and develop a national invertebrates | DoE 2015 1

collection, with searchable online facility.
Communication & Publicity

CP1. Raise public awareness of the unique nature of | DOE NT | MP CN 2008 1,2,3
Cerion nanusand other endemic flora and fauna. QEIIBP | GCOS

SB LCN
CP2. Raise awareness Gerion nanuswith a children’s | DoE MP 2012 1,2,3
competition to think of a “common name” for the na
CP3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIlIBP

REFERENCES and FURTHER READING for Little Cayman snail

Clench, W.J. (1964). Land and freshwater mollugadh® Cayman Islands, WI. Occ. Pap. Molluscs. Mbsmp. Zool. Harvard
2(31): 345-80.

Gould, S.J. (1984). Covariance sets and orderegrgpbic variation irCerionfrom Aruba, Bonaire and Curacao — a way of stuglyin
non-adaptationSystematic Zoology3 (2): 217-237.

Hounsome, M.V. and Askew,R.R. (198Qrion nanugMaynard) (Mollusca: Cerionidae) on Little Caymatoll. Res. Bull241:
91-96.

Hounsome, M.V. (1994). Terrestrial invertebrateb€othan insects) of the Cayman Islands. In M.AwrBand J. Davis, eds., The
Cayman Islands, natural history and biogeographg. Netherlands: Kluwer Academic Publishers: 307-31.

Sinha, K. (1986). A morphometric investigation loé Cerionland snails of the Cayman Islands: several spetiese varying
species? (unpub. Undergraduate paper). Manchesteersity Zoology Department.

Woodruff, D.S. (1975). A new approach to the systties and ecology of the gen@srion. Malacol. Re\8 (1/2): 128

311



TERRESTRIAL SPECIES
Cayman Pygmy Blue butterfly Brephidium exilis thompsoni
INSERT IMAGE

Taxonomy and Range
Kingdom: Animalia, Phylum: Arthropoda, Class: Insedrder: Lepidoptera, Family: Lycaenidae
Genus: Brephidium, Species: exilis, Subspeciesnfizoni

Status

Distribution: Subspeciesndemico the Cayman Islands.

Conservation: Data deficient

Legal: Brephidium exilicurrently hasio legal protectionPending legislation, it would be
protected under the National Conservation Law (8ateel). The Department of Environment
would be the lead body for legal protection.

Natural history

The Cayman Pygmy Blue butterfBrephidium exilis thompsors one of the smallest butterflies
in the Western hemisphere — possibly in the wdtlig. highly dependent osalt-tolerant
succulentdor all stages of its life-cycle. In its larva fortie caterpillars feed ddalicornia
perennis Adults depend oSesuvium portulacastrufor nectar.

Associated Habitats and Speciesfor Cayman Pygmy Blue

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS

12. Salt-tolerant succulents West Indian Whistling-duckendrocygna arborea
13. Pools, ponds and mangrove lagoong
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Current Factor s Affecting Cayman Pygmy Blue

Range limitationthis tiny butterfly is endemic to the Cayman Islan

Population fragmentatiorhighly dependent uposalt-tolerant succulent®r all stages

of its life-cycle.Salt-tolerant succulentsabitats are generally highly fragmented in the
Cayman Islands. Habitatable areas are generallif;some constitute only a few square
metres.

Insecticide:susceptibly of populations to insecticide sprayggnknown.

Species reliancen its larva form, the caterpillars of the CaynRRygmy Blue feed ofalicornia
perennis Adults depend oSesuvium portulacastrufor nectar.

Capacity for protectiongiven the small size of areas which appear capslgapporting
populations of this butterfly, conservation shobépotentially achievable.

Recovery potentiabiven appropriate baseline conditions and managgrasdificially created
salt-tolerant succulentsabitat will have a tendency to rapidly accrue tra complement of
species. This makesalt-tolerant succulentgotentially attractive candidates for artificiakation,
and restoration projects. The r-selected natureasfy butterfly populations should aid rapid
establishment, given suitable habitat.

Drainage:water regime is critical to the functioning gdlt-tolerant succulertiabitat. Elevation
or reduction in water level is likely to resultanchange in vegetation, and the loss of typifying
species, such &alicornia perennisindSesuvium portulacastrum

Opportunitiesand Current Local Action for Cayman Pygmy Blue

None.
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SPECIESACTION PLAN for Cayman Pygmy Blue

OBJECTIVES TARGET

1. Survey and improve understandingBséphidium exilis thompsorand incorporate 2015
30% of known habitat into protected areas.

2. Promote preservation ofsitu populations oBrephidium exilis thompsoni. 2015
3. Promote establishment of contingency populatidrBrephidium exilis thompsoni. 2010

Cayman Pygmy Blue LEAD PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectBrephidium exilis thompsoninder DoE CIG 2006 1,2,3

Schedule | of the National Conservation Law, thifoug
establishment of conservation regulations.

PL 4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL5. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmethef
Islands.
PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developragnt
the Islands.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funi CcC NT, MP | 2012 1,2
establish a protected area / management agreerntant v DoE CIG

landowners to protect natursdlt-tolerant succulents
habitat forBrephidium exilis thompsoni.

SM 2. Use theEnvironmental Protection Funi CcC DoE NT | 2010 1,2
purchase and protesalt-tolerant succulentareas in CIG
Barkers, and manage access on site, towards maxgm|s
visitor experience / minimising impact.
SM 3. Use theEnvironmental Protection Funi extend | CC DoE NT | 2012 1,2
Meagre Bay Pond Animal Sanctuary, to incorporate CIG
areas obalt-tolerant succulentalong the eastern shore|
and prevent dumping in this area.

SM 4. Establish experimental site for the design and | DoE IntC 2012 1,3
testing of techniques to restore artificsalt-tolerant
succulentsand determine the feasibility of a restoratio
programme.

SM5. Subject to successful conclusion of SM4, embafkDoE 2015 1,3
upon a programme of restorationsafit-tolerant
succulentdabitat to suitable man-modified areas.

=)

SM 6. Implement associated HAPs. DoE 2015 1,2,3
Advisory
A1. Work with Department of Planningp formalize DoE | DoP | 2012 | 3
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restoration protocol for quarry applications, irmarate CPA
adherence tsalt-tolerant succulentguidelines where
appropriate, and promote establishment of an escrow
fund to cover costs of implementation.

A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3
Conservation Law and the Endangered Species (Badle
Transport) Law.
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Cayman Pygmy Blue PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Survey and map remaining populations of DoE NT 2012 1,2
Brephidium exilis thompsortiowards determining
conservation status.
RM 2. Identify and prioritise most significapbols, DoE NT 2012 12,3
ponds and mangrove lagooasdsalt-tolerant
succulent@reas in the Cayman Islands
RM 3. Instigate the design and testing of experimental DoE 2012 1,3
techniques to establish and restead-tolerant
succulentareas angools, ponds and mangrove
lagoons including seed collection, propagation and
planting, and the ecology of key fauna, such as
Brephidium exilisto determine the feasibility and factors
affecting potential restoration programmes.
RM 4. Investigate potential for artificial relocation and | DoE IntC 2012 1.3
rearing / head-starting &rephidium exilidarvae to
facilitate population establishment in suitableaare

RM5. Establish experimental site for the design and | DoE IntC 2012 13
testing of artificial restoration techniques 8&ait-tolerant

succulents

RM 6. Facilitate and promote research into terrestrial | DoE IntC 2010 1
invertebrates in the Cayman Islands.

RM7. Establish and develop a national invertebrates | DoE 2012 1

collection, with searchable online facility.
Communication & Publicity

CP1. Raise public awareness of the unique nature of | DoOE NT | MP CN 2008 1,2,3
Brephidium exilis thompsomind other endemic flora an[dQEIIBP | GC OS

fauna. SB LCN

CP2. Promote establishment of “study ponds” in schoplBoE NT MP 2012 1,2,3

DE

CP3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotaf the NT MP

Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Cayman Pygmy Blue
Askew, R.R. (1980). The butterfly (Lepidoptera;dRhlcera) fauna of the Cayman Islandsoll Res. Bull241: 121-138.
Askew, R.R. (1988). Butterflies of Grand Caymadyaamic island faunal. Nat. Hist. 22: 875-881.

Askew, R.R. (1994). Insects of the Cayman Islaimddl.A. Brunt and J. Davis, eds., The Cayman Istamétural history and
biogeography. The Netherlands: Kluwer Academic Bhbts: 333-356.

Stafford, P.A. and Askew R.R. (2008). Butterfliéghee Cayman Islands. Pub. Apollo Books. Pp. 13BN: 8788757854.
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TERRESTRIAL SPECIES
M osquito fish Limia caymanensis & Gambusia xanthosoma
INSERT IMAGE

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Actitenygii, Order: Cyprinodontiformes, Family: Poeiciie
Genus: Limia, Species: caymanensis

Kingdom: Animalia, Phylum: Chordata, Class: Actitenygii, Order: Cyprinodontiformes, Family: Poeiciée
Genus: Gambusia, Species: xanthosoma

The genud.imia is endemic to the Greater Antilles. Some 22 spewieso be found on
Hispaniola, with single endemic species on Cub@ailea, and Grand Cayman, Cayman Islands.

The genussambusiaconsists of over 40 species, with a single endepécies in Grand Cayman,
Cayman lIslands.

Status

Distribution: Both species arendemido Grand Cayman.

Conservation: Both species argata deficient

Legal: Limia caymanensiandGambusia xanthoson@irrently haveno legal protectionPending
legislation, they would be protected under the df&tl Conservation Law (Schedule Il). The
Department of Environment would be the lead bodydgal protection.

Natural history

“Mosquito fish” is a generic term, covering manjfeient species of fistLimia caymanensi& Gambusia
xanthosomare live-bearing fish, the former growing to 2r8 8L (male/unsexed), 3.18 cm SL (female),
the latter to about 3.4cm SL (male/unsexed), 3.58tnffemale).

Limia caymanensis associated with freshwater and brackish watad,is to be found ipools, ponds and
mangrove lagoongock hollows, especially in the vicinity afangrovesThey are generally demersal,
feeding towards the bottom of the water column xisti;g with Gambusia affinis.

Gambusia xanthosoma amangrovespecies preferring more saline water. It is retd to the tidal
Rhizophora zones close to North Sound.

Associated Habitats and Speciesfor the Mosqguito fish

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS

Bats
13. Pools, ponds and mangrove lagoong West Indian Whistling-duckendrocygna arborea
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Current Factors Affecting Mosquito fish

Habitat loss:pools, ponds and mangrove lagoare a limited and threatened habitat in the
Cayman Islands. Loss afangrovesringing North Sound especially impacambusia
xanthosoma

Quarrying: modification of natural structure, including deejpegp and removal of aquatic and
peripheral vegetation, may render artificial pcartel marl pits less suitable as habitat for
Mosquito fish.

Non-native specieslilapia have been characterized as a threat teenfiéshwater fish in the US.
Tilapia reproduce quickly, and eat the eggs andrniles of other fish species (Fitzsimmons
2001).

Resiliencewith a minimum population doubling time probabdgs than 15 months, these small
fish should be able to quickly establish, giveriahle habitat conditions.

Opportunitiesand Current Local Action for Mosquito fish

None.
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SPECIESACTION PLAN for Mosquito fish

OBJECTIVES TARGET

1. Improve knowledge dflosquito fish survey and determine Red List status. 2015
2. Promote preservation ofsitu populations oMosquito fish. 2015

3. Promote establishment of contingency populatididasquito fishin modified 2015
pools and environments.

Mosquito fish PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1,2,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 1,2
Transport) Law.

PL 3. ProtectLimia caymanensiandGambusia DoE CIG 2006 1,2,3

xanthosomainder Schedule Il of the National
Conservation Law, through establishment of
conservation regulations.

PL 4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL5. Establish guidelines for form and function of DoP DoE| AAC 2012 2,3
artificial excavations and marl pits, and for reatmn of
flooded quarries, toward maintaining and maximizing
value for biodiversity.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmetief
Islands.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funi CcC NT, MP | 2010 2
establish a protected area / management agreentant v DoE CIG
landowners to protedflosquito fishpopulations.
SM 2. Incorporate habitat requirements fdosquito fish | DoE MP 2015 2
into restoration opools, ponds and mangrove lagoons
SM 3. Encourage introduction dflosquito fishinto DoE MP 2015 3
suitablepools, ponds and mangrove lagoarsl other
habitats.
SM 4. Implement associated HAPs. DoE 2015 1,2,3
Advisory
Al. Provide advice for landowners on the effective DoE NT MP 2012 2

managemerpools, ponds and mangrove lagoptts
conserveMosquito fish.

A2. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2
Conservation Law and the Endangered Species ('B’tatlie

Transport) Law.
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Mosquito fish PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Survey and map populationsbsquito fish. DoE 2012 1
RM 2. Determine local IUCN status dosquito fish. DoE 2012 1
RM 3. Identify habitat requirements and key areas of | DoE MRCU 2012 1,2,3
natural habitat foMosquito fish.

RM 4. Investigate potential for artificial rearing to DoE IntC 2012 1,3

facilitate improved survivorship, and establishmaint
contingency populations in suitable sites.
Communication & Publicity

CP1. Raise awareness of the unique naturslo$quito | DoE NT | MP, CN | 2008 1,2,3
fish and other endemic flora and fauna. QEIIBP | GC, OS

SB, LCN
CP2. Raise awareness bfosquito fishwith a children’s | DoE NT MP 2012 12,3
competition to think of a “common name” for eachga DE
promotion of establishment of “study ponds” in solso
CPa3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotas the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for Mosquito fish

Baugh, T.M. (1985). Habitat preferences of ponddson Grand Cayman, BWlUnpublished report, Dept. Biol. Sci., Univ. Nevada
9 pp.

Burgess, G.H., Smith, S.H. and Lane, E.D. (199#hés of the Cayman Islands. In M.A. Brunt anBakis, eds., The Cayman
Islands, natural history and biogeography. The Blétinds: Kluwer Academic Publishers: 199-228.

Fitzsimmons, K. (2001)Environmental and Conservation Issues in Tilapiad@aylture In: Subasinghe, R. and T. Singh, eds.,
Tilapia: Production, Marketing, and Technologicav@lopments. FAO Infofish, Kuala Lumpur, Malaysia.

Greenfield, D. W. (1983). Gambusia xanthosoma vasyecies of poeciliid fish from Grand Cayman IslaBWI. Copeia(no. 2):
457-464.

Lee, D.S., Platania S.P. and G.H. Burgess, (198B)s of North American freshwater fishes, 1983xeiment Occasional Papers of
the North Carolina Biological Survey no. 1983-6 rtficCarolina State Museum of Natural History, RgtteiN.C. 67 p.

Rivas, L. R. and Fink W. L. (1970). A new speciépaeciliid fish of the genus Limia from the islanfiGrand Cayman, B.W.I.
Copeia(no. 2): 270-274.
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TERRESTRIAL SPECIES
Little Cayman Green anole Anolis maynardi
INSERT IMAGE

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: ReagfilDrder: Squamata, Family: Polychrotidae
Genus: Anolis, Species: maynardi

Anolisis a genus of lizards which incorporates some $@@iss. The Little Cayman Green anAlmlis
maynardiis a species unique to Little Cayman.

Status

Distribution: Speciesendemido Little Cayman (believed introduced to Caymandjra
Conservation: Data deficient

Legal: The Little Cayman Green anofaolis maynardcurrently hasio legal protectionPending
legislation, it would be protected under the NagioBionservation Law (Schedule 1). The
Department of Environment would be the lead bodydgal protection.

Natural history

The Little Cayman Green anofaolis maynardgrows to a total length of 21.6cm, and is distingin the
other Cayman anoles by virtue of its exceptionkalhg pincer-shaped snout. Males are generally targe
than females, and exhibit a throat-fan of paleoyelgreen skin, which they deploy in displays toewth
individuals. The anoles are variable in colourgiag through ochre, green, turquoise, grey andaad,
have the ability to change colour according to mood

Anolis lizards exhibit strong adaptive radiatiordamonvergent evolution. Populations on isolateahnids
diverge to occupy different ecological niches. Saretreetop foragers, other trunk forages; witig tw
ecomorphs having shorter limbs than trunk ecomorphese adaptive patterns repeat on numerous ssland
with animals in similar habitats converging towaidhilar body forms (Losost al 1998).

While little is known about the biology of the L@tCayman Green anole, it is likely that its renadnlie
snout represents a unique feeding adaptation.

Associated Habitats and Speciesfor the Green anole

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
14. Dry shrubland Little Cayman snaiCerion nanus
15. Dry forest Sister Islands Rock iguar@yclura nubila caymanensis

Turnera triglandulosa
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Current Factor s Affecting the Green anole

» Habitat loss:though both Little Cayman and Cayman Brac are neshdeveloped than Grand
Cayman, recent years have seen a proliferatioasidential development andads
infrastructure, threatening the once abundant &gbftthe Green anole.

» Non-native speciegredation, particularly by rats and cats, is likiedynflict significant impact on
native lizard populations; however, the degreéhif has not been quantified. Competition from
introduced species, such as the Cuban Bush &malis sagreis also a possibility - again this
remains to be determined. There is suggestiorpthtantial for competition between these two
species may be limited, due to their occupyingedéht ecological levels in the shrubland: the
Cuban Bush anolanolis sagreioccupies lower levels of the shrubland, whilst@reen anole
Anolis maynardccupies treetops. In Florida, however, introduiedlis sagrehas successfully
pushed the locaknolis carolinensisorthward, despite the fact that when both cohtakitsame
areaA. sagreiare primarily terrestrial or restrict themselvedtte lower branches of bushes, while
A. carolinensigsimilar toAnolis maynardi remain higher up in the foliage.

* Introduction:the Green anole has recently been introduced ym@a Brac. This population was
reported to have established in the vicinity ok8tBay, ca. 1991, however, it is now appears
widespread along the Bluff. The full extent of Bmac population, and the impact on species
native to Cayman Brac has yet to be determined.

» Legal: DoE staff are not currently legally enabled to fissarms to effect lethal control of
invasive species. This has resulted in situationghich immediate control of feral cats and dogs
to preserve endangered native species has noipossible, likely resulting in the loss of
individuals through reliance on less immediate mmnhechanisms.

Opportunitiesand Current Local Action the Green anole

None.
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SPECIESACTION PLAN for the Green anole

OBJECTIVES TARGET

1. Improve understanding @fnolis maynardiand determine Red List status. 2015
2. Promote preservation ofsitu populations ofAnolis maynardi. 2015

Green anole PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2
Law.

PL 2. Implement the Endangered Species (Trade & | DoE CIG 2006 2
Transport) Law.

PL 3. ProtectAnolis maynardiunder Schedule | of the | DoE CIG 2006 1,2

National Conservation Law, through establishment of]
conservation regulations.

PL4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL5. Promote establishment ofCevelopment Plafor DoP CIGMP | ongoing | 2
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developra&n

the Islands.

PL6. Enable DoE Conservation Officers to implement] DoE CIG 2008 2

legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.
Safeguards & M anagement

SM 1. Eradicate feral cats in Little Cayman, and spay { DoE DEH 2015 2

neuter all domestic cats. DoA, MP

SM 2. Incorporate key areas of natural habitatAaplis | CC NT, MP | 2010 2

maynardiinto system of protected areas. DoE CIG

SM 3. Use theEnvironmental Protection Funid CcC NT, MP | 2015 2

establish a protected area / management agreentant v DoE CIG

landowners to prote@nolis maynardpopulations.

SM 4. Implement associated HAPs. DoE 2015 1,2
Advisory

A1l. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2

Conservation Law and the Endangered Species (Eadle
Transport) Law.
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Green anole LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Develop survey protocol and map populations ¢fDoE IntC 2010 1,2
Anolis maynardpn Little Cayman and Cayman Brac.
RM 2. Determine IUCN status @&&nolis maynardi. DoE 2012 1,2
RM 3. Identify habitat requirements fémolis maynardi | DoE 2010 1,2
and key areas of natural habitat.
RM 4. Determine nature of interactions widmolis DoE 2012 1,2
sagrei.
RM 5. Conduct pilot project towards eradication of ferflDoE CSL| DoA 2015 2
cats in Little Cayman. T
RM5. REPORT: Pilot project completed by DoE and DaB08. All pet cats in Little Cayman were micrapgred. Twenty eight cat
were removed through trapping, however, more renfamp-shy individuals will require alternative ¢l methods.
RM 6. Construct quarters for visiting scientists in leitt | DoE IntC 2012 1
Cayman and Cayman Brac, and support research
initiatives complimentary to the objectives of (RBAP.
RM6. REPORT: Accommodation for up to four individsian Little Cayman established by DoE, 2008.
Communication & Publicity

CP1. Raise awareness of the unique naturaraflis DoE NT | MP CN 2008 1,2,3
sagreiand other endemic flora and fauna. QEIIBP | GC OS

SB LCN
CP2. Utilise the unique fauna of Little Cayman to CIG DoE DoT| 2010 12,3
promote the Island. NT MP
CPa3. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1,2,3
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP

CP3. REPORT: A partnership between the DoE and @ayisiands Philatelic Bureau produced a stamp jsglieh included a
Green anole stamp with associated ecological irgeapon, 2008.

REFERENCES and FURTHER READING FOR Green anole

Echternacht, A.C. and Gerber, G.P. (1990). Comjvaratology and ethology @fnolis conspersuandAnolis sagre{Sauria,
Iguanidae) on Grand Cayman Islaridnpublished Prog. Report No 1., Univ Tennes$éep.

Franz, R., Morgan, G.S. and Davies, J.E. (1988meSrecent introductions of reptiles in the CayristendsW.1. Herp. Review8:
10-11.

Losos, J. B., Jackman, T. R., Larson, A., de Queko, and Rodriguez-Schettino, L. (1998pntingency and determinism in
replicated adaptive radiations of island lizai®isience279, 2115-2118.

Seidel, M.E. and Franz, R. (1994). Amphibians aqliles (exclusive of marine turtles) of the Cayrnglands. In M.A. Brunt and J.
Davis, eds., The Cayman Islands, natural histodylaogeography. The Netherlands: Kluwer AcademioliBhers: 307-31.
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TERRESTRIAL SPECIES
Sister Islands Rock iguana Cyclura nubila caymanensis
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Sauidg@sOrder: Squamata, Family: Iguanidae
Genus: Cyclura, Species: nubila, Subspecies: cagnsis

The Sister Islands Rock igua@gclura nubila caymanensis endemic to Cayman Brac and Little
Cayman. A subspecies of the Cuban Rock iguanpp#rantly diverged from a common ancestor some
two-three million years ago.

Status

Distribution: Subspeciesndemicto Cayman Brac and Little Cayman.

Conservation: Critically endangere@UCN Red List, Gerber, G. (199@recent surveys, (M.
Goetz 2008, pers. comm.) indicate the iguana todagly extinct on Cayman Brac (less than 50
animals). Little Cayman supports a population efyvapproximately, 2,000 individuals (M.
Goetz 2008, studies in progress).

Legal: The Sister Islands Rock igua@gclura nubila caymanensis protected under the Animals
Law (1976). Pending legislation, it would be progetunder the National Conservation Law
(Schedule 1). The Department of Environment isléfael body for legal protection.

Natural history

Like all Cycluraspecies, the Sister Islands Rock iguana is priynlagirbivorous; consuming

leaves, flowers and fruits. Their natural diet id#s native shrubs such as the flowers of Bay vine
Ipomoea pes-capraand the fruit of Broadleafordia sebestena caymanensibe iguanas likely
serve an important ecological role as a seed dispefs a result, extinction of the iguanas could
have serious consequences for the endemic fldcéttf Cayman and Cayman Brac.

In common with the Grand Cayman Blue igu&@eclura lewisj the Sister Islands Rock iguana
has also been quick to adapt to cultivation ofitimel. In Cayman Brac iguanas have been reported
to feed on windfall fruits, including pawpaw, plumsd mango.

The Sister Islands Rock iguana lays its eggs imeated burrows; making access to suitable
nesting areas essential. Soil deposits are lingtedoth islands, and in Little Cayman iguanas
have been observed to excavate nests in the saadi bidge, down to within 9m of the high
water mark. Females nest May-June, and may lag @0 £ggs at a time (Gerber, Goetzpub).

Eggs generally hatch after about 10 weeks. Emettggohlings are prey to the native Racer snake
Alsophis cantherigerysand tend to adopt an arboreal nature in thely @onths reaching sexual
maturity about two-three years-of-age. As adultsytare primarily terrestrial in nature, seeking
shelter in natural rock crevices and excavatedosduring the evening hours. They emerge in
the morning, as ambient temperatures rise abo¥@, 86 bask in the sunshine and warm up.
Natural longevity in the wild is unknown, but issgumed to be many decades.

Associated Habitats and Speciesfor Sister | slands Rock iguana

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
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14. Dry shrubland
17. Farm and grassland

BroadleafCordia sebestena caymanensis
CocoplumChrysobalanus icaco

Banara caymanensis

Century plantAgave caymanensis

Little Cayman snaiCerion nanus

Little Cayman Green anokenolis maynardi
Grand Cayman Blue iguar@yclura lewisi
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Current Factors Affecting Sister |dlands Rock iguana

Habitat loss:though both Little Cayman and Cayman Brac are nieshideveloped than Grand
Cayman, recent years have seen a proliferatioasidential development and roads infrastructure.
In common with Grand Cayman, beachfront and coastglerty is increasingly a real estate
premium, making establishment of protected area®@singly cost-prohibitive.

Habitat fragmentationproliferation ofroadsnetworks, particularly the development of circum-
islandroadsnetworks effectively separates shrubland foragialgitat from coastal nesting areas.

Non-native specieqredation of young iguanas by rats and cats, anlisady dogs is a growing
problem. Habitat fragmentation and increasing iagme residential areas into remnants of natural
habitat facilitate access and establishment ofsiveaspecies.

Road Kkill:iguanas are attracted tmadssurface for thermo-regulation, and many are kidedhe
roadseach year.

Artificial feeding:feeding of iguanas by tourists has encouragedegggjion of increased numbers
of animals in certain areas. Atrtificial feedingasfimals contributes to a modification of natural
behaviour, making individuals bolder and on ocaasinore aggressive. Iguanas deliver a
powerful bite, and several injuries have been reploto date.

Shifting baselineit is now possible to purchase “souvenirs” fromy@an Brac, sporting an
image of Green iguarlguana iguanaThe Green Iguana was first reported from Little @an
around 2005, and efforts to prevent establishmexyt on may not have succeeded.

Legal: DoE staff are not currently legally enabled to fissarms to effect lethal control of
invasive species. This has resulted in situationghich immediate control of feral cats and dogs
to preserve endangered native species has noipossible, likely resulting in the loss of
individuals through reliance on less immediate m@mhechanisms.

Opportunitiesand Current Local Action for Sister Isands Rock | guana

No formal conservation programme exists for théeBilslands Rock Iguana, however, the Blue Iguana
Recovery Programme is currently working with theri@li Wildlife Conservation Trust, to survey the
Little Cayman population, and assess conservateds

Scientific and project management expertise ardadola through the Blue Iguana Recovery Programme,
with strong volunteer, international partner suppand internet presence throughvw.Bluelguana.ky

In 2007, the DoE, with support of DoA and CSL, igated a feral cat eradication pilot project ortleit
Cayman.

The iguanas are a popular and well-establishedstaattraction in Little Cayman.
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SPECIESACTION PLAN for Sister Idands Rock iguana

OBJECTIVES TARGET
1. Restore, maintain and protect free-roaming Sistands Rock Iguanas in their 2015
natural habitats.
2. Acquire and protect shrubland in Little Caymarfisignt to support a least one 2015
thousand Sister Islands Rock Iguanas .
3. Secure protected habitat for iguanas on Cayman \Bithcmeasures to reduce 2015
threats sufficient to allow for population recovery
4. Address major threats and impact of invasive sgseen Sister Islands Rock Iguanps 2015
5. Restock Cayman Brac population with geneticallyedie individuals drawn from 2015
Little Cayman.
6. Ensure sustained support for the conservationeoSikter Islands Rock iguana 2010
through targeted education and awareness programmes
7. Secure sufficient financial, technical and humesources for the long-term 2015
conservation of Sister Islands Rock Iguana.

Sister Islands Rock Iguana

PROPOSED ACTION

Policy & Legislation

LEAD

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation | CIG DoE 2006 1-7
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1,234
Transport) Law.
PL 3. ProtectCyclura nubila caymanensisider DoE CIG 2006 1-7
Schedule | of the National Conservation Law, thifoug
establishment of conservation regulations.
PL 4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1,234
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developra&n
the Islands.
PL6. Universal enforcement of leash laws for dogs o] DoA DoE CIG | 2010 4
the Sister Isles.
PL7. Conduct a Species Recovery Plan workshop to | BIRP DoE NT | 2015 1-7
update and refine this SAP once research data is
adequate.
PL 8. Enable DoE Conservation Officers to implement] DoE CIG 2008 4
legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.

Safeguards & M anagement
SM 1. Eradicate feral cats and dogs in Little Cayman, | DoE DEH, 2012 4
feral dogs in Cayman Brac, atgliana iguanaon both IntC
islands. DoA, MP
SM 2. Incorporate key areas of natural habitat for CcC NT MP 2010 1,2,3
Cyclura nubila caymanensisto system of protected DoE CIG
areas. IntC
SM 3. Use theEnvironmental Protection Funi CcC NT, MP | 2010 1,2,3,7
purchase and protect / establish management agnéeme DoE CIG
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with landowners, towards protectiogastal shrubland IntC
on the south coast of Little Cayman (west of thistép),
identified as a communal nesting ground@yclura
nubila caymanensig78A 42 2.57ac, with adjacent
parcels 78A43 1.26ac and 78A41 1.48ac) and edtabli
associated Crown land to the north (77A3 22.8acy a
protected area.

7

SM 4. Request international contributions and matchefl CC DoE IntC| 2015 1,2,3,7
Crown contributions of land for reserves establishti CIG NT

expansion. MP

SM5. Agree and implement management plans for th¢ BIRP DoE NT | 2015 1-7
protected areas.

SM 6. Establish a full-time DoE field conservation offid DoE 2012 1-7

on Cayman Brac and Little Cayman to implement
conservation actions.

SM7. Staged translocations from Little Cayman to BIRP DoE NT | 2012 13,45
Cayman Brac to restock Brac populations once the
habitat is ready.

SM 8. Implement associated HAPs. DoE 2015 1-7
Advisory
Al. Targeted awareness of the need for the National | DoE CIG NT 2006 1-7

Conservation Law and the Endangered Species (Badle
Transport) Law.

Sister Islands Rock Iguana PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring
RM 1. Conduct pilot project towards eradication of fer@glDoE CSL| DoA 2015 1,24
cats in Little Cayman.

RM1. REPORT: Pilot project completed by DoE and D2aB08. All pet cats in Little Cayman were micrdggied. Twenty eight cat
were removed through trapping, however, more renfaap-shy individuals will require alternative ¢l methods.

RM 2. Monitor and eradicatlyuana iguanan Little DoE DoA ongoing 1,24
Cayman and Cayman Brac. DEH MP

RM2. REPORT: Two feral Green iguanas reported d¢tieLCayman are identified and removed, 2007.

RM 3. Quantify genetic structure of wild population of | BIRP DoE NT | 2015 1,35

Cyclura nubila caymanensis Little Cayman and asseds
viability of reintroduction of individuals to Cayma

Brac.

RM 4. Monitor released iguanas on Cayman Brac to | BIRP DoE NT | 2015 1,35
ensure viability of restocking and measure progress

RM 5. Construct quarters for visiting scientists in ldtt | DoE IntC 2012 7

Cayman and Cayman Brac, and support research
initiatives complimentary to the objectives of (KBAP.
RM5. REPORT: Accommodation for up to four individsian Little Cayman established by DoE, 2008.
RM 6. Conduct island-wide survey of Little Cayman, t¢ BIRP NT DoE | 2010 1,2,7
determine population a@yclura nubila caymanensis. | DWT
RM6. REPORT: Population survey currently underwdait Goetz DWT).

RM 7. Conduct island-wide survey of Cayman Brac, tq BIRP NT DoE | 2015 1,3,7
determine population @yclura nubila caymanensis. | DWT

RM 8. Commence formal record keeping of road deathoE BIRP 2008 4

of Cyclura nubila caymanensis. DWT

RM 9. Undertake taxonomic analysis ©fclura nubila | BIRP 2015 6

caymanensigdo further elucidate relationship between
Cuban Rock Iguan@yclura nubila.
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RM 10. Utilise population and habitat surveys to BIRP NT DoE | 2010 1,2,3,5,7
determine appropriate sizes and locations of pretec | DWT
areas sufficient to support a population of 1000
individuals in the wild.
Communication & Publicity
CP1. Island wide awareness campaign towards DoE NT MP 2010 4
distinguishing differences betwetguana iguanaand IRCF
Cyclura nubila caymanensand explain the threat posgd
to native wildlife bylguana iguana.
CP2. Raise awareness of the unique natur€aflura DoENT | MP CN 2008 6
nubila caymanensiand other endemic flora and fauna| QEIIBP | GC OS
SB LCN
CP3. Utilise the unique fauna of Little Cayman to CIG DoE DoT| 2010 6
promote the Island. NT MP
CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 6
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP
CP5. Make road Kill statistics highly visible to the pgigb | DoE 2008 4,6
and emplace traffic-slowing interpretation towards BIRP
encouraging motorists to be aware of iguanas, eddce
mortality of Cyclura nubila caymanensis.
CPe6. Island wide awareness of illegality and DoE CIG 2008 6
undesirability of moving iguanas between islands, BIRP
outside of managed transfers.
CP7. Emplace signage at tourist sites to provide DoE NT 2010 6

information to the public about the iguanas, and

discourage feeding.

REFERENCES and FURTHER READING for Sister ISands Rock iguana

Barbour, T. and Noble, G.K. (1916). A revision leétlizards of the gen@yclura Bull. Mus. Comp. zoglHarvard Univ. 60:149-

164. (New sppcaymanens)s

Seidel, M.E. and Franz, R. (1994). Amphibians apdiles (exclusive of marine turtles) of the Cayntglands. In M.A. Brunt and J.
Davis, eds., The Cayman Islands, natural histodytaogeography. The Netherlands: Kluwer AcademicliBhers: 307-31.
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TERRESTRIAL SPECIES
Grand Cayman Blueiguana Cycluralewisi
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Sauidg@sOrder: Squamata, Family: Iguanidae
Genus: Cyclura, Species: lewisi

The Grand Cayman Blue iguar@yclura lewisj is endemic to the island of Grand Cayman.
Closest relatives at@yclura nubila(Cuba), andCyclura cychlura(Bahamas); all three having
apparently diverged from a common ancestor sonae thmillion years ago.

Status

Distribution: Speciesendemicto Grand Cayman.

Conservation: Critically endangere@UCN Red List). In 2002 surveys indicated a wild
population of 10-25 individual®y 2005 any young being born into the unmanaged wil
population were not surviving to breeding age, mgkhe population functionally extinct.
Cyclura lewisiis now the most endangered iguana on Earth.

Legal: The Grand Cayman Blue igua@gclura lewisiis protected under the Animals Law
(1976). Pending legislation, it would be proteatedier the National Conservation Law (Schedule
). The Department of Environment is the lead bfhlegal protection. The Blue Iguana
Recovery Programme BIRP operates under an exemptithie Animals Law, granted to the
National Trust for the Cayman Islands.

Natural history

While it is likely that the original population ih@led many animals living inoastal shrubland
environments, the Blue iguana now only occurs idjam naturaldry shrubland and along the
margins ofdry forest Adults are primarily terrestrial, occupying rdetles and low tree cavities.
Younger individuals tend to be more arboreal. lakeCycluraspecies the Blue iguana is
primarily herbivorous, consuming leaves, flowerd &wits. This diet is very rarely supplemented
with insect larvae, crabs, slugs, dead birds andifiHatchlings are preyed upon by the native
Racer snakdlsophis cantherigeru®Adults have no natural predators. The age ofaexaturity

is typically three years. Natural longevity in thiéd is unknown, but is presumed to be many
decades. One captive individual, in the USA, lite®7 years-of-age.

The present-day population is restricted to théegasnterior of Grand Cayman, where it was reduced
critically low density prior to the first survey938. Their range has contracted significantly dierlast 25
years, with many sites once populated now showingigns of wild iguanas.

Associated Habitats and Speciesfor Blueiguana

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS
Century planfAgave caymanensis
14. Dry shrubland CocoplumChrysobalanus icaco
17. Farm and grassland BroadleafCordia sebestena caymanensis

Banana orchidMyrmecophila thompsoni
Silver Thatch palnCoccothrinax proctorii
Sister Islands Rock iguar@yclura nubila caymanensis
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Current Factors Affecting Blueiguana

« Traditional habitat lossfossil records indicate that beach-ridge habitas vhistorically, a
favoured habitat fo€. lewisi This area has been a primary focus for developsiane the
1960s, and intersected by a busy coastal road HiecE980s.

* Remnant habitat fragmentatioimterior habitat has been degraded through landersion,
change in agricultural practice (grazing repladiaglitional fruit farming), and proliferation ofeh
roads network.

» Hunting: historically, iguanas were hunted for food, andasionally mistaken and persecuted as
a crop-pest.

» Poaching:endangered status Gf lewisi may have encouraged recent incidents of theR0DB,
seven individuals were killed in what appeared tteliberate act of vandalism.

» Non-native speciegredation of youngsters by rats and cats, andsabyltlogs is a growing
problem, exacerbated by habitat fragmentation aagkasing ingress of residential areas into
remnants of natural habitat.

* Road kill:iguanas are attracted to roads surface for theagolation, and many are killed on the
roads each year.

»  Shifting baselineconfusion with Green iguariguana iguana.

» Legal: DoE staff are not currently legally enabled to fissarms to effect lethal control of
invasive species. This has resulted in situationghich immediate control of feral cats and dogs
to preserve endangered native species has noipossible, likely resulting in the loss of
individuals through reliance on less immediate mmnhechanisms.

Opportunitiesand Current Local Action for Blueiguana

The National Trust for the Cayman Islands estabtisine Blue Iguana Recovery Programme. Based at the
QEIl Botanic Park, Grand Cayman, this incorporatesiccessful captive breeding / release programme.

The Recovery Programme currently employs threetifulé staff (two salaried), and delivers ca. 100
hatchlings per year. Directed by Fred Burton, tregpamme is assisted by a consortium of local and
international specialists. Management strategsnigémented through $pecies Recovery Planpdated
on a three-yearly basis

The restored, free-roaming QE |l Botanic Park sydogetion, breeding since 2001, now numbers ca. 40
individuals (as of Dec 2007). The restored freaniog Salina Reserve subpopulation numbered over 200
in 2008, and began breeding in 2006.

Expanding education and merchandising programnté, stiong internet support through
www.Bluelguana.kyDevelopment of a self-financing strategy to cos@me programme costs, through
revenue-generating nature tours of the captivedimgeacility.
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SPECIESACTION PLAN for Blueiguana

Objectives and targets of this Species Action Rlanbased on formulations of tBpecies Recovery Plan
for the Grand Cayman Blue iguana, Cyclura lewisd2@2011.

OBJECTIVES TARGET

1. Acquire and protect xerophytic shrubland in east@rand Cayman sufficient to 2009
support one thousand Blue iguanas (requirement+3JD acres).

2. Restore, maintain and protect free-roaming Blueias in natural habitats. ongoing
3. Provide genetically optimal animals for reintrotion through the existing on-island ongoing
captive breeding and head-starting programme.

4. Safeguard against catastrophic loss of Grand Cayhaniguana populations by ongoing
maintaining the off-island captive breeding popiolat

5. Ensure sustained support for the conservationeoBilhe iguana through targeted ongoing
education and awareness programmes.

6. Secure sufficient financial, technical and humesources for the long-term ongoing
sustainability of the Blue Iguana Recovery Progranm

Grand Cayman Blue iguana PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1-6
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2
Transport) Law.

PL 3. ProtectCyclura lewisiunder Schedule | of the DoE CIG 2006 1-6

National Conservation Law , through establishmént o
conservation regulations.

PL4. Implementation of Species Recovery Plan for | BIRP DoE NT | ongoing -| 1-6
Cyclura lewisi. QEIIBP | 2008

PL5. Maintain local and international volunteer suppoftBIRP NT ongoing 6
for captive facility and field work.

PL6. Develop a business plan to develop revenue lingBIRP NT DoE | 2006 6
and ensure long-term financial sustainability @& th IRCF

Recovery Programme, including core staff salaries. DWCT

PL7. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,2

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL 8. Enable DoE Conservation Officers to implement| DoE CIG 2008 2,6
legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.

PL9. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,2
Cayman, incorporating a long-term vision for the CPA DoE

environmental, social, and economic developmettief

Islands.

Safeguards & M anagement
SM 1. Identify land acquisition options and prioritise f | NT EAC 2006 1,2
the establishment of a shrubland reserve.
SM1. REPORT: Completed. From a half-dozen candisi&gs, the two most suitable areas of shrublarré vaentified in the East
End of Grand Cayman, 2007. Both incorporate aré&sawn land: one abutting the southern boundarhefEast End quarry, the
other located approximately midway between then@eeserve and Colliers Pond.
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SM 2. Use Crown land protection and tBavironmental L CcC DoE NT | 2009 1,2
Protection Fundo negotiate and purchase a shrublan MP

reserve with Government and local landowners.

SM 3. Request international contributions and matchefl DoE 2009- 1,2
Crown contributions of land / funds for reserve 2010
establishment.

SM 4. Establish an inalienable protected shrubland ar¢d@oE NT 2010 1,2
of ca. 500 acres.

SM5. Joint management agreement and nature tourigrDoE NT ongoing -| 1,2
strategy for sustainable financing of a reserve. 2010

SM 6. Suitable habitat in the Salina and Botanic Park oBIRP NT 2007 - 2
be stocked to capacity. 2010

SM7. Optimize genetic diversity of worldwide breeding BIRP SDz ongoing - 3,4
strategy and expand to 225 individuals / 20 foutides. 2007

SM 8. Acquire and protect parcel of shrubland (65A / 3T DoE 2009 1,2
to consolidate Salina Reserve and increase itgingrr

capacity for Blue Iguanas.

SM 9. Improve dietary supply, content and diversity. BIR NT 2008 2

SM9. REPORT: Completed. Diet of pelleted iguanaifoeplaced by wholly fresh diet of leaves, flowansl fruit, collected daily.

Dietary change is accompanied by a significantaase in fecundity.

SM 10. Security improvements at the breeding facility.

| BIRP

NT

[ 2008-9

| 2

SM10. REPORT: Seven adult iguanas were killed en#iet captive breeding facility in what appearseda wilful act of vandalism,
2008. RCIP investigations have, as yet, failediemtify perpetrators. In a second incident, twe-freaming adults were killed insidd
the Park by feral dogs, 2008. DoE Conservationo®f§ were halted from shooting the dogs amid legaterns. Some dogs were

trapped, however, at least one remains at large.

SM11. Implement associated HAPs. DoE | | 2015 | 1-6
Advisory

A1l. Secure amendment of gazetted road corridors DoE NT 2009 1,2

through the critical east interior habitat.

A2. Train Government officers / key personnel in BIRP DoE 2006 6

identification oflguana iguanaandCyclura lewisi.

A3. Targeted awareness of the need for the National | DoE CIG NT 2006 1-6

Conservation Law and the Endangered Species (Badle

Transport) Law. T
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Grand Cayman Blue iguana

PROPOSED ACTION

Research & Monitoring

LEAD

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Identify capacity of additional areas for re-

BIRP

stocking (Barkers, Mastic, Wilderness Farm etc.).

NT DoE

CIG

2006

2

RM1. REPORT: Completed. Barkers and Wilderness Feoold support small populations, but pose sigaificongoing
management issues. The Mastic grassland pocketearesverting to secondary growth woodland. Mod#ble sites were

identified as two shrubland areas in East End, 2007

RM 2. Develop and test methods of non-native predatpBIRP DoE 2007 2,6

control for managed iguana habitats.

RM 3. Assess the ecological impactigfiana iguanaon | BIRP DWCT 2010 2,6

Cyclura lewisi. ISG DoE

RM 4. Quantify genetic structure of wild and captive | BIRP DWCT 2008-9 3

populations.

RM 5. Publish existing data on Blue iguana diet. BIRP 01 2,3

RM6. Regular health screening of captive and QEIIBF BIRP WCS ongoing 2

wild populations. DoA

RM 7. Construct quarters for visiting scientists. BIRP DoE 2009 6

Communication & Publicity

CP1. Targeted awareness campaign to key sectors of NT DoE 2006 5

Government and the local community ongoing

CP2. Local and international media campaign. NT DoE | ongoing-| 5
BIRP 2006

CP3. Launch of educational DVD / schools packs. BIRP DE 2006- 5

2009

CP4. Island wide awareness of the differences betwegBIRP NT IRCF | ongoing - | 5

Iguana iguanaandCyclura lewisi. DoE 2007

CP5. Construction of 8lue iguana shrublands BIRP DoE CIG | 2009 5

interpretative centre / classroom. NT IntC

CP6. Develop and expand merchandising lines. BIRP NTHRCongoing | 5,6

CP7. UseCyclura lewisias a flagship fodry shrubland | DoE NT | CIG 2008 1-6

preservation. ongoing

CP8. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 1-6

preservation efforts, in the international promotad the NT MP

Cayman Islands. QEIIBP

FURTHER READING AND REFERENCESfor Blueiguana

Barbour, T. and Noble, G.K. (1916). A revision loé tizards of the genyclura Bull. Mus. Comp. zoglHarvard Univ. 60:149-

164. (New sppcaymanens)s

Burton, F.Jet al.(2000). The Grand Cayman Blue igudlclura nubila lewisi Specidgecovery Plan 2001 — 2006.

Burton, F.Jet al. (2006). Species Recovery Plan for the Grand CayBha@ iguanaCyclura lewisi2005 - 2009.

Burton, F.Jet al.(2009). Species Recovery Plan for the Grand CayBha@ iguanaCyclura lewisi2009 - 2011.

Burton, F.J. (2004). Revision to SpecieLytlura nubila lewisithe Grand Cayman Blue iguar@aribbean Journal of Science, Vol.

40, No. 2, 198-203.

Seidel, M.E. and Franz, R. (1994). Amphibians aqpdiles (exclusive of marine turtles) of the Cayrnglands. In M.A. Brunt and J.

Davis, eds., The Cayman Islands, natural histodylaogeography. The Netherlands: Kluwer AcademioliBhers: 307-31.
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TERRESTRIAL SPECIES
White-tailed tropicbhird (Boatswain bird) Phaethon lepturus
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Avesd€: Pelecaniformes, Family: Phaethontidae
Genus: Phaethon, Species: lepturus

The White-tailed tropicbird (Boatswain birBhaeton lepturuss widely dispersed throughout
tropical and subtropical oceans. A summer breedisitpr to the Cayman Islands, they are known
from a small colony (ca. 10 pairs — possibly nowratoned), nesting in holes on the coastal bluff
from Bats Cave east of Bodden Town, Grand Caymaahadarger colony (ca. 40 individuals), in
caves and holes in the cliffs along the north andrscoast of the eastern end of the BIuff,
Cayman Brac (Bradley 2000). The tropicbird is ohthe Cayman Islands’ six breeding seabirds.

Status

Distribution: In the West Indies, the White-tailed tropicbRtaethon lepturubreeds from the
Bahamas, south to St. Vincent. It has a large ranile an estimated global breeding Extent of
Occurrence of 50,000-100,000 km? (IUCN). In the @aw Islands, breeding sites are confined to
two areas of Bluff cliff, one each on Grand Cayraad Cayman Brac.

Conservation: The White-tailed tropichiréPhaethon lepturubas a large global population,
estimated to be ca. 50,000 individuals. As a reguf listed aseast concerglobally (IUCN),
however, the Cayman Island’s birds have underggrmpalation collapsduring the past 30
years. Once an abundant breeder in the Islands cait800 individuals reported in the 1980s,
Brac residents reported 1990s numbers to be thesltow living memory, with just 28 pairs
individuals observed in 1996 (Bradley 2000), withmbers increasing slightly 1999-2003, to
about 50 pairs (Bradlgyers conp.

Legal: The White-tailed tropicbirdPhaethon lepturus protected under the Animals Law (1976).
Pending legislation, it would be protected underMational Conservation Law (Schedule ). The
Department of Environment is the lead body for lggatection.

Natural history

The most distinguishing feature of the White-taillespicbird Phaethon lepturuss its
extraordinarily long central tail-feathers, or &tmers”, which equal the length of its entire body.
These are displayed to best effect by the tropitbicharacteristically aerobatic flight.

White-tailed tropicbirds disperse widely acrossdlseans when not breeding. These slender seabids f
on fish and squid, diving from the air in a simifashion to a booby. They breed late January—Iaing
a single egg, in rock crevices and caves (Bradd®p}

Associated Habitats and Speciesfor White-tailed tropicbirds

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
1. Open sea Verbesina caymanensis
Brown boobySula leucogaster
16. Caves Cayman parrofAmazona leucocephala
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Current Factor s Affecting White-tailed tropichirds
» EI Nifio Southern Oscillatio(ENSO): commonly referred to as simply “El Niio'NBO is a
global ocean-atmosphere phenomenon. The precipitecise of the White-tailed tropicbird in
the Cayman Islands is largely linked to the effeft&l Nifio, reducing the accessibility of fish
stocks to foraging birds.

» Diseasethe carcass of a White-tailed tropicbird infectégth avian pox was recovered from
Cayman Brac, 2008.

¢ Introduced predatorspredators such as rats and cats probably infeigificant toll on these
ground-nesting birds.

¢ Maritime pollution: Cayman Brac lies close to major shipping lanes.
¢ Aestheticthe White-tailed tropicbird is one of our mostattive seabirds. If successful,
conservation efforts would effectively preserve ohéhe most spectacular species in the natural
complement of the Cayman Islands.
« Natural predatorsbirds of prey, especially wintering Peregrine daisFalco peregrinus
Opportunitiesand Current Local Action for White-tailed tropichirds
Training of nature guides in bird identification @ayman Brac and Little Cayman as part of the Matur
Tourism Initiative on the Sister Islands has beempuleted, however a structured monitoring and rappr
programme for the islands’ birdlife is not in place

A Checklist of Birds of the Cayman Islandas published (Bradley 2006).

SPECIESACTION PLAN for White-tailed tropicbirds

OBJECTIVES TARGET
1. Commence detailed studiesRifiaethon lepturuto determine status of local 2009
populations, and the nature of their decline.
2. Implement conservation action towards haltingdeeline ofPhaethon lepturus 2012
and encouraging a population recovery.
3. Increase nesting population Bhaethon lepturuby 100%. 2015

White-tailed tropicbirds PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 12,3
Law.

PL2. Implement the Endangered Species (Trade & | DoE CIG 2006 2
Transport) Law.

PL 3. ProtectPhaethon lepturusnder Schedule | of the| DoE CIG 2006 12,3

National Conservation Law, through establishment of]
conservation regulations.

PL4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL5. Strengthen th®evelopment Plaon Grand DoP CIG MP| ongoing 2
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Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmethef
Islands.
PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 2
the Sister Islands, incorporating a long-term visfior DCB DoE
the environmental, social, and economic developroent
the Islands.
PL7. Enable DoE Conservation Officers to implement] DoE CIG 2008 2,3
legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.
Safeguards & M anagement
SM 1. Establish the bluff face Crown lands as protectqgdCC DoE MP | 2009 2,3
areas, and use tlvironmental Protection Funid NT
protect key areas of the lip of the Bluff edgeptovide a
buffer from disturbance for breeding colonies.
SM 2. Control predation by rats, cats, and deter paén{i DEH NT 2009 2,3
for predation byguana iguana DoE HS
DoA
SM 3. Restore damaged nesting habitat where possibleDoE NT 2012 2,3
and utilise artificial cavities as appropriate, tods MP
recovering 1980s population levels.
SM 4. Establish a full-time DoE field conservation o#id DoE 2012 1,2,3
on Cayman Brac and Little Cayman to implement
conservation actions.
SM5. Implement associated HAPs. DoE 2015 2
Advisory
A1l. Develop and recommend guidelines for native DoE DoP | SIDA 2009 2
vegetation maintenance / landscaping, particufarly
developments in littoral areas.
A2. Promote use of native plants in landscaping, tiinoyi DoP DoE 2009 2
maintenance of existing vegetation and use of
Recommended Planting Paleittenew developments.
A3. Targeted awareness of the need for the National | DoE CIG NT | 2006 1,2,3

Conservation Law and the Endangered Species ('l&aclie

Transport) Law.
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White-tailed tropicbirds PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Develop and implement methods of non-native| DoE NT HS 2009 1,2,3
predator control in colony areas. DoA IntC

RM 2. Complete detailed mapping of nest sites to DoE NT IntC | 2012 1
determine precise colony distribution and numbers.

RM 3. Undertake nest site monitoring, to determine DoE IntC 2012 1

feeding regimes, diet selection and breeding ss¢ces
towards elucidating factors influencing fecundity.

RM 4. Assess population for possible effects of poliutip DoE DoA MP | 2012 1
and/or disease. IntC
RM5. Collaborate with scientists from other Caribbeap DoE IntC 2012 1

islands, with previous experience of artificial theg
cavity construction foPhaethon lepturus.

RM6. Construct quarters for visiting scientists in DoE 2012 1,2,3
Cayman Brac, and support research initiatives
complimentary to the objectives of the NBAP.

Communication & Publicity

CP1. Raise public awarenessBhaethon lepturuand NT DoE BC | 2006 2
other birds through local media (ekgnow Your DE ongoing
Islandg, special events (e.8irds stamp issue), public
talks and schools presentations (&g.You Know Mef?
and natural history websites.

CP1. REPORT: DoE and NMBCA jointly fund developmehBird ID cards for National Trust’'s “Do You KnoWe?” programme,
and Virtual Bird Guide for the Cayman Islands lauent through CaymanBiodiversity.com, 2007.

CP2. Install interpretative signs on nature trails aneba| NT DoE 2006 2
of interest.
CP3. UsePhaethon lepturuas a flagship for the DoE NT | CIG 2009 2

protection of key areas ®darine cliffs and Ironshoras
areas of outstanding natural beauty.

CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 2
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for White-tailed tropichirds

Bradley, P.E. (1994) The avifauna of the Caymaanid$: an overview. In M.A. Brunt and J. Davies, gtise Cayman Islands:
natural history and biogeographiyhe Netherlands: Kluwer Academic Publishers: 377-40

Bradley, P.E. (1995) Birds of the Cayman Islandish(whotographs by Y.-J. Rey-Millet) edn). Italy: Caerulea Press.

Bradley, P.E. (1997) Report on the birds of CayBeac. Report for the Department of Environment@0lvernment, Cayman
Islands.

Bradley, P.E. (1996) The status of the birds ofrf@ary Brac as a national resource and their potdotialature tourism. Report for
Cayman Islands Department of Environment.

Bradley, P.E. (2000) The birds of the Cayman IstaBDU checklist series 19. Tring, UK: British Gitrdlogical library.

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2006). Cayman Islands section, page3665: Sanders, S.M. ed
(2006)Important Bird Areas in the United Kingdom Overséasritories.Sandy, UK: RSPB. ISBN: 1-901930-76-9

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2008). Cayman Islands section, pagesl189In: BirdLife

International (2008)mportant Bird Areas in the Caribbean : key sitesdonservation.Cambridge, UK: BirdLife International.
(BirdLife Conservation Series No.15). ISBN: 978-46888-65-8.
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TERRESTRIAL SPECIES
Red-footed booby Sula sula
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Avesd@: Pelecaniformes, Family: Sulidae
Genus: Sula, Species: sula

The Red-footed boob$ula sulahas a large range, with an estimated global bngelgxtent of Occurrence
of 50,000-100,000 km2. The Red-footed booby istpapical, breeding off the Yucatan Peninsula, cays
and small islands off Belize, Venezuela and Tob&gdso in the West Indies: Little Cayman, Puertodiic
Hispaniola, the US Virgin Islands, Redonda and@nhenadines in the Lesser Antilles, and a few pairs
the Bahamas. It is one of the Cayman Islands’@écies of breeding seabirds.

Status

Distribution: The Red-footed boob§ula sulas resident in the Cayman Islands, but breeds only

on Little Cayman.

Conservation: The global population is estimated to be 600,00@0viduals (M. Crosby in litt.

2003). Global population trends have not been gfiecht but the species is not believed to

approach the thresholds for the population dedfiterion of the IUCN Red List (i.e. declining

more than 30% in ten years or three generatioms)tHese reasons, the species is evaluated as

Least Concern. Local population trends, howeves, beasignificantly different.

Legal: The Red-footed booby is protected under the Anirhals (1976). The Booby Pond and associated
breeding colony came under full legal protectiothvtihe Animals (Sanctuaries) Regulations (1982) as
amended by Gazette No. 24 of 1993. Managementme#plity for the colony was assigned to the
National Trust for the Cayman Islands in 1995. Boeeby Pond Reserve has since been expanded to a
total area of 135 ha. All National Trust propertiai under the protection of the National Trust floe
Cayman Islands Law (1987). The reserve is alscsmdated Ramsar site, and is listed as an Important
Bird Area (IBA) by Birdlife International. Pendiriggislation, the Red-footed booby would be protécte
under the National Conservation Law (Schedule e Department of Environment is the lead body for
legal protection.

Natural history

The Red-footed boob$ula sulas named for its feet, which are distinctly red.ukd appear in two
plumage colour phases: “brown phagafedominantly brown, with distinct white hind paend tail) and
“white phase” (almost completely white). Sexes apike, with no seasonal variation in plumage,
however, immature birds are a sooty brown coloalempbelow, and may display a dark band across the
breast.

Boobies forage for fish in coastal areas, and @&srtiut to sea, plunging into the water from a hieigh
Courtship between prospective mates comprisedljgdits, territorial displays, and symbolic nesting
building. Red-footed boobies typically nest in ¢ols on remote islands. This is the only boobyan t
Caribbean that nests in trees. Nest areas maglttytpacked, but are strongly defended, usualigugh
a display of ritualised head movemergds breed September-June, laying one egg.

The Booby Pond is a 43ha brackish to hypersaligeda located on the south coast of Little Cayman.
Once open to the sea, it is now separated by datgaad. The seabird rookery is located in the gnawve
and shrubland along the northern edge of the pBodering an area of approximately 16.5 ha, the area
includes a colony of up to ca. 800 Magnificent dtigpirdsFregata magnificeng;1997, Bradley 2000). The
associated Red-footed booby colony is globallyi§iggmt - one of the four largest colonies in the
Caribbean (Bradley and Norton 2009).

The colony was first reported on Owen Island, ainahe South Hole Sound, Little Cayman. In 1859 it
moved to the littoral Sea gra@®ccoloba uviferan Little Cayman, as a result of fire, and latttled in

341



themangroveswamp behind the coastal ridge. After the Humésaof 1932 and 1935, the breeding colony
moved to its present site (Bradley 2000). Sinc&6li®has generally expanded, moving north into the
woodland. Immature birds are thought to dispessattier colonies in the region, but return to timeital
colony to breed. The colony was first describedigust 1975, surveyed for the first time in 19864
subsequently, in 1997 (Burtat al. 1997).

The colony has seen an increase in size from tdel®880s through the 1990s. However, a
significant decline in nesting birds was noted @& (Betty Anne Schreiber, 20@p&rs comn).

Y ear Nesting Pairs Type of Count
1986 2,600 Transect
1997 4,849 Transect
2008 670-700 Colony count

Associated Habitats and Speciesfor Red-footed booby

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS

1. Open sea Sister Islands Rock iguar@yclura nubila caymanensis
Little Cayman Green anokenolis maynardi

13. Pools, ponds and mangrove lagoon Little Cayman snaiCerion nanus

14. Dry shrubland West Indian Whistling-ducbendrocygna arborea

15. Forest and woodland Vitelline warblerDendroica vitellina crawfordii

Current Factor s Affecting Red-footed booby

lllegal developmentdespite legal protection, the southern side oBbeby Pond has been
subject to encroachment by the construction arefatee of land as recently as 2008. These
issues remain currently unresolved.

» Developmentan increase in commercial and residential constmuin the vicinity of Blossom
Village will likely impact the colony through incased light pollution, and ingress of invasive
species, most especially rats and cats. Seepagestrwage systems is suggested to contribute to
offensive odour arising from the pond, and requinegstigation.

» Airport: a new airport, possibly one that can accommodadse is planned to the north of the
colony. This has the potential to inflict signifitedisturbance on the colony through light and
noise pollution. Presently collision of boobieswdircraft is infrequent, however, if the airpat i
relocated, sensitive pre-emptive planning will guired if potentially serious accidents are to be
avoided.

* Natural predatorshirds of prey, especially wintering Peregrine ¢alsFalco peregrinus

» Introduced predatorsrats and cats. Unwanted kittens are brought ovkittle Cayman from
Cayman Brac, and dumped.

» Historic exploitation; though now much reduced, collection of eggs f®red as recently as
1987.

» Commercial fisheriesa potential source of conflict, this may not reger@ a significant issue in
Cayman. Local fisheries are of a subsistence éatiomal nature, non-the-less, boobies are known
to range widely on individual fishing expeditiorsd it would be expected that regional fisheries
trends may effect local populations of the birdstaglement in fishing line has resulted in the
death of some individuals.
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Maritime pollution: Little Cayman lies close to major shipping lar®isds oiled or covered in
bilge wash are occasionally collected along theesho

Storms:Little Cayman is a small (28Kinlow-lying island. No point is more than 1.5 krorh the
sea. This makes Little Cayman especially vulnertdtorm surge. The nesting habitat of along
the Booby Pond has suffered damage in successiviednes, most recently lvan, Gustav and
Paloma.

Climate changethe low lying nature of Little Cayman would makespecially vulnerable to sea-
level rise, and increasingly severe storms: botheot predications associated with climate
change.

Colonial nature:the colonial nature of the boobies will mean tiifatye breeding site becomes
overly-disturbed, polluted, or in any other way witesble, the colony is likely to shiéin-massIf
the colony remains in the Cayman Islands, it wdildely re-establish in an area which is
completely unprotected.

Tourism:the Booby Pond Reserve is a major tourist atwadir Little Cayman.

Offensive odourssince land-locking of the Booby Pond altered tariral drainage and flushing
dynamics of the pond, issues associated with fdalics arising from the sediments have arisen
occasionally. It is believed that the odour is teflato bacterial action, and the smell appears to
worsen when the sediments are exposed and dryinghen exposed sediments are rehydrated.
While some bacteria and algae may be potentialijha to the birds, the boobies do not
generally enter the water in the pond, and therpiatithreat of this phenomenon remains
undetermined. Suggested flushing of the pond kBstablishing culverts beneath the coastal road

may have serious consequences for the adjacemeramvironment.

Opportunitiesand Current Local Action for Red-footed booby

Training of nature guides in bird identification Gayman Brac and Little Cayman as part of the Matur
Tourism Initiative on the Sister Islands, has beempleted, however a structured monitoring and ntéyp

programme for the islands’ birdlife is not in place

A Checklist of Birds of the Cayman Islandas published (Bradley 2006).

A National Trust interpretation centre on the sewhst corner of the Booby Pond provides tourist wi
information about the site. This centre has a da@®servation platform with telescopes.

Local residents take an interest in the fauna @if ikland, and are often pleased to talk to tosifgho

pause to enjoy the Booby Pond Reserve.

SPECIESACTION PLAN for Red-footed booby

OBJECTIVES TARGET
1. Ensure no reduction in Red-footed bo&@ya suladue to anthropogenic ongoing
influence, and encourage population stability andéxpansion, through
appropriate conservation management.
2. Establish a regular, long-term, minimum-distur@nwnitoring programme fo 2010
the booby colony.
3. Reduce predation of Red-footed boobies by non-aapecies. 2010
4. Improve media profile and public understandinghef Red-footed booby. 2009
TARGET MEETS

Red-footed booby LEAD PARTNERS
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PROPOSED ACTION OBJECTIVE

Policy & Legislation

Transport) Law.

Conservation Law and the Endangered Species ('l&aclie

PL1. Pass and implement the National Conservation | CIG DoE 2006 12,34
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 1
Transport) Law.
PL 3. ProtectSula sulaunder Schedule | of the National DoE CIG 2006 1,234
Conservation Law, through establishment of
conservation regulations.
PL 4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 1
the Sister Islands, incorporating a long-term visfior DCB DoE
the environmental, social, and economic developroeng
the Islands.
PL 6. Promote sympathetic management of current DoE NT | CIG ongoing 1
airport facilities, and appropriate siting and ngeraent
of proposed airport facilities, to ensure minimakrto
aircraft passengers from birdstrike, and minimgbact
on local birdlife.
PL7. Enable DoE Conservation Officers to implement] DoE CIG 2008 1,3
legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.
PL8. Commence prosecution for offences involving | DoE CIG 2009 1
damage to existing Animal Sanctuaries and Ramsss, $i
and associated buffer zones, and update and upgrade¢
penalties for transgression of associated reguistio
Safeguards & M anagement

SM 1. Continue protection and reserves management NT E Do | ongoing 12,34
SM 2. Demarcation of the northern boundary of the DoE NT 2010 1
reserve, using DoE’s GPS capability.
SM 3. Subject to RM3, eradicate feral cats in Little DEH SIDAHS | 2012 4
Cayman, and spay all domestic cats. DoA

DoE
SM4. Subject to RM3, develop and implement long-tgy@@EH NT | SIDA HS | 2012 4
non-native predator control on site. DoA

DoE
SM5. Establish a full-time DoE field conservation offid DoE 2012 1,2,3,4
on Cayman Brac and Little Cayman to implement
conservation actions.
SM 6. Update the 1995 Management Plan for the BoopNT DoE | IntC 2012 1,2,34
Pond Nature Reserve.
SM7. Implement associated HAPs. DoE 2015 12,34

Advisory

A1l. Recommend replanting of old landfill site, with NT DoE 2012 1
native species congruent with the native vegetaifdhe
Booby Pond reserve.
A2. Recommend restrictive guidelines for artificial DoE CIG 2010 1
lighting in this area.
A3. Targeted awareness of the need for the National | DoE CIG NT 2006 1,2,34
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Red-footed booby LEAD PARTNERS ~ TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Develop and implement regular, minimum NT DoE | RSPB 2010 2
disturbance aerial monitoring programme for theldyoo| MRCU IntC
colony, to determine population size, incorporating
occasional ground survey, to calibrate accura@eoifl
observations and determine breeding success.

RM1. REPORT: DoE, with support of RSPB, purchasgeggopic-mount camera system for high qualityaeiotography, 2009.

RM 2. Construct quarters for visiting scientists in ldtt | DoE IntC 2012 12,34
Cayman and Cayman Brac, and support research
initiatives complimentary to the objectives of (RBAP.

RM2. REPORT: Accommodation for up to four individsian Little Cayman established by DoE, 2008.

RM 3. Conduct pilot project towards eradication of fer@fl DoE CSL | DoA 2015 13
cats in Little Cayman.

RM3. REPORT: Pilot project completed by DoE and D2B08. All pet cats in Little Cayman were micrapged. Twenty eight cat
were removed through trapping, however, more renfamp-shy individuals will require alternative ¢l methods.

RM 4. Monitor the rookery area, ensuring the buffer | NT DoE 2010 1,2
protection zone is adequate.

Communication & Publicity

CP1. Produce brochure guides to the area. DoT NDoE ongoing | 4
SIDA

CP2. Establish of a dedicated warden / nature tour gujdeT DoE DoT | 2012 12,34

responsible for site maintenance. SIDA

CP3. Improve interpretative facilities at key areas. TN DoE DoT | ongoing | 4
SIDA

CP4. Raise public awareness of the Red-footed booby NT DoE ongoing | 4

and other birds through local media (&€gow your DE

Islands columh public talks and schools presentationg
(e.g.Do You Know Me)? and natural history websites.

CP4. REPORT: DoE and NMBCA jointly fund developmehBird ID cards for NT “Do You Know Me?” programanand Virtual
Bird Guide for the Cayman Islands through CaymadBiersity.com, 2007.

REFERENCES and FURTHER READING FOR Red-footed booby
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(2006)Important Bird Areas in the United Kingdom Overséasritories.Sandy, UK: RSPB. ISBN: 1-901930-76-9

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2008). Cayman Islands section, pagesl189In: BirdLife
International (2008)mportant Bird Areas in the Caribbean : key sitesdonservation.Cambridge, UK: BirdLife International.
(BirdLife Conservation Series No.15). ISBN: 978-06888-65-8.

Burton, F.J., Bradley, P.E., Schreiber, E.A., S&h&hA., and Burton, R.W. (1999). Status of RedtéaoBoobiesSula sulaon Little
Cayman, British West Indies, British West IndiBgd Conservation International 9: 227-33.

Clapp, R.B. (1987). Status of the Red-footed baBblpny on Little Cayman Islanétoll Research Bulletin, No. 304, 1-15

Diamond, A.W. (1980b). The Red-footed Booby colomyLittle Cayman: size, structure and significar®ll Research Bulletin
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Management Plan for the Booby Pond Nature ResdB8&5( (unpub.) Produced by the National Trustlier€ayman Islands, the
Environmental Advisory Committee, the Trust's ldttCayman District Committee, and the local comnyunit

Schreiber, E.A. (2008) Report on Research VisBaoby Colony, Little Cayman Island, 17-21 Janua@9& (unpublished). Cayman
Islands Department of Environment, Terrestrial Bggl
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TERRESTRIAL SPECIES
Brown booby Sula leucogaster
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Avesd@: Pelecaniformes, Family: Sulidae
Genus: Sula, Species: leucogaster

The Brown boobysula leucogasteis the most common of the three West Indian bagbie
breeding on cays off the coast of the Yucatan Reién Panama, Columbia, Venezuela, and
throughout the West Indies. This species has & lagge, with an estimated global breeding
Extent of Occurrence of 50,000-100,000 km2 (IUCN)e Brown booby is one of the Cayman
Islands’ six breeding seabirds.

Status

Distribution: The Brown booby is resident in the Cayman Islaads, breeds only on Cayman Brac. It is
vagrant in Grand Cayman: most commonly juvenilepldiced during stormy weather.

Conservation: The Brown boobysula leucogastenas a large global population, estimated to be

ca. 200,000 individuals (IUCN). Global populatisarids have not been quantified, but the

species is not believed to approach the threstotdte population decline criterion of the IUCN

Red List (i.e. declining more than 30% in ten yearthree generations). As a result, it is listed a

least concerglobally (IUCN); however, the Cayman Island’s lsitthve undergonesagnificant

population declineluring the past 30 years. Once an abundant br@ettez Islands, despite

historical exploitation, with ca. 480 individualsported in the 1980s, numbers fell to below 100
individuals by the end of the 1990s. The last esténof numbers was 350 (max.) individuals in

2007 (Bradleyin prep). The slight recovery observed in recent yearg have suffered a severe
set-back with the advent of hurricane Paloma, NaQg2

Legal: The Brown boobysula leucogasteis protected under the Animals Law (1976). Pendiegislation,
it would be protected under the National Conseovatiaw (Schedule 1). The Department of Environment
is the lead body for legal protection.

The Cayman Brac colony has been noted in ornithcédgecords since 1888. Following a decline
> 80% during the 1980-90s, the colony appearslstabi

Year Nesting Pairs  Fledglings Total
1983 170 140 480
1996 32 20 84
2000 49 5 103
2001 61 8 130
2003 60-80

2007 80-110

Natural history

The striking adult plumage of the Brown booby coisgs chocolate brown head and upperpatrts,
sharply defined from white belly and abdomen. Wejuiles, the belly and abdomen remain light
brown. Bobbies forage for fish in coastal areas, fanther out at sea, plunging into the water from
some height. Courtship between prospective matepises pair flights, territorial displays, and
symbolic nesting building. This may last 4-8 weeaksing which time the pair bond is formed /
renewed. Nesting is confined to inaccessiblitime cliffs a simple scrape on bare rock, or a
more elaborate collection of seagrass, Sargassotsar, sticks and stones. Locally, a single
prolonged breeding season is evident (Bradley 12997). Peak nesting period is Oct-Apr,
however breeding has been observed in all montlgci@s of 1-2 white eggs are laid. In cases
where both eggs hatch, the second is usually dikpdtby “sibling murder” within the first two
weeks.
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Absent from the fossil record of the Sister Islaf/dsrgan 1994), it remains unclear as to whether th

Brown and Red-footed Boobies were ever sympatritherBrac and Little Cayman, or whether they have
always segregated, possible as a result of haisétrence.

Associated Habitats and Speciesfor Brown booby

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS

1. Open sea Verbesina caymanensis
White-tailed tropicbirdPhaethon lepturus
Cayman parroAmazona leucocephala

16. Caves Sister Islands Rock iguar@yclura nubila caymanensis
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Current Factor s Affecting Brown booby

» Developmentthe northwest section of the large bluff-top lgradcel on which many of the birds
nest has commenced subdivision into residentidf-glige plots.

* Human disturbancethe Lighthouse trail facilitates access to antudizmnce of the Brown
boobies which nest along the Bluff lip. The unwigihness of sitting birds to vacate nests coupled
with a lack of access restriction and on-site ijptetation means that visitors tend to approach
close to nesting birds. Since the 1990s the ared&eame increasingly popular with climbers and
cavers. At one point, some 250 climbers used 7&esol\bout 15 of these routes were close to
nesting sites. This activity has now relinquishechewhat. Tour boat guides have been observed
to “clap” their hands to encourage nesting birdsake flight, for the edification of tourists.

* Natural predatorshirds of prey, especially wintering Peregrine ¢alsFalco peregrinus
* Introduced predatorstats and cats. This area is a dumping site for ntedbkittens.

» Historically exploitation:harvesting of eggs continued routinely until thid+h970s, ceasing by
the early 1990s.

» Decline in Sargassunshortage of this preferred nesting material mayease clutch
vulnerability during incubation.

» Displacementterrestrial disturbance and predator avoidancewmage nesting on lower ledges,
vulnerable to inundation during high seas.

» Commercial fisheriesa potential source of conflict, this is not a gigant issue in Cayman, as
local fisheries are of a subsistence / recreatinaalre.

e Maritime pollution: Cayman Brac lies close to major shipping lanesdBtovered in oil and bilge
wash are occasionally collected from along the ehor

» Storms:Bluff-edge habitat is susceptible to severe weafltee carcasses of twenty-one adult
birds were retrieved following Hurricane Paloma yvNa®08.

Opportunitiesand Current Local Action for Brown booby

A Management Plan to Conserve and sustain the Brawby Colony and its Habitat on Cayman Brac
has been completed, (Bradley 2002).

Interpretative sighage has been installed at tghthbuse trailhead.

A Checklist of Birds of the Cayman Islandas published (Bradley 2006).

Training of nature guides in bird identification Gayman Brac and Little Cayman as part of the Natur
Tourism Initiative on the Sister Islands, has beempleted, however a structured monitoring and nteyp
programme for the islands’ birdlife is not in place

SPECIESACTION PLAN for Brown booby

This Species Action Plan is basedManagement Plan to Conserve and sustain the Bravaiy Colony
and its Habitat on Cayman Brd8radley 2002).

OBJECTIVES TARGET
1. Restore population to 1980s level (ca. 200 brepgairs). 2015
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2. Establish a protected area on the bluff, sufficterensure survival and continued 2010
recovery of the established booby colony.

3. Implement management measures to minimize imdaatrman disturbance and 2011
developmental impacts on established nest sites.

4. Reduce predation by non-native species. 2011
5. Preserve the aesthetic and ecological value oftigia of outstanding natural 2015
beauty.

6. Improve media profile and public understandinghaf Brown booby. 2009

Brown booby LEAD  PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL 1. Pass and implement the National Conservation | CIG DoE 2006 1-6
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 3
Transport) Law.

PL 3. ProtectSula leucogastennder Schedule | of the | DoE CIG 2006 1-6

National Conservation Law , through establishmént o
conservation regulations.

PL4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 3,5
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL5. Promote establishment ofevelopment Plafor DoP CIG MP | ongoing 3,5
the Sister Islands, incorporating a long-term visfior DCB DoE

the environmental, social, and economic developroent

the Islands.

PL6. Universal enforcement of leash laws for dogs or] DoA DoE CIG | 2010 3,4
the Sister Isles. MP

PL7. Enable DoE Conservation Officers to implement] DoE CIG 2008 3,4

legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.

Safeguards & M anagement

SM 1. Establish the bluff face Crown lands and Little | CC CIG MP | 2009 1,25
Cayman Brac as protected areas, and use the SIDA

Environmental Protection Funtt establish a protected DCB

area / management agreement with land owners DoE NT

including, the vertical face of the bluff, lip, assated
caves, and parcels 111E 220 and 111A 5,70,69.

SM 2. Negotiate with land owners for the establishmerjtCC CIG MP | 2009 1,2,5
of a bluff-top protected area extending inland Zsom SIDA
the cliff edge. DCB

DoE NT
SM 3. Use theEnvironmental Protection Funic CcC CIG MP | 2009 1,25
purchase and protect the six-acre lighthouseaste, SIDA
base for conservation management and interpretafior DCB
the area. DoE NT
SM 4. Use theEnvironmental Protection Funi CcC CIG MP | 2009 1,25
establish a protected area / management agreentant v SIDA
land owners encompassing the 200 hectare strigalon DCB
the bluff lip. DoOE NT
SM5. Employ a warden / guide on site to undertake | DoE DoT 2015 1-6
reserves management, species monitoring, intetjmeta SIDA NT
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and assist visitors as necessary. CIG
SM 6. Management of caving activities, including DoE DoT 2010 3
prohibition of access to the large cave (N19°44'50" | SIDA
W79°43'40") during breeding season.
SM 7. Management of climbing activities, including cogledoE DoT | SIDA 2010 3
of conduct, development of new routes, bolt placgme
and seasonal access restrictions.
SM 8. Develop code of conduct for boat operators. DoH D&IDA 2010 3
SM 9. Develop and implement long-term non-native | DEH DoE 2010 3,4
predator control on site. DoA SIDA
SM 10. Promote spaying and neutering of domestic cgts.  DoA | DoE ongoing | 3,4
SM 11. Eradicate feral dogs ariguana iguanan DoE DEH 2010 3,4
Cayman Brac. IntC

DoA MP
SM12. Establish a full-time DoE field conservation DoE 2012 1-6
officer on Cayman Brac and Little Cayman to implaing
conservation actions.
SM 13. Implement associated HAPs. DoE 2015 1-6

Advisory

Al. Recommend maintenance of an unsealed road fgr DoE LS, DoP | 2008 3,5
500m directly west of lighthouse, with no further DCB AGC
expansion, and no perimeter road on the easteff blu| NRA SIDA
A2. Recommend appropriate building set-back from thédoE SIDA 2008 3,5
bluff edge and base. DCB MP DoP
A3. Recommend appropriate restrictions on removal ¢fDoE SIDA 2008 3,5
vegetation from the bluff edge. DCB MP DoP
A4. Targeted awareness of the need for the National | DoE CIG NT 2006 1-6

Conservation Law and the Endangered Species ('E’taclie

Transport) Law.
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Brown booby LEAD PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Research & Monitoring

RM 1. Monitor population and breeding success every DoE NT 2008 1,6
three years (minimum).

RM1. REPORT: Preliminary assessment of site re@hBead adults in wake of Hurricane Paloma, Nd820

RM 2. Investigate the potential for artificial augmertati] DoE NT, 2012 13
of nesting ledges to assist in colony expansion / SIDA

relocation.

RM 3. Monitor and eradicatiyuana iguanan Little DoE DoA ongoing | 4
Cayman and Cayman Brac. DEH MP

RM 4. Conduct pilot project towards eradication of ferdlDoE DoA 2015 4
cats in Little Cayman, and improve control of raisl CSL

feral cats on Cayman Brac.

RM5. Construct quarters for visiting scientists in ldtt | DoE 2012 3

Cayman and Cayman Brac, and support research
initiatives complimentary to the objectives of tiBAP.

Communication & Publicity

CP1. Develop and publicize a code of conduct for DoE SIDA 2012 3,6

visitors (inc. climbers, cavers, boaters) outlingitg DoT

status and restrictions.

CP2. Produce brochure guides to the area. DoT | DoE, NT | ongoing 6
SIDA

CP3. Establish of a dedicated warden / nature tour gujdeoT DoE, NT | 2015 1-6

responsible for site interpretation. SIDA

CP4. Improve interpretative facilities at key areas. TDo DoE, NT | 2012 3,6
SIDA

CP5. Raise public awareness of the Brown booby and NT DoE ongoing 6

other birds through local media (ekgnow Your Islands DE

column), public talks and schools presentatiorns @o
You Know Me}, and natural history websites.

CP5. REPORT: DoE and NMBCA jointly fund developmehBird ID cards for NT “Do You Know Me?” programanand Virtual
Bird Guide for the Cayman Islands through CaymadBiersity.com, 2007.

CPe6. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 5,6
preservation efforts, in the international promotaf the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING FOR Brown booby
Specific:

Bradley, P.E. (1996) The status of the birds ofr@ay Brac as a national resource and their potdntiaature tourism. Report for
Cayman Islands Department of Environment.

Bradley, P.E. (2002). Management plan to conséredtown Booby colony and its habitat on CaymarcB2802-2006. Cayman
Islands Government publications.

General:

Bradley, P.E. (1994) The avifauna of the Caymaanid$: an overview. In M.A. Brunt and J. Davies, gtise Cayman Islands:
natural history and biogeographihe Netherlands: Kluwer Academic Publishers: 377-40

Bradley, P.E. (1995) Birds of the Cayman Islandigh(photographs by Y.-J. Rey-Millet) edn). ltaly: Caerulea Press.

Bradley, P.E. (1997). Report on the birds of CayiBeac. Report for the Department of Environment@oiernment, Cayman
Islands.
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Bradley, P.E. (2000) The birds of the Cayman IstamDU checklist series 19. Tring, UK: British Gthralogical library.

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2006). Cayman Islands section, page3665: Sanders, S.M. ed
(2006)Important Bird Areas in the United Kingdom Oversgasritories.Sandy, UK: RSPB. ISBN: 1-901930-76-9

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2008). Cayman Islands section, pagesl189In: BirdLife
International (2008)mportant Bird Areas in the Caribbean : key sitesdonservation.Cambridge, UK: BirdLife International.
(BirdLife Conservation Series No.15). ISBN: 978-06888-65-8.

Bradley, P.E. and Norton, R.L. (2008 inventory of breeding seabirds in the Caribheads. Bradley, P.E. and Norton, R.L.
University Press of Florida, Gainesville, 500 pages

Johnston, D.W (1975). Ecological analysis of Caynséands avifauna. Bulletin of the Florida Statedum of Science 19(5): 235-
300.

Johnston, DW., Blake, C.H. and Buden, D.W. (17)ifguna of the Cayman Islands. Quarterly JournahefFlorida Academy of
Science 34(2): 141-56.

Lowe, P.R. (1911). On the birds of the Cayman Bdaiwest Indies. Ibis Series 9(5): 137-61.

Moore, A.G. (1985) Winter status of birds on Gr&alman Island. Bulletin of the British OrnithologlcSociety 104(1): 8-17.

Raffaele, H., Wiley, J., Garrido, O., Keith, A. aRdffaele, J(2003). Birds of the West Indies. Princeton UniitgrBress. 216 pages.
ISBN 0-691-11319-X.
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TERRESTRIAL SPECIES
West | ndian Whistling-duck (Whistler) Dendrocygna arborea
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Avesd@: Anseriformes, Family: Anatidae
Genus: Dendrocygna, Species: arborea

The West Indian Whistling-dudRendrocygna arboreareeds in many countries throughout the
Caribbean, locally ranging from common to very rareis West Indian endemic species is
generally of conservation concern over its rangadiy 2000).

Status

Distribution: Resident year-round and breeding on all three @ayisiands.

Conservation: The West Indian Whistling-dudRendrocygna arbore#s a speciesndemicto the
West Indies, and is listed aslnerable(IJUCN Red List 3.1).

Legal: CITES Appendix Il. CMS Appendix Il. The West Indi&Vhistling-duckDendrocygna
arboreais protected under the Animals Law (1976). Pentigislation, it would be protected
under the National Conservation Law (Schedule e Department of Environment is the lead
body for legal protection.

Natural history

The West Indian Whistling-dudRendrocygna arbore&s Cayman’s only breeding duck. They are non-
migratory. Largely crepuscular or nocturnal by mefuhey are mostly inactive during the day; raasin
mangroves, reed beds, and swampy areas. At dugkehe to move to fresh and saltwapewols, ponds
and mangrove lagoonand temporary wetlands to feed. These behaviarershowever, only generally
applicable, and in some places ducks will be seedihg throughout the day.

Nest site choice is variable, though is generatippnear the ground. Preferred nest sites inaladgh
pasture, bushes, and even hollow trees. The cotiymasafety of isolatedtonshoreoutcrops and islands
within pools, ponds and mangrove lagopasdlagoons,contribute to their being amongst favoured
nesting sites. Whistling-ducks breed all year rou@idtches generally contain 5-13 eggs.

In the 1980s, numbers fell as low as 180-220 imidials on Grand Cayman and Little Cayman. Numbers
subsequently recovered to 1000-1200, 1996-97, euthent estimates of approximately 2000 birds
between the three Islands (Bradfgrs comn).

Associated Habitats and Speciesfor West I ndian Whistling-duck

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
3. Lagoons Red-footed boobgula sula
Cayman parrofAmazona leucocephala
12. Salt-tolerant succulents Cayman Pygmy Blue butterfBrephidium exilis thompsoni

13. Pools, ponds and mangrove lagoong
17. Farm and grassland
18. Urban and man-modified areas
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Current Factor s Affecting West I ndian Whistling-duck

» Hunting pressurehistoric hunting pressure contributed in larget pathe decline of this species
in the Cayman Islands. Lows of 180-220 individuaése recorded on Grand Cayman and Little
Cayman in the 1980s.

» Poaching:though protected under the Animals Law, a levddaxdkground hunting has remained
persistent.

» Habitat loss:loss of habitat, includingnangroveoosting habitat andalt-tolerant succulents
feeding habitat, has contributed to the declinthefnatural population.

» Supplementary feedingupplementary feeding initiated by Willie Eban&sd the late Jim
Ebanks, North Side, Grand Cayman, 1992, and lafgvarted by CIG, has contributed in large
part to an increase in numbers locally. Currenglyesal feeding stations are active on both Grand
Cayman and Cayman Brac. While supplemental feduaisgprobably been a significant factor in
the recovery of the wild population, feeding sit@ve a tendency to attract large numbers of birds,
potentially encouraging dependency, and attraginegators.

* Introduced predatorspredators such as rats, cats, and especially pdidkgal dogs, inflict a
significant toll on these ground / near-ground imgsbirds.

» Flagship statusthe Whistling-duck is being established as a figg$or wetland preservation,
through the work of groups such as the West Indédaistling-duck Working Group of the Society
for the Conservation and Study of Caribbean Bi8{3SCB.

» Aesthetic appeakhese attractive birds invite the care and suppiomembers of the public, many
of whom enjoy feeding the birds.

* Adaptation:in the face of loss of their natural habitat, West Indian Whistling-duck has proven
adaptable, adjusting to suitable niches maintaivién the built environment, and successfully
establishing irurban and man-modified areas

Opportunitiesand Current Local Action for West I ndian Whistling-duck

Since 1997, the West Indian Whistling-duck Work{mpup, SCSCB, has conducted a region-wide public
education and awareness programme that providekteachers and educators with training and
educational materials; working to raise awarenaessappreciation for the value of local wetlands and
wetland biodiversitywww.whistlingduck.org

The Nature Tourism Project under development innGayBrac and Little Cayman, 2001, incorporated
trails and observation platforms, established @itpaf natural interest, especially in associatiotin
pools, ponds and mangrove lagoons.

Training of nature guides in bird identification Gayman Brac and Little Cayman as part of the Natur
Tourism Initiative on the Sister Islands, has beempleted, however a structured monitoring and nteyp
programme for the islands’ birdlife is not in place

A Checklist of Birds of the Cayman Islandas published (Bradley 2006).

The Cayman Islands Bird Club conducts an annual B8ount in Grand Cayman, in March of each year,
which incorporates an count of Whistling-duck.
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SPECIESACTION PLAN for West I ndian Whistling-duck

OBJECTIVES TARGET
1. Commence detailed studies@&ndrocygna arbore#o determine status and 2009
dynamics of local populations.
2. Implement planning and conservation action towandstainingDendrocygna 2012
arborea and encouraging population stability, and recgver

West Indian Whistling-duck

PROPOSED ACTION

Policy & Legislation

PARTNERS

TARGET

MEETS
OBJECTIVE

PL1. Pass and implement the National Conservation | CIG DoE 2006 1,2
Law.
PL2. Implement the Endangered Species (Trade & DoE CIG 2006 2
Transport) Law.
PL 3. ProtectDendrocygna arboreander Schedule | of | DoE CIG 2006 1,2
the National Conservation Law, through establishnoén
conservation regulations.
PL 4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.
PL5. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2
Cayman, incorporating a long-term vision for the CPA DoE
environmental, social, and economic developmettief
Islands.
PL6. Promote establishment ofDevelopment Plafor DoP CIG MP | ongoing 2
the Sister Islands, incorporating a long-term vidior DCB DoE
the environmental, social, and economic developra&n
the Islands.
PL7. Enable DoE Conservation Officers to implement| DoE CIG 2008 2
legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.
Safeguards & M anagement
SM 1. Use theEnvironmental Protection Funid protect | CC DoE MP | 2006 2
key areas of habitat f@endrocygna arborea. NT
SM 2. Transfer Little Cayman Crown Wetlands to CcC DoE CIG | 2012 2
protected area status. MP NT
SM 3. Subject to SM2, designate Little Cayman Crowr] DoE CCCIG | 2012 2
Wetlands a Ramsar site. MP NT
SM4. Control predation by rats, cats, and deter paénfi DEH NT HS 2009 2
for predation byguana iguana DoE
DoA
SM 5. Restore damaged nesting habitat where possible. NDOE] 2010 2
MP
SM 6. Establish a full-time DoE field conservation o#id DoE 2012 1,2
on Cayman Brac and Little Cayman to implement
conservation actions.
SM7. Incorporate isolated islands into development | DoE DoP 2012 1,2
guidelines for restoration of degradedbols, ponds and CPA
mangrove lagoongo facilitate roosting and nesting DCB MP
habitat forDendrocygna arborea.
SM 8. Implement associated HAPs. DoE 2015 1,2
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Advisory

A1l. Develop and recommend guidelines for native
vegetation maintenance / landscaping, particufarly
developments in wetland areas.

DoE DoP

SIDA

2009

A2. Promote use of native plants in landscaping, thinoyi DoP

maintenance of existing vegetation and use of
Recommended Planting Paleitenew developments.

DoE

2009

A3. Targeted awareness of the need for the National

DoE

Conservation Law and the Endangered Species ('l&aclie

Transport) Law.

CIGNT

2006

12
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West Indian Whistling-duck

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Develop and implement methods of non-native
predator control in colony areas.

DoE
DoA

NT
HS

2007

RM 2. Complete detailed mapping of nest sites to
determine precise population distribution and nursibe
and key areas of habitat.

DoE

NT

ongoing

RM 3. Undertake monitoring of artificial feeding sites t
determine diet and nature of interactions, and need
develop guidelines.

DoE

2010

RM 4. Collaborate with scientists from other Caribbea
islands, to encourage work on projects complimerttar
the conservation ddendrocygna arborea.

h DoE

SCSCB
IntC

2010

RM5. Investigate potential for artificial nest box
programme to promote population sustainability.

DoE

NT

2009

Communication & Publicity

CP1. Raise public awarenessBéndrocygna arborea
and other birds through local media (&€gow Your
Islandg, special events (e.8irds stamp issue), public
talks and schools presentations (&g.You Know Mef?
and natural history websites.

NT

DoE BC
DE

2006
ongoing

CP1. REPORT: DoE and NMBCA jointly fund developmehBird ID cards for NT “Do You Know Me?” progranemand Virtual

Bird Guide for the Cayman Islands through CaymadBiersity.com, 2007.

CP2. Install interpretative signs on nature trails.

NT

o

[ 2006

| 2

CP2. REPORT: Informational signage featuring Winigtducks installed by NT, adjacent highways inr@r&ayman, 2008, toward

discouraging roadside feeding, and encouraginfidraf slow down.

CP3. UseDendrocygna arboreas a flagship for the DoE NT | CIG 2010 2
protection of key areas ofiangroveandsalt-tolerant

succulents.

CP4. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 2
preservation efforts, in the international promotad the NT MP

Cayman Islands. QEIIBP

REFERENCES and FURTHER READING FOR West I ndian Whistling-duck

Specific:

Bradley, P.E. (1996) The status of the birds ofr@ay Brac as a national resource and their potentiaature tourism. Report for

Cayman Islands Department of Environment.

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2006). Cayman Islands section, page¥t653: Sanders, S.M. ed

(2006)Important Bird Areas in the United Kingdom Oversgasritories.Sandy, UK: RSPB. ISBN: 1-901930-76-9

Bradley, P.E., Cottam, M., Ebanks-Petrie, G. anldr8on, J. (2008). Cayman Islands section, pagesl189In: BirdLife
International (2008)mportant Bird Areas in the Caribbean : key sitesdonservation.Cambridge, UK: BirdLife International.

(BirdLife Conservation Series No.15). ISBN: 978-06888-65-8.

Wondrous West Indian Wetlands: Teachers' Resowo& Bhis 276-page workbook, published in July 200&swrritten by the

WIWD Working Group for teachers and educators @\tflest Indies.

General:

Bradley, P.E. (1994) The avifauna of the Caymaanid$: an overview. In M.A. Brunt and J. Davies, gtise Cayman Islands:
natural history and biogeograptiyhe Netherlands: Kluwer Academic Publishers: 377-40

Bradley, P.E. (1995) Birds of the Cayman Islandih(photographs by Y.-J. Rey-Millet) edn). ltaly: Caerulea Press.

358



Bradley, P.E. (1997). Report on the birds of Cayiear. Report for the Department of Environment@@vernment, Cayman
Islands.

Bradley, P.E. (1999). Report on the birds and thebitats on Little Cayman. Report for the Departhe Environment, Cl
Government, Cayman Islands.

Bradley, P.E. (2000) The birds of the Cayman IstamDU checklist series 19. Tring, UK: British Gthralogical library.
Bradley, P.E., Population counts of wetland birds3vand Cayman and Little Cayman, 1982-1986 (urigléd report).

Johnston, D.W (1975). Ecological analysis of Caynséands avifauna. Bulletin of the Florida Stateddum of Science 19(5): 235-
300.

Johnston, DW., Blake, C.H. and Buden, D.W. (17Miféna of the Cayman Islands. Quarterly JournahefFlorida Academy of
Science 34(2): 141-56.

Lowe, P.R. (1911). On the birds of the Cayman tdaiwWest Indies. Ibis Series 9(5): 137-61.
Moore, A.G. (1985) Winter status of birds on Gr&ayman Island. Bulletin of the British OrnithologiSociety 104(1): 8-17.

Raffaele, H., Wiley, J., Garrido, O., Keith, A. aRdffaele, J(2003). Birds of the West Indies. Princeton UniitgrBress. 216 pages.
ISBN 0-691-11319-X.
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TERRESTRIAL SPECIES
Cayman parrot / Cuban parrot / Rose-throated parrot Amazona leucocephala
INSERT IMAGE

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Avesd€l: Psittaciformes, Family: Psittacidae
Genus: Amazona, Species: leucocephala

The Cayman parrddmazona leucocephals a restricted range neotropical species occuirirge

Cayman Islands, Cuba and the Bahamas. There areridlemic raceg. |. caymanensien Grand

Cayman andh. I. hesternan Cayman Brac; two races on Cuba, and one in éfiaBas, confined to Great
Inagua and Abaco. Preliminary genetic analysisciaudisA. | hesternaas highly divergent from the other
four races, and studies are in progress to deteritsirstatus as a separate species.

On Grand CaymarA. |. caymanensisuffered a major loss of breeding habitat followileyastation of
mature Black mangrove in the Central Mangrove Weklduring hurricane Ilvan (2004). Breeding is
currently restricted to central and eastern drggarOn Cayman Brak. | hesternareeds on the bluff in
maturedry forest On Little Cayman, the radk |. hesterndecame extirpated in the 1940s. Current status
on Little Cayman is problematic. Four birds reciden from Cayman Brac in 2000. In 2006, three birds
were regularly observed on the south coast (agmaira young bird). One of the adults, however, was
possiblyA. |. caymanensidt is currently undetermined whether this offggris a hybrid. Only one bird
remained in 2007/8.

Status

Distribution: Subspeciesndemicto Grand Cayman, and Cayman Brac.

Conservation: The Cayman parrot is listed asar-threatene@UCN Red List; Appendix 1

CITES) due to its restricted range. The last pdmnizestimates foA. |. leucocephalgave max.

2000 birds in 1995, and 400 birds farl. hesternaPresently DoE is undertaking a new survey of
parrot populations on Grand Cayman and Cayman Buidic the support of USFWS. The race
hesternas considered at risk of extinction (Wiley al. 2004).

Legal: The Cayman parrddmazona leucocephaia protected under the Animals Law (1976). Pending
legislation, it would be protected under the NatioBionservation Law (Schedule 1). The Department of
Environment is the lead body for legal protection.

Natural history

The Cayman parrot is the National Bird of the Cagrtsdands. It is a cavity nester, breeding only
in mature habitatdry forestandmangroveforest. There is one instance of a wild pair biregdh

an artificial nestbox at the Botanic Park. The ggetorages throughout Grand Cayman and
Cayman Brac. On Grand Cayman parrots breed inieavit dead and live Black mangrove
Avicennia germinanand in dry forest, in Mangblangifera indica Strangler figricus aurea

Royal palmRoystonea regiand Red birctBursera simaruba

On Cayman Brac, Ced@ederola odoratas the preferred cavity tree, but recruitment efi@r is
currently very low due to infestation by the Mahogahoot-boreHypsipyla grandellaThe Brac
Parrots are seen throughout the island, feedindgyirshrublandn the interior, along the littoral
Seagrap€occoloba uviferand CocoplunChrysobalanus icacof coastal shrublandand in
gardens and plantations. The parrot is frugivorbusalso forages on young leaves and flowers.
Crop predation by parrots results in their perdeauty some farmers.

Clutch size ranges from 2-5 eggs (mean 3.2). Indués about 28 days. Young fledge by 55-60
days, and remain with their parents, at least tiitilnext breeding season. Natural predators
include Racer snakedsophis cantherigery8arn OwlITyto albaand Peregrine Falcdralco
peregrinus
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Associated Habitats and Speciesfor the Cayman parrot

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS

Vitelline warblerDendroica vitellina
Banana orchidyrmecophila thompsoni
14. Dry shrubland Silver Thatch palnCoccothrinax proctorii
15. Dry forest CedarCedrela odorata
17. Farm and grassland
18. Urban and man-modified areas
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Current Factor s Affecting the Cayman parrot

Habitat loss: dry foreshas been a primary target for development on G&aanan since 1980.
Wetlands in western Grand Cayman have been cleared 1984, and no viable breeding habitat
remains. Breeding habitat in the Central Mangrowtlswd, (Black mangrovA&vicennia
germinan3 was significantly impacted during hurricane Iva@02. Though it has since re-
established somewhat, full recovery of this hahitiditlikely take another 20 years. Since 2000,
rapid development of the bluff has impactig foresthabitat on Cayman Brac.

Remnant habitat fragmentatiothrough land clearance, urban development, aguicil
clearance, rapid expansion of roads networks ol istinds.

Introduced predatorstats, cats. Green iguanigsiana iguananay take eggs.

Human impactdespite legal protection, persistent illegal hupts a crop pest (high impact from
a limited number of individuals) and illegal trapgi(for the pet trade) continues, both on Grand

Cayman, and to a lesser extent, on Cayman BracofRarof chicks often involves the permanent
destruction of the nest cavity. Deliberate anddental poisoning are largely unknown quantities.

Limited fecundityit is likely that only a fraction of the adult palation is actively breeding, due
in part to limited nest site availability. Nesteslimitation is likely especially acute on Cayman
Brac.

Road traffic:collision with cars is a significant cause of nadity for this direct, low-flying
species.

Legislation:originally listed as a game bird under Sectiorobthe Animals Law (1976), the
parrot, along with several other bird species, veasoved from the game bird list and given full
protection under Section 2 of The Animals (PromttiRegulations (1989). Grand-fathering in of
pre-existing captive pet parrots prior to introdoetof the Law contributed to the Law becoming
largely unenforceable in its current form, factiitg continuation of the illegal capture, pet trade
and shooting of parrots, most especially by fraitriers for whom the parrot represents a crop
pest.

Contention:of all species (with the possible exception of Yieg willow) conservation issues
associated with the Cayman parrot are perhaps tisé contentious. Being both a crop-pest and a
National Symbol for conservation, legally protectemtl exploited with impunity, conservation
efforts geared towards the preservation of Caynaarots will be subject to highly polarized

public opinion.

Shifting baselinesa feral population of invasive Monk parakektgiopsitta monachuis

becoming increasingly well-established in Grandr@an. This crop-pest is a competitor for food
with the Cayman parrot, and despite its lookingasbly different, apparently a confusion
species. “Tour-guides” point out Monk parakeetsisitors, identifying them as Cayman parrots.
The Yellow-naped AmazoAmazona auropalliatés also establishing on Grand Cayman, with
approximately 20 pairs breeding in the wild, mostlyhe Savannah district.

Opportunitiesand Current Local Action for the Cayman parrot

In a National Symbols campaign spearheaded by #tehal Trust for the Cayman Islands (1995), the
Cayman parrot was voted the National Bird of thgr@an Islands. (The Silver Thatch palm was chosen as
the National Tree and the Wild Banana orchid ad\tatonal Flower). An interpretative folder was
produced for schools, containing information antivities centred on the National Symbols. The Trust
plans to update the National Symbols campaign 0620
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Proposed Important Bird Areas (IBAs) for the Caynslands(Bradleyet al 2006) identifies areas of
habitat sufficient to sustain the Cayman parrdesSinclude the Mastic Reserve, Botanic Park atid&ga
eastern forests in Grand Cayman, and the BractfReserve and the Splits in Cayman Brac.

In 2004, the National Trust purchased additionatllen the Mastic Reserve, Grand Cayman. In 20G5, th
National Trust, with funding from DoE CIG and USFW#BCA, purchased additional land in the Brac
Parrot Reserve, consolidating this protected akksa. in conjunction with this grant, a series afcbi
lectures Do You Know MeRand bird ID cards are delivered to local schools.

A Checklist of Birds of the Cayman Islarulsblished (Bradley 2006).

Training of nature guides in bird identification Gayman Brac and Little Cayman as part of the Natur
Tourism Initiative on the Sister Islands, has beempleted, however a structured monitoring and nteyp
programme for the islands’ birdlife is not in place

Surveys by the Bird Club, include monitoring of feerot on Grand Cayman since hurricane Ivan. A

comprehensive study is underway by DoE / USFW$; thié objective of developing an annual survey
methodology incorporating Distance Sampling prokoco

363



SPECIESACTION PLAN for the Cayman parrot

OBJECTIVES TARGET
1. Purchase and protect essential feeding and bigeédisitat in Grand Cayman and 2015
Cayman Brac, toward sustaining parrot populationgerpetuity.
2. Increase cavity availability for nesting. 2010
3. Conduct annual population estimates and map loigtoin of nest sites . 2008
4. Maintain and improve the profile of the Caymanrptas a flagship for local ongoing
biodiversity conservation.
5. Encourage adherence to local laws prohibitingetrad transport, illegal shooting 2006
and trapping of parrots, and active enforcemetthe$e laws when contravened.
6. Maintain wildlife corridors through protection wfoodland in suburban areas, and 2010
planting mini-woodlands of local species to sersdagaging habitat.
7. Reduce impacts from introduced predators. 2010

Cayman parrot PARTNERS  TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1-7
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 5,7
Transport) Law.

PL 3. ProtectAmazona leucocephalander Schedule | of DoE CIG 2006 1-7

the National Conservation Law , through establishime
of conservation regulations.

PL 4. Secure Cayman Islands Important Birds Areas | DoE CIG NT | 2010 1
(IBAs) - once accepted by Birdlife.
PL5. Implement mandatory registration of all captive | DoE DoA 2009 5

breeding sources for parrots, combined with rindging
microchipping and recording of all captive bredosisi

PL6. Implement a six-month amnesty on captive parr¢tBoE DoA 2009 5
to enable ringing/microchipping and recording df al

individuals.

PL7. Conservation Officers to commence active DoE DoA 2010 5
prosecution for infractions of protective laws,liming CIG

illegal killing, collection and keeping of unregised /
unringed / un-microchipped birds.

PL 8. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,6
facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL9. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1.6
Cayman, incorporating a long-term vision for the CPA DoE

environmental, social, and economic developmethef

Islands.

PL 10. Promote establishment ofCevelopment Plafor | DoP CIG MP | ongoing 1,6
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developragnt

the Islands.

PL11. Enable DoE Conservation Officers to implemerjt DoE CIG 2008 7

legal eradication of invasive species, as necegeary
ensure the survival of endangered native species.
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Safeguards & M anagement

SM 1. Prioritise land acquisition options to establish | DoE CC | MP NT 2009 1,6
sufficient breeding and foraging reserves on Grand
Cayman and Cayman Brac to sustain the species, with
special attention to the Mastic Reserve, Grand Gaym
and Hemmington Forest and the Brac Parrot reserve,
Cayman Brac.
SM 2. Use theEnvironmental Protection Funid protect | CC DoE MP | 2009 1
key IBA areas: consolidation of the Mastic Reserve, NT
protection of eastern shrubland, and Central Margro
Wetland, Grand Cayman, and dry forest in Caymarm Bra
(including Salt Water Pond Walk, Hemmington Fores
and expansion of the Brac Parrot reserve).
SM 3. Establish strategic woodland patchesiiban and | DoE MP NT 2006 6
man-modified areasncluding LPP}o act as refugia, to CIG DoP
maintain wildlife corridors. CPA
DCB
SM 4. Restore damaged habitat where possible. DoENT MP | 2010 1,2,6
SM5. Develop and implement sustainable managemenbDoE DoT NT | 2015 15
strategies for parrot conservation, which reasgnabl CIG MP
mitigate local farmers for damage to their fruibs. DoA AS
SM 6. Reduce predation by introduced species. DEH | HS 2010 7
DoE
DoA
SM7. Eradicate Monk parakeetsyiopsitta monachus | DoE MP 2009 7
from the Cayman Islands, towards removing this crop
pest and confusion species.
SM 8. Conservation propagation of Ced2edrela DoE NT MP 2010 2,6
odoratain Growing Stations on Cayman Brac, for QEIIBP
restoration of depauperate natural habitat and IntC
improvement of suburban areas.
SM 9. Develop and expand artificial nest box DoE NT MP 2010 2,6
programme to increase capacity of degraded habitatg IntC
SM 10. Establish a full-time DoE field conservation DoE 2012 1-7
officer on Cayman Brac and Little Cayman to implaing
conservation actions.
SM11. Implement ringing and recording programme f¢rDoE DoA 2009 5
all captive parrots.
SM 12. Commence active enforcement of non- DoE CIG 2009 5
compliance with laws protecting parrots.
SM 13. Implement associated HAPs. DoE 2015 1-7
Advisory
Al. Secure amendment of gazetted road corridors in | DoE NT ongoing 1,6
order that they no pass through (i) critical easgrior NRA DoP
habitat, Grand Cayman (ii) the Nature Trail, Little CPA
Cayman and (iii) the parrot Reserve, Cayman Brac. DCB
A2. Establish management strategy to develop naturg NT DoE 2006 4
tourism in reserves with sustainable financial plag. SIDA DoA ongoing
CITA
SITA
A3. Develop and recommend guidelines for native DoE DoP | SIDA 2009 6
vegetation maintenance / landscaping, particufarly
developments in littoral areas.
A4. Promote use of native food plants in landscaping] DoP DoE 2009 6

through maintenance of existing vegetation andofise
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Recommended Planting Paleittenew developments.

Ab. Targeted awareness of the need for the National
Conservation Law and the Endangered Species (Ba
Transport) Law.

DoE

Te

CIGNT

2006

1-7
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Cayman parrot

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Investigate feasibility of artificial nest box NT DoE 2009 2,6
installation in protected areas.
RM 2. Determine genetic status of rduesterna. DoOE NT 2015 4
RM 3. Develop and implement predator control in DoE HS NT 2007 7
managed parrot habitats. DoA
RM 4. Assess the ecological impactigfiana iguanaon | DoE NT 2007 7
A. |. caymanensis.
RM 5. Undertake population dynamics study - improv¢ DoE NT BC ongoing 3
annual population estimates and map distributiomest
sites.
RM 6. Investigate feasibility of implementirigarrot Jam| DoE MP | DoT NT | 2012 4.5
Project— a financial / PR incentive scheme to offset cfopoA AS | CIG
damages suffered by local fruit farmers.
RM 7. Construct quarters for visiting scientists in DoE 2012 3
Cayman Brac, and support research initiatives
complimentary to the objectives of the NBAP.

Communication & Publicity
CP1. Targeted awareness of this flagship species and iNT DoT | CIG DE | 2007 4,5
international importance to key sectors: tourism, DoE SITA
business, Government, local community. CITA
CP2. Update National Symbols campaign. NT 2006 45
CP3. Raise public awareness of Parrots and other birfNT DoE BC | 2006 4,5
through local media (e.¢know Your Islands special DE ongoing

events (e.gBirds stamp issue), public talks and school
presentations (e.20 You Know Meand natural
history websites.

CP3. REPORT: DoE and NMBCA jointly fund developmehBird ID cards for NT “Do You Know Me?” programanand Virtual
Bird Guide for the Cayman Islands through CaymadBiersity.com, 2007.

CP4. Development of National Trust’s interpretative | NT 2007 45
centre for conservation education.
CP5. Install interpretative signage on National Trust | NT DoE 2006 4,5
owned nature trails.
CP6. Promote island wide awareness of the illegality] DoE CIG 2008 5
and undesirability of moving parrots between isiand
outside of managed transfers.
CP7. Raise awareness of the value of native landscapipE DoP | MP CN 2010 6
for wildlife. NT GC OS

QEIIBP | SBLCN
CP8. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 4
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP

REFERENCES and FURTHER READING for the Cayman parrot
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TERRESTRIAL SPECIES
Vitellinewarbler Dendroicavitellina (Cory.)
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Avesd€: Passeriformes, Family: Parulidae
Genus: Dendroica, Species: vitellina

The Vitelline warbleDendroica vitellinais a restricted range neotropical species confing¢de
Cayman Islands and Swan Islands. There are thaeea racesD. v. vitellinaon Grand
CaymanpD. v. crawfordion Cayman Brac and Little Cayman &bdv. nelsonion the Swan
Islands. It is similar to and closely relatedhe tmigrant Prairie warbleB. discolour, and often
considered part of a superspecies. Preliminarytgeaealysis by Irby Lovatt at Cornell
University indicates that the Vitelline warbleradull species.

Status

Distribution: Subspeciesndemico each of Grand Cayman and Cayman Brac.

Conservation: The Vitelline warbler is listed asar-threateneflUCN), with a decreasing
population trend.

Legal: The Vitelline warbleiDendroica vitellinais protected under the Animals Law (1976).
Pending legislation, it would be protected underfational Conservation Law (Schedule ). The
Department of Environment is the lead body for lggatection.

Natural history

The Vitelline warbleDendroica vitellinabreeds primarily irforest and woodlandnddry
shrubland(infrequently in xerophytic shrubland), and alsdaisturbed edge habitat bordering
shrubland and dry forest. It will forage, but setdbreeds, in edge wetland and littoral habitats on
Grand Cayman. On Cayman Brac and Little Caymadshorage in edge wetland habitats but
seldom breed there, whilst they forage and occa#liohreed in littoral habitats. Species of the
genusDendroica sphave been recovered from 12,000 year-old fossibsi¢p (owl pellets) from
caves on Cayman Brac, but have not yet been ightid the species level.

The Vitelline warbler is insectivorous, and occasilty frugivorous. No full life history study has
been made of this species, but observations iredtbat it exhibits similarities to that of the
Prairie warbler (Nolan 1978). Vitelline warblersnstruct a small woven cup nest in the outer
branches of trees, in the fork of a low shrub,iddln in bromeliads. Nest elevation varies from
1-7m. Clutches of two eggs are normal, incubated fodays. The young are fed by both parents;
fledging by 14 days. Predators include rats, sngke®oth-billed anCrotophaga aniGreater
Antillean grackleQuiscalus nigerand Barn owlTyto alba

Associated Habitats and Speciesfor Vitelline warbler

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIES PLANS
14. Dry shrubland Century plantAgave caymanensis
15. Dry forest Silver Thatch palnCoccothrinax proctorii
18. Urban and man-modified areas Cayman parrofAmazona leucocephala
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Current Factor s Affecting Vitelline warbler

» Restricted range: D. v. vitellinan Grand Cayman is restricted to the eastern artdn the early
1980s, it was fairly common throughout preferrelite on Grand Cayman but, from the mid-
1980s to mid-1990s, a steady population decliretedlto loss of habitat began in western Grand
Cayman, spreading to developed areas furtherteaBgdden Town and beyond. The decline
speeded up in the late-1990s and, following hungclyan, resulted in only a few relictual
individuals remaining in the western half of Gra@ayman, 2006D. v. crawfordiis common on
Cayman Brac and fairly common on Little Cayman.

» Traditional habitat lossdry forest dry shrubland and secondary habitats have been targets for
development since the 1980s, especially in theemestalf of Grand Cayman.

 Remnant habitat fragmentatiomterior habitat has been degraded through lagaricig forurban
and suburbamdevelopment, agricultural and expansion ofribexds network.

* Introduced predatorstats, cats, and potentially Green iguémnaana iguanaThe parasitic Shiny
cowbird Molothrus bonariensisyhile not currently a problem, should not be alldvte establish
in the Cayman Islands.

Opportunitiesand Current Local Action for Viteline warbler

Surveys by Bradley (2000) and the Bird Club, ineludonitoring of all endemic land birds on Grand
Cayman. Frequency has increased since hurricane lva

Proposed Important Bird Areas (IBAs) for the Caynslands(Bradleyet al 2006) identifies areas of
habitat sufficient to sustain the Vitelline warbiemperpetuity. In Grand Cayman, key areas aréviastic
Reserve, Botanic Park, Salina Reserve, and edstests. In Cayman Brac, key areas are the BraotPar
Reserve and the Splits. In Little Cayman, the kewnas the Central Forest.

In 2004, the National Trust purchased additionatllen the Mastic Reserve, Grand Cayman. In 20G5, th
National Trust, with funding from DoE CIG and USFW#BCA, purchased additional land in the Brac
Parrot Reserve, consolidating this protected akks. in conjunction with this grant, a series aftbi
lectures Do You Know MeRand bird ID cards are delivered to local schools.

A Checklist of Birds of the Cayman Islan@sadley 2006) was published this year.
Training of nature guides in bird identification Gayman Brac and Little Cayman as part of the Matur
Tourism Initiative on the Sister Islands, has beempleted, however a structured monitoring and nteyp

programme for the islands’ birdlife is not in place

SPECIESACTION PLAN for Vitelline warbler

OBJECTIVES TARGET

1. Purchase and protect key areas of habitat toisu3&ndroica vitellinain 2015
perpetuity.
2. Map the distribution oDendroica vitellinaand continue to monitor numbers. 2006

3. Ensure sustained support f@endroica vitellinaand local bird conservation through ~ ongoing
targeted education.

4, Maintain and enhance relictual populations. 2009
5. Reduce predation by non-native species. 2008
Vitelline warbler LEAD PARTNERS  TARGET MEETS
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PROPOSED ACTION OBJECTIVE

Policy & Legislation

PL1. Pass and implement the National Conservation | CIG DoE 2006 1-5
Law.

PL2. Implement the Endangered Species (Trade & DoE CIG 2006 5
Transport) Law.

PL 3. ProtectDendroica vitellinaunder Schedule | of thg DoE CIG 2006 1-5

National Conservation Law , through establishmént o
conservation regulations.

PL 4. Secure Cayman Islands Important Birds Areas | DoE CIG NT | 2007 1
(IBAs) - once accepted by Birdlife. IntC
PL5. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 1,4

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL6. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 1,4
Cayman, incorporating a long-term vision for the CPA DoE

environmental, social, and economic developmethef

Islands.

PL7. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 1,4
the Sister Islands, incorporating a long-term vidiar DCB DoE

the environmental, social, and economic developroeng

the Islands.

PL 8. Enable DoE Conservation Officers to implement] DoE CIG 2008 5

legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.
Safeguards & M anagement
SM 1. Prioritise potential dry forest and shrubland DoE NT | MP 2006 1
acquisition options, and undertake negotiationsatoa ongoing
establishing protected areas on the three islands
sufficient to sustain the species in perpetuity.
SM 2. Use theEnvironmental Protection Funid protect | CC DoE MP | 2006 1
/ establish management agreements with landowtierq o NT
key IBA areas, including consolidation of the Masti
Reserve, protection of eastern shrubland and Gentra
Mangrove Wetland, Grand Cayman, and dry forest in
Cayman Brac (including Salt Water Pond Walk), drel
Central Forest, Little Cayman.

SM 3. Continue to request local / international fundd apnDoE NT | IntC ongoing 1
matched contributions to establish key reserves.
SM4. Purchase strategically important patches of NT DoE | DoE MP | 2010 1,4

woodland that act as refugia, including urban aneas
West Bay and Ventnor’s, East End.

SM 5. Establish strategic woodland patchesiiban and | DoE MP NT | 2006 14

man-modified areasncluding LPP}o act as refugia and CIG DoP

maintain wildlife corridors.

SM 6. Control predation by rats, catguana iguanaand | DEH NT HS 2007 5

potential colonisation of the Shiny cowbikblothrus DoE

bonariensis DoA

SM 7. Restore damaged habitat where possible. DoE NT 2010 1,4
MP

SM 8. Establish a full-time DoE field conservation o DoE 2012 1-5

on Cayman Brac and Little Cayman to implement
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conservation actions.

SM9. Implement associated HAPs. DoE 2015 1-5
Advisory
Al. Secure amendment of gazetted road corridors in | DoE NT ongoing 1
order that they no pass through (i) critical easgrior NRA DoP
habitat, Grand Cayman (ii) the Nature Trail, Little CPA
Cayman and (iii) the parrot Reserve, Cayman Brac. DCB
A2. Establish management strategy to develop naturg NT DoE 2006 3
tourism in reserves with sustainable financial plag. SIDA DoA ongoing
CITA
SITA
A3. Develop and recommend guidelines for native DoE DoP | SIDA 2009 4
vegetation maintenance / landscaping, particufarly
developments in littoral areas.
A4. Promote use of native plants in landscaping, thinoyi DoP DoE 2009 4
maintenance of existing vegetation and use of
Recommended Planting Paleittenew developments.
Ab. Targeted awareness of the need for the National | DoE CIG NT 2006 1-5

Conservation Law and the Endangered Species ('E’taclie

Transport) Law.
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Vitelline warbler

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Develop and implement methods of non-native| DoE NT 20010 5
predator control for managed warbler habitats. DoA HS
RM 2. Assess the ecological impactigfiana iguanaon | DoE NT 2010 5
the Vitelline warbler.
RM 3. Continue monitoring and map distribution of thg DoE NT ongoing | 2
Vitelline warbler in the Cayman Islands. BC MP
RM4. Assess population status of Vitelline warblers ip DoE NT ongoing | 2
the Swan Islands, towards contextualising consienvat | BC MP
status of local populations.
RM 5. Monitor habitat for early stages of the colonisat| DoE NT ongoing | 5
by Molothrus bonariensis. BC MP
RM 6. Construct quarters for visiting scientists in DoE 2012 2,3
Cayman Brac, and support research initiatives
complimentary to the objectives of the NBAP.

Communication & Publicity
CP1. Raise public awareness of Vitelline warblers ang NT DoE BC | 2006 3
other birds through local media (elknow Your DE ongoing

Islandg, special events (e.Birds stamp issue), public
talks and schools presentations (&g.You Know Mey?
and natural history websites.

CP1. REPORT: DoE and NMBCA jointly fund developmehBird ID cards for NT “Do You Know Me?” programamand Virtual
Bird Guide for the Cayman Islands through CaymadBiersity.com, 2007.

CP2. Development of National Trust’s interpretative | NT 2007 3
centre for conservation education.
CP3. Install interpretative signs on National Trust maty NT DoE 2006 3
trails.
CP4. Raise awareness of the value of native landscapipE DoP | MP CN 2010 3,4
for wildlife. NT GCOSs

QEIIBP | SBLCN
CP5. Utilise native flora and fauna, and associated CIG DoE DoT| 2010 3
preservation efforts, in the international promotad the NT MP
Cayman Islands. QEIIBP
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TERRESTRIAL SPECIES
Bats
INSERT IMAGES

Taxonomy and Range
Kingdom: Animalia, Phylum: Chordata, Class: Mamma®rder: Chiroptera

There are nine species of bats in the Cayman Isldohe are Vampire Bats. Bats constitute our only
extant native mammals. Bats are not rodents: theman terntrat bats” is a misnomer.

Status

Distribution: While many species are distributed widely throughbe Caribbean, Central and South
America, the Big Brown bdEptesicus fuscus minahe smallest known representativeboffuscusis a
subspeciesndemicto Grand Cayman (Morgan 1994). The subspeciegdfoanCayman Brac is the same
as the Cuban subspecies. Neither is recorded tia Cayman.

Conservation:

Big Brown batEptesicus fuscusinoris listed as Lower Risk/least concern (IUCN), hoarmthe status of
the Cayman Islands’ population is currently unknoWwnere has been recent evidence of roost desention
Grand Cayman. Three were observed in a garageingiéating that some may utilise artificial strus.

Buffy Flower batErophylla sezekorris listed as Lower Risk/least concern(IUCN), howetiee status of
the Cayman Islands’ population is currently unknoitiis currently unknown whethét. sezekornis a
genetically distinct population in the Cayman Islan

Antillean Nectar baBrachyphylla nana nangs listed as Lower Risk/near threatened (IUCN)e Btatus of
the Cayman Islands’ population is currently unkno®uarthermore, no roosting sites have ever been
located, making protection of critical habitat ditflt.

Jamaican Fruit bakrtibeus jamaicensis parvipés listed as Lower Risk/least concern (IUCN). The
population on Grand Cayman will likely recover @alling Hurricane Ivan, given maintenance of
undisturbed roosting areas and foraging sites theenext few years.

Brazilian Free-tailed batadarida brasiliensis muscaia listed as Lower Risk/near threatened (IUCN).
The status of the Cayman Islands’ population isenulty unknown, though calls have been documeniged v
Anabat and a D-20 Petterson bat detector (Free®@a®, Bimmons et al 1978). A colony of est. 8,000-
30,000 appears to have abandoned the large c&e iMan Bay. Sixteen were observed in the Salina
Cave, pre-hurricane Ivan.

Pallas’ Mastiff batMolossus molossus listed as Lower Risk/least concern (IUCN). Cathethere is no
critical concern for the status of the local pofiotaof M. molossus mingmwhich is known only from the
Cayman Islands and Cuba.

Red bat_asiurus borealigsubspecies unknown) is listed as Lower Risk/leastern (IUCN), however the
status of the Cayman Islands’ population is cutyaimiknown. Only three individuals have ever been
recorded on Grand Cayman; with singles in the Loviatey Forest, the Botanic Park and Northward.

Waterhouse’s Leaf-nosed bdacrotus waterhousii minas listed as Lower Risk/least concern (IUCN).
The population in Little Cayman currently appedabke, but should be monitored. In Grand Cayman,
roosts have been abandoned at Old Man Bay, Spatt€®/e, the Agriculture Pavilion Cave, and Piate’
Cave side tunnel.

White-shouldered Ba&hyllops falcatuss listed as Lower Risk/near threatened (IUCN)yvéweer, the
status of the Cayman Islands’ population is cutyamtknown. This bat has always appeared rare @amdr
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Cayman (Morgan 1994, Band 2007) and, if still pnéskkely is threatened due to Hurricane lvan and
anthropogenic destruction of its matairy foresthabitat (Band 2007). More intensive monitoring is
needed to assess the possibility of this specigapheen extirpated on Grand Cayman.

Legal: Batscurrently haveno legal protectioin the Cayman Islands. Pending legislatimgits
would be protected under the National Conservdtem (Schedule I). The Department of
Environment would be the lead body for legal pristec

Natural history

The following is an abbreviated overview of theunat history of bats in the Cayman Islands. For
more detail see the DoE repoiithe status of bats in the Cayman Islands 2006

Bats occupy a variety of ecological niches, malhegm important indicators of a healthy and funaiion
natural environment. Some, such as Pallas’ MdstifMolossus molossuare insectivorous, consuming
night-flying insects including mosquitoes. Otherms mectivorous and frugivorous, pollinating mangsps
of native plants and dispersing their seeds. Gmtydf Cayman’ nine species of bats eat cultivated,f
however, this propensity results in conflict sitaas arising with fruit-growers and farmers. While
damaging some fruit, bats equally contribute tdipation, and effective removal of insect fruit pesSeed
dispersal by bats helps maintain forest diversity contributes to natural reseeding and restaratio
degraded habitats.

Individual bats may live up to 30 years, but mastrbonly a single pup each year. This low proditgtiv
makes bats vulnerable to extinction and slow tovec numbers following losses.

Caves provide crucial habitat for several specidmats. Some species are especially sensitivertahu
disturbance of their roost sites, and may desectla@rwise suitable siten-massf disturbed. Spring and
early summer months are critical periods, wherhflegs youngsters are present, and may be deserted
parents are disturbed. Other species are moreaseo living alongside humans.

In the face of natural habitat loss some, suchela$® Mastiff bat, will colonize roof cavities. T§can

result in undesirable noise, droppings and oddtosthis reason, Bat Conservation Projedtas long

been operative in the Cayman Islands. Volunteekersrinspect roof spaces, construct and emplace bat
houses, and assist with advice on exclusion metitedwving bats safely and permanently from roof
spaces. To-date, with the cooperation of Caribhédities Co., Ltd (CUC) theBat Conservation Project
has erected over 3fat houses on utility poles around Grand Caymamyiging an alternative roost for
bats, while maintaining their eco-system servicghiwurban and man-modified areas

Associated Habitats and Speciesfor Bats

ASSOCIATED HABITAT PLANS ASSOCIATED SPECIESPLANS

Cayman parrofmazona leucocephala.
E. fuscus, M. molossus, horealis.

13. Pools, ponds and mangrove lagoon Most species of insectivorous bats benefit fromitisects
associated witpools, ponds and mangrove lagoons.
14. Dry shrubland E. sezekorni, Lborealis, M. waterhousii.

15. Dry forest E. fuscus, E. sezekorni, B. nana, A. jamaicensis, T
brasiliensis, M. molossus, horealis, M. waterhousii, P.
falcatus.

16. Caves E. sezekorni, B. nana, A. jamaicensis, T. brasigrM.
waterhousii,E. fuscus on GC and M. molossus on Brac.
17. Farm and grassland E. fuscus, E. sezekorni, B. nana, A. jamaicensis, T
brasiliensis, M. molossus, horealis, M. waterhousii, P.
falcatus.

376



18. Urban and man-modified areas T. brasiliensis, M. molossus, P. falcatus, A. jaceasis.
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Current Factor s Affecting Bats

» Disturbance of natural roostsnany species of bats are highly sensitive to hudistarbance of
roost sites, elevating the risk of accidental disamce by visiting members of the public and
inappropriate scientific research methods. Deliteedésturbance of roosts arises from cultural fear
of bats, blanket persecution of (all) species ap pests, and deliberation acts of vandalism.

» Disturbance of man-made roostsygiene and disturbance issues associated wishogatipying
roof cavities makes most people unwilling to shther houses with bats. Inappropriate exclusion
of bats can result in animals being trapped andgliyi roof cavities. Humane exclusions guard
against trapping, and are only performed outsidd®breeding season. Where feasible, impact of
humane exclusion may be mitigated by on-site plaeraf an artificial bat box.

» Loss of natural rooststlearance of vegetation and in-filling of cavesand slated for
development and dumping of garbage in caves candrito a loss of natural roost sites.

» Loss/fragmentation of natural habitd&ind clearance and development impact natureingpst
and feeding habitats for bats.

» Landscapingnon-native landscaping reduces natural food avidithafor many species of bats.

» Incidental factorsdisruption of traditional flight lines, motor tfaf, mosquito control, power
lines, and wind turbines can result in the incidédeath of batsA study by Edward B. Arnett
(BCI), financed largely by the American Wind Eneygsociation, conducted at Florida Power &
Light Co’s Mountaineer Wind Energy Centre, indichtkat its 44 turbines may have caused
between 1,300 and 2,000 bat deaths in a six-wegéd)005.

» Cultural: along with snakes and frogs, bats are shunneftigbténing” creatures by many
cultures and by phobic individuals.

» Predation by non-native specigats have the potential to significantly impadocdes.

» Conservation effortsdespite their lack of protected status, bats énGayman Islands have
benefited from an effective long-term voluntary Bainservation Programme.

Opportunitiesand Current Local Action for Bats
The National Trust for the Cayman Islands has g Established Bat Conservation Programme, run hy Ms

Lois Blumenthal. This programme raises public awass through the media, PowerPoint presentations to
public groups and schools, and an informationalsitebwww.Caymanwildlife.org

The Bat Conservation Programme also assists wétla¢tive management of bat colonies which establish
in roof spaces. Volunteer workers inspect roof gpaconstruct and emplace bat houses, and astist wi
advice on exclusion methods; removing bats safelgpanely and permanently from roof spaces. To-date,
with the cooperation of Caribbean Utilities Co.d I(CUC) the Programme has erected over 95 bat house
on utility poles around Grand Cayman, providingaiiernative roost for bats, while maintaining thego-
system services withiarban and man-modified areas
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SPECIESACTION PLAN for Bats

The Proposed Actions f@atsare largely based on the research and recommendatf Dr. Annie Band,
arising from her long-term studies, and an assessaidats funded by DoE in conjunction with thet Ba
Conservation Programme, following Hurricane Ivaié status of bats in the Cayman Isldn@and
2006).

OBJECTIVES TARGET
1. Establish legal protection for all bats in the @ay Islands. 2006
2. Reduce impact resulting from conflict situatidoetween bats and humans. ongoing
3. Improve understanding of, and protect, key habéspecially natural roost sites. 2015
4. Expand educational programmes to inform the publiay fears, facilitate timely ongoing
and practical management, and raise awareness ettiiogical role of bats.

Bats LEAD PARTNERS TARGET MEETS

PROPOSED ACTION OBJECTIVE

Policy & Legislation
PL 1. Targeted awareness towards the promotion of theDoE CIG NT 2006 1-4
National Conservation Law and the Endangered Spegie
(Trade & Transport) Law.
PL 2. ProtectBatsunder Schedule | of the National DoE CIG 2006 14
Conservation Law , through establishment of
conservation regulations.

PL 3. Act to protect all known established natural ropsfsDoE CIG MP | 2010 1,3
and implement protection of newly discovered ndtura NT

roosts, and critical foraging habitat.

PL4. Promote amendment of the Planning Law, to DoP DoE CIG| 2010 2,3

facilitate rapid imposition of stop-orders on il&g
developments and provide a responsive and effective
enforcement mechanism.

PL5. Strengthen th®evelopment Plaon Grand DoP CIG MP | ongoing 2,3
Cayman, incorporating a long-term vision for the CPA DoE

environmental, social, and economic developmettief

Islands.

PL 6. Promote establishment ofCevelopment Plafor DoP CIG MP | ongoing 2,3
the Sister Islands, incorporating a long-term vidior DCB DoE

the environmental, social, and economic developra&n

the Islands.

PL7. Enable DoE Conservation Officers to implement] DoE CIG ongoing 3

legal eradication of invasive species, as neceseary
ensure the survival of endangered native species.
Safeguards & M anagement

SM 1. Maintain and expand bat house construction andNT DoE IntC | ongoing 2
placement initiative under the current Bat Constova MP

Programme, towards conserviky molossus.

SM 2. Develop and implement sustainable managemgnDoE DoT NT | 2015 2,34
strategies for conservation Af jamaicensiandB. nana | DoA CIG MP

which reasonably mitigate local farmers for damtage IntC

their fruit crops.

SM 3. Eradicate Monk parakeekdyiopsitta monachus | DoE MP 2009 2
from the Cayman Islands, towards removing this €rop

pest.

SM 4. Use theEnvironmental Protection Funi CC DoE NT | 2015 3
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purchase and protect / establish management agnéeme MP CIG
with landowners of theavesandforest and woodland IntC
associated with the Old Man Bay (Bat) Caves, Grand
Cayman to assist in the preservatiorcofuscusandA.
jamaicensisThis system is also a historic roost site fo
T. brasiliensis.
SM5. Investigate feasibility of establishing Cayman®jfaCC NT MP 2010 3
Bluff Cave site as a protected area/ establish DoE CIG
management agreements with landowners, towards IntC
preserving the only known roost Bf sezekorni.
SM 6. Investigate feasibility of establishing Miller'sa@e | CC NT MP 2010 3
system as a protected area / establish management DoE CIG
agreements with landowners, towards presering IntC
jamaicensis.
SM7. Investigate feasibility of establishing Dolphin. CcC NT MP 2010 3
Cave (Sybil McLaughlin's property on Queen’s DoE CIG
Highway) as a protected area / establish management IntC
agreements with landowners, to assist in the praten
of A. jamaicensis.
SM 8. Investigate status of the Salinas Reserve cave, fdCC NT MP DoE | 2010 3
assist in the preservation Af jamaicensis, M. IntC
waterhousiiandT. brasiliensis.
SMO. Investigate the feasibility of establishing praest | CC NT MP 2010 3
caves at two sites on Cayman Brac hlaffe at the base DoE CIG
the other a single cave with small opening aboue20 IntC
up on the bluff face - the latter being home to520M.
molossus.
SM 10. Investigate feasibility of restoring the Agricuiéu| DoA NT MP 2010 3
Pavilion Cave, and establishing the site as a prede DoE CIG
area. This is currently inaccessible to bats dubdo IntC
dumping of garbage. Cleanup and fencing would be §
simple inexpensive way to restore this cave ramst f
potential recolonisation b4. jamaicensiandM.
waterhousii,in line with DoA’s Agritourism initiative.
SM11. Investigate feasibility of establishing Spot Bay| CC NT MP 2010 3
Bat Cave as a protected area / establish management DoE CIG
agreements with landowners, to assist in the praten IntC
of Macrotus waterhousii.
SM12. Encourage maintenance and planting of matureDoE NT 2008 2,3
fruit trees in developed areda. falcatus for example, QEIIBP
will roost adjacent to housing complexes if matkieus
remain.
SM 13. Supply native trees suitable for bats feeding afd>oE NT 2008 2,3
roosting, through thblative Tree Nursery. QEIIBP
SM 14. Use theEnvironmental Protection Funid CcC DoE NT | 2015 2,34
purchase and protect / establish management agnéeme MP CIG
with landowners of @avesuitable for establishment as|a DE
“show-cave”. Develop on-site access and intergmatat
to facilitate visitation by school-groups, towards
educating students regarding the geological and
biological interest otaves
SM 15. Control predation by rats and cats. DEH | NT 2007 3
DoE HS
DoA
SM 16. Restore damaged roosting habitat where poss|ble.E NDb 2010 3

380




MP

SM 17. Establish a full-time DoE field conservation
officer on Cayman Brac and Little Cayman to implem
conservation actions.

1%

DoE

2012

2,34

SM 18. Implement associated HAPs.

DoE

2015

1234

Advisory

Al. Maintain communications with planning agencies
and developers, towards early identification ofepdial
development conflicts, and effective mitigationiawt
towards the preservation / incorporation of rodrts
new developments. This measure will be of particula
importance to species suchBasnanaandE. sezekorni.

DoE

DoP
NRA MP

ongoing

2,3

A2. Work with planners to encourage maintenance of|
mature fruit trees in developmeni.falcatus for
example, will roost adjacent to housing complexes i
matureFicustrees remain.

DoE

DoP
NRA MP

ongoing

2,3

A3. Promote the use of native plants in landscaping,
through maintenance of existing vegetation andofise
Recommended Planting Paleitenew developments.

DoP

DoE

2009

2,34
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Bats

PROPOSED ACTION

Research & Monitoring

PARTNERS

TARGET

MEETS
OBJECTIVE

RM 1. Further monitoring via mist-netting is needed tg
assess whethé. falcatusandE. sezekornare still

present on Grand Cayman, and if so, determine eafef

population recovery.

DoE NT

IntC

2010

RM 2. Augment existing studies with more sophisticat
radio-telemetry efforts and acoustical monitoririg v
Anabat or Sonobat.

pOE NT

IntC

2010

RM 3. Determine location of new roost sites for all

species, a priority being species for which no redss
are currently known, such &s nana,and species with g
dependency on primary forest, suchPagalcatus.

DoE NT

IntC

2010

RM 4. Determine foraging habitat requirements and k¢yDoE NT

sites for all species (mature forest appears atitec

some species, such Bsfalcatuspthers are able to ada
to secondary forest, and low-development farmlardi g
plantation).

Dt

IntC

2010

RM 5. Extend bat monitoring programme, to monitor
populations, impact of development and effectiverads
conservation management efforts.

DoE NT

IntC

2010

RM 6. Promote international links and facilitate visgin
scientists when their methods and studies have the
potential to benefit the conservation of Caymaarids
bats.

DoE NT

IntC

ongoing

RM 7. Ban unnecessarily invasive research techniquej
which might encourage desertion of roosts, with
particular attention to sensitive species suchk.as
sezekorni.

SDoOE NT

IntC

ongoing

2,3

RM 8. Work with international experts to determine
appropriate management of specific sites and specie
especially where species are sensitive to critical
environmental conditions, or disturbance, suck.as
sezekorni.

DoE NT

IntC

ongoing

RM 9. Investigate feasibility of implementirarrot Jam
Project— a financial / PR incentive scheme to offset ¢
damage suffered by local fruit farmers.

DoE MP
opoA

DoT NT
CIG

2012

23,4

RM 10. Construct quarters for visiting scientists in
Cayman Brac, and support research initiatives
complimentary to the objectives of the NBAP.

DoE

2012

2,34

Communication & Publicity

CP1. Continue proactive public awareness initiative, t
raise awareness of the Bat House Conservation
Programme to conseri. molossusand reduce
incidental deaths of the endenfiptesicus fuscus.

DNT

DoE IntC

ongoing

2,4

CP2. Raise public awareness of the sensitivity of som|
bats species to disturbance, suclkasezekorni.

eNT

DoE

ongoing

2,34

CP3. Subject to SM14, utilisa “show colony” site to
raise public awareness of the importance of bats.

CcC

DoE NT
MP CIG
DE

2015

23,4

CP4. Establish a schools involvement programme to rluNT

in conjunction with appropriate RM actions.

DoE DE
IntC

2010

23,4

382



CP5. Establish a lectures and publicity programme fof DoE NT | IntC ongoing | 4
all visiting scientists.
CP6. Raise awareness of the value of native landscapipE DoP | MP CN 2010 3
for wildlife. NT GC Os

QEIIBP | SBLCN
CP7. Investigate potential for red-light / infra-reddi DoE NT | IntC 2010 3.4
streaming link to active colony, to that the puldan
view a colony in action.
CP8. Utilise native flora and fauna, and associated CIG DoT | DoE 2010 4
preservation efforts, in the international promotad the | QEIIBP | NT MP
Cayman Islands.
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