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order to maintain and sustain these resources for the benefit of current and future
generations

OBJECTIVES

1. To provide protection forth€JK @ & A OF f YR o60A2f 23420t NBazc

2. To provide an enabling environment for economic opportunities for local
communities and society, towards sustainable development
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Reef through education and research

4. Toprovide resources for recreation and tourism
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Df 2 @S NWadine ReSe®v§GRMR)encompassinghea 2 dzi KSNy Yz2aid 2F . St Al 8Qa
atolls, is32 km long and 12 km widend coversapproximately 86,653 acs435,067hectares) It

forms part of the Mesoamerican Reef; the longest barrier reefsystemin the Western
Hemispherestretching approximately 1,00&m from the Yucata®eninsuldo the Bay Islands in

Honduras GRMRwas established in993 (SI38 of 1998 / updated to include SI 137 of 200ds

LI NI 2F . StAT SQ& bl (,baseflof its teddBnilich @GmeSoRthelhigidddt & { & ad S
priority sitesin the Me®american Reef systert.is alsoone of severprotected areas that form

the Belize Barrier Reef Reserve Syst&iorld Heritage Siten recognition of ithighglobalvalue

- it is considered the prototypic atoll of the Caribbeanighlighted for its particularly rich

biodiversity It is not only the best develope&toll biologically, butsalsoconsidered tqpossesses

the greatest diversity of reef types (Dahl et. al. 1974).

TherelativelydeepAtoll lagoon is studded with about 850 patch reefs and pinnattiasriseto

the suface with sx sand cayeging2 y G KS NB ST O NPBoatieasterh @dgeFhe i KS | (2 f
peripheral reef is broken in only three places by deep channels, allowing tidal flow of water

between the lagoon and the open séne protectedvaters ofthel (12 f f Qa 322y LINE OA |
and feedinghabitats for at least three species of sea turtles, eight spaexfiskarks and rays, more

than twenty species of aggretijag reef fish, as well as numerous species of coral. The Atoll

provides recruitment, nursgr feeding and dwelling areafr lobster, conch andin-fish,

supportinga rightsbased fisheryand unique §h habitat in theinterior lagoon.The aesthetic

beauty of the cayes and reef are alsentral for the support of the local and national tourism

industry. The spurand groove formtons of the outer reef structure are worfdmousfor their

spectacular diving opportuties atrading divers, snorkeller&ayakers, and fly shermen from

all over tre world.

¢tKS Df 20SNRa wSST al NAyS wS adnddfagefentzondsiitBeNE Ly a i |
General Use, Conservation, Wilderness and Seasonal Closue actehaving regulatioribat

define permitted activities. The protected area ialigned with IUCN Category VI ¢ a

Habitat/Species Management Area, with active management targeted at conservation through
management intervention (IUCRQ12) This may be reviewetheb 2 NIi K S N¥{Nobt Bagd S N

Point) spawning aggregation sitelesignated undr Statutory InstrumentSI 161 of 2003 is

considered part of the management area, aoderlaps the north east corner of the Marine

Reserve.
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The partnershibetweenthe government authoritythe Fisheries Departmengnd the Wildlife
Conservation Societfa researchbased conservation NG@) anopportunity for ensuring well
informed, sciencdased management of this marine protected arpeoviding a model for other
marine reserves in Belize and in the region

Summary of Key Characteristics:

A Bestdeveloped of four unique atoll formations in the MAR region (and one of three in
Belize)

A Greatest diversity of reef types in Belize

A Western wall was once considered among the most diverse and densely covered sites
reported anywhere in the Caribbean, exiting 95% living cover and as many as 11
species per square meter

A Relatively deep, protected lagoon with extensive patch reefs

A Historically, ¥ S 2F (KS /. NRArgESARyIastremaiging viable Nassau
grouper spawning aggregations

A Three @ep water channelthat allow for water exchangbetween the Atoll lagoon and
oceanic water

A High connectivity between littoral forest, mangrove, seagrass and reef

A An important wa-point for Neotropical migrry birdsand nesing structure for
residens

A Designated as part dfie Belize Barrier Reef Reserve Systafforld Heritage Site

Summary ofClimate Chang®esilience Features

A Channels through reef barrier with strong flow and water exchange (though limited to
three channels)reducing water temperaires in Atoll lagoon

A Includes reef drop offyith increased shelf / oceanic water interchange, reducing risk of
higher water temperatures

A West facing slope of the Glovers Reef Atoll shades corals, reducing damaging UV radiation

A Reef relief andnvironmental gradient fore reef, reef crest, back reef and lagoon with
reef patches; increasing potential for coral tolerance to different temperature regimes

A Lower impacts ofvater contamination from landased sources with increased distance
from shae (however the enclosed lagoon also leads to increased nutrient loads)

National Protected AreaSysem Rationalization Report (Walker et al., 2012)
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This Management Plan provides thentextualbackgroundfor informed managementiecision
making and a structured framework of activities to assthe FisheriesDepartment (the
managementauthority), Wildlife Conservation Societghg key researctpartner) and other
partners toensureD f 2 @ S NMarine iR&s8rife continues to support both biodiversity and
livelihoods The management db f 2 @S NI & is guRl&iToy its GaRefofization agvarine
reserve designated under th€isheriesAct

dTo ensure, increase and sustain the productive semtk integrity of the marine
resources for the benefit of all Belizeans of present and future generations.

This ManagemenPlanhas been developetb guidethe management of the Marine Reserve
through the next five year019 ¢ 2023). In line with the National Protected Areas Policy and
System Plarit reflects the participatory approach to management being adopted in Belize today
with the input of key stakeholders @RVIR through focal group meetingBisheries Department

| GRVIRstaff (both at management and field leyehnd theD f 2 @ S NRad@ne ReSed/&dvisory
Council

Providing Context:The Planincludesbaselineinformation on the physicalsocieeconomic,
biologicaland ecosystem servicattributes of the Marine Reservepased on pasand current
research conducted in the areanddocuments the legislative framewark summarize current
uses

Conservation Planningthemanagement plan summarizéise 2018revisionof the conservation

action plan developed in 2006 / 200itegratesclimate change assessment outpugd takes

AyiG2 002dzy i GKS | NBI Q& updafeb thedaformatiin dn cohsriatioR 1 S NA G |
targets and threats, and identifies tloerrent and predictedcchallenges to effective management

for ensuring continued conservation target viability.

Management StrategiesThe Plan provides a framework for management stratediédentifies
the management challengesdgefines the goaland objectives of managemenand provides a
framework for specific activitie® achievemaintenance okecosystem functionand servicesind
natural resource valuedt outlines specific managemergrograns, integrating conservation
planning strategies, as well as relevant strategies of national and regional plafsodets in
place the means for measuring management effectiverlegsughindictors ofimplementation,
output, andoutcome/ impact, andincludesan implenentation schedulgemplate. It integrates
support for thetraditional fisheryof key stakeholdecommunities

It seelsto continue tomanagethe resources of the aresustainably througithe Managed Access
program with improved sustainability oéxtractionof marine stocks by traditional fishermen,
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based on the national Managed Access framewdtkalso allows for thefacilitation and
promotion of diversification into other incomgenerating activitiesgompatible with the overall
goals of the Mane Reserve, for increased so@oonomic benefit for stakeholders.

It is recommended that detailed annual operational plans be developed based on the framework
provided by this management plan, with an annual review of implementation success, allowing
for adaptive management over the fivwgear periodg 2019 to 2023.

K. Gale / WCS

g
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Section One

Current Status
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1.1 LOCATION

Df 2 @S NWadine ReS&BVEGRMRY)s located on the mst southern of the three atollpart of

. St BarfecReef System, and lies approximately 45 kilometers east of the Belize mainland (75
km southeast of Belize City) (Maf to 3). Whilstto the east ofthe Belize Barrier Reef, this
protected area is considered part of this importaratural barrier and is one of seven protected
areas included within the Belize Barrier Reef Reserve Sy3dféonld Heritage Site.

ACCESS

Accesdo the Marine Reserve is only by sea, with boats originating primarily from the mainland
(Sarteneja, Belize City, Dangriga, Hopkins and Placencia), and from South Water and Tobacco

/' eSad Df 28SNRa& wSST |t az2 I andvisistyliva-abdatd@iel & FNRY
boats.

ADMINISRATIVE LOCATION

The Fisheries Department operational facilitie® NJ Y y I 3SY Sy areldcatdddn2 S NDRa w
Middle Caye, leased fa nominal annual renfrom the Wildlife Conservation Society (WCS),

providing a base aperations for the Fisheries Department from which to manage Glover's Reef

Marine Reserve. The ranger station contains an office and residences for two rangers, a marine

biologist and the reserve managsupported by the Fisheries Department main offiogated in

Belize CityWCS, which owns the caye, operategsearch basen the caydor scientific study

of the Atoll.

/ haa!bL¢L9{ !'5W /9b¢ ¢h D[h+9wQ{ w99C a!wLb9 w9 /{

There are no communitiewithin the Marine Reservehowever, the majorityf the cayes support
tourism developments, resorts or private residences with local or international ownership,
resident staff or watchmen

The primarystakeholderof GRMRare the fishing, tourisrandresearch sects, based both from
the mainlandandfrom the cayes within the protected are&ishing communities are located on
the mainland, with the majority of boats originatingrimarily from four key communities
(Dangriga, Sittee RiveHopkins andartenejd. Tourismtraffic is predominantly from Dangriga,
Hopkins, Sittee River, Belize City and Placencia
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1.2 REGIONAL AND INTERNATIONAL CONTEXT

Df 2 @S NI aMaring S ReBerve GRVIR)

encompasses the marine portion of Glovers Re
Atoll, the southerrY 2 & G 2 F St Al
and one of only four such atolls in the Westel
Hemisphere. It is part of thielesoamerican Reef
(MAR), which stretches for more than 1,000 k
(625 miles)from Mexico to Honduragyarallel to

the coast. One of the most diverse ecosyster
on earth, the MAR is considered outstanding (
a global scale, and a priority for conservatic
action, stabilizing and protecting coast:
landscapes, maintaining coastal wateunadjty,

sustaining species of commercial importanc
and providing employment in the fishing an
tourism industries to more than a million peopl
living in coastal areas in the three countrigbe

Barrier Reeseascapés included on a list of the
18 rictest centers of endemism and has beer

highlighted as one of the most threatened by

The Belize Barrier Reef Reserve Systen
contains an intact ecosystem gradient
ranging from the terrestrial to the deep
ocean: including, littoral, wetland, and
mangrove ecosystems, to seagrass beds
interspersed with lagoonal reefs, to the oute
barrier reefplatform and oceanic atolls. This
ecological gradient provides for a full
complement of lifecycle needs, supporting
critical spawning, nesting, foraging, and
nursery ecosystem functions. Maintaining
these ecological and biological processes
ensures robusand resilienteefs, which are
iKSyasSt @gSa 2yS 27
and diverse ecosystems.

Belize Statement of Outstanding Value, BBRI
World Heritage Sit€2011)

human impacts (Roberts et al., 200R)lies at the intersection of two regiorgsCentral America
and the Wider Caribbearwith characteristic flora and fauna from bothalding to the area being
highlighted as a world biodiversity hotspot, as well as an ecoregional priority for conservation

planning efforts AR, 201Y.

Df 20SNRa

wWSST lalORWYR yBFaSRKRBES . Bd A1 SQa

2 2 NI R

Reef ReservBystem World Heritage Site), a serial nomination of seven marine protected areas
that showcase thénigh biodiversity and variety of reef types that result in the Belize reafgoe
considered one of the best examples of this ecosystem in the wibnidotectsassemblages of
regionally important ecosystenandseveral species of global conservation concern, among them
the critically endangered staghorn and elkhorn coraderépon cervicornisand Acropora
palmata), hawksbill turtle Eretmochelys imbricajaand Nassaugrouper Epinephelustriatus)
(Table 1)The area also protects the endangered green and loggerhead tu@lesidnia mydas
and Caretta carettd, and a number of engimics unique to theAtoll and Belize. GRRis also
important in its contribution towards the regional viability of important commercial species,
including the queen conch._g¢bats (Strombusyigag and Caribbeanspiny lobster Ranulirus
argus. Themangroves of the cayes and coastal habitats areontgmt nursery areas for many
species of economienportancefor both fishers and the tourism industrgontributing to local

coastal economies

10
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Species of internationaConcern

Critically Endangered
Staghorn Coral
Elkhorn Coral
Hawksbill Turtle
Nassau Grouper

Endangered

Green Turtle
GoliathGrouper
Boulder Star Coral
Star Coral

Whale Shark
Splendid Toadfish
Scalloped Hammerhead
Great Hammerhead
Vulnerable

[ I Y NKegtOdkal
Gray Triggerfish
Dusky Shark

Silky Shark
Loggerhead Turtle
Pallid Goby

Glass Goby
Peppermint Goby
Masked Goby
American Crocodile
Pillar Coral
Leatherback Turtle
Elliptical Star Coral
Seafan Blenny

Lined seahorse
Hogfish

Cubera Snapper
Manta Ray

Atlantic Blue Marlin
Boulder Star Coral
Yellowmouth grouper
Rough Cactus coral
Belize Leafoed Gecko
Sperm Whale
Whitespotted Toadfish
Cerulean Warbler
Antillean Manatee

Df 20SNnRa wSs

TABLA: GRMR SPECIES OF INTERNALOONCERN

IUCN, 2019

Acropora cervicornis
Acropora palmata
Eretmochelys imbricata
Epinephelus striatus

Chelonia mydas
Epinephelus itajara
Orbicella annularis
Orbicella faveolata
Rhincodon typus
Sanopus splendidus
Sphyrna lewini
Sphyrna mokarran

Agarica lamarcki
Balistes capriscus
Carcharhinus obscurus
Carcharhinus falciformis
Caretta caretta
Coryphopterugidolon
Coryphopterus hyalinus
Coryphopterudipernes
Coryphopterus personatu
Crocodylus acutus
Dendrogyra cylindrus
Dermochelys coriacea
Dichocoenia stokesii
Emblemariopsis pricei
Hippocampus erectus
Lachnolaimus maximus
Lutjanus cyanopterus
Manta birostris

Makaira nigricans
Orbicella franksi
Myctoperca interstitialis
Mycetophyllia ferox
Phylodactylus insularis
Physeter macrocephalus
Sanopus astrifer
Setophaga cerulea
Trichechusnanatus
Vladichthys gloverensis

Reef

Ma r i Managéheest Planv e
201 9-202 3

Belize has signed a serigfsconventions
and agreements designed to ensure
continued viability of naturatesources
and biodiversity.As a signatory of the
Convention on Biological Diversity
(CBD)(1992) Belize is committed to
ensuring it has measures in place to
protect biodiversity, with promotion of
sustainable use contributing to the
2011¢ 2020CBDstrategic goalsGRMR
is known to protect at lea89 specieof
international concern, recognized under
the IUCN Redlist as Critically Endangered
(4), Endangered8) or Vulnerable(27)
Tablel: IUCN, 201p

More specific targets of the @D
relevant
Reserve includéCBD, 2010)

A promotingthe conservation of the
biological diversity of ecosystems,
habitats and biomes;

A promoting sustainable use and
consumption, by encouraging use of
products derived from sources that
are sustainably managed;

A addressing threats to biodiversity
related to thepressures of habitat
loss, land use change and
degradation, and unsustainable
water use;

A addressing challenges to
biodiversity from climate change,
and pollution;

A maintainingthe capacity of

ecosystems to deliver goods and

services that support sustainable
livelihoods, local food security and
health care, especially of poor
people

11
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Thegoak and objectives for the Marine Resenandthe wider goal, mission and activitiestbg
Belize Fisheries Departmeamd the Wildlife Conservation Society, contribute towards these CBD
targets(Table 2)

Under theConvention Concerning
the Protection of the World
Cultural and Natural Heritage,
Belize hasa serial nomination of

Recanition as a Site oDutstanding Universal Value

) _ _ Cultural and/or natural significance that is ¢
seven sitesdesignatedin 1996as oy ceptional as to transcenthtional boundaries and tc

components of the Belize Barrie be of common importance for present and futur
Reef ReserveSystem - World generations of all humanity. As such, the permane
Heritage Site These seven sites protection of this heritage is of the highest importan
whichincludeD f 2 @ S N\dine v to the international community as a whole

Reserve, comprise 12% of the
entire Reef Compleand are seen
as representive of the Belize
Barrier Reefs thelargest reef complex in the AtlantCaribbean regioand second largest reef
system in the worldUNESCQ,996)under criteria (iii),in recognition oftheir global valueand
based on the classic examples of frimgibarrier and atoll reef types.

Convention Concerning the Piection of the World
Cultural and Natural Heritage

IN209x . St A THerikgeSite vdbIpl&ced on the ListWorld Heitage in Danger based on

the sale and lease of public lands for development within the serial,dt@sling to the

destruction of mangroves and marine ecosystelso of concern was thigsuing opastoil and

gas leases withinthe WHS2 1 K I NB Ay O2yiNI} @SyiuAz2y N6 (GKS [/ 2y
areas within the property and in its immediate vicinity are developed in ways that affect the

LINR LISNII @ Qa Yyl GdzNI £ 2dziadl yRAYy 3 o0 Sphdadrdendrof R & G I (i dz2
Outstanding Universal Valéet KA a4 aAy 5Fy3ISNE adlddza ¢6Fa tAFAISR
Committee (UNESCO, 2018), in recognition of the steps Belize has taken to address the identified

issues and strengthen protection of the Belize Barrier ReséRe System.

Belize is a signatottp the Convention on the International Trade in SpecieEWild Fauna and
Flora,focused on ensurinthat international trade in wild animals and plants does not threaten
their survivalBelize CITES listed spediedude the queen conch, with annual quotas set to meet
the canmitments to the Gnvention This has impacts on the commercial fishery and local fisher
income,with the season closingnce the quota is met, generalgarlier than legislatedbut is
designedo ensure that in the long term, the fishery remains sustainable.

Under this convention,tiis also illegal to take CITES species across international boundaries
without valid permits¢ there is a current issue of illegal movement of harvested conch to
Guatemala and Honduradhe illegal killing and smuggling airtle and shark products to
Gudaemalawasalso in contravention of CITE&well as being illegal in BeliZEransboundary

12
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smuggling is predicted to increase as economic pressures in all three countries increase
(Guatemala, Honduras and Belize), increasing the effort needed by Belcamiply with this
convention.

In 1983, Belize signed th@onvention for the Protection and Development of the Marine

Environment of the Wider Caribbean Regiani KS W/ F NI ASy Il [/ 2y @Sy GA2y Qo
objective of protecting the ecosystems of the marine environméydased onthe regional

importance ¢ the Mesoamerican Reef System, aoohsistent with the goals of the United

Nation's Convention on BiologicalA S NBR A (&8 Qa LYGSNYF A2yl f [/ 2NIf wS

With the increasing threats to the overall health of the reef system, the Governments of Mexico,
Belize, Guatemala and Honduras (the four countries bordering thsolmericarBarrier Reef
System (MBRS$)committed to the development of a gear Action Plarg the Mesoamerican
Barrier Reef System Projeetthrough the Tulum Declaration(1997) for the conservation and
sustainable use of thigobally importanecosystemThis initiative, adopted by thHeads of State
in June 1999, wa supported by theCentral American Commission on Environment and
Development(CCAD)which seels to harmonize environmental policies within the regidyn.
second phase project is now underway the Integrated Transboundary Riegto-Reef
Management of the Mesoamerican Reef (MAR2BEused orenhandngregional collaboration
for the ecological integrity of the Mesoamerican Reefing up the ridge to reef approach to its
management.

13
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International Conventions and Agements of Relevance tB f 2 @ S NWkdine R&ESVE

Convention on Biological
Diversity (Rio de Janeiro, 1992
Ratified in 1993

Alliance for the Sustainable
Development of Central
America (ALIDE$)994)

To conserve biological diversity to promote the sustainable us
of its components, and encourage equitable sharing of benefi
arising from the utilization of natural resources

GRaw Aa |y AYLRNIFYydG FyYyR Ay
protected areas system, protecting biodiversity and threatene
aLsSoOASas a LISN.StAal Soa 02
Regional alliance supporting sustainable development
initiatives.

As a national protected are&RVIR provides sustainable benefi
to communities through fishing and tourismhilst also
protecting biodiversity and threatened speciesi LIS NJ
commitment under ALIDES.

Central American Commission
for Environment and
Development (CCALL989)

Regional organization of Heads of State formed under ALIDE
responsible forthe environment of Central America. Initiated
Mesoamerican Biological Corridors and Mesoamerican Barrie
Reef Systems Programs.

Belize is working with other ALIDES members towards the
implementation of MAR2R, focusing on integrated watershed
management fothe protection of the reelGRVR, in protecting
the unique Atollhas an important role in conservation of reef
ecosystems in Beliz&®ata gathered through monitoring
initiatives are shared regionally.

International Convention for
the Protection and
Corservation of Sea Turtles for
the Western Hemisphere
(December 21, 1997)

To protected and conserve sea turtle species of the Western
Hemisphere

Df 20SNR& wSST LINRGISOGA AYLR
sea turtles, including the CriticaBndangered hawkshillhe
Fisheries Department is a member of the Belize Sea Turtle
Conservation Network, one of a number of national biodiversi
working groups in Belize that provides recommendations to
inform national decisions.

Convention Concerninthe
Protection of the World
Cultural and Natural Heritage
(Paris, 1972)

The World Heritage Convention requires parties to take steps
identify, protect and conserve the cultural and natural heritage
within their territories.

l'a LI NI 27T eritdde SileGRIR is inpoftahti |
protecting one of théest representations of Atolls in the regior

Convention on International
Trade in Endangered Species
Wild Fauna and Flora

CITES has been established to ensure that the international
trade inspecimens of wild animals and plants does not
threaten their survival.

GRMVIR is important for maintaining queen conch populations,
harvested for export through the fishing cooperatives. CITES
regulates the level of exportation, and therefore the level of
harvest, to ensure sustainability.
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International Conventions and Agreements of Relevanced 2 @ S N¥kdine R&SSVE

Convention for the Protection
and Development of the
Marine Environment of the
Wider Caribbean Region
(Cartagena Convention
Cartagena de Indias, Colombi:
1983)

AProtocol Concerning Co
operation in Combating Oil
Spills in the Wider Caribbean
Region (adopted in 1983 and
entered into force on 11
October 1986. Ratified by
Belize in 1999).

AProtocol Concerning Speciall
Protected Aeas and Wildlife
(SPAW) in the Wider
Caribbean Region (adopted
on 18 January 1990 and
entered into force on 18 June
2000. Ratified by Belize in
2008).

AProtocol Concerning Pollutior
from LandBased Sources an(
Activities (LBS) (adopted on |
October 1999 anéntered
into force on 13 August 2010
Ratified by Belize in 2008).

Regional convention with the objective of protecting the
marine environment of the Wider Caribbean through
promoting sustainable development and preventing pollution.
Belize takeseasures to prevent, reduce and control pollution
the marine environment. It also seeks to protect and preserve
rare or fragile ecosystems, habitats of depleted, threatened ol
endangered species; and to develop technical and other
guidelines for land wesplanning and environmental impact
assessments dérge scalelevelopment projects in order to
prevent or reduce harmful impacts within coastal waters.

This is achievegrimarilythrough the Integrated Coastal Zone
Management Plan (SoutkorthernRegiorn), the National
Sustainable Tourism Master Plan, enforcement of relevant
legislation and the EIA / ECP process.

GRVIRwas one of two siteistedunder the SPAW recognition
of its significantontributionto the conservation of marine and
coastal biological diversity in the Caribbgaovidingan
important and integral part of th&lational Protected Areas
System protecting biodiversity and threatened species, as per
. StAT SQa O02YYAUYSWid dzy RSNJ i

TABLE2: INTERNATIONAL CONVENTIONS AND AGREEMENTS OF RELEDANCE 9Qv Q {

MARINE RESERVE
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1.3 NATIONAL CONTEXT

As well as the regional and global importandef, 2 @ S N¥a#Eine ReSeé3vEs also important at
the national levelThemarineresources of the protected area support traditional fishand the
growing tourism industry isouth-central Belize

1.3.1 NATIONAL PLANNING STRATEGIES

The nationalgoals andobjectives for conservation revolve around thmustainable use,
conservationandprotectioda ¥ . St AT SQa y I GdzNI £ NB&2dzZNDSA
development. These objectivesetargeted by Critical Success Factor 3 (CSF3) @niweth and
Sustainable Development Strategy (GSD#rt of the 15yearnational development framework
under Horizon 2030 The GSDS recognizeffective implementation of both the NBSAP and
NPAPSP as critical in achieving national development goals. C®mdeimanted primarily
through theNational Biodiversity Strategy and diion Plan(GoB, 201§ whichrecognizes the
importance of protected areas such @MR, and theneed tomainstream biodiversity across all
sectors in Belize, improve integration of biodiversityd protected areamto national planning
strategies, andbuild both human and institutional capacity to effectively manage the biodiversity
resouces.lt provides a framework for strategies under five national goals:

GOAL A. MAINSTREAMIN@proved environmental stewardship is
demonstrated across all societyBelize, as is an understanding and appreciation
of marine, freshwater and terrestrial biodiversity, its benefits and values.

GOAL B. REDUCING PRESSBRES:E Ol ' YR AYRANBOG LINXBaad
freshwater and terrestrial ecosystems are reduaedustain and enhance
national biodiversity and ecosystem services

GOAL C. PROTECTIONzy O A2yl f SO2aeéadasSy
biodiversity are maintained and strengthened

Qx
<,
Pl
Q
>
(@]

GOAL D. BENEFIB&engthened provision of ecosystem servicessystern
based management and the equitable sharing of benefits from biodiversity

GOAL E. IMPLEMENTATI@HNective implementation of the NBSAP through
capacity building, strategic decision making and integrated public participation

TheNational Protected Areas Policy and System Plan (NPARGEB 2005 revised:2015 guides
systemlevel and individual protected aremanagementffortsto support the national objectives
of ecological and economic sustainability over the long term, with the deweémt of human and
institutional capacity to effectively manage biodiversity resounvéhin the National Protected

16
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AreasSystem TheNPAPSEentreson the following policy statementvhich has beemakeninto
consideration in the development of this ptan

The Governmerg ¥ . St AT S &KIfft LINRPY2GS GKS adadlAylofs$
educating and encouraging resource users and the general public to properly conserve the

biological diversity contained in these areas in order to maintain and enhance the quality

of life for all. This shall be achieved by facilitating the participation of local communities

and other stakeholders in decisiamking and the equitable distribution of benefits

derived from them, through adequate institutional and human capacity buildimd

collaborative research and development.

GRVR is a multiple use Marine Reserve, allowing for regulated fishery extraction and tourism use,
andcontributestowards a keyoalof theNPAPSP (i 2 Sy & dzNXNatiah&l ProtectédASasd
Systemincludes high quality examples of the full range of environment types within Belize, with

balanced representation of the ecosystem types they représent b t | t ¥ Tthese include p

the Atoll structure and highly diverse reef ecosystemsgdemic speciesheb 2 NII KSNJ Df 2 @S NI
spawning aggregation sitandthe rich biodiversityof the Marine Reserve

Under a National Protected Areas SystematiRnalization exercise (2012) a number of
recommendations were made fdBRVIR to improve representation or protection of specific
national targets:

Priority Ecosystem / Species Protection

A Alignment withlUCN WCP&ategory VI
A Investigate potential to extend 5 nautical miles east to incorporate representative
Caribbean Open SeaBathyal

National Protected Areas System Rationalization Recommendatidialker et al., 2012

TheCoastal Zone Management Authority and Instituteas established under the Coastal Zone
Management Acto ensureconservation of coastal resources, and the planning, management
and sustainable development of resources within the coastal zone. ThesAotused on
monitoring, planning and coordinatioto ensure that activities within the coastal zone are
integrated andsustainable but does nothave any legislated@mplementation orenforcement
capacity Implementation and enforcemens therefore achievedhrough more specific agencies

¢ the Fisheries Dept. (Fisheries Act), the Forest DepartnWildlffe Protection Act, Forest Act,
Mangrove Regulations), Department of the Environment (Development regulatitids and
ECPpsand Geology and Petroleum Departmédtedging and oil exploration).
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TheGRMR falls under théCZMP SoutiNorthernRegion, with aumber ofoverarchingobjectives
identified underthe Integrated Coastal Zone Management Plaihilst thisdevelopmentplan
focuses on a larger scope than Bt 2 @S NKaiine R&E&rdn the regionalseascapeit
provides thedevelopmentcontextwithin whichGRVIR operates:

1. Encourage and promote the sustainable development of coastal and offshore areas
within the South NorthermRegion that will promote economic growth while
simultaneouslyensuring ecosystem stability and the efficient delivery ofystem
services.

2. Protect and preserve the traditional way of life of the stakeholders withistuth
NorthernRegion

3. Ensure sustainability of coastal resources by identifying areas in need of conservation
andreducing user conflicts

A series okey principleshave also been identified under the Coastal Managemeat:PI

Principle 1:Recognition that theSouthNorthern Regon need special protection and
management because of thghysical, economic, scientific, cultural and aesthetic attributes

Principle 2: Recognition of the need to avoid placing undue strainthe terrestrial and
aquatic environment of the registoy ensuring that proposed development activities do not
exceed the carrying capacity

Principle 3Recognition of the rights andterests of tralitional users and stakeholdensile
acknowledging the national development policy which promotes tourism and job creation

Principle 4Recognition that environmental coarns are best handled with tiparticipation
of all concerned stakelders at all levels and from all sectors

Principle 5Recognition that planning guidelinegresent a preventative angrecautionary
approach to environmental degradation aadool for pursuing sustainablevelopment of
the region

Recommended actions under ti8outhNorthern ICZMP include:

A Increased collaboration among local stakeholders, interest groups and the agencies
responsible for land allocation, including the conditions applied to lease approval and the
regulation of lot stes

A Limit the number of piers per property or caye

A Prohibit the construction of buildings on piers
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A Preserve remaining crown lands in the region

A All new developments must be constructed using the standards developed HyOBAA
DoEand CZMAI in the creatiocof these management guidelines.

A Although permitted, coastal agriculture and aquaculture activities must be closely
monitored and not allowed to occur near important watersheds and lagoons. Relating to
this, proper pesticide use and waste water disposatdy to ensuring that the marine
environment is not polluted. Therefore enforcement agencies will be required to conduct
regular water testing.

The last of these is less relevant to the Atoll, but should be borne in mind when caye
maanagement ioludesspraying against insects

The national objective of thBustainable Tourism Master Plastod Y2 NS G Kl y R2dzot S 20
G2d2NRAadG FNNAGFfa gKAES SyKIyOAy dThe @dlitedihé Sy 3 K
environment and the need to ceerve these qualitiearerecognisedn the MasterPlanwith the

sustainable development program prouid the framework that wila Sy 8 dzNS GKS b{ ¢ a
maintains a balance ofthe three pillars of sustainable development: social accountability,
environmental conservation and economic prospe#itgThe NSTDP is primarily focused on

destination development, financing and marketing, but does recognize the importance of
O2yaSNBIGA2Y YR SY@ANRBYYSyYyGlrf YIyl PBe®¢i Ay adz
hasbeen a focus of the Sustainable Development Project investments, with the potential to

increase visitor use of the area, and economic benefits to the communities, though with
associated potential impacts on the natural resources. This, however, haglilitite# impact on

the two most relevant stakeholder coastal communitgeSangriga and Hopkins.
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1.3.2 LEGAL FRAMEWORK

Sixkey laws have been enactedo protect ecosystens, ecosystem services and biodiversity
contributing to the conservation framework of Beliz&he Ministry of Agriculture, Fisheries,
Forestry, Environment and Sustainable Development is the administrative agency IRatibeal
Protected Areas System A(015),Fisheries
Act(1948) Forest Act (1927)nd theWildlife
Protection Act (1981)

KEY NATIONAL LEGISLATION PROTECTIN(
FAUNA, FLORA, AND NATIONAL HERITAGE

The Fisheries Act,administered under the |14 National Protected Areas Systems Act
Fisheries Degrtment, is the principal (2015)

governing legislatiorregulating the fishing Provides a framework for establishment and
industry, and is directly concerned with maintenance of the national protected areas

maintaining sustainable fish stocks ang®Ystem:

protecting the marine and freshwater o Fisheries Act (1980)

environments. The Fisheries Act and
associated regulationsequires that fishers
and fishing vesseissingthe Generalse Zone
of Df 2 @S NWadine R&&Viare licensed
for Managed Access Ar@This is suppoed
by Managed Accessa rightsbased fisheries
management regimi better regulate fishing
in Belize piloted originally at GRMR The
Fisheries Act is currdy being revised and

Principal governing legislation regulating the
fishing industry, and is directly concerned with
maintaining sustainable fish stocksdan
protecting the maine and freshwater
environments (including the Fisheries
Regulations)

The Wildlife Protection Act (1981)
Provides for the conservation, restoration and
development of wildlife and regulation of its

use
updated as the Fisheries Resource Bill. The

Belize Fisheries Departmentthe authority
responsible forGRMR, enforces thefisheries
regulationsin the protected areaand actively
implementsthe Managed Access program.

TheWildlife ProtectionAct (1982)falls under
the Forest Department,
protection for manatees,dolphing whales,
crocodilesand nesting bird coloniesvith the

The Forest Act (1927)

Promotesthe forestry industry, with the
implementaion of conservation techniques;
Responsible for forestry activities in all types ¢
forest, including littoral forests and mangroves

Environmental Protection Act (1992)

and provides Promotes the preservation and improvemeft

the environment, the rational use of natural
resources, the control of pollution, and
associated actions. This is achieved through ti

prohibition of hunting and commercial gja /ECP procegsurrently under revision)

extraction. This Act is scheduled for revision

and significanstrengthening irR019.

TheEnvironmental Protection Act (1992yas
enacted under the Department of the
Environment(DoE)with the aim of ensuring

The National Integrated Water Resources Act
(2011)

Provides for management of water resources.
Its role includes estimating water availability
and value, and implementing measures to
ensure wise use and long term sustainability o
.StAT SQa g GSNJ NBa2dz
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that developmen initiatives within Belize areplanned and implemented withminimum
environmental impactThe EPA also mandates DoE to carry out surveillance and response to
environmental pollution.In the context ofD f 2 @S NIMarine viR8s6r¥e, this iparticularly
important when ensuring that the impacts from development takiplace on cayes within the
Marine Reservare minimizedthrough the Environmental Impact Assessment (EIA) progesa
Marine Reserve, andJF NI 2 F . St AdnyBa@ye deMdopnient & éeguired ¥ have an
approved Environmental Impact Assessment and associated Environmental Compliance Plan
before development can take place. This provides some measure of control over activities that
have the potential to signifantly impact the reef. A series of recommendations on lot size,
housing density, solid and liquid waste disposal and dredging have been developed per caye,
dependent on the height above sea level and ecosyst@gmegrated Coastal Zone Management
Authority, 2019. These recommendations guide theview process for Environmentahpact
Assessmentslhe EIA process and associated regulataesurrently under revision.

TheBelizePort Authority is mandated to ensure the safety of navigational channelsugr the
installation of navigational aidsnd installation and maintenance of demarcation bu@slize
Port Authority Act,1976; revised, 2003)t also has &eyrole in the registration of boats and
monitoring of vessels using navigational channels thiedemoval of boats from the reefhen
groundings occur.

The Pesticides Control Act (199@rovides a mechanism for the registration and regulation of
pesticideimportation and usethrough the PesticideControl Board important for improving
pesticide nanagement, andeducingcontamination of the rivers feeding inthe Mesoamerican
Reef

Tourism legislation in Belize falls under the mandate of the Ministry of Tothiremgh theBelize
Tourism Board Thisregulates tourism activities such gside:visitor ratios, guide training and
certification, and licensing of tour operators and accommodatand is focused on maintaimy
standards for tourism in Belize.

Whilst the above are the legislatiaets most relevanttd f 2 @ S N\Wadine ReSe®vhere are
otherssuch as thévlines and Minerals Act (1983nd thePetroleum Act (1991)which regulate

the exploration and extractionf all nonrenewable resourceslhese Acts regulate activitisgch

as dredging of the seabed as well aghe explorationand extraction of all nomenewable
resources, including oiThe Belize Government has declared a pdbayed moratorium on oll
exploration in the marine environment, and a permandatn on offshore oil exploration along

the Belize Barrier Reef Systetf R g A G KAY (GKS 02 dzy i NE Qiacluding Sy
GRVIR.
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Financial sustainability for protected
area and naturalgsource management .. functions of PACT are
is partially addressed at Government
level through the Protected Areas X2 O2y GNAROdzGS G2 (K
Conservation Trust PACT Act, 1996; RS Qéf 2LIYSyid 27F . Sf 7\ i
revised 2015) ! YO2y aSNDIFGAZ2 ”E I% ef|t f elizeans and the glob

. i community, now and for future generatiofis
Bz$7.50 is levied on neesidents as
they leave the countryproviding a  Pprotected Areas Conservation Trust (Amendmer
funding mechanism to assist in Act, 2015
management and development activities
within protected areas Since its
establishment PACT has assisted local conservation organizatigths funding for projects
assisting in the maintenance of effective protected areas and providing leverage for funding from
SEGSNYyLt a2dNOSad t ! withBéopératidebfeamewdk/ofittie NatiNdal | £ A 3y SF
Protected Areas Policy and System Plan (NPAPSP), focused on building management effectiveness
of the NPAS, and strengthening biodiversity conservation in Belize.

S
S ¢

Also developed under theorest Departmenisthe Forest(Protection of Mangrove) Regulations

(SI 52of 1989 revised 2018 whichprovides for the protection of mangroves, with restrictions

on mangrove alteration and / or clearand®efore granting a permit for mangrove alteration,

Belize law requires the ForteBepartment to consider whether the project will adversely affect

GKS O2yaSNBlIGA2Y 2F GKS FINBIFrQa ¢AfREATST 4 GSNJI T

Marine turtles and their nest sitedhave also been given some protection since the original

Fiskeries Ordinance in 1940. This was strengthened in 1993, when Belized its fisheries

regulations to prohibit fishing, possession, or trade in products afakpecies of marine turtle

GKIFG YAIKG LRGSYGALl f (FBheresSAnmERIdmAtRRefwAtionsSIDIMB (S$.Qa 41 G S
No. 55 of 1993).

The Sport FishingRegulations (S| 114nd 115 of 2009 have been developed to improve

managenent and conservation athe economically important sport fishing species in Belize
particularlybonefish, tarporandpermitd ¢ KS&S (G KNBES dadaNdnly e cdudht Yé & LIS C
using O G OK | heRpradideds Phiesir&yations, however, do not extend to protecting

nursery areas or adult habitgtonly to the sport fish species themselves.

SITE LEVEL LEGISLATION

Df 2 @S NIadine R&&VE is a national protected area, establishetdB6 (S170 of 1996

under the Fisheries Act (1948 (1983 amendment)). The area is designadédas NA Y S wS &SNS
dzy RSNJ GKS YIyRIGS 2F ( KafordGpedid Srotdktdrito theSahdlatedi Y Sy ¢ {
fauna and flora of such areas and to protect and preserve the natural breeding grounds and

habitats of aquatic life to allow for the naturalgeneration of aquatic life in areas where such life
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has beendepletéd 0 CA & KSNRA S & Ths MairineIR¥sEryeiis managkigealybsgpthe
Fisheries Departmentvith zoned multiple use, incorporating areas open for extractive use and
closed, netake areas, regulated under a zoning system that is embeddttdn the Statutory
Instrument (S1 137 of 200). There are a series tdgislatedregulationswithin the stautory
instrument that guides all activities within the protected areg both tourismrelated and
commercial fishing practices.

¢ KS b 2 NI $panbifigzaghfedEva site also part of the NPAS, and is ond bfSpawning
Aggregéion Sitesprotectedacross Belize under 831 of 2003. Th8PAG site overlaps the Special
Management and General Use zones of Glover's Reef Marine Regedvis managed as a single
unit with GRMR

1.3.3 LAND TENURE

The Marine Reserve is defined as the Caribbean Seagxariddes the cayeshe seabed is
national land, and permission is required from the Lands Department for the construction ef over
water structures (including docks), seawalls and marinas, and from the Department of Mining for
any dredging; as well as panission from the Fisheries Departmeiihe six recognized cayes of
the Atoll are all privately owne(Table3), with the exception of a small southern portion of
national land orSouthwest Caye Il where the lighthouse is located. One of the cayesChyng
North, has been heavily eroded by Hurricane Mitch, which also cleared away the infrastructure
and vegetation, and it is suggested that in future management plans, this should not be included
in the list of cayes, unless its size increases againisartify. As all six islands are located within
the Conservation Zone of the marine reserve, the development that occurs on them needs to be
compatible with the objectives of this Zoaed fall within theguidelinesof the Integrated Coastal
Zone PlarfMap4).

AREA OF CURRENT USE / ICZMP
NAME OF CAYE OWNERSHIF OWNERSHIP RECOMMENDATION
Northeast Caye 5ha Lamont Family Tourism/ Commercial 1
Long Caye North Lamont Family Eroded/ inundated
Long Caye
A Northern 2.14 ha Slickrock Ltd. Tourism (for sale) Commercial 1
A Central 3.52 ha Off-the-Wall Dive Shop Tourism/ Commercial 1
A Southern 2.7 ha Sanctuary Belize Recently sold to Sanctuary Beliz
Middle Caye 4 ha Wildlife Conservation  Research and Administration
Society
Southwest Caye | 6 ha Usher Family Tourismg Isla Marisol / Island
Expeditions basé vacation
homes
Southwest Caye Il 3.32 ha M. Feinstein For sale Conservation 1
Southwest Caye Il Government of Belize / Port AuthorityLighthouse
Port Authority

TABLB:CA 9 h2b9w{l Lt ! b5 REEFMARINE RESEF
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Glover's Reef Marine Reserve: Location of Cayes
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the BelizeGovernment considegstablishinga system to remove lands within tiéarine Reserve
completely from the jurisdictiorof the Lands Departmenteliminating the chances of issuing
leases orprivate landgrants within theBelizeBarrier ReefReserveSystem (UNESC@009).
However, as all of the cayes are within private ownership with the exception of the lighthouse
site, there are limited options for inclusion of cayes within the Marine Reserve at thisNiore
recent UNESCO recommendations have focussed on strengthening the framework for regulating
development on the cayes to minimize impact on the values of the WHS site, in the recognition
that there are limited actions that can be imlemented for privatelvned property (UNESCO,

2018.

1.3.4 EVALUATION OF NATIONAL IMPORTANCE

Dt 20SNRa wSST alNAYyS wSasSNBS KI &
Barrier ReefReserveSystem- World Heritage Site, in recognition of the uniqueness of its
.StEAT SQ

KEY CHARACTERGS OF NATIONAL IMPORTANCE:
GRMR

A Best developed of four unique atoll formations in the
MAR region (and one of three in Belize)

A Greatest diversity of reef types in Belize

A Western wall was once considered among the most
diverse and densely covereéef sites reported
anywhere in the Caribbean, exhibiting 95% livingal
cover and as many as 11 species per square meter

A Relatively éep, protected lagoon with extensive patcl
reefs

AhyS 2F GKS /FNRooSIyQa
Nassau grouper spawning aggregations in Belize

A Three deep water channetBat allow for water
exchange with oceanic water

A High connectivity betweelittoral forest, mangrove,
seagrass and reef

A An important waypoint for Neotropical migrantswith
littoral forest and mangrovaesting structure for
resident birds

A5SaA3aylrGSR & LINI 27F .

Protected AreaRationalization Repor{Walker, 2012)

O2y iNROdziAZ2Y (2

a large percentage othe largest,
and possibly the least impacted reef
complex in the AtlantigCaribbean
area. It has been extensively studied
through activities under Wildlife
Conservation Society, providing
information on coral reef ecology
commerical speciesand resilience
to impacts such as bleaching.

The Atoll supports extraordirarily
high biological diversity, wittthe
greatest range of reef types in the
Caribbean Sea. The shallow
protected waters provide nursery
and feeding habitats for at least
three species of sea turtles, twelve
species of sharks and rays, more
than twenty species of aggregating
reef fish, and numerous species of
coral.
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GRMRs known to protect at leas39 specief international concern, recognized under the IUCN
Redlist as Critically Endangeréd), Endangered(8) or Vulnerable(27) (IUCN, 201P The
northeastern corner of the Atolf North East PointA & GKS &aAdS 2F 2yS 27
remaining Nassagrouper spawning aggregations, a spectacular biological phenomenon with
cultural and economic importance that is severely threatened across the CaribRement
surveys show low numbers of spawning fish and signs of illegal fistliegeffective protection

of the spawning aggregation site is important for the maintenanaeatibnal populations ofhe
Endangered Nassau groupeEfinephelus striatys as well as the Near Threatened yellowfin
grouper (Mycteroperca veneno3dKramer and Kramer, 200dJadk grouper, tiger groupeand
mutton snapperalso use the site for spawnirfgutjanus analjs(Heyman et. al. 2002, Heymen et
al., 2003, GRMR annual reports)

TheVulnerable, endemic Belize Atoll gedlanyllodactylus insulajibas been recorded from two
of the cayesn the Atoll, and may be present on the othefiche Vuherable American Crocodile
(Crocodylusacutug and the Endangeredintillean manatee {richechus manatusianatusg a
subspecies of the West Indian mana)deavealsobeen reported though neither is considered
aspermanentresidens of the Atoll.

TheAtoll isrecognized as particularly importafdr biodiversity protection with arich species

diversity GRMR provides habitat for fish that have restricétl y 354> &dzOK | & GKS
toadfish Emblemariopsis pricgbnly found fromBelize tathe Roatan Island, Hondura$he area

has also seen the discovery of a number of new spestieh as the endangerezbcial wrasse
(Halichoeres socia)isoriginaly thought to be endemic to the Peican Cayes. A number of species
listed are transient, such as the vulnerable cerulean warlfatdphaga ceruldaand other

migratory bird speciesand oceanic species such as #gperm whale Physeter macrocephalus

and orca Qrcinus orca

Coral sand cayesn the Atollhave provided historical nesting sites for hawkshilggerheadnd
green turtles, though the highly attractive nature of these cayes for tourism ventures has reduced
much of the viability of thesbeaches for turtle nestingvith caye developmentSeveral of the

0 K¢

Dt

OFresSasx LI NILHAOdzZ F NI & aARRfS /1@&8S3: KIFE@S NBLNBaSyi

most threatened ecosystems.
ECOSYSTEM SERVICHS[OR + 9 w QMARINE RESERVE

Df 2 @S NWadne ReSEVE is of economic importance to Belize as a lobster, conch 4isth fin
resource for traditional fishexfrom mainland fishing communities, with 74% of fishers coming
from four communities Sarteneja, Hopkins, Dangriga @elizeCity (Fisheries Department data,
2017).The Marine Reservalsosupportsa range of tourism usesport fishing snorkelling, scuba
diving, kayaking and bird watchirgftractingvisitorsfrom all over the worldand benefitingnot
only localtour guides, but also helping taistain the resorts, hotels, guest housesstaurants
and a range of otheassosciatedocal businesses in theoastalcommunities Fly-fishersutilize
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the extensive flats of the Atoll, famous for their bonefish and permie Spur and groove

formations of the outer reef structure are worl@nowned for their spectacular diving

opportunities, and encircle a shallow lagoon that is dotted widmypatch reefs. These sheltered

g GSNE o0SySTAG . St Al S OQdaticANuBRsgdrgndbotyf ttieycaySshhd2h€ (1 2 dzNA &
mainland, attracting snorkelers and divers, as well as providing the perfect environment for

kayaking packagd3able 4)

TheAtoll hasan important protective functionproviding the first Ine obufferingbefore tropical
storms and hurricanes reach the barrier resfducingthe strength of storm waves and the
impacts of caye and coasgosion protecting property and life in theayes anadoastal zonén

its protective shadowT he Atoll wallsnd reef cestprotect the inner lagoon and cayes from rough
seas

The complex root systems of mangrovaaging the cayegrovide an ideal nursery habitat for

juvenile fish and invertebrate species, ahe close connectivity ahangrovesseagrass and reef

signficantly increase the survivorship of juvenile reef fish species (Mumby et al., 2004).

addition to the serviceshe marine ecosystems provide in terms of fisheridse extensive

mangrove and seagrass coverage protected within the Marine Reserve also play a significant role

Ay o0dzAf RAYy3a . StAl SQa NBairAtASyOS (G2 OtAYIFGS OKI
Marine ecosystems represe the largest longerm sink for carbon as well as storing and

redistribuing LILINR EA Y G St & oz 27T G4 @lell@aietkal 2000 Nb 2y R
Mangroves, salt marshes and seagrasses account for more thamp&88ily as much as 71%, of

globalcarbon storage in o@ sediments (Nellemann et al. 2009).

Marine ecosystems represent the largest lgegn sink for carbonas well asstoring and

redistribuing LILINR EA Y G St & oz 27T K Glell@ramietkal 2009 N 2y R
Mangroves, salt marshes and sesgges account for more than 50passibly as much as 71%, of

globalcarbon storage in ocean sediments (Nellemann et al. 2009).
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ECOSYSTEM SERVICH3[OR + 9 w QOMARINE RESERVE

Provisioning AProvision of freshwater on the cayesaintained within aquifers beneath the
cayes (though salt intrusion is resulting in brackish water)
AProduction of fish as an important protein source

Regulation  AFirst line potection of thebarrier reef anccoastline from wave action and

storm surgesn the Atoll protection shadow.

AThe reefs provide coral, a major component in the formation of beaches an
cayes

AThe prop roots of red mangroves protect the cayes from erosion

ASeagrass and mangroves are important in filtering sediment and pollutants
runoff from the cays

ASeagrass plays an important role in stabilizing the substrate and settling
turbidity in the water

AcCoral fragments form a major component of beaches and cayes

Recruitment ANo-take zones within the protected area ensure viable populations of
harvestedspecies for subsistence, recreational, sport and commercial fishin
AMangrove and seagrass provide important nursery areas for both commerc
and norcommercial species
ASand baches provide nesting areas for marine turtles
AMangroves and littoral forest provide nesting sites for bird species using the
Atoll

Culturaland AGRMRisan important, traditional commercial fishing grouimcentral Belize
Socio for the capture fisheries industry
ACoral reefs are important resources for tourism and recreatimurism-

Economic related income contributed 38.1% to the national GDP in 2016, much of it
based on reef tourism.
ACoral reefs and the scenic vistas appreciatedby bothresidentsand visitors
for their beauty
AThe Atoll providesecreatioral opportunities forboth local and international
visitors
Support AcCoral reefs and mangroves play an important role in the cycling of nutrients

ACoral reefs, seagrass beds and mangrevi#isin the protected area provide
ecosystems necessary for different life stages of commercial and non
commercial species

ACoral reefs are among the most productive habigitsbally producing 2,000
decagrams of carbon per square meter per year

ASeagrasand mangroves are effective as a, 3Dk

AMangroves provide nestirgnd roostingstructure forbird speciesincluding
the osprey, an important top predator

AlLittoral forest and mangroves provide important stoper habitat for
migratory bird species

TABLEAEO9/ h{ {¢9a {9w+L/9{ hC D[h+9wQ{ w99G a
WCMC, 2006)

28



Gl over 6s Reef Mari NMaag&mest®lanv e
201 9-202 3

1.3.5 SOCKECONOMIC CONTEXT

NATIONAL CONTEXT

Belize has a population currently
estimated at approximately 398,000 Belize Demographic Statistics (Average)
(Table 5; SIB 2016), with the lowest Population (201&st.) 398,050

: o : Population density (2015) 14.6/sq. km.
opulation densiy in Central Americat
Pop Y a Urban Populatior{2015) 43.1%

just over 14.6 persons per sq. Km., annual growth rate (203 est) 2.1%
concentrated primarilyon the northern Life expectancy (2Qlest.) 73.7

plain, southern coastal plain,Cayo BelowPovertylevel 33.94(2002)

oy . . L 43% (2010)
District, Belize City and the district towns Literacy rate (208) 82 Th

Much of the remaining countrys less ynemployment rate (208) 9.4%
suited to habitation, with swampy GDP (per capita, 20} Bz¥,243.12

lowlands and steep terrain in the MayaAnnual GDP Growt?015)  1.9%
Mountains.

TABLE: BELIZE DEMOGRAPHIC STATISTICS, (S

: . 2018)
It is a country of many cultures, with

Maya, Garifuna Creole andvestizoformingthe major population groups. ThadigenousMaya

of Belize arethe descendants of theoriginal Central American civilizatiorat its height
approximately 2,000 years agbangriga and Hopkins, twaf the key communities closest to
Df 2 @S NIadine ReSedvllie on the southcentral coastal plain, andere settled in the early
MYy nnQasz duda paogls- innigiddts of Ameindian and African ancestrjleeing
persecutionwho arrivedfrom St. Vincenvia the Roatan Island$¥he Creole also settled in Stann
Creek in the 18 century, working in the logging industry in the areandestablished a thriving
fishingindustry. Sarteneja, one ofte northern coastal fishing communitieghilst not located on
the southern coastal plainis also an important stakeholdeof GRMR, and is predominantly
Mestizo,first settled inthemy p n Q& 06 & NB F drfc8dSsauth HyNtBe YWieicars Gaste) 2
War.

Overthe last 25 years, there has been a shift in the cultural demogragfhile country as a
whole, with a significant influx of Central American refugegsrimarily from Guatemala and
Hondurasg in 2013, an estimated 20% of heads lmbuseholds were born outside of Belize (SIB,
2010). There is also an ongoing emigration of Belizeans to the United Staabsut 16% of
Belizeans live abroad (CIA, 2018gnerally those from urban areas who have completed
secondary school or have proféssal training.At the more local scalehere is also immigration

of people to Hopkins and other coastal communities, predominantly from the USA, Canada and
Europe, either as seasonal residents or as retirees.

The economy of Belize hagen based largely on agriculture, with fisheries, banana, sugar and

citrus forming some of thkeytraditional exports thathavecontributed significantly towards the
economy More recently,revenue from oil extractiorhas been significant in supportingpe
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economy, but this has now decline@here is also an increasing reliance on the developing
tourism industry, which is rapidly becoming the major foreign exchange earner.

Dt 20SNDa  wSST  Brhh VS WS 2017 (Ibs)
contributes towards support of the | 5pster Tail 432013 546,788
national fishingndustry, providing Lobster Meat 40,367 47,841
direct employment for over 2,640 Whole lobster 447,874 405,270
fishers (Belize Fisheries €onch 849,475 564,760
peparment . 20, and 0O,
supporing an estimated 15,000 Fjsh Fillet 300 5,135
Belizeans from 20 commities, Sea cucumber 87,407 -
with a further 1,000 people_Shark 24,383 41,000
involved indirectly in processing Total 2,054,028 1,648,433

and export (Belize Fisheries
Department, 203). In 2016, the
capture fishery produced over
1,648,400 Ib®f product¢ primarily lobster and conch for the export mark& B 2017. lobster
exports (tail and meat) were valued at approximately Bz$18,259,380, with conch and other
molluskexports at Bz$10,522,230 (Tal6lgSIB, 2017).

TABLB: CAPTURE FISHERY PRODUCZ0D®SE 2017
(SIB, 2017)

The majority of theD f 2 @ S N¥hiine R&SSVE traditional fishermariginate primarily from
four coastal communitiegSarteneja, Dangriga, Hopkins, aBdlize Cityand harvest lobster,
conch,andfin-fish. These fishermen fredive for spiny lobsterRanulirus argusand Queermonch
(Lobatus (Strombusg)igag (primarily fishermen of Sartenejand use hand lines fofin-fish
(primarily fishers from Dangriga and Hopkirfhing throughout the shallow protected lagoon
of the Atoll. Long lines are also use™

in the deepe channels and on the

fore-reef. Alternative job 3%

opportunities in many of these = Belize City
coastal communities are limited, = Chunox
though a numberg Hopkins, and 17% Dangriga
Placencia in particular ¢ have = Hopkins

shifted to an increasing
dependence on tourism.

= San Jose Village

Sarteneja
. . 5% » Trial Farm
In 2017,105fishers were registered
under the Managed Acces:
Program as users of Managec
Access Area8 (GRMR)as their

primary fishing area (Fisheries
Department, 2017) 35% of the FIGURE: ORIGIN OF FISHERITH PRIMARY ANAGED
ACCESHCENSES FOR GRNH05)

m Other

3%

fishers originate from Sarteneja,
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and use traditional sailboats to reach the areasHould be noted that the Sarteneja crews also
include fishers resident in other communities such as Carmelita and Orange Walk. 30% originate
from the central Belize communitiesDangriga (17%) and Hopkins (13%), accessing the area by

skiff. Belize City islentified as the origin for 9% of the fisheiaple 7;Figurel). A further 15%
I NB Of I a

fishers.

The northern and central communities represent two very differfistting sectois. Those from
Sarteneja use larger traditional sailboatsth between 7 and 13 fisher® reach the Marine

AATASR

Fd W20KSNRz O02YLRaSR 27

O2YYdzy A

Reserveeach fisher having a dwaut canoefor daily fishingwith extracted product being stored
in an ice box on the sailbaathese fishenen camp on their boats or on adjacent cayes, spending

up to 12 days at sea, fredivingprimarilyfor lobster and conchand somefin-fish (depending on
the season)The Stann Creek fisherméprimarily from Dangriga and Hopkinggnerally use
smaller skiffs, and access the areasborterfishing trips, with an average @fto 3fishermen per

boat. Fishing methods include lines, as well as free diving for conch and lobster.

STAKEHOLDER COMMUNITIEB PR £ 9wQ{ w99 ®RVER! wLb9 w9{9

Community Location (UTM) | Population Comments
Distance (km) (est.)
E16 0378750 Largest fishing community, conce_ntrating on
. lobster and conch throughout Belize waters using
Sarteneja N18 2029500 2,300 - . .
(158 km NW) trggll'qonal sail boats. Largest number of fisherme
utilizing natural resources GRVR.
E16 0370200 Fishing skiffs utilizingRMR ¢ fin-fish, lobster and
Dangriga N18 1876300 11,600 | conch
(11.4km ESE) Tourism
E16 0363200 Small number of skiffs, foced on GRMRfin-fish,
Hopkins N 18 1864680 1027 lobster and conch
(13km E) ' Tourism developments (eg. Hamanasi)
Business centre of Belize, with major port and
Belize City E 16 0373776 61.460 international airport. Northern fisher sailboats sai
N181935141 ' from Belize City, and some crew members reside
there
E16 03653894 Historically a fishing comunmity ¢ now a primarily
Placencia N18 26544 1,200 tourismbased economy
(14.3km NE)

TABLE: KEYSTAKEHOLDER COMMUNITIEB P + 9 w OMARINB RESERVE

2 A0K AGa

a0SyAo

0SldzieZ @A 06 NI WarineNRBservpravigeR A R&f £ A (
an important tourism service f@outh-centralBelize From Dangrigaouthwards, the coastline is
rapidly changing as more resorts, retirement developments and other tourism developments,
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bringing employment to the coastal communitid3espite its touristic values, however, it is
under-utilized, withonly 11.8% of overnight visitors visiting Dangriga / Stann Creek during their
stay in Belize in 2015 (BTB, 2016).

Sarteneja:
Lobster, Conch
and Fin-fish

Caye Caulker:
Tourism

Belize City:
Tourism
Fishermen

Turneffe Atoll:
Tourism

Gl over o6s
Atoll: Tourism

Dangriga:
Lobster, Conch
and Fin-fish
Tourism

Hopkins:
Lobster, Conch
and Fin-fish
Tourism

alt pY {¢! Y9I h[59w / haREEmMARINBRESERVE D[ h+ 9 wQ{
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. St A to@i€ industry, 450000
one of the fastest growing 400000
sectors in Belize, is rapidh 4, 350000
becoming themajor foreign % 300000
exchange earnerwith over = 250000
1,441,306touristsarriving in E 200000
Belize in 207. 427,0750f O 150000
these were overnight 5 100000
visitors, the  remaining § 50000
approximately 1 million are 0
day visitors through the O N N AN LN N IS NS IM AN RSO NN

cruise industry (Figure 2; YEAR

BTB, 208). Tourism is FGURR: BELIZE OVERNIGHT TOURISM ARRIVALS2PAG0 BTB, 2018
primarily  naturat  and

culturatresource based, with 60,000

visitors focusing on the &
cayes, coastal communities g 50,000
and coral reef (particularly 2 40000
snorkelling, diving and sport LCI3
fishing activities), and inlanc i 30,000
protected areas. g 20,000
)
Overnight tourism in Belize < 10,000 | I
shows a distinct seasonality 0
with the majority of visitors Qo’b& &7,«* & VQ& & «° N \)@é @Q} @Qe} é@e} 6@7}
arriving in the first quarter of NI N VBQQ@ ° e&e Qz&
the yea (BTB, 208). The MONTH
lowest months are

September and October, the FIGURB: BELIZE OVERNIGHT TOURISM ARRIVALS PER MON
main tropical storm season (AVERAGE: 20@®017) (BTB, 208)

(Figure3).

Direct tourism expenditure in Belize exceeded B3 million in 2077 ¢ 15% of the total GDP
(WTTC, 2(). When indirect contributions are taken into account froralated support
industries, this rises td1.3% of the GDFAn 2017, the tourism industry suppoed over 21,000
direct jobsg 13.4% of total employment, expairiag to 37.3% of total employment when related
support industries are taken into account (WTZ(18).

Thei 2 dzNA &Y aSO02NJ A& +y AYLRNIFYyG O2YLRySyd 27
one out of seven people at the national level. In Stann Creek District, the tourism industry employs
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approximately 1,787 1oR|SM STATISTICS FOR STANN CREEK DISTRICT, 2016
people (1,002 men and

785 women), only 9.2% Awerage daily expenditure for guests in Stann Creek38x#2
of the national total Annual revenue generation (accommodation sector):2Bz&8million

) . Average hotel occupanc$1.®6
(Tablg 8BTB / Social Number of registered tour guides4T
Security Board, 2017).

Number of registered tour operators73

TABLEB: TOURISM STATISTICS FORISTPREEK DISTRICT, 201
(BTB, 208)

DANGRIGA
Dangriga, once known as Stann Creek Town, is the largest communitypiimityof Df 2 @S NI &
ReefMarine Reserve. It is an expanding coastal town located at the mouth of the Stann Creek
River. with a population estimated at 9,592 in 2010, growing t@2®,n 2017, approximately

27.3% of the 42,230 people resident in Stann Creek District (SIB, 2017)). The town is
predominantly Garifuna, with almost 60% of the population considering themselves as Garifuna
in 2010 Figure 4S1B2010)- 27% of the ndonal Garifuna populationDangrigas considered a

vibrant cultural centre of the Garifuna people, with strong ties to the history, language and
culture. This includes Garifuna Settlement Day, celebrated each year on Noverfibeitii ¢he
re-enactment d the arrival of the Garinagu after being driven out of St. Vincent.

As the districtcenter, Dangriga
is the financial, commercial, L 1% o4
medical and educationakenter

0%

. . . m Garifuna
for the district, with a transient
. . . m Creole
population coming in to the
m Other

town each day from the rural
communities. Many of the
district government offices are
located here, as are the higt
schools.

m Mestizo / Hispanic
H Asian / Chinese

u East Indian

H Maya

. A ® Caucasian / White
5FyaNA3IFQa SO;

on fishing, agriculture, tourism
and farming, with citrus and
cultivation being  almost
synonymous with the Stann FIGURE: CULTBAL COMPOSITION OF DANGRIGAZEIBR)

Creek Valleyl18 fishers have

areaspecific licenses as traditional users of GRMR under the Managed poogssn It has an
increasing role to play in tourism as an access point to the cayes, though this is lgunreter

utilized. Thereud GNBYR 2F Wg2NJ Ay3d 2dzi Q> gA0GK &2dzy/3
Belize with higher employment opportunities, or travelling to the United States to seek work.
Many maintain strong links with Dangriga, sending furck to support their families. This
migration of young adults out of the town is of concern, with those that leave including the

m Not Stated
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entrepreneursg those that have the vision and innovation to be able to start businesses that
provide local employment opptunities for others.

There has also been an increase in migrants into the community from Honduras, Guatemala and
El Salvador, hiredriginallyas seasonal workers on the citrus, banana and shrimp farms, and then
settling in the area

HOPKINS

Hopkins is dargelyGarifuna communityocated on the coastal strand of Sta@reek District, in
central Belizavith an economy that was traditionglbased on farming and fishinghe Hopkins
Fishermen Association has 30 members, of which 15 are actdéional fishers, though many
are shifting to partor full-time jobs associated with the growing tourism industry in and around
the community 14 fishers have arespecific licenses as traditional users of GRMR under the
Managed Accegsrogram

Recent, there has been an almost exponential growth of 4Jomdium end tourism in the
community, and an associated development of foreigmned resorts catering to mediwmigh

end tourism along the coastline. Tourism has enabled people in Hopkins to develagteains
incomes, with farming and fishing shifting to secondary importance, providing supplementary
incomes in the low tourism season for those with only seasonal tourism employment (Morozova,
2016). The establishment of larger resorts has increased thigahilily of employment, opening

up opportunities, particularly for women in the community, with a demand for semeétaed

staff (housekeeping, cooking, reception etc.). It has also improved opportunities for employment
as tour guides. Many of the largeesorts are willing to invest in capacity building for their staff,
and retain them at the same rates during the low season, reducing their need to return to fishing.
However, many also select their staff based on skills and experience, not necessatithta

wish to provide local employmensit is estimated that between 50 and 80% of employment is of
local residents (Hopkins or Sittee River) (Morozova, 2016).

The increasing interest in Hopkins, not just a tourism destination but also for recrelatinda
retirement homes for foreign investors, has ledie sale of seafront properties, providing short
term economic gain for those selling, but reducing the potential for local community members to
maximizelong term development opportunities.

Small bginesses identify marketing as one of their biggest barriers, with insufficient funds
available for large scale promotion. Those wanting to enter the tourism industry as tour guides
either fund themselves or are trainemh the jobwhen working at one of th resorts.
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SARTENEJA

{ I NI SySeal 3z Sail hytefugedsdiRhe Eabte Wdt, Dasm populafiva estimated at
2,300, and is the largest fishing village in Belize. It is accessible by road from Orange Walk and
Corozal (via Copper Bank), though roads are unpaved, poorly maintained, and can become
flooded during storm events, preventing access for up to 2 months. It is also accessible by water,
with daily water taxis connecting it to San Pedro and Corozal.

The majority (69.6%) of households in the Sarteneja community consider themselves dependent

on the traditional harvesting of marine products (lobster, conch éindish), and more recently

also reefbased tourism, throughout the coastal waters of Be{ACD data, 201487 fishers are

f AOSyaSR T2NJ 6KS Df 20SNRa wSS®using the @acd)Rhe ! 00Saa |
relianceon fishingcreates a strong relationship between the state of the resource and the needs

of the community. With the decline in both the conch and the lobster fisheries, and the collapse

of some of the keyin-fish spawningaggregation sites, there has been a significant impact on the

livelihoods of the community. 86.1% of respondents consider their income to be the same (33.3%;

n=72) or less (52.8%; n=72) than 10 years ago, with only 13.9% reporting an increase in income

(SACD data, 2014).

Against a background of limited education (95.3% of interviewees in Sarteneja had not progressed
beyond primary level education), limited communication skills (97.6% of respondents are Spanish
speaking as their first language, and manyehbmited English skills), limited access to financial
capital to start new initiatives and lack of training in alternative skills, it idestgahg for the
fishers of thisstakeholder community to move into other livelihoods, especially with the poor
quadlity of agricultural soils, few local employment opportunities and lack of alternative industries
in the area. The key perceived barriers to development are limited employment opportunities
(34% of respondents) and the state of the roads (28%) (SAC20atH,

Whilst the area is not good for agriculture, Sarteneja benefits from the aesthetic beauty of its
scenic waterfront, and from the rich traditional and cultural aspects of this fishing community,
opening up opportunities for tourism. The Corozal Bay Wil8igactuary offers opportunities for
boat excursions based on the natural resources, includipgortunities to seemanatees,
dolphins and birds, and the community has a cohort of newly graduated tour guidesithat
building their capacity for Sartenejhased tours.

STAKEHOLDER ANALYSIS

A basic stakeholder analysis identifies stakeholder interests and impBatdes 9 and 1)) to
assist in defining specific strategies for communication and engagement
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Stakeholder

Role

Fisheries Department

Wildlife Conservation
Society

Forest Department

Department of the
Environment

Geology and
Petroleum
Department

Belize Tourism Board

Tour Guides

Traditional Fishermen

Fishing Cooperatives

Coastal andCaye
Developers

TourismServices;,
hotels, resorts,
restaurants

Research
Organizations

Student Study
Organizations

Belize Coast Guard

TABLBY Y9 ,

Government athority responsible forD f 2 @S NIMarinewReseVe.
Responsible for enforcement of Fisheries legislatiorplementation of
Managed Accesgpwards achieving maximum sustainable yiehiso

responsible for protection of sea turtles

A long term partner, providing technical support to Fisheries Departir
for science and piloting of Managed Access

Government authority responsible for enforcement of mangrove
legislation and protection ahanatees, crocodiles, and dolphins

Government authority esponsible for regulation ofoastal and caye
development activities and of largescale agricultural and industrie
activities in the watersheds

Government authority esponsible for regulation of dredging and
exploration / extraction activities

Provide training, certification and licensing framework for tour guid
tour operators and hotelfromote tourismdevelopment and regulation
of tourismuseof the protected area

Have livelihoods based on the marine resources of the dPeavide
interpretation for tourists, and guide visitdehavior

Have livelihoods based on the marine resources of the grpamarily
conch,lobsterandfin-fish.

Promote and encourage increased extractioh marine product. Link
fishermenwith the export market

Have clearederrestrial ecosystems and mangroves to build on caye:
GRMRn the pastwith the potential toimpact the environmenturther.
May also be willing to use bestnvironmental practices in their
development

Rely on the aesthetic beauty &RMRfor attracting guests to the area
Provide employment and training in the tourism indusamgd the services
to build capacity of Stann Creek communitiesessvironmentally sound
tourismdestinatiors. Provideinterpretation activities for visitors.

Use the WCS bastr scientific research at GRMR, contributing
knowledge for improved management

UseGRVIR as a educationaktudy site

Responsible for security to life and property

{ ¢! YOI h[ 5REER MARIGE RESERVE w Q {
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TABLE 108TAKEHOLDER ANALYSISHOR = 9 w OMARINB RESERVE
Stakeholder Influence or ImpactoD 2 @S NWadine R&&vE on | Influence or Impact of Stakeholder o f 2 @ S NWadinew S
Stakeholder Reserve
Community A Protection of fish, lobster and conch resources + | A Some cooperating with Managed Access regime ant +
Stakeholder within the Conservation and Preservation Zone improving stewardship
Sarteneja, ensuring continued viability of fishery A Some havedw level of cooperation or openly -
Dangriga, Hopkins A Protection of important mangrove nursery sites + antagonistic towards protected area
ensuring continuediability of fishery A lllegal fishing within theeplenishment zones -
A Protection of traditional fisher rights through + | A Unsustainable / illegal fishing practiogsdersized / -
Managed Access out of season / restricted species)
A Exclusion from traditional fishing areas - | A Fishing impacts within protected areas (including -
damage to coral)
A Anchor damage to reef -
Tour Guides A Benefit from havind f 2 @S NWaiine wS ST + | A Support the conservation goalsBff 2 @S NWadne * +
(including tour Reserve as a major venue for snorkeling, dive Reserve
boat captains) and kayakassociated tourism A Provide interpretation for visitors, facilitating overall +
A Employment in reebased tourism initiativeand  + visitor appreciation
related tourism sector businesses A If welltrained, assist with visitor management within +
A Income from usin@® f 2 @S NWadine ReSedvE + the protected areas through idepth briefings
for tourism A If poorly trained, can result in poor visitor -

management and increased impact on corals and
associated fauna, anchor damage etc.

A Impactbehaviorof fish throughpoor tourism practices
such as chumming

Local / National ABenefit from havind® f 2 @ S NWadine ReSe8vé + A Provide marketing at a national level, and send visitc +
Tour Operators as a major venue fasnorkeling,dive- and kayak toDf 2 @S NWhdine ReSe8VE, increasing
associated tourism sustainability
Alncome from usind® f 2 @S NWsdine R&&VE + A Support the conservation goals Bff 2 @S NWadne * +
as a tourism destination Reserve

A Increase the potential foexceeding the carrying
capacity of the protected area
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TABLE 1068TAKEHOLDER ANALYSISFOR + 9 w QMARINE RESERRE

Stakeholder

Cayebased
Tourism
Initiatives

BTIA

General Belize
Public (excluding
primary
stakeholder
communities)

Influence or ImpactoD f 2 @S NEadine R&&VE on

Stakeholder

A Marketing benefits from being located in part ol +
.StAT SQa 22NXR | SNRAGL

A Benefit from havin@ f 2 @S NWaeinew S S ¥ +
Reserve as a major venue for snorkeling, give
kayak and flyfishing associated tourism

A Income from usin@ f 2 @S NWhdine ReSedvE +
as a tourism destination

ABenefit from havind f 2 @S NWaiinewS S ¥ +
Reserve as a tourism venue, and World Heritag
Site, attracting visitors tBelize and tdhe area

AMaintenance ofaccess tdish, lobster and conch +
as part of the Belize diet

AEnvironmental services +
ACultural and aesthetic appreciation +
Alncreased awareness marine resources +

through education

Influence or Impact of Stakeholder o f 2 @ S NWadinew S

Reserve

A Support the conservation goals bff 2 @S NMagne
Reserve

A Provide marketing ob f 2 @ S NEeservenaSHoth +
national and international level

A Provide interpretation for visitors, facilitating overall +

visitor appreciation.

Potential impacts from pesticide / herbicide use -

Potential impacts from dredging activities -

Potential impacts on fish populations through -

mangrove clearance

A Potential impacts of ruoff followingcayeclearance,
and associated sedimentatiompacts on seagrass an
reef -

A Potential impacts of inadequate sewage disposal, gr
water and detergents -

A Beach use impacts on turtle nesting

A Providenational and international marketing of
Df 2 @S NWadine ReSEVE

A Support the conservation goalsBff 2 @S NWagne ' +
Reserve

A Support of the general public will strengthen the +
position of protected area

A Lack of support may increase chancedeareservation

+

> > >

+
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TABLE 108TAKEHOLDER ANALYSISHOR = 9 w OMARINB RESERME
Influence or ImpactoD f 2 @S NEadine R&&VE on

Stakeholder

Visitors: Tourists

Visitors:
Researchers

Visitors: Student
Groups

Sailboat Charter
Companies

Stakeholder

AEnjoyD f 2 @S NMadine ReSE3VE as a tourism
destination

ABenefit from education and awareness
opportunities

ABenefit from being linked t® f 2 @ S NWadne
Reserve

ABenefit fromWCS facilitiesn Middle Caye

ABenefit from access to mear-pristine reef
environment

ABenefit from historic baseline information on
past research activities within protected areas

ABenefit from access to mear-pristine reef
environment

ABenefit from the presence dhe WCS field
stationon Middle Caye

ABenefit from protection oD f 2 @S NWadne w
Reserve as a major destination, and its valua a
tourist attraction

ABenefit from tourism infrastructure mooring
buoys,resorts /restaurants, visitocenter

+

+

+

+

+

+

+

Influence or Impact of Stakeholder o f 2 @ S NWadinew S

Reserve

A Entrance fee contributes towards the goalfimfancial
sustainability

A Provide marketing nationally and internationally by
word of mouth,if happy with level of product

A Presence deters fishing (and other illegal activities)

within protected area

Negatively impact marine and terrestrial environmen

through poor tourism practices

A Conservatiormanagement benefits from data
gathered, greater knowledge of marine and terrestric
environments and species within area

A Possible impact of research activities on marine
environments

+ + +

p>N

+

A Provide revenue for the marine reseraad support of +
WCS field station

Large groups adtudentshave potential to increase the
visitor impact on the reef, if poorly supervised
Possible impact of poorly supervised / vetted studen
research activities on marine environments

Support the conservation goals Bff 2 @S NMagne
Reserve

Impacts ofsewage and detergent, bilge water. grey
water and oil

Anchor damage on mooring sites -
Potential for grounding on the reef -

p>

p>

>
+

p>N

> >
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TABLE 108TAKEHOLDER ANALYSISHOR = 9 w QOJARINB RESERME
Stakeholder Influence or ImpactoD f 2 @S NMadine R&&vE on | Influence or Impact of Stakeholder o f 2 @ S NWadinew S
Stakeholder Reserve
International Tour  ABenefit from havindd f 2 @S NMagne wS S ¥ + | A Provide marketing at an international level, and senc +
Operators Reserve as a major venue for ree$sociated _ Vvisitors to the protecte area, increasing sustainability
tourism A Support the conservation goalsbff 2 @ S NMagdne ' +

ABenefit from havind f 2 @S NWadinewS S F + Reserve
Reserve as a World Heritage Site destinaton
global recognitiorfor effective marketing

Alncome from using th& RMRor tours +
Government of AProvides fisheries management for fishing + | A Political support (currently being strengthened throur +
Belize Industry the NPAPSP)
AProvides environmental services + A Can regulate caye development through the EIA +
ADf 2 @S NWakne ReSeédv&sincluded inthe  + process
National Protected Areas System Ptggffective A Can regulate mangrove clearance throughkiisedthe — +
managementcontributes towarddulfilling Belize Mangrove regulations
D2@SNYYSyiQa O2YYAGYS A Can overturn decisions on oil exploration and sale o' -
of natural resources, CCAD, CBD, and nationa national cayes
World Heritage sites
Alncome generation of foreigrevenue +
AProvides employment opportunities in +
stakeholder communities
¢! .9 MnyY {¢!'YO9l h[59w !'b![,{L{ Chw D[hzx9wQ{ w99C a!wLb9 wo9{9wzt9
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1.4 Physical Characteristics

1.4.1 CLIMATE

Wind Systems:Belize isaffected by three very distinct seasonal weather systemagle winds, northers
and tropical storms. All three have an influence on the rainfall and temperature patterns, on thevega |
and on the currents oD f 2 @S NKiatine VR&8Er¥e. The predomimawinds are theTrade Winds
blowing from the east andorth-eastfrom April to October, interspersed by tropical storm&rthers-
high-pressure fonts moving down from the north occur between October and Apribringing cooler
weather.

Rainfalt Df 2 @S NIMarinewRasee lies within theecond lowest rainfall belt, with between
approximately 1500 and2,000mm 6 | LILINR E A Y | (i Sof @in memnyeanRiggreSy Theéradis a
pronounced dry season stretching from January througMé&y, with only 3 mm recordedin April, the
driest month. This is followed by a wetter seasdareto Octaber) with total monthly rainfallsduring
that period ofbetween210 and 234 mm, generallyassociatedvith passing tropicalvaves andstorms,
particularly betweerSeptenber and November

tf J
S 250

200

.‘ 4? ‘. .

100

mm

50 -

Jan FebMar Apr May Jun Jul Aug Sep Oct Nov Dec
Months

Rainfall Isohyets

1 40 -60" (1016 - 1524mm)
1 60 -80" (1524 -2032mm)
= 80 - 100" (2032 - 2540mm)
B 100 - 120" (2540 - 3048mm)
BN 120 - 140" (3048 - 3556mm)
M 140 - 160" (3556 - 4064mm)
—

160 - 180" (4064 - 4572mm) FIGURB: RAINFALL IN GRMR (METEOBLUE.CC
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Temperature The annual 33
mean temperature in the 31
GRMR area is 23.6°C, 29
fluctuating throughout the i; . —
year from a mhimum oc ./. .%

monthly average 0f22°C in ii Oo—0—

January during the cold 49
fronts, and a maximum in 17
June- Augustof 25.0°C Figure 15 - - . . . . . . . . . .
6). Daily low and high Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

temperatures range from =4 Mean temperature=ili=Average temperature Max temperature
18.0Cto 31.0C

FIGURE: MAXIMUM, MINIMUM AND MEAN TEMPERATURE AVERAGE
MONTH(METEOBLUE.COM)

Tropical Sorms: Tropical stormsaffect Belize every yedretween the beginning of June and end of
November with potential for landfall being particularly high in northern Beli@giginating in the Adintic
Ocean over warm, tropicataters, these storms are nefinontal, developing highly organizettculations,

. , and ranging in scale from tropical depressions
0 hurricane strikes - ) ] ]
2 and tropical storms (with sustained wind speed
a2 < 74 mph)to hurricanes (with sustained wind
=5 speed > 74 mph). These storms move
3 westward towards the Caribbeaand Central
_ American coastline gatheing strength until
1014 they hit land. They generally bring extreme
1516 " . .
weather conditionsg heavy rains, destructive
1719 winds.
20-25
2648 Whilst many hurrianes havevery focused
GRMR paths of destruction, their effects are wide
ranging, particularlyn the marine and coastal
st environments GRMR hasbeen affected on an
FIGURE: TOTAL HURRICANE STRIKIE3 ¢ 2009, almost annual basis by tropical storms, some of
AFTER ANDERSON, 2016 these reaching hurricane strengtlrigure 7.

Tropical storm impacts includeechanical damage to the reef and siltation of the corals, affecting habitat
quality for reef organismaviangroves, whilst known for their resilience to hurricane damage, will lose
their leaves and suffer from increased mortality in major hurricailégstorm surge, a local rise in sea
level of several feethat washesover thecayes has the potential @ remove vegetation cover, with salt
contamination ofground waterand soils. The severity of the impacts from tidal surgesetids on the
strength of thesurge, and the duratiomf inundation Tropical storms and hurricanes also have the
potential to impact life and property othe Atoll andin the stakeholder communitiesn the mainland to

the west. All tropical storms, even tropical depressions, can bring increased rainfall, causing extensive
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flooding of themainland andincreasedwater flow into therivers and coastal waters, increasing the
turbidity of the water as far out aSRVIR.

Hurricanescan also bring cooler water to the reef
shelf, stirred up from deeper Caribbean Sea, reducing
the surface water temperatures, and therefore the
potential for coral bleachingTheycan causemajor
changes to the shapes and sizes of capesl
sandbars within the Atoll, as well as causing damage
to infrastructure on the cayes.Whilst many
hurricanes have very focused paths of destruction,
their effects are wide ranging, particularly at sea.

Historical records identify20 tropical storms /
hurricanes thathave impactedsRVIR between1900
and 205, either passing directly across the Marine
Reserve, or comingithin a 50km radiusof the area.

PATHS PASSING THROUGH OR WITHIN 5C This includesl?2 tropical storms,5 Category One

GRMR(WWW.COAST.NOAA.GOV, 2018) hurricanes,1 Category Two, Category firee, and1
Category Four (NOAA, 2018) Fve additional

hurricanes (Hurricandarl (H1, 2016), Mitch (H5, 1998)Fifi (H2, 1974), Francelia (H2, 196@)d an
unnamed storm (H4, 193 passed beyond the 50km used to define storm influence, but still stnadg
strongimpact onthe area Figures 8 and JFablell). As well as the physical and mechanical damage to
the coral, hurricanes also stir up the water, increasing turbidity and can reduce water clarity for a
significant time after the storm event itself. Water clarity can be further reduced following troparahst

by the associated heavy rainfall, which can exacerbate erosion and increase sediment transport from the
mainland via the rivers.

FIGURB: HURRICANES AND TROPICAL ST

Name Cat. Date Passed Name Cat. Date Passed <50km of
<50km of GRVIR GRVR
Harvey TS Augl9, 2011 Unnamed TS Aug 3, 1942
Richard H1 Oct 24 2010 Unnamed TS Sept 22,1942
Iris H4 Oct 9, 2001 Unnamed TS Oct11, 1938
Kyle TS Oct 12, 1996 Unnamed TS Jun5 and8, 1934
Gert TS Sept 7, 1993 Unnamed TS Sep 11, 1933
Greta H3 Sepl8, 1978 Unnamed TS Sep B, 1982
Edith H1 Sept10, 1971 Unnamed TS Aug 15, 1931
Laura TS Nov20, 1971 Unnamed H1 Oct 13, 1906
Anna H1 Jul 24, 1961 Unnamed H2 Oct 12, 1892
Abby H1 Jul 4, 1960
Gilda TS Sep B, 1954
Other large storms affecting the are@>50kmaway from GRMR
Earl H1 Aug 42016 Francelia H2 Sep 3, 1969
Mitch H5 Oct 27, 1998 Unnamed H4 Sep 10, 1931
Fifi H2 Sep 19, 1974

TABLE 11: HURRICANES PASSING WITHIN 50KMIRIVBRW.COAST.NOAA.GOV)
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HGURE 9FREQUENCY OF HURRICANE EVENTS PASSING WITHIN 50KM @6-GRMR
(TROPICAL STORMS / HURRICAMEBW.COAST.NOAA.GOV)

1.4.2GEOLOGY

Cayman
Trough

AGURE 10FAULT LINES /
ESCARPMENTS RUNNING PARALL
TO THE BELIZE COASTLINE, FORN
THE BASE OF THE BARRIERAREEF
ATOLLS (BASED ON PURDEY ET A
2003)

The continental shelf underlies the entire coastline of Belize and
extends saward 1540 km from the coastlt is a complex
underwater platform of Pleistocene limestone rockseries of
tilted fault blocks caused as a result of the eastward subsidence
of the Cayman (oBartlett) Trough during the Pliocene, about
seven million years ago (Schafiman 1972) (Figurk0). This has
resulted in the development of three offshore atolls ¢ two of
these (Lighthouse Reéfy R D fReed)&dNdedted on the
third, most easterly escarpment furthest from the mainland.

Df 2SNRa wSS¥F¥ ' G2ff Aa GKS YvYzald

Belize covering approximately 200kn§35km long and up to
7.5km widg. The Atoll sits on metamorphic rock, at a depth of
between 777 m and 959 m el the reef. This base rock is
overlain with approximately 256 of calcareous siltstone of
Late Cretaceous age (100 million years ago), and 560 m of
Tertiaryreef accumulatior{64 million years ago to the present).

It is thought to have been formed iareas where limestone
build-up has been at a rate equal ,tor greater than the

subsidence caused by the movement on the faults, resulting in the formation of carbgiateorms
surrounded by watethat gets progressively deeper to the east, reachin@0f0. The reef platfornitself
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isthought to bea wavecut reef ofthe last interglacial age on which the the overall physiography of the
Aoll, including the rim, lagoon, patch reefs, and channels, have developed following rising sea levels.

Soils / Sednents Sediments from reef and fore reef are comprised of fragments of coral, red algae and
Halimeda In contrast, sediments of the back reef area contain rmodluskfragments and have lower
percentages oHalimeda(Gischler 1994). Sediments associated with the patch reefs are poorly sorted
coarsegrained carbonates, composed primarily lé&limeda coral, coralline algaemolluskand other
skeletal particlesThe lagoon floor is muddy, composed of fiyained carboate sand, with the sand
fraction rich inHalimeda molluskand foraminifer grains (James & Ginsburg 1979

¢KS G2ttt Qa &AE OFeé&Sa I NbBtheOvndnaid side Riepdsitell fythdrricahds O 2 NI
over time.The five larger cayes have desiEss in the middle, which often contain standing water in the
rainy season. On the lagoon side, the cayes have fine sand and coral (Stoddart 1962).

1.4.3 BATHYMETRY

Dt 2@0SNRa wSST {2ttt fASa 2y-south, form¥dShy 8l@mgiSy olLfel G F 2 NI
escarpment ridge during tectonic activity. The water depths on the platform range from 0 to 500m. On
the outer north and east facing margins of the Atolldahe northern portion of the west margin, the
water depth increases rapidly to
Ll'l'l'l'l'b—w_:_m P between 500 an®900m. A recent
‘ ' assessment under theOcean
9ELX 2N} GA2Y ¢ NHza G Q&
vy - programused amultibeam sonar
Slope overlain A RS systemto colect data on the deep
on Bathymetry E 4 water bathymetry on the east
SR < facing side of the AtallThe project
provided data for the mapping of
deepwater canyons considered
important geomorphic features
that impact sediment transport,
ocean currents, benthic
ecosystems and deep water
ecology(Figures 11 and 1Xitona
et al., 2015Hiers et al., 2016)

]
5
i)

[

o

-

FIGURELY . ! ¢l ,a9¢w, hC 9! {¢ C!/
REEF ATOLL (Ktona et al., 2015)
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(HIERET AL.,
2016)




¢KS 1322y 2M0liDhhsdgdn =
than the lagoons of Lighthouse Reef and Turnef

and is studded with about 850 patch reel
(Gischler 1994), many of which rise very close
the surface.Water depth in the inner lagoon
averages 6¢ 8 m dee. The platform slopes
steeply from the lagoon ridge to the lagoon floo
which is basinshaped. Two areasone in the

north andone in the south of the lagoorare up

to 18 m deep, separated by a higher area knoy
4 d&. NRP1SYy uRNBdfidRlér &

Lomando 1999).

1.4.4 TIDES AND WATER MOVEMENT

Knowledge of currents is essential in determinir
the transport of larvae, nutrients and pollutants
Water currents can also result in the spread

diseases, as was demonstrated
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16%45°N

by the

decimation ofDiadema antillarumpopulations FIGURE3: MAP SHOWING THE DEPTH CONTC
throughout the Caribbearegion, and of invasive > L ¢ 1 Lb — ¢1. 9 1 ¢ h [ GISHER [&

species.

===P Caribbean Current |
—» Counter Current
— Flow fromCBWS

FIGURE4: OCEANIC CURRENTS OF
MESOAMERICAN REEF THAT
INFLUENCE BELIZE

LOMANDO. 1999)

On aregionadcale, the main oceanic current, the wamater
Caribbean Current, flows westwards from the Lesser Antilles
then northwards through the Yucatan Chmah, with an
averageflow rate of between 38 to 43 cm (15 to 17 inches)
per second, andvith localized gyre and countercurrents.
One such counter current is created within tifecatan Basin

/ Gulf of Honduras aredhroughout Belizean coastal waters,
where a countercurrent is created, influenced by the
Caribbean Current, flowingsouthwards past the Belize
coastline (Figure 14; Stoddart, 1962). This creates dltaw
area between the atolls and the shore, with circulation being
predominantly winddriven by the easterly trade winds for
much of the year, resulting in a south westduthcirculation

in the shelf lagoon and offshore basins (Purdy et al., 1975).
Strong northerly winds frequently occur during the winter
months, and are associated with cold air masses from the
north, shifting currents to a more southerly direction.
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The surface currents around thgoll vary throughout the yeaiDuring February and March the
currents are mainly northwatkat a rate of about 1.5 knotwith a reversal in April and May. From
June to August currents remain northward dtet same rate, increasing to 2 knots during
September and October (Stoddart 1962; Wallace 1975). Throughout Belize, the northerly winds
are known to depress the water level by as much as a foot, for several days at a timg ther

early part of the yeac this is true on the atolls as wed#ind is thought to have a greater influence

on shallow water and reef crest biodiversity than the regular tidgch average less than 0.3m
(Stoddart, 1962SmithsoniarCaribbean Coral EcosystePogramdata, 2018. During February

and March, currents flow northwardsith a reversal in April and May. Flow returnsvards the

north between June and October, at a rate of 1.5 knots in June / July, increasing to 2 knots in
September / October (Stoddart, 1962).

Within the Atoll lagoon surface currents generally flow southwesterly, driven by the trade winds.

The east reef acts as a barrier to the oceanic waves, and has a constant strong, estiewted

at 2 to 3 knotsflowing westwards into the AtollA strong wesflowing current has also been
204SNIBSR 200Faraz2yltte 0Si6SSy [AIKGK2dzaS wSST¥

Three reef channelare bcated on the windward side of the Atoll, connecting the lagoon waters
directly with the open ocean. These are the tidEast Channel (1,400 yds wide), the Southwest
Chanrel (approximately 1 mile widegnd the channel between Long Caye and Northeast Caye
(about ¥2 mile wide)These breaks in the reafe important tidal exchange channels, though even
with these openingfacilitating water flow into and out of the Atoll, the tidal range is only abou
26 cm (Stoddart 1962). Flow $rongest in the major channels throudie reef, and weakest on
the lee of islands.

1.4.5 WATER PARAMETERS

As theAtoll lagoon is relativelyppen to the sea, nonal marine salinities prevail, witburface
water salinities ranged from 35:736.7 ppt (James & Ginsburg 197Bibson and Hoare, 20R6
With the higher evaporation rate of water from inside the Atoll, the salinity is, on avergos, 1
higher than the strounding ocean, (generall$6 ppt, as opposed to the 3ppt) (Gibson and
Hoare, 2006).
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Water temperatures range frorbetween 27¢ 28°C, to a depth of 50 nthough during still
weather in August / September, temperatures can ris82eC in some areas on the atodsulting

in mass bleaching of corals down to 30 m (Bridi®99). These high temperature peaks are
A W becoming more frequent as a result of climate
change.

The waters outside the Atoll can be
exceptionally clear, with visibility as high as 40
e 0000 m at a depth of 10n. Inside the Aoll, wateris

' =g;9ggg:§gbog&ogc often turbid (James & Ginsburg 1979).
-0 Measures ofvisibility in 2005 showed some
variation between March 205, withvisibility at
between 4.5and24 m, and Maywith variation
from 6to 30 m. Marchisgenerally characterized
by stronger currents and winds, resulting in
rough seas and increased turbidity, whilst May
is characterized by calmer weather and
correspondingly higher visibility Figure 15;
Gibson and Hoare, 2006)

AGURE 15SEDIMENT DELIVERY BY

WATERSHED BASIN (BURKE ET AL. 200¢ Tropical storms will have a temporary impact on
water parameters.Following the passage of

Hurricane Mitch in October 1998, Seawifsean colour images showed that large river plumes
from Honduras extended out to the atoll (Andrefouet et al. 20@&h a significant increase in
turbidity. Sedimentation and agrochemical contamination from mainland watersheds have been
highlighted as péhaps one of the greatest impacts on the Belize reef, after climate change.
Dt 2 @S Nadne ReSe®/& lies eastsikwatershedswhich drain some of the principal banana
growing areas of southern Belize. Following storm events, the increased sedoadrif these
rivers is also accompanied by an increased pesticide load, as rain washes agrochemicals from the
watersheds into the rivers, and from there into the €&gure 16)

This is overshadowed by the watersheds emptying into the Gulf of HonffarasGuatemala and
Honduras (particularly the Ulua, Motagua, Patuca and Aguan) where land use change has
removed much of the natural vegetation from the formerly forested slopes (Burke et al., 2006).
significant increase in turbidity was also reporteteaiHurricane Mitch, with impacts from both
Honduras and the Belize mainland.
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wwi Watershed Influence on Belize's Southern Reefs FIGURE 16 WATERSHED
LbC[ ] 9b/ 9/{ hb
SOUTHERN REEFBOOD /
WWF, 2011)

Data Source: Plume datasets
(WRI, 2006) and coral reef
datasets (WWF, 2006)

Nadia D. Bood
09/02/2011

FIGURE7?Y {9!2LC{ /1]h
AFTER SHANK ET AL. 2010/ SOTO ET
2009
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Sediment core analysis of two sites within tr
Belize reef sstem (Turneffe Atoll and
Sapodilla Cayes), indicate that watershe
runoff onto the reef has increased relativel
steadily over time, consistent with historice
and current land use trends. Sediment supg
to the reef is greater in the south, with greate
urgency for action to reduce runoff impact
(Carilli et al., 2009).

SeaWifs ocean colour images also shows tl
a largepulse of river water extends from the
Guatemalan and Honduran rivers, stretchir
2dzic Fa FIN Fa Dt2@S]|
storm events (Figurd7; Soto et al., 2009;
WRI/ICRAN, 2006; Andrefouet al., 2002).
Connectivity was tracked using the proxy
weekly mean chlorophylh concentrations,
derived from satellite magery overa nine
year period. These studies indicated tha
Honduran river plumes, particularly that o
the Ulu"a River, reached the southern part «
the Belize Reef 61% of the time.

Reef Mar i Naagéhestlanv e

201 9-202 3

A More than 80%of sediment, and more thar
half of all nutrients (both nitrogen anc
phosphorous) entering the Mesoamerica
Reef originate in Honduras

A Guatemala was identified as source of
about onesixth of all sediments and abou
one-quarter of all nitrogen and phosphorou
entering coastal waters.

A Compared to the other countries, relativel
minor percentages of the regional sedimel
load come from Belize 10 to 15%) and tl
Yucatan Peninsula in Mexico (5%) of t
nutrients from all modeled watersheds.

A Of the 400 watersheds in the region, th
it de@tkrshed in Honduras was found t
be the largest contributor of sediment
nitrogen, and phosphorous. Other significa
contributors are the Patuca (in Honduras
Motagua (in Guatemala and Honduras
Aguan (in Honduras), Dulce (in Guatemal
Belize (in Blize), and Tinto o Negro (i
Honduras).

Adapted from & | dzY-daysed Pollution
Damaging Prized Central American Reefs; W
analysis maps sources in Belize, Guatema
| 2y RdzNJ & WRa2D@A O2 ¢
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1.5. BIODIVERSITY OF MANAGEMENT AREA

Sgnificant biological information has been accumulated 2 dziT Df 2 3SNR A wik&Sthe al NA y ¢
establishment of thdD f 2 S NI a wS S Fat Mi&ie SdyeNiaDIR6, gndi thelinipRryfentation of

ongoing reef health and fish stock monitoripgograns. This section provides a brief summary of the
information on the areag drawn from Fisheries Departmemeports, published papersmonitoring

reportsand consultations during the management planning process.

1.5.1 ECOSYSTEMS

Whilst national ecosystem mappiiilyleerman, 2004, revised 201@ijvesanoverview of theeight broad
SO02aeaiSvya G2 0S5 T2 dMaR6 Rleermanf 2@ INddedintenstvé& SFudids havé 0
provided a finer detail more useful for management plaghMap 7;Mumby and Harbornel 999 WCS,

2005). Mumby and Harborne developed classification schem#hat identified seventeendifferent
ecosytem categories within the Atoll, whilst the WCS mapping defimazhty-one as part of their Living
Seascape ir#tive.

Df 2 SN & oorSifetfed theibst develbpdaf the four atolls of the Mesoamerican Barrier Reef

System (MBRS), the longest Barrier reef system in the Western hemisphere. Stretching from the Yucatan

to the south of Belize, the Mesoameait Barrier Reef is recognized as one of 233 ecoregions with
biodiversity and representational values considered outstanding on a global scale, and recommended as

a priority area for conservation (OlsorC&nerstein, 1998 Y R | G KA IKSald LINA2NARGeé¢ 9
Priority Area(Kramer and Kramer, 200Belize has an estimated 1,420 km?2 of reef within its waters

5.5% of the reefs of the Wider Caribbean (World Resources Institut&).200

ATOLL STRUCTURE

The Atoalis surrounded on all sides by a sharply defined reef (Stoddart, 1962), with an interior lagoon that
is highlighted for the high number and density of patch redfise windward reefwall is very well
developed, with many of the shallow spurs bare of tivioral and encrusted witlocalline algae (Stoddart
1962).The leeward reetvall is narrower, and the spurs and grooves are not as well Idgeel (James &
Ginsburg 1979) he reef crest forms a ridge of living coral separating the reef front from thdlatefThe

reef flat, which is not more than 4 m deep, is covered with white cogramed sand stabilized locally by
sea grassDirectly in the lee of the reef crest is a pavement zone about 10 to 100 m wide comprised of
cemented reef rubble with someeattered coral growth (James & Ginsbut§79).

A baseline assessment in 1962f | 8 aA FASR (KS LISNALKSNIf NBSTa 27
(Stoddart,1962):

1. The northern reef, with a reef flat about 500 m wide
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2. The eastern reef, stretching from Northern Entrance to Northeast Caye, with a very
wide reef flat of about 5091400 m

3. The southeast reef, from Long Caye to the Southwest Cayes with a narrower reef flat
with a width of about 20@ 500 m

4. The leeward reef, with a reef flat 4@0600 m wide in the north, increasing to 700m in
the south.

MARINE ECOSYSTEMS
The marine ecosystems can be defined by the zones within which they exist:

A Epipelagic Zone
A Mesopelagic Zone
A Bathyal Zone

Epipelagic Zoe (0m ¢ 200m)

The Epipelagic Zone ranges from 0 to &9tand includes the shallow waters of tA®ll lagoon and the
deeper waters of the fore reef. Within this zone there are an array of ecosystems that have evolved in
response to the degree of exposure and impact of wave action, current direction and intensity, light
intensity and light spectra, andre defined by their species composition, formation and substrate
characteristicsFivebroad ecosystems have been identified and mapgeddr this management plan,
mangroves have been integrated into the terrestrial ecosystem descrifitiap 6; Table 12:

Forereef (upper and lower reef slopes, including spur and grove topography)
Reef crest and reef flats

Back reef (with patch reefs)

Seagrass

Sparse algae / sand

D > > D>

Fore Reef

In general, a gradually sloping fareef lies on the seaward side of th&oll wallrunning perpendicular
on the north and east windward sides of the Atallong the length of the fringing reeft includes the
upper and lower reef slopewith an incline of between 0° and 45° on a substmatdominated by bedrock
and sand, anéxtends from approximately 400m to 1.5 km wijde the drop-off. The edge of the drop
off lies at a depth of between 185 m

The forereef Immediately seaward of the reef crest @m relief spurs (with a height less tham® in

shallow water usualy formed by accretingdrd corals and calcified algaehelgrooves usually contain
sand or bare bedrock. Wave energy can be higiis upper fore reef then extends out to a depth of 14
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Meerman, 2017

WCALIVING LANDSCAREGO6

Mumby and Harborne1999

Coral Reef
Reef: Shallow coral Ree

Patch reef

Forereef: Sparse massive and branching corals
Forereef: Dense massive and branching corals
Shallow incline foreeef: Rock

Reef crest / branching coral

Low relief spur and groove

Low relief spur and groove: Massive and encrusting
coral

High relief spur and groove: Massive and encrusting
coral

Reef crest / branching coral

Dense patch reef: Massive and branching corals
Diffuse patch reef: Massive and branching corals

Fore Reef: Sparse massive and encrusting coral
Fore Reef: Dense massive and encrusting coral

Other Reef: Reef crest
Other Reef: Low relief spur and groove

Other Reef: Reef crest
Patch Reef: Dense patch reef
Patch Reef: Diffuse patch reef

Seagrass
Seagrass Beds

Caribbean Inner Lagoor
/ Sparse Algae

Fleshy brown algae /
gorgonians

Sparse algae /sand

Shallow lagoon floor: Sparse seagrass

Shallow lagoon floor: Medium density seagrass
Shallow lagoon floor: Dense seagrass
Turbidwater (seagrass)

Shallow lagoon floor: Fleshy brown algae
Backreef pavement: Fleshy brown algae

Backreepavement: Sand with sparse mix
Various: Sand and sparse mix

Shallow Lagoon Floor: Sparse seagrass
Shallow lagoon floor: Medium density seagrass
Shallow lagoon floor: Dense seagrass

Shallow lagoon floor: Fleshy brown algae / gorgoniar

Rubbk and parse algae
Sand with sparse algae

Mud Mud / Bedrock
Caribbean Open Sea
Bathyal Bathyal
Mesopelagic Mesopelagic
TABLE2MARINBB / h{ , { ¢9a{ hC D[ hMeeman{20W;9\E, 200&tumpy[et al,1999)
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Glover's Reef Marine Reserve: Ecosystems

Coordinates: UTM Zone 16
Map Datum: NAD 27
January 20, 2007
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. Diffuse patch reef, massive and branching corals
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. Deep water (mud)

D Backreef pavermnent; sand with sparse mix

. Backreef pavement; fleshy brown algae

D Various;, sand and sparse mix

Caribbean open sea

. Bathyal

. Mesopelagic / bathyal

0 2 4 6 8
— _ 1
Kilometers

Scale: 1:140,000

MAP7Y 9/ h{ . {¢9a{ hC D[ hz9w@¥NNSEASARESWICE, 2008)9 { 9 w+ 9

57



Gl over 6s Reef Mari Nanagéhmest®lanv e
201 9-202 3

22 m, ands characterized by impressive spur and groove formations, a major tourism resource

that attracts divers from around the world. The tops of these spurs are carpeted with a variety

of corals and other invertebrates, with the large surface areaided by the canyon sides and

OdzNNBy G a GKIFG LI aa urjelcihvaBness) providlikg$ddaiirig bhRARiGhS Q. 6 2 NJ &
a multitude of marineorganisms. In 1999, this was described adiveerse community of

species, the most common beim@rbicella annularis, M. cavernosa, Siderastrea siderea,
Dichocoenia stokesii, Undaria agaricites, Postgs. Diploria spmndMillepora alcicornisSoft

corals such aBseudoplexura sppndPseudopterogorgia sppiere common, and fleshy brown

algae, re branching algae and green calcified algare abundant(Mumby and Harborne,

1999)

The windward fore reef is very well developed, with many of the shallow spurs bare of living
coral In 1962, before the currentimpacts on reef health, it was descrbbéingcharacterized

by first aPoriteszone, followed by annulariszone, aPoritesLithothamnionzone, then the

reef crest of dead reefock encrusted wittA. agaricites, P. porites, Millepgrand finally a well
defined spurand-groove zone primarily of massive palmatacolonies on the outer slopand
encrusted with coralline alga¢éStoddart, 1962)lhe leeward wall is narrower, and the spur and
groove structure are not as well developedistorical reports describe thieeward reefas
comprised of a mixe@ervicornizone, a mixedalmatazone, followed by aAnnulariszone to
depths of 5to 10 m with taller colonies in deeper water, and then long buttressedviof
annularisand pillars oD. cylindrugStoddart 1962).

Thespur and groove formations giveay to the lower reef slopeyith an angle < 45°, associated

with the drop off wall of the Atoll. With coral diversity and density decreasing in correlation

with decreasing light intensit The deepesgrowing hermatypic coral observed was a small
Agariciafragilid G mMnuH Y 2y (GKS ReedlAtd NimesiahdRGhsb2tg§79)Dt 2 IS ND &

Reef Crest and Back Reef

The reef crest and reef flats lie behind the foeef, and areconsidered typical of high energy

surf zones around the Caribbean. Coral species inhabiting these areas are hardy enough to be
able to withstand the breaking waves, constant strong current, exposure at low tide, and high
light intensity.

The reef crest fans a relatively unbroken barrier along the Atoll margieparating the fore

reef from the backeefandprotecting the lagoorirom the wave actionlt is the shallowest part

of the reef,isoften emergent,absorbngmuch of the wave energy, and is partiady important

for maintaining the structure of the cayes within the Atoll. Where the reef crest is absent, breaks
2 NJ W O dz{Tkre®of tAeSefedrNidannels occur on the windward side of the Atoll, connecting
the lagoon waters directly with the open oceathe North East Channel (1,400 yds wide), the
Southwest Chamel (approximately 1 mile widednd the channel between Long Caye and
Northeast @ye (about ¥ mile wide).
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The reef flatdehind the reef crest are not more than a maximum of 4 m deep, and are covered
with white coarsegrained sand stabilized locally by seagrase shallowest areas of the reef
flats, just behind the reef cresprovide high quality sport fishing, especially for bonefish, but
concerns have been expressed over fhatential tourism impacts caused by sport fishermen
and others walking in the shallow waters of the reef crest @ flats

Beyond the reef flats is a cantum of habitats from thealgaeencrusted coral rubble
pavement zone of between 10 and 100 m wide, consisting of cemented reef rubble with some
scattered coral growth (James et al., 190)the sandy muds of th&halassianeadows and
scattered patch refs, in waters rangingfom 0to 4 m deep, and sheltered by the fringing reef.

The sheltered waters of the Atoll lagoon promote the growth of patch reefs of varying size and
density, distributed across a lagoon benthos dominated by seagrass meado@®ften
surrounded by a halo of sand\lthough patch reefs are usually formed by hard corals, this
category is also used for patches where the coral has died and another organism now dominates
(such as the macroalgal dominated patch rgef§wo categories opatch reef have been
defined in the lagoon:

A Diffuse Patch Reef: Dispersed coral formations in the lagoon covering less than 30% of
the benthos, surrounded either by seagrass, sand or algae. Although patch reefs are
usually formed by hard corals, this cgtey is also used for patches where the coral has
died and another organism now dominates (such as the macroalgal dominated patch
reefs.

A Dense Patch Reef: Aggregated coral formations in the lagoon covering more than 70%
of the benthos, surrounded eithdyy seagrass, sand or algae.

Early assessments showed thit§ Y I 22 NAR (& 2F GKS Y2NB GKFy ypn LI
lagoonwere distributed randomly with the exception of those in the western and northeast

portions of the Atoll where thewere algned along NN&trikingtrends. They rangd in size

from about 10 m to a fewdmdred meters (Wallagd 975), andtonsised of massive corals such

as Montastrea, Diploria, Siderastreand Porites, with occasional thickets oAgaricia and

Acropora cervicorsjand an80% hard coral covevith 20% algae coveWhere there was dead

coral,sea fans and brown algaeere eoundant(McClanahan & Muthiga 1998)

A more recent assessment in 1990& a2 F20dzaSR 2y GKS O2YLRAAGAZ2Y 2
and showthat they hal undergone a major change in their ecologxperiencinga 75%

reduction in coral cover (wittM. annularisshowing the least loss), a 99% loss in cover of
Acroporaspp., and a 315% increase in algae cover, particularly of the erect brown algae
LobophorgMcClanahan & Muthiga 1998).

The cause fathe dramatic changérom 80% hard coral covavith 20% algae covéo 20% coral
cover and 80% algae covever the past 25 yearis complex, and due to several intelated
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level of nutrients, and disease.

Lagoon Floor

The lagoon ranges in depth from 6 to 18 wmith a benthic compositioncomprised of
predominantly fine sand and mud sized carbtmaediment.lt supportsseagrass meadows
categorized into thre¢ypes, dependent on density (Tatd8). Some deeper areas of the lagoon
are almost completely barren of vegetation, though echinoderms and other invertebrates are

common.

SEAGRASS

Sparseseagrass

Seagrass cover < 30%;

5SLIGK ¢ MHYT !y3aftS 2F at2LI X n

This benthic class is dominated by sand and mud, with seagrass frol
genera Halodule, Halophilaand Syringodium,with low densities of
Thalassia. Corals are usually absent, but algae of the gergatophora,
Laurencia, Halimeda, Penicillus, Avrainvillea, Udated Cymopoliaare

likely to be present

Medium seagrass

Seagrass cover: 300%;

5SLIGK ¢ MHYT !y3afS 2F at2LI X n
Dominated by a sandromud substrate, with seagrass from the gene
Syringodiumand Thalassia. Some corals may be presenignicina
areolata, Siderastrea radiarend Porites spp, and gorgonians from th
genera Pseudopterogorgia. Algae of the generd.aurencia, Halimeda
Pencillus, Avrainvillea, Udoteend Cymopoliaare likely to be present.

Dense seagrass

Seagrass cover: > 70%;

5SLIGK ¢ MHYT !y3aftsS 2F &at2LI X n
This benthic class is dominated by a sand or mud substrate, with see
from the generaSyringodiumand ThalassiaAlgae of the generhaurencia,
Halimeda, Penicillus, Avrainvillea, Udot@ad Cymopoliaare likely to be
present.

TABLEL3: SEAGRASE/ h{ ., { ¢ 9a{

Mesopelagic / Bathypelagic Zone (20@to 2000m)

The Mesopelagic and Bathypelagic Zones include the deeper waters that surround the Atoll.
The MesopelagicZone extends from a depth of 20éh downwards, merging into the

BathypelagicZzone continues from 200 m to 2,000 m, beginniagthe edge of tle continental

slope and extenithg beyond into the deeper wate¥Vhilst little is known of the marine life that
exists here, whale sharks and othereanicspecies are known to travel parallel to the reef,
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interest in access to fish stocks in these zones, with several pilot projects proposed.

REEF HEALTH

Regional Reef HealtiReef health across the
region has experienced a massive decli
over the last five decadeMore than 75% of
Caribbean coral reefs are considere
threatened a figure expected to increase t
90% by 2030, and 100% by 2@{Bairke et al.,
2011).

From havinga vibrant Mesoamerican &ef
with a mean percentagédive coralcover of
38.9% before 1984 (andith some areas as
highas70% live cover isome fore reef areas
before the decline ofAcropora cervicornjs
(Jackson et al., 20)4the regionalive coral
cover was reported to have declined to
approximatelyl0% in 2006. It has improve(
since then, stabilizingat 18% (HRI, 207).
Reef health inthe Mesoamerican region in
2017 was rated adrair with a ReefHealth
Index (RHI) score of®out of a possible 5.0
This represents an increase since the previc
assessmenin 2015, with an RHI of 2.5nd a
rating of Poor(HRI, 2015).

Whilst this is encouraging,the parallel
increasesn fleshy macroalgal coveeducing
coral recruitment sitesand overshadowing
living corals the limited Diadema urchin
recovery,continued fishing pressure orhe
herbivorous fish required to keep the alga
under contro] and poor waterquality from
activities in the regional watershedare
thought to belimiting coral recovery(HRI,
2015)

Coral Bleaching:Anthropogenicallyinduced

global warming is widely believed to b
responsible for increases in global sea surf:
temperature. Corals are highly sensitive

changes in water temperature increases of
only 1°C can have potentially lethal effect
High water temperature eants in the MAR
region have resulted in several largeale
bleaching events (e.g., in 1995, 1998 and 20
causing significant coral mortality in sormr
areas.

DiseasesCoral disease outbreaks are one
the single most devastating disturbances
coral refs in the Caribbean an
Mesoamerican Reef in the recent past.

Disease has always been a natural proces:
regulating populations, but the recen
increased magnitude of disease and resulte
mortality may be unique in the last sever:
thousand years. Beased organisms tend ti
thrive in higher temperatures, and some me
also benefit from increased ultraviolet (U\
radiation. Both stressors (temperature an
UV) may render host organisms mol
vulnerable to disease.

Diseases have also been linked to eledal
nutrients (especially  from sewage
sedimentation and runoff. Corals seem to t
more prone to disease when affected by othi
stressors.

Healthy Reefs for Healthy People Initiative
2007

Reef Health in Beliz&heBelize Barrier Reef experienced mass coral bleachirigddirst time
in 1995 (McFieldl999; McField et al., 2007), affecting haatalsat a national levelincludirg
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thereefsoDf 2 SN & wS S BureeysM@reg/cSndwetBdiaSAREBlovember 1995,
representing patchieef, back reef and fore reef, demonstratitigat 44%, 27%, and 61% of the
reefs affected, respectivelyThe greatest impact was on the critical reef buildsumecies-
Montastraea annularisAgaricia agaricites, Agaricia tenuifolia, Madrasigp., andPorites
porites (McField, 2000)Extensive bleaching d@fgaricia lamarckiA. grahamae Siderastrea
siderea andDiploria labyrinthiformisvas also reportedWhen these sites were fgurveyed in
May 1996, the degree of bleaching had decreased to 6%, 7% and Kp#gtreely, indicating
that when conditions aréavorable recovery is possibiMcField, 2001).

. St AdefS waie agairsignificanty impacted in1998 by acombined blow froma second,

more severanass bleaching evefdllowed closely byHurricane Mitch,a Category 5 hurricane

with winds of 290 km/hrwhich passedapproximatelymi n YAt Sa &a2dziKSlFad 27
duringthe last days of October 189Since then, bleaching events have been recolddselize

with increasing frequency, and are thought to le&acerbatedby increased acidification

resulting from higher CQevels (Anthony et al., 2008J able 14)The intensity and frequency

of tropicalstorms has also increased.

Event | Year | Scale of Event

Hurricane Earl 2016 Mechanical damage to corals, reduced
water clarity

Coral bleaching event 2015 Significant bleaching

Phytoplankton bloom 2011 Southern and central Belize coastal watel

Ban onfishing for herbivorous fish 2009

Earthquake 2009 Catastrophic slope failure in 50% of
surveyed reef sites in SWCMR

Lionfish first reported in Belize 2008 Impacting juvenile reef fish

Coral bleaching event 2008 Some coral bleaching

Coral bleaching event 2005 Significant bleaching

Hurricane lIris 2001 Category Surricane¢ mechanical damage
to corals, increased sedimentation on ree

Hurricane Keith 2000 Localized coral mortality

Hurricane Mitch 1998 Category Surricane¢ mechanical damage
to corals, increased sedimentation on ree

Coral bleaching event 1998 Catastrophic bleachingapproximately
50% decline in coral cover

Coral bleaching event 1995 Small scale bleaching

White band disease on Acroporid Since late | Major Caribbean wide dieff Acroporid

corals 1980s corals

Viral epidemic in urchiDiadema 1983 Major Caribbean wide dieff of Diadema

antillarum population antillarum

TABLHAA4: EVENTS AFFECTING THE BELIZE REEF
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59: 2 F . S trdelsifetaie cubrenmyi-refted as in Poor or Critical hea?®P6 are rated as
Fair, andonly 12% considered in Good healtijth 0% in Very Good health, based on a survey
of 94 sites across the counirigased on assessments at 94 siidRl, 207T).

Reefl SIf K 4G Df2@8SNRa wSST ! (2ff

Glovef ReefAtoll has followed the national trend reef health but with shallow reef (3

m) and deep fore reef sites (@7 m) on Glove® experienmgthe most distNd | y OS 2F . St AT §
three atolls,showinghigher levels of coral mortality the late m b dotined Ehe other two atolls

in Belize(Kramer et al., 2000)The reefshave been impacted by a number of sevearal

bleaching evers, the first recordedn 1995 (McField, 20Q1Three sitesvere surveyedon the

Atoll in October and November 1995, representing patedf, back reef and fore reef. They

showedthat 44%, 27%, and 61% of the reefs affected, respectively. When these sites were re

surveyed in May 1996, the degree of bleaching had decreased,t@%%nd 12%, spectively,

indicating that when conditions afavorable recovery is possibigvcField, 2001).

GloveQ & \WaBsrificanty impactedagainin 1998by acombined blow frommass bleaching
event andHurricane Mitch, the fourth strongesttorm documented this century with winds of
290 km/hr,which passedapproximatelymy v n YAt S& a2dzi KSI aidhedst Df 2 S NI
days of October 1998Assessments at twohallow windward reefsites showed that they
suffered severe hurricane damagedcoralmortality, while bleaching and diseases were more
prevalent on the leeward reefReports described extensivaructuraldamage to the windward
eastern and northern foreeefs,affectingboth branching and massive corals down to attle

of 10 m.Many of the corals remaining were severely abraded, with little living tissue remaining
and oral mortality was estimated tbe 60¢ 70% (Bright 1999).hHE east facing shallow reef
sites sustained the greatest damage, with tKertheastD f 2 @ S Ndpdrteds hadnghe
highest degree of damage in the entire 8é@merican regionn addition, exposed deep fore
reef sites on Glov& had higher than average damage, consisting primarikypotked over or
broken corals, and withoral recruitment reduced b80% (Mumby1999).

GloveR fore reefsalso demonstrated consistently high incidence of coral disease compared
to other fore reef sites sweyed in Belizelhis was especialgofor the East Glovers site, located
on the fore reef near Middle Caywith live coral cover decliningver the twoeyear period from
14.6% to 6.4%a decline also reflectedt the siteat the southeast end of thédtoll, which
decreased fron23.6% to 11.1%McField,2001) Species diversitalso declined at both sites.
These eefsstill displayed remnant signs bleaching up to 10 months after the malsteaching
event recorded in September, 1998hese changes were attributed to tlkembinedimpacts

of the bleaching event andutricane Mitch in 198.

The most recent HealthiReefs assessmentirveyediwelvesitesl & Df 2 @ Sie@dere wS ST o ¢
rated as Fairbetween10%and <20%live coral cover)gight as Poo(between5 and <10%live
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coral covey and one as Ciritical (< 5% live coral cavEng Atoll had an average live coral cover
of 16%, but has a macroalgal cover of 1% lower than the regional averageverall, reef
health is considered to have improved over the two years since the 2015 asseqtheiptd

et al., 2018)

The histoy of change iD f 2 @ S NIadine R&&VEs similarto that of other reein the
region Ithas experienced the same largeale threats, including hurricanesss of herbivorous
urchins and parrotfish, unsustainalfishing, coral disease amdass coral bleaching triggered
by prolonged highsea surface temperatures. Alfithese impacts have contributed towards the
extensive loss of key re#lildingAcroporaspecies as welasAgaricia, Millepora, Diploria spp.
andMontastraea spp

Global climate change (with increasing s€a o
temperatures, UV levels, and associated oceaResilience Characteristics GRVR corals
acidification), has been identified as theggest
contributing factor in reef health decline A Includes reef drop off, with increased
(Aronson et al.,2006). The increasing sea She|f/.0C€.anIC water interchange,
) ) reducing risk of higher water

surface temperatures resiglin coral bleaching temperatures
andthe breakdown of the partnership between A Channels through reef barrier with
corals and zooxanthellae. This reduces the strong flow and water exchange (thouc
resilience of corals, leaving them more limited to threechannels)
. . . . A Shaded west facing slope of the Glove
vulnerable to disease and infection until sea :

o Reef Atoll shades corals, reducing
temperatures  fall, and the symbiotic  y5maging UV radiation
relationship can be restablished (Marshall et A Reef relief and environmental gradient
al, 2006). As high sea temperature events fore reef, reef crest, back reef and
increase, teaching is predicted to rise Iagtoo? VIV'fth reef ??tfheslnczteigf?mg t
significantly (Westmacott et al., 2000), with an PO o for coral folerance taifieren

) _ . } temperature regimes

associated increase in coral mortality andi Reduced water contamination from
macroalgal growth. This has significant land-based sources with increased
economic implications for the fisheries din  distance from shore
tourism sectorsandoverlies and adds to other.
stressors, including coral diseases (black, white and yellow band diseases and white plague),
unsustainable fishing of herbivorous fighe population crash of the herbivorous losgined
sea urchirDiadena antillarumand other environmental stressors such as sedimentation and

pollution (Liddell et al, 1986; Aronson et al, 1998).

All these shiftsg in fish populations, in coral species dominance, algal growth and water
parameters- lead to concerns for #h future viability of the coral reef ecosystem, from a
biodiversity point of viewas well as in its rolas an economically important fishing and tourism
resource in Belizand as a protective barrier to increasingly intetisgical storm events
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Thereare, however, positive changes over recent years, with an increase in % live coral cover
that includes the important reebuilding corals. Whilst coral bleaching has continued, with
seven largesale bleaching events since 1995 (i K S NB  Klargegcaléi modaStberent:

in the last two yearsThe moratorium on fishing of herbivorous fish is resulting in an increase
in parrotfish biomass, and first indications of a slight decline in macroalgal cover (Mcfield et al.,
2018).

TERRESTRIAL ECOSYSTEMS

The six cayes, all located on the southeast side of atoll, are aligned more or less alomg a NE
SW axis, with the exception of Southwest Il Caye which is aligned almostsooittn
Terrestrial ecosystems represented on the cayes are eilliepical coastalegetation on
recent sedimentga continuum ranging from sand beaches with herbaceous beach vegetation
to well-structured littoral forest) and mangroves (Tables 15 and 16).

TERRESTRIAECOSYSTEMS

MANGROVE

Coastal Fringe Rhizophora manglextends out from the shoreline of Middle Caye and Southwest Ce
Mangrove and Avicennia germinanis found on the western portion of Northeast Caye.
HERBACEOUS BEACH COMMUNITY

Rubble Beach Located primarily on the windward side of the cayes, with coral rubble deposits for

ridge or rampart of broken coral , which may be as much as 5ft high.

Sandy Beaches These gently sloping, coral/algal fine sand beaches are located on the leewanf side
cayes.

Littoral Forest Characterized by species such as sea gr@pedoloba uvifedaziricote Cordia sebestena
and gumbolimbo Bursera simarubj this forest type is found on the southeast side
Northeast Caye, with a small stand also bemgated on Middle Caye, interspersed wi
grassland, This ecosystem, whilst not occurring within the Marine Reserve itst
highlighted as underepresented within the National Protected Areas System, argrestt
threat from coastal development.

Brackish Pond Middle Caye, Northeast Caye and Southwest | Caye have small depressions in the
portion of the caye that fill with brackish water during the rainy season.
Coconut Palm The littoral forest on the majority of the cayes has already been cleared, and the

LX FyGSR ¢gAlGK 0202ydzia o02NAIAYylIEte GKS
8Stt26Q3 Ylye fIFyR2gySNE KI @S NBLIEtY ¢l
hybrid between the Malaysian dwarf and the Panamanian tall coconut varieties. In
places, such as Northeast Caye, these form dense thickets.

TABLESTERRESTRIOL h{ , { ¢9a{ hC D[ hMeewmanh{20W;90\LS, 200&;h[ [ 6
Mumby et al.,1999)
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Meerman, 2017 WCAIVING LANDSCAPEG06 Mumby and Harborne, 1999
Tropical coastal Mangrove Coastal Mangrove Fringe
vegetation on recent Rubble beach Rubble Beach

sediments Sandy beach Sandy Beach

Sandy beach and palm
Littoral forest

Brackish Pond

Palms and buildings
Brush and grass

Littoral Forest
Brackish Pond
Coconut

TABLEG: TERRESTRIBL h{ { ¢9a{ hC D[ hMeeman{2017;9\8SE, 200@umpy[et ab,1999)
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The following descriptiosiof the cayes is taken mainly from Stoddart (1962) and Stodxtaat. (1982),
updated by recent observationsand the Wildlife Conservation Society Living Landscape mapping
initiative (2006)Figure 13

Northeast Caye

([ brackish_pond
[ brush+grass
I camp_site - \
1 dump_site -2
I littoral_forest
[ mangrove

[ palms+buildings
[ rubble_beach e
[ sandy_heach

[ sandy_heach+palm

Long Caye

Middle Caye

Southwest Caye | & Il

FIGURE 18: ECOSYSTEMS OF THE(CIWNWES SEASCAPES, WCS, 2006)

Northeast CayeNortheast Caye, the northernmost of the cayes, is located to the north of the eastern
channel leading into the atoll. It is semicircular in shape, with an area of approximately 4.5 ha. The
windward side has a high rubble/shingle beadte caye retaineuch of its natural cover, though also
supports a tourism resort.

A total of 40 species of plants were recorded on the island (Stoddart 1962; Linhart 1980; Satddart
1982). Presently, a tall broadleaf littoral forest grows on the southeast sidehefcaye, and is
characterized by sea grap€occoloba uvifejaand gumbo limboRursera simarubfawith Ficus citrifolia,
Pouteria campehianand Cordia sebestena patch of black mangrovAyicennia germinandies on the
western half of the caye, whtla dense, unmanaged omeut grove dominates theenter(Walker, 2007).
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A multispecies herbaceous flora to the northwest extends towards a rich beach flora that has established
on coral rubble deposited by Hurricane Mitch. A small brackish pond lies aettterof the caye.

Long Caye North @mont Caye) This small shingle caye or islet, also owned by #m@adnts, has
developed on a patch reef located in the main channel between Northeast Caye and Long Caye island.
Whilst originally having an area of about 0.5 ha, it was heavily impacted and eroded by Hurricane Mitch
in 1998, which completely destroyed the builgifocated on the caye. Originally, the caye was covered

by coastal scrub, with a total of 22 plant species identified by Stoddart (1962), Linhart (1980) and Stoddart
et al. (1982). The islet is now an almost completely bare sand caye, with very littiatieqe

Long CayelLong Caye is a long, narrow island with an area of approximately 6 ha, with two well
developed, parallel shingle ramparformed by successive stornBeachrock is found at its southeast
corner, and the reef rock is exposed at lowetidorming pools. To the north is a low peninsula that is
intermittently connected to the caye.

Most of the island is covered with coconut plantation, with 28 other plant species recorded (Stoddart
1962, Linhart 1980, Stoddast al.1982). In 1994, a survey of the western sidéhef caye only identified

25 plant species (Meerman, 1995), including chit paligifax radiaty on the southern part of the
island, and ziricoteGordia sebestenaon the coral ridge. The black torcEi¢halis fruticosa and the
passionflower Passiflora subero3avere the two most frequently observed species, forming dense
tangles on the southern end of the island. Whilst mangrove was present, it was very limited in its
distribution (Walker, 2007)

In 1997, the coconut trees on the island were infected by the lethal yellowing disease, with dying palms
recorded on all parts of the caye, the most severely affected area being the southern point (Berlin &
Quiroz, 1998)The owners of Slickrock and Off theal\Dive Shop on the northern half of the caye have
been treating some of the coconut trees anglanting with the resistant Mgyan hybrid. More recent

work indicates that, with the exception of the beachfront area operated by Slick Rock, the condition of
the native flora has improved in condition in recent yeassibsequent to the loss of much of the coconut
cover (Walker, 2007). Littoral forest and herbaceous beach community plant speciesestalkshing
across much of the island, and have been sastully incorporated into the landscaping around the- Off
the-Wall Dive Shop facilities.

Middle Caye Middle Caye, with an area of about 6 ha, is situated nearcinater of the unbroken
southeast reef tract. It has beachromk the seaward shore and a swampy area on the southwestern end,
with a brackish water pond located in tioenter.

In the past, most of the caye was covered with coconut thicket, with a total of 42 plants species recorded
in the past by Stoddart (1962)jinhart (1980) and Stoddadt al. (1982) and 30 species in 1998
Meadows (Bright 1999). Meadows noted that no black mangroves were present on the caye during the
1998 survey, though it has becomeeastablished on the nortieastern tip of the island almost certainly
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as the result of less aggressive beagks
clearance activities (Walker, 2007). In thg
fr68 mMppnQa GKS V\Ierét
decimated by lethal yellowing disease '
(Berlin & Quiroz 1998), and a total of 157 58
hybrid Maypan diseasgesistint coconut
trees were subsequently planted to replac
some of those that had died, near the
facilities. On the remaining area of thg
island, the untreated trees died rapidly an( .
many were removed (Bright 1999). '

A nonexhaustive survey of the flora o@
Middle Caye (Walker, 2007) demonstrated
that, in the absence of the coconuts, the native flora and vegetati ] X
assemblages are +establishing very well, with native speci ',"
assemblages being edilished over much of the island, greatly increasi(@s¢ ¥
the extent and condition of natural vegetation, and enhancing habil 0(”

X vyl

more unidentified herbaceous species. Species richness is evid¢
increasing as a direct result of the reduction of the coconut abundarj®,
and as a result of more environmentaflyendly management. It Would
appear that overall speciggchness is rapidly returning to natural leveld
though it can be expected that habitat structure will continue to chan
significantly over coming years as woody shrubs and trees extend
current limits of the littoral forest into some of the areas rmtly
dominated by herbaceous beach flora. Current management (pruning
taller growth, to maintain a vista) of a significant portion of the northe
portion of the island has provided a competitive advantage to two se
woody shrubsErnodea littorali@ndErythralis fruticosathe berries of the
latter being an extremely attractive food source to the resident white

crowned pigeons, to the migrant birds passing through the Atoll Top:Ernodea littoralis
significant numbers, and to the healthy population of black iguanas. Bottom: Erithralis fruticosa
red mangrove provides important habitat on the western side of the ca

WCS owns the caye and has established a research ficitg Df 2 ISNRA wS&ThewSa S| N
cleared northern end of the island. This includes a dormitory for researchdehoratory, kitchen,
YIylFr3aSNRa K2dzaSs aidl ¥F ljda NISNARAXZ aK2gSNAR -lpyR 02VYlL
diesel generators, air compressor for filling SCUBA tanks, and a dock. WCS has also provided a location in
this area for the headcarters of the marine reserve, administered by the Fisheries Dept. This includes
accommodation for reserve staff, a kitchen, and an area allocated for a small gesitier.
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Southwest | CayeThe Southwest Cayes are located at the southern enideoAtoll, immediately east of

GKS ONRIFIR &42dziKSNY SyiNlyOS G2 GKS |id2tftQa 322y
originally one large island, which was spilt in half during the 1931 hurricane (Gibson 1988), Stoddart (1962)
records suggst that they have existed in their present state for at least two centuries. The sheltered bay
between the two cayes forms a natural protected nursery area, though there are concerns that, following
Hurricane Mitch and the closure of the reef cut by datdbble, reducing the water flow through the area,
sedimentation is reducing the depth of the channel.

Southwest Cayeis$ the larger and more easterly of the two cayes, with an area of 9 ha. It is comprised of
coral rubble on its seaward shore, sandtbe leeward shore, and an area wétural vegetation irthe

interior that has been maintained (Maaz, 20157 he vegetation iprimarily coconuts and mangroves,
though 40 plant species were recorded in the past by Stoddart (1962), Linhart (1980) andriStbadla
(1982). The island, however, was heavily impacted by Hurricane Iris in 2001, and some of the vegetation
was affected.Significant mangrove clearance has been implemented by Isla Mdrsatdition the
coconuts have sufferedeserely from leth& yellowing. The affected area has been replanted with
resistant hybridcoconus. Tourism development of Southwest Caye has been towards the clearance of
white sandy beaches and the-establishment of coconutswith Malathion being usetb keep biting

insects at bay.

Southwest Il Caye: ¢ KAa OF &S A& (GKS Y2ad a2dzikKkSNXe 2y Df2¢gS
mainly sandy with no swampy areas. It was once entirely covered with coconut woodland, with 40 species

of plants recorded by Stoddart (1962), Linhart (1980) and Stoddait (1982).The northern portion of

the caye supports a healthy mangrove area, though the mangroves have been cleared from almost all
other parts of the caygdMaaz, 2015)Resort development has reduced the natural vegetation, with
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clearance for bare sal with coconut trees. The southern part of theh8ctare island, owned by Port
Authority, is the location of the lighthouse, operated by the Port Authority.

1.5.2 FLORA

A total of 34 naturally occurring native species of plaepresenting 22 families, have been reliably

identified as currently occurring within the littoral forest and herbaceous beach community of the cayes

2T Df 20SNDa wSST !G2ff 02Ff1SNE HAnTO® 2 KAfcad Sk NI
impacts have had huge impacts upon the flora of the cayasd the introduced coconut palm continues

to have a very major impact.

¢CKSNE Aad I RAGSNARS alLISOASE aaSvyoftl3aS F2N) GKAa SO:
Reef Atolfrom other island and mainland populatioribe flora of island ecosystems is dynamic in species
occurrence and stature; changes often reflecting both naturaydes and anthropogenic impacts

(Stoddart, 1962)

Species of the littoral forest and of tinerbaceous beach community play critical roles in the stabilization
of the cayes, and in providing habitat for the faupiacluding species that are endangered and / or have
very limited distributions.  National ;
populations of several of the plant speci
found on the cayes of the Atoll have
undergone significant decline in rece
years, as coastal beaches are cleared a
developed for coconut plantations, touris
and residential use. Those cayes wi
significant areas of littoral forest ang

Middle Caye and Northeast Caye,
particular, play a crucial role in th
continued survival of these ecosystems
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1.53 FAUNA

THREATENED AND ENDANGERED SPECIES

Several species of global concern adNB A Sy i Ay Df 2 3SNDa wHBSP/ Bk NA FISE fwe
9y RIy 3 S NBRie Nassd&youpér FEpinephelustriatug (one of several grouper species that

utilizethe spawning aggregation sites of Belize), the hawksbill tUgtlettnochelysmbricata), which uses

the Atoll for both nesting and feedingnd two species of cors®&. A 3K WOy Rl yI-EBMBRQ | y F
Y+ dzf Y Spedieeh&ivE&alBobeen recorded on thétoll.

INVERTEBRATES

Dt 2 @S NIMarinewReSefve has long been o — .
recognized for its rich and diverse fauna. The Ato ofralingifs D:interngt?o\rl?aﬁi\ﬁm
lagoon, patch reefs and spur and grooveCritically Endangered
formations are known for their high diversity,

Staghorn Coral Acropora cervicornis
attracting increasing numbers of tourists eaclElkhorn Coral Acropora palmata
year. With water depths ranging fromefshallow Endangered
reef flats and reef crest to the open sea, and &ire Coral Millipora striata
series of interconnected complex ecosystems Boulcer Star Coral ~ Montastraea annularis
mangrove, seagrass, sand and re¢he Marine > Coral Montastraea faveolata

Vulnerable

Reserve has the heterogenerity for high - - _ ,
biod itV Fi . ; | i 'th'r'[b I Y NekegtQaiial Agarica lamarcki
iodiversity. Five species of coral present within,, .~ Dendrogyra cylindrus

the Marine Reerve are considered to be criticallygjjiptical Star Coral  Dichocoenia stokesii
endangered or endangered on the global scal8oulder Star Coral Montastraea franksi
(IUCN, 2019Table 17). RoughCactus coral Mycetophyllia ferox

A recent assessment Surveyed elght sites CoveringABLE 17: CORAL SPECIES OF INTERNATIONAL
patch reef and foraeef. A total of 35 specie of CONCERN (IUCN, 2019)

hard coral were identifiedywith a maximum of 23

species identified at any individual si) common speciegccountedfor greater than 92% of species at
all locationswith Orbicella annularishe dominantspecies at all but Southe locations wherdJndaria
agariciteswas most abundant antflontastrea annularisvas ranked fourth Siderastrea siderealso
ranked highlythough less so at western site®orites asteroidesvas thespecies at patch reef sites
(Tewfik, 2014)Coral covewas found to be highest on sites the east of the Atoll, whilst those on the
western side showed the lowes$oft coral covers were gerally higher at eastern sites, wistrong
current, oceanic waterproviding suitable environment. Highest sponge aowvas noted at the western
side Macroalgaal growth was highest in the lagoon, whithy favorthese speciesvith shelter from
physical disturbance and potentially retained nutrienfste coral (i.eMillepora spp.) thought to be
indicative ofdisturbance by high energy waves of areas with poor water quality in the lagoomas
most abundant on the lagoon patch reefs, and lowest on the west reefs (Tewfik, 2014).
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CORAL SPECIES OF GRMgh{ and Tilley 2013)

SCLERACTIN®#ony corals ordefusing classification proposed by Budd et al., 2012)

Acropora cervicornis

Staghorn coral

Acropora palmata

Elkhorn coral

Acropora prolifera

Fused staghorn coral

Acroporidae

Agaricia agaricites

Lettuce coral

Agaricia fragilis

Fragile sauceroral

Agaricia grahamae

Dimpled sheet coral

Agaricia lamarcki

Whitestar sheet coral

Agaricia tenuifolia

Thin leaf lettuce coral

Agariciidae

Astrocoeniidae

Cladocora arbuscula Tube coral
Colpophyllia natans Boulder brain coral
Dendrogyracylindrus Pillar coral

Dichocoenia stokesi

Domed star coral

Diploria labyrinthiformis

Grooved brain coral

Eusmilia fastigiata

Smooth flower coral

Favia fragum

Golfball coral

Faviinae(formerly Family Faviida@) parf)

Helioseris cucullata

Sunray lettuce coral

Isophyllia rigida

Rough star coral

Isophyllia sinuosa

Sinuous cactus coral

Madracis auretenra

Yellow pencil coral

Madracis decactis

Tenray star coral

Manicina areolata Rose coral
Meandrina danae Butterprint rose coral
Meandrina meandrites Maze coral

Meandrinidae

Merulinidae

Montastraea cavernosa

Great star coral

Montastraeidae

Mussa angulosa

Spiny flower coral

TABLE 18: CORAL SPECIES OF GRMR (Bright and Tilley, 2013)
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CORAL SPECIES OF GRMR

Mussidae

Mussinae

Mycetophyllia aliciae

Knobby cactus coral

Mycetophyllia ferox

Rough cactus coral

Mycetophyllia lamarckiana

Ridged cactus coral

Mycetophyllia reesi

Ridgeless cactus coral

Oculinidae

Orbicella annularis

Lobed star coral

Orbicella faveolata

Mountainous star coral

Orbicella franksi

Boulder star coral

Pocilloporidae

Porites astreoides

Mustard hill coral

Porites divaricata

Thin finger coral

Porites furcata

Branched finger coral

Porites porites

Club tip fingercoral

Poritidae

Pseudodiploria clivosa

Knobby brain coral

Pseudodiploria strigosa

Symmetrical brain coral

Scolymia cubensis

Artichoke coral

Scolymia lacera

Atlantic mushroom coral

Siderastrea radians

Lesser starlet coral

Siderastrea siderea

Massive starlet coral

Siderastreidae

Solenastrea bournoni

Smooth star coral

Stephanocoenia intersepta

Blushing star coral

OCTOCORALL3Abclass

ALCYONACE3Yoft corals, Sea fans, Sea whips order

Briaridae

Briareum asbestinum

Corky sedinger

Gorgoniidae

Gorgonia ventalina

Common sea fan

Pseudopterogorgia bipinnata

Bipinnate sea plume

Plexauridae

Eunicea mammosa

Swollerknob candelabrum

Plexaura homomalla

Black sea rod

Plexaurella sp.

Pseudoplexaura sp.

TABLE 180ORAL SPECIES OF GRMR (Bright and Tilley, 2013)
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FISH

Of themore than3.00fish species in.cluded in the Df 2 &8 NIiine R&SGVE
current species listfour are considered to be FishSpecies of international Concern
globally threatened Critically Endangered or Critically Endangered

Endangere}l including the critically endangered nassay Grouper Epinephelus striatus
Nassau grouper Epinephelus striatus) and  Endangered

endangeredGoliathgrouper Epinephelugtajara)  GoliathGrouper Epinephelus itajara
(Table 19). Both of these species have beenWhale Shark Rhincodortypus

targeted commercially in the past, with the GreatHammerhead Sphyrna mokarran
Nassau grouper declining nationally by more thar{ U/nérable

. . . . GrayTriggerfish Balistescapriscus
0
8_’0/_0 since the late 19@ dtributed primarily to. Dusky Shark Carcharhinus obscUrUs
fishing pressure, particularly at the spawninggiid Goby Coryphopterugidolon
aggregation sites where it is most vulnerablée Glass Goby Coryphopterusiyalinus

Nassau Groupes perhaps the most vulnerable of +aAg| B9 FISH SPECIES OF INTERNATIONAL
the species known to congregate at the Northeasic ONCERNUCN, 2019

Point spawning aggregation site on
GR SN a wrkiSske id als@
important as a multspecies
spawning aggregation site, with
three other species Black Grouper
(Mycteroperca  bonagi  Tiger
Grouper M. tigris) and Yellowfin
Grouper M. venenosajUCN: Near
Threatened)- recorded using the
location for spawning activities over
the course of he year FiD/ Chicas,
2018;Heyman and Requena, 2002).

Herbivorous fish such as the KA
parrotfish, important charismatic
species of tourism value,are
demonstratingrecovery followinga ban on extraction. Assessment in 2017 demonstrated a biomass of
2,173g/100n? (Mcfieldet al., 2018). These herbivores are critical for maintaining the health of the reef,
in their role as grazers, removing algae, clearing surfaces that can seitlasy sites for corals.

GRMRSPAWNING AGGREGATION SITE

A LAMP assessment in 2015 recorded a total of 46 species, 16 families and 6 trophic groups across the 18
fore-reef sites surveyed. Herbivores, including Acanthurids and Scarids, composed the largest proportion
of fish on forereef sites. The Haemulids, composed the next most abundant trophic group with all other
groups in relatively low abundance Commercially important snappers (Lutjanidae) and groupers
(Serranidae) appeared to be in low abundance with very few large indivifletgfik, 201%. Nassau

grouper and Stoplight parrotfish were observed on patch reefth Scarids, made up the largest
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proportion of fish. Commercially important snappers (Lutjanidae) and groupers (Serrardidagyer,
appeared to be in very low abundamdWVhilst a high level of species diversity exists at FRMR, it was
recognized that thdevels of fish biomass, especially commercial snappers and growssaell below
conservation targets and even below levels that which could sustain ongoing fisieerilesse species in
future (Tewfik, 2016)

Sharks and rays have been studied extensively on the Atadlgreat hammerheadphyrna mokarran

is also still fished within Belize, despite its glbpBhdangeredtatus.The more common nurse shark and

the Endangeredvhale sharkRhincodon typysare alsgorotected under the Fisheries Act, with no fishing,

or even touching, permittedA 5-year survey (July 2000 to May 2004) of the elasmobranch fauna of
Df 2 SNN& wS S FdocarheNgd ¥hé useva BisSaddarSc atoll by at least 12 elasmobranch
species, including nurse shari@nglymostoma cirratumCaribbean reef sharkSarcharhinus perezi
lemon sharks Negaprion brevirostris and southern stingraydDasyatis americana (Institute of
Conservation Sciee) The study showed that@mobranch abundance did not change from year to year,
but was significantly higher inside the lagoon than on the ocean reef outside the @Gtodlirratum
dominated both shallow and deep lagoon catches, with smaller individuals more prevalent in the shallow
lagoon.C. perezof all size classes dominated the ocean reef, but small juveniles of this species were also
common in the deep lagoofChapman et al2005; Chapman et al., 2007A large juvenile Galapagos
shark,C. galapagensjsvas collected on the ocean reef, extending the range of this species into the
Western Caribbea(Pikitchet al.,2005).

The Belize Fisheries Department is developing a Naiti®lan of Action for the shark fishery following the
guidelines of the International Plan of Action for the Conservation and Mamagt of Sharks (IPOA
Sharks) The plas designed to achieve the conservation and sustainable use of shark speciestti@ug
protection of the marine environment (ecosystems and biodiversity), with the minimization-o&ta,
waste and discard, and through the adoption of selective and environmentally safe fishing practices.

MAMMALS
Fourspecies of dolphin have been reported fromDf 2 & 6 NIedine RS&VE

within the Dt 2 @ S NRMarine iREsBrigTable Mammal Species of international Concern
20). TheAtlantic bottlenose dolphin Tursiops Engangered

truncatug and the Atlantic spotted dolphin antilleanManatee Trichechus manatus
(Stenellefrontalis) are both seencommonlyinside  \/ulnerable
the Belize Barrier ReeR&amos et al.2016). The Sperm Whale Physeter macrocephalus

less commonly sighteddeeperwater rough

toothed dolphin Gteno bredanengisndC NJ & STMERE 20: MAMMAL SPECIES OF INTERNATION/
Dolphin {agenodelphis hosehave also been CONCERN (2018)

reported. Sperm whaleRhyseter microcephalus

z A A

KIS LI aasSR Otz2asS G2 0K $4Said aARS 2F Df 2@0SNDa
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Other species known to use the deep watbesween the Atolls and the barrier reef, though not recorded
ALISOATAOI f £ &, ingEldidtyniné and SpiNdR&dolphiSS(Elymene, S. longiros)ipods of
killer whales and false killer whal&3rginus orcaPseudorca crassidepnas well asort-finned pilot whales
(Globicephala macrorhynchu@Ramos et al., 2016).

Antillean manateesTrichechus manatus manaflis subspecies of the West Indian manatdevebeen
reported occasionallfrom D f 2 @S NIDhe Bekize So#ist is home to the largest population of Antillean
manatee in the Caribbean (Moralé&laet al, 2000), with a population estimated at between 800 and
1,000 individuals (Auil, pers. commhis speciefs considered threatened throughout itange,with the
Antillean subspeciegatedl &Endd#hgere® o L |17).bZ H N

BIRDS

The first recorded bird survey of the Atoll was conducted by Salif62. In 1998 Meadows also carried

out a bird survey of Middle Caye (Bright, 1999), and a more recent visit to the Atoll (Balderamas, pers.
com. 2007) produced a complimentary species list, bringing the total number of species recorded for the
Atoll to 84. These last two surveys, both coinciding with the autumn and spring migrations, emphasized
the importance of the cayes for monitoring the movements of these migratory species, and protecting
the caye vegetation on which they rely for food. Only a fpecies, such as brown pelicaRelecanus
occidentali$, kingfishers, herons and ospreyafdion haliaetus are resident on the caye, as is the near
threatened whitecrowned pigeonColumba leucocephdlaOspreys nest both on the island and artificial
nesting platforms (Gibson 1988, Bright 1999). Least terns were reported as nesting on the ground on Long
Caye North during April and May, though this small caye has been heavily eroded by Hurricane Blitch, an
it is uncertain whether it is still utilized by the terns. Southwest Caye Il was once the only known nesting
site in Belize for the whiteapped brown noddyAnous stolidus with hundreds of pairs nesting at the

turn of the century. Only eight were knm to have nested in 1988 and none are believed to nest there
now (Bright 1999), the caye being heavily impacted by tourism development.

As with the otheratolls of Belize, Glover's Reef is considered important as a migratory bird stopover
refueling point Many thousands of migrants that have meandered off course end up on the Atoll cayes

every spring and fall. Some migrants that would normally follow the mainland coast may end up on

Dt 2@0SNR&a wSST I FTGSNI 60SAy3 o0f 2 @eehpatEdadyvRhNighiong a KA T i
migrants, and may well be drawn to the lighthouse in large numbers, when it is working. Others may use

Df 28NDa wSSF & LINL 2F F &GNIA3IKG fAYS YAINI GA
Ambergris CayeyaR G KSy (2 [A3IKGK2dzaS wSST: Df20SNDa wSS¥
Ddzs GSYIFtfF YR | 2yRdz2N} a2 ¢gKSNB G(GKS& F3FAyYy K221 dzLJ

¢tKS aLISOASa O2YLRaAlGAZ2Y 27T Df 2KakMdakCayeSo8 Hightholise @ S NB
Reef Atoll (Walkeet al, 2005),- a comparison of the migratory species on these Atolls with those of

surveys on the remote San Andres Island, offshore of Colushioas an approximately 87% overlap of

migratory species. Qhese, the bluewinged, golderwinged, yellow, blackburninan, cerulean, magnolia,
prothonatory, wormS+ G Ay 3z {6+ Ayaz2yQa | yR K22 RSR-gdflrdiymg SNBR | N
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on making landfall on the
Yucatan Peninsula (N. Baylyg
pers. com.)If they do wander
off course, cayes such a
iK2asS 2F Df 20¢
more southerly San Andreg
Island may be very importan
in allowing them to store up |
enough fat reserves to survivexs
the next leg of their migration. i
An interesting addition to the
list of migrants making a
stopover on the island is the}
cedar waxwing, with a flock of
approximately 80 individuals
observed feeding on the fruit
of Erythralis fruticosa an
important food source for
many of the migratory birds passing through (Walker, 2007). Other migrants that might occur on the caye

but have not yet been recorded include the American kestrel, ktedked stilt, common tern, least tern,
alderandlea8 Ff&@OFGOKSNE 3INIXe& (Ay3IoANRI IMdBe Gajeyhas2 f y Q&
been the focus obeveralrecentfield trips by professional birders, with a generated list of 75 species
(Table 21).

¥
4

widracks g _or I NS
WAXWING-EEDING ONRYTHRALIS FRUTICOSA
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BIRDS OF GRMR

Pelicans

Brown Pelican

Herons, Ibis, and Allies
Great Blue Heron
Great Egret

Snowy Egret

Little Blue Heron
Tricolored Heron
Cattle Egret

Green Heron
Yellowcrowned NightHeron
White lbis

Pigeons and Doves

White-crowned Pigeon
Ruddy QuaiDove
White-winged Dove
Cuckoos

Yellowbilled Cuckoo
Nightjars

Common Nighthawk
nighthawk sp.
Hummingbirds
Greenbreasted Mango
hummingbird sp.

Rails, Gallinules, and Allies
Rufousnecked WooeRail
Shorebirds

Ruddy Turnstone
Sanderling

Least Sandpiper

Spotted Sandpiper

Willet

Guls, Terns, and Skimmers
Laughing Gull

Royal Tern

Sandwich Tern
Frigatebirds, Boobies, and Ganne
Magnificent Frigatebird
Brown Booby

Cormorants and Anhingas
Doublecrested Cormorant

Vultures, Hawks, and Allies
Osprey

Kingfishers

Belted Kingfisher
Falconsand Caracaras
American Kestrel

Merlin

Peregrine Falcon

Tyrant Flycatchers: Pewees,
Kingbirds, and Allies
Olivesided Flycatcher
Eastern WooePewee
Eastern Kingbird

Gray Kingbird

Vireos

Philadelphia Vireo

Martins and Swallows
Northern Rougkwinged Swallow
Bank Swallow

Barn Swallow

Thrushes

Graycheeked Thrush
Swainson's Thrush
Catbirds, Mockingbirds, and
Thrashers

Gray Catbird

Tropical Mockingbird
Blackbirds

Orchard Oriole

Baltimore Oriole
Greattailed Grackle

Wood-Warblers
Ovenbird

Northern Waterthrush
Blackand-white Warbler
Tennessee Warbler
Mourning Warbler
Common Yellowthroat
Hooded Warbler
American Redstart
Cape May Warbler
Northern Parula
Magnolia Warbler
Baybreasted Warbler
Blackburnian Warbler
Yellow Warbler
Chestnutsided Warbler
BlackpolWarbler
Blackthroated Blue Warbler
Palm Warbler
Yellowrumped Warbler
Yellowthroated Warbler
Prairie Warbler
Cardinals, Grosbeaks, and Allies
Summer Tanager
Scarlet Tanager
Rosebreasted Grosbeak
Blue Grosbeak

Indigo Bunting
Dickcissel

Middle CayeEbird checklist
Philip Balderamas (2019)

James Telford (2017)

Jane Crawford (2017)

Lee Jones (2004, 2010)

Brendan Galvin (2013)

Note: All ebird reports have to be
verified by the country
representatives (P. Balderamas, R
Martinez) to be included on the
list

TABLE 21: BIRDS OF GRMRIr(E P. Balderamas, R. Martinez, J. Crawford, L. Jones, J. Telford)
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WOt ¢L[9{ hC D[hz9wQ{ w99C ! ¢hJ[ ]

¢tKS KSNLISG2FL dzy | 2T _Df2aSNDA  wSSF 1 iG2ff A&
comprised entirely of reptile species. NoCloveK2a — MIFiteReserve
- Reptile Species of international Concern
amphibians have been recorded there, as the—
) . Critically Endangered
saline conditions, absence of freshwater sources :
_ ) “Hawksbill Turtle
and distance from the mainland are the mair

determinants precluding their psence.

Eretmochelys imbricata
Endangered
Green Turtle Chelonia mydas

Vulnerable
Seven reptile species have been recorded fromoggerhead Turtle ~ Caretta caretta

Dt 2SNDRa wSSTF3 F2dzNJ (8NND EHoNde  CrodoNBsiadRSy Ga 2F (K
littoral forest), and the three marine turtles Leatherback Turtle  Dermochelys coriacea

(loggerhead, green and hawksbill). The three

marine turtles are altated asglobally threatened, TABLE 23: CORAL SPECIES OF INTERNATIONAL

the hawksbill Ay 3 tAadSR GOMCERNY2OIQA G A OF £ £ &
SYRIYy3ISNBRQ:Z yR GKS 3aANBSY |yR t233SNKSIFR o6SAy13
WSy RI y(ESIAS RON, 2019)Additionally, the island leabed gecko is rated as Near Threatened

2y . StAT SQa bridAaz2ylt [A&ad 27F / pdsinfedtb be thp AdSeficarSa o6 a S
Crocodile C. acutuy has been observed on the Atelit is believed that fishermen brought a juvenile

crocodile there from Turneffe Islands sometimarig the period 19931995(M. Paz, pers. com). Recent

reports suggest tat it has possibly been killed.

All three marine turtles loggerhead(Caretta caretta)green (Chelonia mydasyand hawksbill turtles
(Eretmochelys imbricaja are found in the waters oD 2 SN & wSS Bnthelcayésihie | yR Y
decline in the number of turtles nesting on the cayes of Glalked wS ST T2 { flaba)drendsS I A 2 y I
of decreasing marine turtle populationteading to these species beintplgally threatened (Critically

Endangered /Endangered/ Vulnerable;IUCN, 2019)Cearanceof beach vegetatiorassociated with

tourism developmentcooral rubble washed onto beaches during storm events, arclmulated washed

up garbagecanimpactturtle nestingbehavioror result in thenesting beachebeinginaccessible (Smith,

et. al., 1992). No successful turtle nest of any spesire recorded during turtle monitoring activities in

2004, 2005 or 2006, thougF
there were anecdotal
reports of eggsalls and
sighting of a hatchling turtle
RAzZNAY 3 (KAa&
Reef Annual Reports, 2004
2005 and 2006). Turtle

4
nestshave however,been 2
recorded betweer2007 (K. , N
Schofield, pers. comand 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
20170t 29SNDRA vV fGURES GRMR TURTLE NESTS, 2T 7 FiD/ CHICAS, 2017)

10

8

6

NUMBER OF NESTS
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Report 2017), with a maximum of 11 in 2012 (Figug. All nests were identified as Hawksbills.

The hawksbill turtle (Eretmochelys imbricajais consideredCritically Endangered (IUCN,12), and is
generally restricted toshallow waters oftropical portionsof the Atlantic, Pacific and Indian oceans

Ay Of dzZRAy 3 Df 2 @ Swibrait feeds primarilylugin rharirfe bpar@yes ¢ind invertebrates. This
species has a protracted nesting season of 6 months or mpeaking in June and July, with the period
between nesting seasons generally being Years (but may be as long as 10 years) (Chacon, D., 2004).
2017, restingwas reported fromLong Caye (2 nests), Middle Caye (1 nest), South West Caye (2 nests) and
North East Caye (2 nests)ith a total of 86 eggdaid (an average df16 eggs per nestand an 88.9%

hatch success rai@ote: There is a discrepancy in the data as 7 nests were Imiednly 6 were included

in Fgure 19). Nestingoccurs at night, generally at high tide, witlestsgenerallyconcealed in beach
vegetation and, except for a faint asymmetrical crawl (ca. 0.7 m vigde)lng to and from the ocean,
seldom any obvious evidence of the
visit. Qutch sizeis betweenof 50-200

I e — . 1
eggs. The individuals nesting on a 0 49 98 147 196 245 204 343
. . Days at Large
particular beach form a distinct
population ¢ with feeding ranges Data &8 Fap Y 7 0F B Ued Wi RBUT pTioT Wittan SR et aTm A%,,

; : . Turtlejaq Ei 138133 A ;-
overlap?lng with .other. nesting WEdB: Qoracrvation Soukily :
populations, but with virtually no e
crossnesting recruitment (Chacon ; o,
2004). Once a nestiAgeach
population has crashed, there i

therefore very little likelihood of it
being recolonized by females fron
another nesting area.

Three hawksbills have been trackec
& LI NI 2 F mohitbring?
activities, with one sutadult showing
high  site  fidelity  returning
consistently to the area where it wa:
tagged, and only venturing out of the

Atoll lagoon a few times, with the Skm,

H :nvﬁp-sf.\bz.n'lu ST RN 4
greateSt distance trave”ed_ from the Distance Traveled: 265 km Straight-linc Distance: 3 km
Atoll was recorded as 3 krRigure20; ‘m o o]m
Burns Perez2015). The other two GEBCO Bathymetry

hawksbills tagged showed similar
patterns of site fidelity, returning to FIGURRO: SATELLITE TRACKING OFABMR THAWKSBILL,
their points of capture. 13 MAY, 2014 to 1. APRIL, 201BN/CS, 2015)

81



Gl over 6s Reef Mari ManagwestPlanv e
201 9-202 3

Green turtles(Chelonia mydasjre primarily a tropical species ranging throughout the Atlantic, Pacific
and Indian oceans, though they are known to rang® itemperate seas at times. They amostly

herbivorous, feeding on sea grasses anc e —— —_— , )
seaweeds. Feme$ normally breed every -3 ° % ngﬂsma“r‘ée 00 T e
years, but may lay sexa clutches in a single —

season, excavatingests on sandy beaches abov : i w -

highwater mark, and layg clutches of 1050 |/’ o~
eggs. Femalesvere reported nesting onthe o
western beach of Middle Caye (Gibson 19&&d
traditionally on Long Caye North, though th
erosion of the beach followinglurricaneMitch
may have removed this caye as a nesting site. |
estimated that an average of 19 females nest¢
in Belize annually from 197B982 (Smith et al,
1992) - the species is considerably rarer tode
than in the past when cayes such as Half Mo
Caye at Lighthouse Reef apparently hoste
hundreds of nests per year into the earl
twentieth century.

o TR yrack 3 :‘*;-' | e g Lo
Distance Traveled: 3804 km Straight-line Distance: 548 km
. . . S — | |
No nests were reported in 2017, but individua  -10000 ~7500 -5000 -2500 0

GEBCO Bathymetry

were observed during the #water surveys FIGURBL SATELLITE TRACKING O -
14 rd 2 ~ 3 2 I . I; MB_
oDt 20SNDa wSST 10(¢tdggdd ;pepn TURTLEMMAYC 30 SEPTEMBER,

individual left GRMRor the coast of Nicaragua. 2014(WCS, 2015)

heading south along the coastline to Columbia, a:u

then returning north towards Nicaragua once again, travelling a total of 3,80&iguré 21Burns Perez,
2015).

The Loggerhead turtle(Caretta caretta)is classified asulnerable (IJUCN, 201Q This species occurs
throughout tropical, subtropical and temperate seas around the world. It is omnivorous, feeding on a wide
range of marine invertebrates, seaweeds and turtle grass. Loggerheads are seen mating March through
May dong the outer reef and subsequently nest at AmbergriseC&over's Reef, Lighthouse Reef, and

at scattered locations throughout the offshore cayes from May through August. Nesting occurs at night,
and usually at high tide. Females excavate nests onysaedches above higlvater mark, and lay
clutches of 6200 eggs. A single female may lay several clutches during a single season. It is estimated
that fewer than 40 loggerheads nest annually in Belize. Nesting is known to have occurred in the past on
the north beach of Northeast Caye and on the eastern and western beaches of Long Caye, where in 1999,
30 nests were recorded, with hatchlings appearing in December (though both Loggerhead and Hawkshbill
are recorded as nesting in these areas, and there is oordeof which species was observed hatching).

In 2002, several nests and possible false gamgre observed in late Octobguers. comK Schofield),

though again these may equally be Hawkshifjgerheadsvere reported nesting on Long Caye2007

(J. Gibson, pers. com., from report by K. Schofie@yring eight years of surveys (20Q72015),
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loggerheads were the least common of the three species observed at GRMRnWyithne loggerhead
being seerduring the 2015 irwater surveyAll loggerheads seewere > 6@cm straight carapace length
in size (Burns Perez, 2015).

The island leatoed gecko (Phyllodactylusinsulari§ and St.
DS2NHBSQa ANAiistdligeRgedigBedgisEhe island leaf
toed geckoid . St AT SQa& 2y f(ecor®YyoRE&BEYA O NB
presence on the Bay Islands and from Isla Guanaja of Honduras
(Lee, J., 1996, 2000) are apparently erroneouiss®ft, L.D., pers.
com.) as those specimens are attributed ®yllodactylus
palmeus. Its endemism is the justification for its inclusion on
.StAT SQa blridAaz2ylt [AalG 2F / NAGAOL
been recorded from Middle Caye and Long Cayeefihan,
1995, Walker, 2007). Whilst the adults appear to be principally
active at night on tree trunks-3m above ground, juveniles are
commonly observed climbing on the foliage of
herbaceous and shrubby plants less than 1m above the
ground. Its known rangim Belize is extending as further
surveys are conducted on more islandso date in
addition to the population on the cayes of Glovers Reef
Atoll, this species is also recorded from Half Moon Caye,
and more recently from several cayes off the coast of
southern Belize (Crawl Caye, False Caggoon Caye,
Peter Douglas Caye and West Snake C8gpdyack,
2005) There is little doubt that the distribution and
abundance of this nocturnal gecko in Belize is
Wildtracks _ significantly greater than previously reportetl.is quite
possible that the population of this species has fallen
significantly with the loss of the bulk of the coconut
trees, and adults now appear to be largely confined to
the littoral forest at the southern end of Middle Cayks theThrinaxpalm catinues to reestablish on

the island, habitat conditions fdthyllodactylusvill improve, and the population may be expected to then
recover.

Wildtracks

THE ISLAND LEAGED
GECK@HYLLODACTYLUS INSULARIS

{¢d D9hwDO Q{ (AR[STELWGE
GEORGEENESIS

A second gecko specig¢sii ® DS 2 NH S QAristelliget degfgeengistvad te@orded on Middle Caye

for the first time (Walker, 2007), and was found to be significantly more abundant than the endemic
Phyllodactylus insularisAristelliger georgeensis considered to be a human commensal (Lee, 2000), but
it is unclear whether it is a recent colonizer on tlséand, or whether females and swadults had
previously been mistaken féthyllodactylus insularis.

TheBrown anole(Anolis sagréiis abundant on the cayes, and is principally active on the ground and up
to 2m elevation on vegetation. This species iseljiddistributed throughout the western Caribbean.
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Whilst generally considered a human commensal, it does occur throughout the littoral forest of Northeast
and Middle cayeg and indeed on numerous uninhabited coastal islands. It would appear that these
ecosystems are the natural habitat for the brown anole, and that its range has extended alongside that of
the human population along the coastal plain.

Black iguanagCtenosaurasimiis + NB 02 YY2y 2y (KS OFréeSa 2F Df 23SNI
the natural fauna.

1.54 ECONOMICALLY IMPORTANT SPECIES

Nationally, theannual economic benefits from reef anqymms
mangrovedependent fisheries is estimated at betweef
US$1416 million(Cooper et. al, 2008More recent trade & ooy
figures demonstrateghe national fishing industry which
provides direct employment fasver 2,640 fishers (Belizg
FisheriesDepartment, 2017) and supporen estimated s
15,000 Belizeanffom 20 communities, with durther @8
1,000 people involvedhdirectly in processing and expor@i
(Belize Fisheries Departme2)13). In 2015, the capture l

fishery produced over 97,500 tonnes of produgt W Wildtracks
primarily lobsterand conch for the export market (FAO
2017). In 2016, lobsteexports (tail and meat) wereT RADITIONAL CONCH FISHING

approximately Bz$18,26380. Conch and 5.4y ct 2016 (Ibs) 2017 (Ibs)
other mollusk expOI‘tS were valued of Lobster Tail 432013 546,788
Bz$10,522,23(Table24; SIB, 2017). Lobster Meat 40,367 47,841
Whole lobster 447,874 405,270

ThefisheryaD f 2 @S NIdine ReSedvg Conch 849,475 564,760
focuses on Caribb@n spiny lobster KingCrab 1,713 3,919
_ piny Whole Fish 170,496 33,720
(Panulirus argus Queen conch Lobatus  Eish Fillet 300 5135
(Strombus) gigag, two invertebrate Sea cucumber 87,407 -
species of commercial importancand a Shark 24,383 41,000
variety offin-fish¢ particularly snapper and Total 2,054,028 1,648,433

grouper.
TABLE 24: NATIONAL FISH PRODUCTION (SIB, 2017)

Conch and lobster have 2 1 K RS Of Ay SR a AwhénShe indu§iry \Bals ALfitpealt.iby n Q &

significant to note that the general trend of total national lobster production over the period from 1981

to 2008 is a decline of almost 77ational bbster landings peaked in 1981 at 2,204,622 Ibs, but fell to

457,680 Ibs in 2006, when it stabilized, with 511,389exportedin 2009 (tails and head meat combined

- with a market value oBz$13.8nillion (Ministry of Agriculture and Fisheries, 20099P% of the lobster

and conch is exported through thevo fishing cooperatives, the remaining 10%, and the majority of the

finfish, are sold for local consumption.
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884,092 pounds for market clean conch meat was reported for the 2017 national conch sBatine (
Fisheries Department2017). Rgional concerns on the state ttfie Queen conch is beingddressed
through listing of the species imAppendix Il by the Convention on International Trade in dfred
Species (CITES) in 1982lize has been placed in the Category (ii) list of countries, as an expression of
concern as to the viability of the national conch fishery, and instigating a migjdirement for
implementation of an assessment and monitorir .
procedure.Each year, pre and post season surveys . GRMR CATCH PER UNIT EFFORT DA

conducted to assess the conch population, and to se 2017

national quotag this was set atg 884,092 pounds for Queen Conch 62.269 Ibs

market clean conch meat fothe 2017 ¢ 2018 conch \wnole Fish 24,453 Ibs

season i 2017yp Df 2SNIA&A wSST¥ Lobster Tail 19,261 Ibs Yy
important site for conch¢ CPUE data for the Marine Fish Fillet 1,196 Ibs

Reserve indicates that Queen conch represented 58.19 _
the total catch weight for GRMR in 20T7ple25; Figure  TABLES: FilY CHICAS, 2018
22;HD/ Chicas, 2018).
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FIGURR2: CONCH CATCH PER UNIT EFFORTFDRTBRMRM9 ¢ 2017 EiD/ CHICAS, 2038

Monitoring from 2004 to 2011 under tHeongterm Atoll Monitoring Program (LAMBlIrveyed 33 sample
sites in the three management zones (General Use, Conservation and Wilderféss)results
demonstraed that GRMR was shown to haveealthy populations of juvenile conch in both the
Conservation and General Use Zgveigh each zone hang mean densities of 160 conchrgha over all
sampling periodsThe mean density of adult conch on sand algal flats and seagrass beds was also high
with mean densities of 90.3 conch per ha in the 6d 43.4 conch per ha in the GUZlling within the
healthy population target range of %0300 conch per ha recommended by the Healthy Reefs for Healthy
People Initiative WCS, 2012\icFieldet al, 2007).Trend data from post season surveys from 2010 to
2017, however,based on surveys of 12tes, demonstrates a overalldownward trendsince the 2012
report (FiD/Chicas, 2018)though with somesigns ofrecovery since the implementation of Managed
Access in 2018-igure 3).
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FIGURE3: CONCHPOSTSEASON SURVEY COUNTS,ZBa17 EiD/WCS DATABASED ON 12 SURVEY
SITEE 6 IN CZ AND 6 in GUZ

In the 2017 surveysonch densities were demonstrated to be highettia Conservation and General Use
Zones,(0.09 per n) compared with 0.05 per fin the General Use Zone. Conch density in the
Conservation Zone appears to be increasing, whereas density in the General Use Zone is decreasing.
Average shell length also differs between the two zones, with conch in the Conservation Zone having an
average shll length of 145.8 mm, compared withe smaller average df39.6 mm in the General Use

Zone FiD/ Chicas, 2018).

Conch in the Conservation Zone also have higher average lip thicRrESsnfr) as opposed to 5.35 mm

in conch in the General Use Zone), suggesting that conch in the Conservation Zone are, on average, larger
and more matureKiD/ Chicas, 2018). These results suggest that whilst the conchlgtams have not

yet recovered, the Conseation Zone is workindt should be noted, though, that consultations with
GRMR fishers indicate that there has been illegal fishing activity within the Conservation Zone.

Spiny lobster ithe other keytargeted species, and @ly fished by free diviop(neither shades nor drums

are allowed at GRMRPostseason surveys of a total of 99 individual lobster over a total of 14 sites (7 in
the conservation Zone / 7 in the General Use Zone) show that the mean carapace length is higher in the
Conservation Zam at 118.0 mm as opposed to 110.4 mm in the General Use Zone. The density is also
higher, with 12.9 lobsters observed per hour in the Conservation Zone, and 6.67 in the General Use Zone
¢ 65% of all individuals recorded being in the Conservation Zei¥ Chicas, 2018Both pre and post
season surveys demonstrate that lobster numbers, whilst fluctuating, show a general upwards trend
between 2011 and 2017 (Figu?d; FiD/ Chicas, 2018).
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FIGURR4: LOBSTEROSTSEASON SURVEY COUNTS,@Pa07 FiD/WCS DATA)
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[264G8NI /t!9 REGE F2NJ Dwaw RSY2yadNrd8a +  3INI Rdz ¢

been consistent over the last nine years (FiggiseFiD Chicas, 2018)
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FIGURRS5: LOBSTER CATCH PER UNIT EFFORT DATA FOR GRM&1.2@00/ CHICAS, 2018

National bbster landings peaked in 1981 at 2,204,622 Ibs, but fell {6,680 Ibs in 2006when it
stabilized,with 511,389Ibs exportedin 2009 (tails and head meat combineavith a market value of
Bz$13.8nillion (Ministry of Agriculture and Fisheries, 200€urrentproduction figures show thdbbster

landings (combined tails, meat and @la lobster) have increased to almost 1,000,000 lbs (SIB, 2017),
0K2dzaK aGAtt KFEZSyQlid NBO2YSNBR (2 GKS mopym fS@St a
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90% of the lobster and conch is exported throughtie fishing cooperatives, the remaining 2issold
for local consumptior{Saff consutations, 2017)

Finfish are also extracted from the marine protected area, and provide an important component of the
commercial catclt most are fished using spear guns and hand lines. Much of this catch is sold in local
markets and directly to hotels rather than through theaperatives, though some is marketed for export.
The targeted export species include groupétpifephelusp. andViycteropercasp.) snappersl{utjanus
sp.andOcyurussp.) the hogfishl(achnolaimusnaximug, king mackerelScomberomorusavallg, great
barracuda $yhyraenaarracudg, and jacksAlectissp, Caranxsp. and Trachinotussp.) Snappers are
reported to make up the largest single family of fish that are exported, with whole fish and fish fillet
exports totaling 113,500 Ibs ird@1, dropping ® 52,316 Ibs in 2006 (Belize Fisheries Dept. 2002; Ministry
of Agriculture and Fisherie2p07).Productiondropped further to 33,720 Ibs for whole fish in 2017, and
5,135 Ibs for filleted fish.

The long Term Atoll Monitoring Programhas demonstrated aignificantdecline in finfish densitiesin
both the @nservation and General Use Zones. ThiBasight to berelated to substantial changes in the
structure of the fish communityas a result of unsustainable fishing levefs 2017, commercial fish
biomassfor GRMRwas 363 g/100rf) lower than other atolls (Turneffe: 585 g/108righthouse Reef
1,746 g/100M) HR) 2018).

The Nassau Groupe(Epinephelus striatyIUCN statusCritically Endangered), is perhaps the most
vulnerable of the species known to congregate at the Northeast Point spawning aggregation site on
Df 2 @S NI & Thig SpScies is dorsitiefedone of the top predators, assisting in maigttie system

and buffering gainst fluctuations caused by other factors such as increasing sea temperatures and
pollution. The decline of these top predators results in the system becoming less stable and more
unpredictable. The spawning sitedeing monitored by WCS and Fisheriep@rtment, and has always
been considered important for this large species (Heyman and Requena, 2002). The Naspau iias
declined nationally by more than 80% sites, where it is most vulnerable. The Northeast site has been
identified as one of only twwiable sites remaining for the Nassau Grouper, of nine originally known
locations (Paz and Grimshaw, 2001). In 2001, it was estimated to contain over 2000 individuathsl (Paz
Grimshaw 2001), with over 4,000 to 6,000 individuals counted at peak spatimieagn 2002 (Table 17;
Heyman and Requena, 2002).

Since the 197@, fishermen from Dangriga traditionally fished the spawning bank, but have reported
significant declines in numbers over the last fifteen years, describing congregations of between 20,000
FYR onInnn all ¢gyAy3d AYRAGARdIzZ ta Ay GKS mpynQad ! Fi
to fishermenfrom Hopkins, using hand lineskesults from the Northeast site for the 2006 monitoring
programreported over 3,000 individua(&iD / Cdrallo, 2006) Since then, however, numlsrave shown

a sharp decline, with only a maximum4g0individuals recorded in 20 (Figure26).
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FIGURRG: NASAU GROUPER MAXIMUM COUNTS) Q017 EiD/WCS DATA)

Thespawning bank is located within the Seasonal Closure Zone of the marine reserve, which according to
regulation 7(3) is closed to fishing during the periodbecember to the $March- the extent of most

of the spawning season. However, until recently, fishermen from Hopkins have been allowed to fish the
banks for part of each season under special permission from the Minister, and under a quota system. With
the decline in numbes of spawning groupers, and the increasing fuel costs, the number of fishermen
decreased to only 14 during the 2001 season, and fishing the site is how no longer permitted, with the
creation of protective legislation in 2002 giving much greater protectioapawning aggregation sites
GKNRdZAK2dzi . StATSY gAiik 18RS {QNBlYANVAY | ABANDEBE OA 2 ¥ O |
maximum numbers were closer to 3F8idure26; Tewfik, 2016), and Nassau Grouper were rateB@QOR
duringthe Conservatn Planning procesSRMRConservation Planning Workshop, 2017). The continuing
decrease in observed numbers at peak spawning season may be a reflection of weather conditions at
survey times, but may also reflect illegal fishing and transboundary incsrsion

It has been estimated recently that ostkird of all known Nassau grouper spawning aggregation sites in
the Caribbean region have disappeared, and a recent study estimated that under present management
conditions, Nassau Grouper (once the second mostrnonly caught fish in Belize) will disappear from

this countryby the year 2013 (Paz and Grimshaw, 200/hilst Nassau grouper are still present on the
reef, more than half of Belize's 13 traditional Nassau grouper spawning sites are already congsidered
have collapsed, as reproductieaize aggregations no longer form. In 2002 a closed season was introduced
for the Nassau grouper, covering its spawning season in Beligge¢amber¢ 315 March). However, tag
studies have shown that most of the groupdhat spawn at the bank remain within the atoll, and that
more groupers are caught by spear fishing outside the spawning season than by hand lines during the
Sspawning aggregation (Saaal, 2001), suggesting that this species needs greater proteciererally,

not just at the spawning site. There is unfortunately no long term data available from before the
population crash to be able to determine trends in the spawning population.
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Sea cucumbers have been ovished on the Atoll, with only 6 individuals encountered during surveys of
36 sites in 201¢ a density of 0.0008 sea cucumbers per(RiD/ Chicas, 2018).

1.55PAST AND PRESENT RESEARCH

Stoddart (1962) described the eangsearch conducted on the Atoll. The earliest known investigation

was recorded in the notes of Captain Richard Owen who visited in 1830, and which were compiled by Bird
Allen. These notes formed the basis for the information on the Atoll included in Daf Qa & { G NHzO (i dzN
SAAGNROdzGAZ2Y 27F [/ 2 Nldter thaScSrifudy Jirc1862)dhe rriitiokdisRSalkin/Visiteg n H ®
Dt 20SNDRa wSS¥o ¢KS YIFINRYS Fldzyl 6l &4 aA0GdzRASR Ay W™
visit of the Mandel Cavbean Expedition in 1940, which made collectionmoflusks and reptiles.

Stoddart (1962) then described the reefs and caye vegetation during a visit made in 1961, and later re
surveyed the Atoll in 1971 (Stoddart 1982). In 1971 the Atoll was alsvigi a team of 40 scientists as

part of the Comparative Investigations of Tropical Reef Ecosystems (CITRE) Workshop held on Long Caye,
with the Smithsonian Institution publishing several scientific papers on the Atoll as a result of this meeting.

SeverA 20 KSNJ d0dzRASE 6SNB OF NNASR 2dzi RdzZNAYy3I GKS wmd
deeper reefs using the Nekton submersible, a study of the caye flora was carried out in 1973 (Linhart
1980); Schafersman (1972) studied the patch reefs, a sedotogy and ecology study was conducted by

Wallace (1974), as was a study of deep water species on the margin of the Atoll (Colin, 1974). Aninventory

of the marine benthic plants of the atoll was also completed (Tsuda & Dawes 1974), and a series of
icthyological research studies were conducted by Greenfield (1972, 1975 and 1979), Greenfield and
Greenfield (1973) and Greenfield and Johnson (1981).

In 1992, a preliminary assessment of coral cover and lobster and conch population densities was
conducted bythe Fisheries Department at two sites, prior to the implementation of reserve protection
(Young et al1993). A study was also initiated to investigate the effectiveness of the reserve in enhancing
fish catches (Carter 1993).

The construction of the Wildlife Conservation Society research station insi§fgrted andoromoted
further research on the Atoll, with a continually greater focus on applied and management related
research. Since opening in 1997, particular emphasisbkan placed on investigation of the following
objectives:

A The status and trends in biological communities at Glovers Reef Atoll

A The effect of marine reserve protection on various components of the system

A The abundance, spawning site fidelity, rate ofura, and fishing mortality of reproductive
groupers at the spawning aggregations at Glovers Reed Atoll

A The importance of the atoll as habitat for a broad diversity of marine animals
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Studies have investigated the grouper spawning aggregation in the northeast corner of the Atdadt (Sala

al. 2001; Sala & Ballesteros 2000), the effectiveness of the Conservation Zone in conserving stocks of
commercial species such as spiny lobster andequanch (Acosta 1998, Acosta & Robertson 2001), the
abundance and distribution of sharks (Pikiathal 2005), the phase shift from coral to algal dominance

on the patch reefs (McClanahan & Muthiga 1998), and the effect of algal dominance on the @fology

the reefs (McClanahan et al. 2000). Other research conducted includes studies on coral recruitment,
grazing pressure, and the effects of nutrient enrichment on coral populations (Mumby 1998; Mumby
1999; McClanahaet al. 2002. A baseline survey dig fauna and flora of the patch reefs was also carried

out and a GIS database developed (Thoney, 2000), currently accessible through the WCScqwebsite
http://programs.wcs.org/gloversreef .

I adz2NBSe 2F Mo NBST aiidSa helmass lidadiiNgeteRt artl gussageysf Df 2 ¢
hurricane Mitch in 1998 (Kramer & Kramer 2000). McField (2001) also surveyed two sites on the fore reef

4G Df208SNRa Ay mModpT YR mbddd FyR (KdzA NBO2NRSR 20:
event and hurricane Mitch in 1998, reporting on the changes that occurred during this period of major
ecological disturbance. Many of these studies are ongoing as part efdaongesearchprograns.

Several monitoringprograns have been
initiated on the atoll. The WCS Researc
Station has introduced a Loitgrm Atoll
Monitoring Program (LAMP) (Acos&001).
The Program uses the CARICOMH
methodology, which includes meteorologica
and oceanographic parameters, an
productivity measurements of corals, se
grasses and mangroves. In addition, t
LAMP  monitoring  includes  planktorgss
sampling and surveys of major fisherg
species (lobster, conch, and fivdin-fish
species), both inside andoutside the
Conservation Zone.WCS scientists are REEF ASSESSMHEHMINGTERM ATOLL MONITORIN
conducting theprogramalong with reserve PROGRAM AMP)

personnel, in particular with the Reserve Biologist.

A. Tewfik / WCS

Df 23SNDRa wSST ¢4l a =2yobthexdral ieét Mdhiforing doiaent bfyfhe CRACG |
(Caribbean Planning for Adaptation to Climate Change) project. The site was chosen as it was considered
representative of areas that are minimally impacted by human disturbances. The monitorirg site
t20F08R 6AGKAY GKS NB &S NZréehenst of Rividie CayBat & deptyof 82 y S 2
54 feet, in an area consisting of low relief spur and groove formations (R66d). In addition, reserve

staff members initiated a coral reef madoring programusing the point intercept and video transect

methods.
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The Atoll is also included in the national survey and monitorprggramto assess the sites of fish
spawning aggregations. Apart from the Nasgeuperspawning site on the northeast corner of the atoll
being monitored by WCS (Saad Ballesteros 2000), two additional sites have been eyed for
spawning aggregation$¥hese include a site off Middle Caye, and one near the South West Cayes. Heyman
and Requena (2002) have discovered that these sites are important for black grouper and smooth
trunkfish. On the terrestrial side, recent work included an assessment of the extent of the lethal yellowing
disease of coconut trees, which struck several of thends in 1998 (Berlin & Quiroz 1998). In addition,
bird and flora surveys were carried out on Middle Caye (Bright 1d8adows 1998 and on birds, flora

and reptiles of western Long Caye (Meerman, 1995). More recent work includes AGRR%® MBRS
Syn@tic Monitoringprogram

TABLER26: RESEARCH | 5L9{ !¢ D[ hzxowQ{ w99C

Name of Researcher Research Topic or Species Year
McClanahan and Muthiga Ecological shift in a remote coral atoll Belize over 25 1998
years.
McClanahan Predation and the control of the sea urctiichinometra 1999
viridisand fleshy algae in the patch reefs
McClanahan, Aronson, Precht| Fleshy algae domination of remote coral reefs of Beliz 1999
and Muthiga
Acosta Survey of lobster & conch populations 2001
Sala Nassau groupet acoustic study 2001
Ihde PhD study on tagging of 5 commerdiaHish species to
deduce fishing intensity & migration between different 2001
zones
Mumby Monitoring of coral damage & recovery; fisehavior 2001
Baker Study on regeneration of zooxanthellae through
transplanting corals from deep to shallow water, arnce 2001
versa
McClanahan Algal growth and fish herbivory 2001
Pikitch Survey of shark distribution & abundance 2001
Purcell Coral reef fish larvalispersal and recruitment in relatior
to MPAs 2000
REEF Distribution & abundance of coral, fish, etc. 2001
Rosenthal Comparison of function of fish colour on the Caribbeal 2001
and Pacific sides of the Central American isthmus
Richards & Cummings Biology of hogfish; survey of MPA methodology 2001
McClanahan Sea urching predation and mortality rates 2001
Semsar Sex change in the Bluehead wrasse 2002
Acosta, McClanahan & LAMP Project 2002
Mumby
Acosta LY@Syi2NE 2F aLISOASaE 27F 2002
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TABLR6: RESEARCH | 5L9{ ' ¢ Dfh+x9o9wQ{ w99C

Name of Researcher Research Topic or Species Year

Acosta, McClanahan & Mumby LAMP Project 2002

Acosta LY@SyiGa2NE 2F alLISOASa 27 2002

McClanahan Algal growth and fish herbivory 2002

Pikitch Shark survey 2002

Purcell Coral reef fish larval dispersal and recruitment in relati 2002
to MPAs

Steneck Coral recruitment; substrate study 2002

Allsop PhD study on sex change in specigblenny

Sala Nassau groupet annual assessment of abundance ani 2002
acoustic study; reef ecology

Acosta & Robertson Diversity of reef community 2002

Acosta Dispersal of Caribbean spiny lobster and implications 2002
conservation

Acosta &Robertson Comparative spatial ecology of fished and +ished 2002
lobster species

CarriereSilva & McClanahan | Role of inorganic nutrients and herbivory in controlling 2003
microbioerosion of carbonate substrate

McClanahan, Sala et. al. Interactionsbetween nutrients and herbivory in 2003
controlling algal communities and coral condition

Mumby, Edwards, Arias Importance of mangroves to reef fish communities 2004

Gonzalez et. al.

McClanahan, Sala & Mumby | Effects of phosphorus and nitrogen enrichment 2004
macroalgae

Godwin and Marsh Neuroendocrine changes to the bluehead wrasse 2005

Bood Recovery and resilience of coral assemblages 2005

Clarke Blenny habitat 2005

Acosta Modeling of populations of conch, lobster and fish 2005

Mumby, Foster 8Henken Patch dynamics of coral reef macroalgae 2005

Chapman Shark survey 2005

Steneck & Arnold Contribution of fish communities to coral reef resilienc| 2006

Chapman Shark survey habitat use and demographic population 2006
structure

Thorrold &Gawarkiewicz t KeaAolf 20SFy23aN)LKe 27 2006
study on the movements of Nassau grouper larvae)

Mumby Asexual reproduction iMontastrea annulariseffects of 2005
Diademar i Df 2 3SNIRA&

Acosta Modeling of populations of conchlgbster and fish 2006

Steneck & Mumby Linking herbivory to reef resilience 2006

Godwin and Marsh Neuroendocrine changes to the bluehead wrasse 2006

TABLE 2ERESEARCH PROJECTS CARRIED OUT THROUGH THE WCS RESEARCH STA1
MIDDLE CAYBETWEEROO1AND 200§WCS & FISHERIES DEPT.)
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Several maps of the area have been produced overthe yealrsLJa 2 ¥ Df 2 3SNDR&a wSST | G
the DOS sheets at a scale of 1:250,000 and also the 1:50,000 aesidghle from the Lands Deparent

in Belize or the Ordnance Survey in the U.K. Digital, georeferenced copies are also availdbk,0Toe

chart from the Hydrographic Office of the Royal Navy, sheet 1797 (Monkey River to Colson Point; 1992)
provides depth soundings of the areao@dart (1962) provides a map of the Atoll based on aerial
photography, and also published maps of the cayes which he surveyed in 1961 (Stoddart 1962) and re
surveyed in 1971 (Stoddaet al. 1982).

In 1988, Dr. Franz Meyer of CEDAM developed a map ditthiebased on a Landsat image, to be followed

by the Coastal Zone Management Authority & Institute (CZMAI), which acquired Landsat TM imagery of
GKS O2Fadlf 2FFaK2NB NBIA2Yy>S AyOfdzRAYy3d Df 2@0SNRa w
marine habitat map, using the classifications defined by Murbgl. (1998). During mapping activities

under different ecoregional planning initiatives, there are now a series of shape files available delineating

the protected area, its management zones, #ssociated spawning aggregation site, and the marine and
terrestrial ecosystemsrhis is supplemented by more recent data friMCS, which has GIS maps of the

Atoll developed from their inventory of the flora and fauna of the patch reefs (Th@069), updated

during the Living Seascapetiatve® ¢ KA a YI LILIAYy3I A& 2y (GKS 2AfRfATFS
website.

SeaWifs ocean colour images are available from NASA and have been used for determining temporal and
spatial patterns of turldlity in the area of the Atoll after major climatic events such as Hurricane Mitch in
1998 (Andréfouéet al.2002).

Between 2011 and 2012, seven research projects were being implemantdading

A Belize Shark Conservation Research, D. Chapman and E. Pikitch, Institute for Ocean Conservation
Science & School of Marine and Atmosph&atence. Stony Brook University

A Dispersal oPanulirus argugspiny lobster) larvae and how it affects disease transmissiamk
Butler, Old Dominion University

A Applying patterns of natural coral recovery to guide Caribbean coral reef restoration eforts.
Huntington NRC Post Doc Fellow NOAA Southeast Fisl&riexe Center

A A Handson Approach to Marine Science Education: Surveying and comparing the marine habitats
2T Df 2 @.SNWikiamay 3 §lBorn, N Mendez, B Hayes and .JAlaniz. SCUBAnas
International, Inc., U.S.A.

A The effect of coral reefdegRal G A2y 2y (GKS NBONMHZA GYSyid 2F NBST
BelizeN.. I @ F YA o6al ai SNRA& ¢ KSa&A &ah andl BrivilomndentabBlology2 ¥ 9 02
Columbia University

A Sampling Corals along Belize ColktFine and ObenTzvi. TheFuture of Reefs in a Changing
Environment (FORCE) projethe Interuniversity Institute for Marine Sciences in Eilat, Istae
Barllan University. Israel.

A Spawning Aggregation Acoustics ReseakthScharer, Caribbean Coral Reef Institute (CCRI),
Universiy of Puerto Rico
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More recent research and monitoringhder WCSas been focused on supporting the development of
the Managed Accegsogram andevaluating the effectiveness of management strategiesnonstrating

the benefits of conservation zon@sthe long term sustainability of fish stock on the Atoll, and providing
a model for other protected areas in Belize, the region and globally (including Babcock etlH&@drd

et al., 2016, Karnauskas et al, 2014). Work has also focused on inmpégime of the Long Term Atoll
Monitoring Program and extending it to cover a wider suite of species, monitoring of catch per unit effort,
monitoring of the spawning aggregation site, andhiater and nesting surveys of turtles.
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1.6 CULTURALANDE ! Y9I h[ 59w ! {9 hC D[hz9wC
RESERVE

1.6.1 COMMUNITY AND STAKEHOLDER USE

|l Aa02NROIffes Df20SNNA wSST gl a 2y0S | yadencal2 NI I y i
In more recenttimes, thdi 2 t £ aSNWSR a | NBFdAS F2NJ . NAGAAK 0 dz
from the famous British pirate, John Glovers.

b2¢l RIFeasx Df2OSNNa wSST Aa NBYy26ySR T2 Nlcdai a LINR &
Olyezyaé¢sr Ata OtSINE akKlffz2g¢>s aKStGSNBR 6l GSNAZ 0
and the vibrant marine flora & faun@hree primary stakeholder uses have been identified for the qrea

fishing, tourism and research.

TRADTIONAL FISHING

The Atoll is a traditional fishing area for lobster, conch findish, with the greatest activity occurring
during the opening of the lobster and conch seasons. Before the seasonal closure zone, and the
subsequent closure of the north east grouper spawning site, heavy fishing pressure on the groupers would
also occur duringeak spawning timed.05 fishermen are licensed to fish in Glovers Reef Atoll (Managed
Access Area 8; FiD data, 20Ih)e majority of fishermen who visit the area use wooden sailboats up to
30 feet long, equipped with auxiliary outboard engines and @eeb, originating pmarily from Sarteneja

Each will carry between seven and twelve crew members, who-dre= for conch, lobster and
occasionallyin-fish. These boats sail from Belize City to spend an average of six to twelve days fishing on
the Atoll, before returning to the mainland (Sarteneja fisherman, pers. com.) The skiffs, originating from
Dangriga and Hopkins are primarily fishing by kiamel, though also dive for lobster and concind
spending a much shorter time on the Atoll (an averagehoée to four days). The majority of fishermen

are members of either National or Northern Fishermanoperatives.
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TOURISM AND RECREATION USE

¢2dZ2NAAaY A& 0SO2YAYy3a |y AYyONBlIaAy3ate AYLERNhIyd SO
accessibility far harder than Lighthouse and Turneffe, much of the tourism is based on live aboards, or
based from the five resorts currently operating from the cayes within the .Adadixth, Manta Ray Resort,

is currently not in operation. Visitordsm arrive from other resorts on the mainland and other cayes on a

daily basis, such as Hamanasi Adventure and Dive Resort, from the mainland near Hopkins, and from
hotelson Tobacco Caye. Sailboats from The Moorings charter yacht business based indPlasi¢ tive

atoll for snorkeling and diving, and other private boats and yachts also visit the reserve, but on a relatively

small scale. Dive boats are required to register in order to operate within the reserve.

The Nekton Pilot, a livaboard dive boatalso brings divers to the Atoll, though several stakeholders have
expressed the opinion that current mooring facilities are insufficient for the size of the boat, and there
has been friction about the way in which the boat has moored in the past, witiada to both mooring
buoys and coral heads.

Activities concentrate on scukldiving, kayaking, wind surfing, sport fishing and fly fishing, with the
impressive reef structures of the reef edge and the sheltered waters of the inner lagoon providing perfect
conditions for these activities. A number of populdaralsites have been identifiecEmerald Forest Reef

and Baking Swash on the leeward reefs, and Southwest Caye Wall, Middle Caye Reefs, Long Caye Wall,
and Shark Pt. on the windward reefs (Meyer 1990Q)r@vide opportunities for both diving and snorkeling,
O2yaARSNBR AYLINBaaAgdS S@GSy 2y I g2NI R aoOlftSo ¢KS
dive site renowned for its particularly rich marine life, being somewhat sheltered fronprieailing

currents. Dive guides are required by law to accompany groups of divers, and resorts offering SCUBA
activities generally have dive guides residentsite. In addition, many of the visitors to the Atoll visit the

WCS research station on MiddImye, where they are given informal presentations on the research being
carried out.

To prevent damage to the reef, four moorings have been installed at two popular dive sites on the eastern
fore reef, and two on patch reefs in the lagoon. There i®gedion among the tourism stakeholders,
though, that this is insufficient for the current demand, and a series of other sites have also been identified
for similar mooring points.

At peak occupancy, there are estimated to be approximately 120 guestseoftoll in total, though the
average occupancy is 50% of that. Residential staff number approximately 38 (these figures do not include
Middle Caye, the location of the WCS research station and the Fisheries Department base). With the high
costs of transpd, the majority of the resorts operate on a weekly itinerary, offeringrajpackages with

a single arrival / departure day. Two of the compamj&lickrock and Island Expeditian®cus on kayak
activities, based from camp facilities, whilst Isla Mdalriand Off the Wall have a much greater investment

in infrastructure. Most of the resorts close for one to two months of the year, or in some cases longer.
Most are open, however, from October to April/May.
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Dft 2@0SNRa wSST Aa I,at#atinglmad of the felagitispedies. Soft fishing is alléived/ 3
within the Conservation Zone of the reserve, under special license and only on aandidiease basis.

Sport fishermen are required to apply for a sport fishing license to fish in Himereserve. The Atoll is

particularly well known for its bonefish, found throughout the flats and reefs that surround the cayes on

the eastern side. On the west of the Atoll, permit use the seagrass flats to feed, and throughout the inner
lagoon, fishemen try for catchandrelease barracuda, jacks, snapper and grouper. Bluewater fishing is

also popular beyond the Atoll drop off, for deep sea species such as wahoo, marlin, kingfish, black finned

tuna, dolphin and sharks. Whilst increasing the value af@S NDa wSST | a | (2dz2NRayYy |
such as chumming (throwing chopped fish into the water in fish congregation areas such as channels,
breaks in the reef and reef elbows) to attract game species is known to altdrefstvior

RESEARCH USE

Middle Caye is owned by Wildlife Conservation Society, and provides a base for a number of research
projects throughout the year, exploring the marine ecosystems of the Atoll, and advancing knowledge of
the biodiversity and physical environment of the ar&he facilities can house up to 18 researchers at any
one time, along with the station manager and staff. Research activities require permission from the
Fisheries Department and WCS before going ahead, allowing filtering of inappropriate researtibsactivi
Fisheries Department also conducts research in the area, based from the facilities on Middle Caye. Past
research has beesummarizel in Section 2.5.4.

The WCS research station on Middle Caye, opened to scientists sine®@7id complements the
management activities of Fisheries Departmestipportingresearchprograns being carried out on the

Atoll. There are eight buildings located on the caye, including a boat locker, compressor room, workshop,
generator house, ranger station, wet and dry laborée, kitchen/dining area, dormitory and Station
Manager's house.

EDUCATIONAL USE

The GRMRstaff has been carrying out an informal educatjgnegramtargeting visitors to the reserve,

including fishermen and tourists. This includes sharing informatiimut the reserve and the importance

2T GKS I 02 {TheQasen® ManhageralsoSived gpesentations about the work carried out by the
Fisheries staff to visiting student and tour groups upon their requésteserve brochure was printed

several pars ago, and has recently been updated WCS has also developed a colour brochure that
KAIKt A3aKGa GKS NBaSNBSQa 1T2ySa FyR GKSANI AYLRNIL
designed for use in a school outregmogram

The reserve headquante originally housed a rudimentary visitwentre, which included displays of maps,

artifacts found on the caye, etc. However, this needs to be set up once again and educational material
developed.
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The WCS Station Manager also carries out an informabgidngrogramto visitors to Middle Caye, giving
a tour of the island and an overview of the reseapbgrans being carried out. In the past, student
interns from the University of Belize have conducted research projects and havehbstad at the
reseach station. There are plans for WCS to expand its educatigragram to both local and
international student groups.

1.6.2 ARCHAEOLOGICAL SITES

[AGGES A&a NBLtte 1y26y lFozdzi (KS SEGSyYyd (2 6KAOK

Middle Caye in 1997 and 1998 showed that these cayes probably serveddagsie Mayan settlements.
Pottery similar in form to that found in Stann Creek indicates tentative dating of the Maya sites to the

Late and Terminal Classic periods (Graht999) l'a Df 20SNNa wSSolumbiaa € 2 OF

trade route between Honduras and the Yucatan, it was probably used more than casually, but whether as
a short term fishing station or with longéerm occupation is not yet known. A podassic Mayan
settlement has been identified on Long Caye.

Pieces of European pottery and porcelain, are also commonly found on Middle Caye and indicate historic
use of the island over the late eighteensimd early nineteenth centuriegGraham 1999), possibly as

shipwrecked crews. The Atoll has athiy of use by pirates, and St A S@SR GKI G (GKS yIlY

derived from the nane of the pirateW 2 2DK y2 @BoNidade the atoll his base (Stoddat®62), from
which he was able to raid Spanish merchant shifige Atoll is noted for its numerous shipwrecks,
including the following:

An unidentified Scotsh ship in 1786.

¢ KSSYHONI f 52y E 3 -toyfe frony Rande daikk iri1B0B.LI Sy

¢tKS a0OK22ySNI a{dzalyé¢ 61a 6NBSOISR Ay wmypy |IYyR
they remained for six months.

7. The 200 ft steel steam ship, the Alps, sank in 1914a(Boht, pers. com.)

o gk wbhpE
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Conservation Action Planning (CAP) is a structured approach
to planning, implementing and measuring success for ORIGINACONSERVATION
conservation projects at syste and site level. During the TARGET&008)

management plannin rocess, the original seven <
9 P g p ! 9 ANassau Grouper

conservation targetsdentified in the WCS 2006 Seascape AConch
Planningfor the area were reviewed and reed, with a ACaribbean Reef Shark
shift from a speciesrientated approach to one more AHawksbill Turtle
focused on egsystems and speci@ssemblages AOsprey
ABlackspined Urchin
AStar Coral

2.1 IDENTIFICATION OF CONSERVATION

TARGETS
REVISEBONSERVATION
. . . .- pe - . . TARGETS

NineConservation Targetaere identifiedduring the revision
of the conservatiornplanning process selected to assist in ACoral Reefs
guiding conservation strategies at site levsdsed on AMangrove

ASeagrass

A Representtion of the biodiversity and cultural ALittoral Forest / Sandy
Beaches

heritage of the site.The focal targets should "

i ADeep Sea Ecosystems
represent or capture the array of ecological systems, ACommercial Species
communities and species of importancelf 2 @S N2 & Asharks and Rays

ReefMarine Reserve, and the multiple scales at ASport Fish Species
which they occur ACharismatic Megafauna

A Reflecton of ecoregion or other existing
conservation goals Focal targets are grounded in the reasons for protecoRf 2 S NRa wSS
al NAYyS wSasSNBSQa OdzNNByd adl ddza 2F LINRPGSOGAZY
and as one of seven protectédNB I & SAGKAY . St AT SQa =mNdalso | SNR G|
reflect conservation efforts at the regionddvel, as well as nationahitiatives including the
National Protected Areas Policy and System Plan, and at regional level, the TNC, CI and WWF
SO2NBIA2yf aaSaavySyldas ogKAOK ARSyiGATe (GKS . S
of ecological, biological and social innfamce.

A Viability or at least feasibly restorablé + Al 0Af Ad& O02NJ AYGdSaANRGEO A&
persist for many generations. If a target is on the threshold of collapse, or conserving a target
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requires extraordinary human interventiorit may not represent the best use of limited
conservation resources

A Beinghighly threatened All else being equal, targets should focus on highly threatened species
or ecosystems, ensuring that critical threats are identified and addressed thimrggervation
actions.

Ecosystem and species assemblage targets were selected to represemhpgbeant conservation
features of theAtoll:

Ecosystem Level Target8ssemblages of ecological communities that occur together, share common
ecological processes, and have similar characteridttogemarineand wo caye(terrestrial)ecosystems
have been selected

Coral Reef

Seagrass

Deep Sea Ecosystems
Littoral Forest
Mangroves

I v >y > B>

Species AssemblageBpur species assemblages were selectgbups of species that share common
natural processsor have similar conservation requirements:

A Commercial Species
Sharks and Rays

Sport Fish Species
Charismatic Megafauna

> > >

Each othese targes has a series of associatedsted targetsg species or species assemblages
considered of particular conservation importance that are represented by the target (Z8ble
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Conservation Targets and Nested Targét®£ NJ Df 2 SNR& wSSF al NAyS wS3
Conservation Target Nested Target
Coral Rees Staghorn coraCR Parrotfish

Elkhorn coraCR Reef fish species

Fire coraEN Endemic reef species

Boulder star coraEN Charismatic reef fish of higburism

Star coraEN value

Diadema
Seagrass Turtle grass Juvenile fish species

Manatee grass
Shoalweed
Star grass

Parrotfish
Conch
Black tip sharks (juvenile)

Deep Sea Ecosystem

Deep sea corals
Potential commercial fish
species

Littoral Forest/ Sandy Beaches

Migratory bird species
Island leaftoed geckovU
{G® DS2NBESQa
Marine turtles (nesting
beaches)

Hawksbill turtleCR
LoggerheadEN

Green turtleEN

Brown anole
Green iguanas
Black iguana

Mangroves

Juvenile fish species
Juvenile lobster
Birds (roostingand nesting

American saltwater crocodiles

sites)

Commercial species Lobster Grouper and snapper spawning
Conch aggregation species
Finfish Nassau groupe€CR

Sea cucumber

Sharks and Rays

Great hammerheadN
Scalloped hammerheagN
Caribbean reef shark
Lemon shark

Nurse shark

Whale sharkeEN

Southern stingray
Spotted eagle ray
Caribbean whiptail ray
Yellow spotted stingray
Black tip sharks (juvenile)

Sport Fishing Species Bonefish Barracuda
Tarpon Jacks
Permit

Charismatic Megafauna Hawksbill turtleCR Dolphins

Green turtleEN
Loggerhead/U

American crocodiles

TABLE 2 CONSERVATION TARGETS AND NESTED TARGETS
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2.2 ASSESSING BIODIVERSITY VIABILITY

The Viability Assessmeobnducted under tb Conservation Planning procgssvides:

A A means fodetermining changes in the status of each focal target over time, to measure success
of conservation strategies, compare the status of a specific conservation target with future
conditions, and with other projects in Belize / Central America that focubatrtarget

A A basis for the identification of current and potential threats to a target and identification of past
impacts that require mitigation actions

A A basis for strategy design and the foundation for monitoring

The conservation viability outputs have been developed using the TNC / Miradi viability assessment tools with
assesmentusing the following viability ratings:
A Very Good; The Indicator is considered to have an ecologically desirable status, reditiing
or no intervention for maintenance.

A Goodc The indicator lies within the acceptable range of variation, though some intervention is
required for maintenance.

A Fairc The indicator lies outside the acceptable range of variation, and human inteoweisti
required if the viability of the target is to be maintained

A Poorc Restoration of the conservation target is increasingly difficult, and impacts may result in
extirpation from the conservation area

In some cases, where multiple nested speciesaasessed, the precautionary principle has been applied,
with selection of the lowest rating sharks and rays, for example, have different ratings (sharks: FAIR,
rays: VERY GOOD). The shark rating has been used, as combining the two would downplayothe risk
sharks when prioritizing conservation actions. The samdan done for Littoral Fore$tSandy Beaches

¢ the assessment is based on the Littoral Forest.

For Commercial Species, each nested targets{@b conch, sea cucumbédin-fish, grouper / snapper

aggregations, and othdim-fish aggregations) is assessed individually, with the outputs rolled up to give
an overall rating for the Conservation Target.
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Conservation Targets Seacape Context Condition Viability Rank
Commercial Species FAIR FAIR FAIR FAIR
Sharks and Rays GOOD FAIR FAIR FAIR
Coral Reefs FAIR FAIR GOOD FAIR
Littoral Foresf Sandy Beach FAIR GOOD FAIR
Mangroves VERY GOOD GOOD GOOD
Charismatic Megafauna GOOD GOOD GOOD
Sport Fishingpecies GOOD VERY GOOD VERY GOOD VERY GOOD
Seagrass VERY GOOD VERY GOOD VERY GOOD VERY GOOD
Project Biodiversity Health Rank GOOD

TABLE8: SUMMAY OIGRMRCONSERVATION TARGET VIABIWWTPUT

The overall viability rating fdd f 2 S NN a ReSef/dsGAADNIh Jo& targets rating aFAIRtwo

targets rating asGOODand two targetsrating asVERY GOO@able B). The Deep Sea Ecosystésn
currently considered a data gap, and has therefore not been included in the viability assessment. With
the extension of the GRMR replenishment zone itbe deep seaand the increasing interest in
diversification into deep sea fishing, it is recognized, however, thiatan emerging conservation target of
increasing importance.
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Conservation Target.ittoral Forest / Sandy Beaches

Conservation Target

Justification for Target Selection

Species, Communities or Ecological Systems represented
Target

SEACAPE CONTEX

CONDITION

FAIR

SIZE

GOOD

OVERALL

FAIR

Tropical littoral forests are classified with herbaceous be
communities in the Belize Ecosystem Maplaspical Coastal
Vegetation onrecent sedimentgMeerman and Sabido, 2001
¢tKAa Aa . StAT SQa Yzaid GKNB
dzy RSNJ . St A1 8Qa bl a2yt tN
significantly underepresented withinthe current protected
area system, with proteed national coverage unde
protection being only 8.5%, as compared with the natio
target of 60% for this ecosystem.

The lower herbaceous beach vegetation grows along

coastal strand; a combination of low growing shrubs and vin
that are considera very important for the stabilizationof the

beaches, provide structure that binds the sand and preve
erosion, as well as providing optimal nesting conditions
marine turtles.The sandy beaches are constantly shifting, w
natural erosion and deposition occurring in response to ti
wind and storm actiongHowever, this ecosystem is found

areas targeted for residential and tourism development, wh
it is often subjected t@xtensive clearance to expose the sar
beaches.

Nested within the Terrestrial Ecosystem target are b
tropical littoral forestsandherbaceous beach vegetatiowith

34 naturally occurring native species of plaifit. provides
habitat for the caye specialist lizardshe endemicisland leaf

toed gecko(Phyllodactylus insulajisand{ G ® DS 2 NZ
gecko(Aristelliger georgeensisas well afor generalists suck
asthe more ubiquitousblack iguana(Ctenosaurasimili§ and

brown anole(Anolis sagre)l

A number of bird species rely on the littoral forest either
residents, such as thavhite crowned pigeon(Patagioenas
leucocephalg and provides nesting structure fobrown
pelicans Pelecanus occidentdlisand osprey (Pandion
haliaetug. Migratory bird species such as thamerican
redstart (Setophaga ruticillp hooded warbler (Wilsonia
citrine) and bay breasted warbler(Dendroica castangaalso
rely on te littoral forest for replenishment beforeontinuing
their migration.

The herbaceous beach vegetation and sandy beaches of ¢
across the Atoll provide nesting sites for three species of
marine turtle¢ hawksbill (Eretmochelys imbricajagreen
(Chelonia mydgs andloggerhead(Caretta caretta.
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Conservation Target: Commercial Species

Conservation Target

Justification for Target Selection

Species, Communities or Ecological Systems represented b

SEACAPE CONTEX

FAIR

CONDITION

FAIR

SIZE

GOOD

OVERALL

FAIR

Df 2 0SNRA& wSST Aa 10¥flskensafd v
their families(FiD, 2017)The two invertebrate species of

highest commercial importance are ti@aribbean Spiny
Lobster(Panulirus argusandQueen conch{Lobatus

(Strombusyigas, both of which are fished extensively
throughout the General Use area of th¢oll. Important

export species that help support the national econofiyth
lobster and conch cat@shave declinedhistoricallyover the
years,but are showingsomesigrs of improvement at

Target

Nested Target Seascape | Condition Size
Lobster FAIR / GOOIL FAIR /GOOIl FAIR / GOOL
Conch FAIR / GOOI FAIR GOOD
Sea Cucumber POOR POOR POOR
Finfish FAIR GOOD FAIR

GRMRwith the measures put in place to ensure greater
sustainability of the stocks.

Grouper / snapper

aggregation

Finfish species are also important to the local economy

Other aggregations

POOR

Many of the target speciesuch ablack grouperNassau
grouper, mutton snapperandhogfishare also top predators
- essential imaintaining a healthyeef community.

POOR / FAIF

POOR FAIR POOR
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Conservation Target: Coral Reefs

Conservation Target

Justification for Target Selection

SpeciesCommunities or Ecological Systems represented b
Target

SEACAPE CONTEX

FAIR
CONDITION
FAIR
SIZE
GOOD
OVERALL
FAIR

¢KS NBST o0daAfRAY3I O2NIfa =z
critical to the maintenance of local biodiversity, and conside
a conservation priority in ecoregional planningiatives. Coral
reefs are one of most diverse ecosystems on this pla
essential to the viability of the majority of fish and mari
invertebrates living in the shallow tropical waters of Beli
providing basic structure for shelter, foraging, a
reproduction.

The coral reef is critical to the maintenance of thealfishing
industry, particularly for spiny lobster arioh-fish populations
- key commercial specie#t is also one of the most importar
tourism resources Belize has to offer, and suppa significant
percentage ofoverall employment in coastal communities
Reefs at GRMR also provide habitat for a relatively high nur
of endemic fish species, some of which are globally threate

Coral reef ecosystems throughout the region, including GR
are being impacted by warming seas and increasing o
acidity, causing coral bleaching and lowering resistance
disease.

The reef ecosystems of GRMR, including -feed, backreef,
reef sbpe, patch reef, are composed of many scleractin
coral species, providing a diverse range of habitats fc
multitude of fish species and invertebrates, includi
commercially important species such as the spiopster,
snapper and grouper

GRMR provides protection for at leasteven IUCN redlist
species ranked Criticalgndangered or Endangergacluding
the critically endangered staghorn and elkhorn corals:

Staghorn CoralAcropora cervicornjCR
Elkhorn Coral/cropora palmataCR
Nasau Groupe(Epinephelus striatd<CR
Hawksbill TurtleEretmochelys imbricajaCR
Loggerhead TurtleQaretta carettd VU
Green TurtleChelonia mydg€£N

Goliath GroupefEpinephelus itajaleEN
Millepora striataEN

Montastraea annulari€N
MontastraeafaveolataEN

Great HammerheadSphyrna mokarrarEN
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Conservation Target: Sharks and Rays

Conservation Target

Justification for Target Selection

Species, Communities or Ecologi&istems represented by
Target

SEACAPE CONTEX

FAIR

CONDITION

FAIR

SIZE

GOOD

OVERALL

FAIR

Nineteenshark species have been recorded in GRMR wate
includingKS 62 NI RQa @ldbalBehdangerddA &
whale sharkRincodon typusas well ascalloped and great
hammerheadsand the vulnerable silky shark. Rays, includi
the southern stingray, are also represented in the waters of
the Atoll.

Sharks play an important role as the apex predators of the
marine communities, maintaing the natural trophic integrity
of the reef and sea ecosystems. Studies demonstrated that
the Atoll provides a nursery habitat for early life stagés
nurse sharks, Caribbean resffarks lemon sharks and
southern stingrays. Some species have been shown to hav
high site fidelity, being present thoghout the year, and
reliant on the food resources of the Atoll.

Sharks are important charismatic species for marine touris
satisfactionc marine tourism is a key contributor to the
national economy.

Silky SharkCarcharhinus falciforme¥U
Galapagos SharlCarcharhinus galapagensis
Bull Shark Carcharhinus leucas

Blacktip Shark Carcharhinus limbatus
Whitetip SharkCarcharhinus longimanus
Dusky Shark Carcharhinus obscurus
Caribbean Reef Sha®archarhinus perezi
Sandbar SharkCarcharhinus plumbeus
Smalltail SharkCarcharhinus porosus

Tiger SharkGaleocerdo cuvier

Nurse SharkGinglymostoma cirratum

Lemon SharkNegaprion brevirostris

Blue SharkPrionace glauca

Caribbean sharpnose shaRhizoprionodon pororsus
ScallopedHammerheadSphyrna lewiniEN
Great Hammerheadsphyrna mokarranEN
BonnetheadSphyrna tiburo

Smooth Hammerhea&phyrna zygaena
Whale SharkRincodon typusEN

Southern stingrayDasyatis americana
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Conservation Target: Mangroves

Conservation Target

Justification for Target Selection

Species, Communities or Ecological Systems represented b

Target

SEACAPE CONTEX

FAIR

CONDITION

VERY GOOD

SIZE

GOOD

OVERALL

GOOD

The prop roots ofringingred mangroves are important in
their role as a critical fisheries nursery afeacommercially
valuable species, anmbnsidered important in the
maintenance ofish and lobster stockécluding Caribbean
spiny lobsterand several species of grouper asrthpper, all
dependent on the connectivity between the spawning
aggregation sites, coral reef, seagrass and mangaove
different times in their life stagesParrot fish, too, are
considered to have a functional dependency on mangrov
as juveniles.

Mangovesalsoplay a key role in the maintenance of caye
integrity through erosion controlThe trees themselves
serve as nestingnd roostingstructurefor resident and
transitory birds. Ngratory birds rely orthe shelterand re
provisioning resourcesf the mangroves as they pass
through the Atoll.The complexed mangrove roots provide
a structure for a whole ecosystem of tunicates, sponges,
algae andnollusls, and sheltering other organisms,
protecting them from predators in the open waters beyon
the roots.Mangroveleaves providémportant nutrients for
plankton,contributing towards the basef the food chain.
They also provide global services, remoang storing

carbon dioxidérom the atmosphere

Red mangroveRhizophora mang)e
Blackmangrove Avicennia germinans
White mangrovel(aguncularia racemoje
Buttonwood (Conocarpus erectis

Caribbean spiny lobsteP&nulirus argus

Nassau groupeEpinephelus striat)s

Mutton snapper Lutjanus analis
Schoolmasterl{utjanus apodus

Greysnapper lLutjanus griseys

Mahogany snappet(tjanus mahogoi
Bluestriped grunt Haemulon sciurgs

Black groupe(Mycteroperca bonagi

Redtailed parrotfish Sparisoma chrysopterym
Blue parrotfish $carus coerulelis

Rainbow parrotfish§carus guacamaja

White-crowned pigeor{(Columba leucocephgla
Cedar waxwingBombycilla cedroruin
Goldenwinged warbler Yermivora chrysoptesa
Tennessee warblelMgrmivora peregrine
Northern parula Parula americang
Chestnutsided warbler Dendroica pensylvanita
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Viability of Conservation Targets: Charismatic Megafauna

Conservation Target

Justification for Target Selection

Species, Communities or Ecological Systems represehtec
Target

SEACAPE CONTEX]

GOOD
CONDITION
GOOD
SIZE
GOOD
OVERALL
GOOD

This target includes thodargespecies thatre appreciated
by both tourists and residents for their beauty and size, a
that generallyrequire larger areas than the GRMR, with
connectivity to the open oceans.

Three species of marine turtleghe critically endangered
hawksbill, endangeredreen, andrulnerableloggerhead
turtles frequent the waters of the GRMR for feediagd use
the cayes for nesting

American crocodiles and Antillean manatees both seen
occasionally in the area, and larger marine mammals
including sperm whale, orcas and pygmy pilot whaglese
the deeper oceanic waters that surround the Atoll. Four
species of dolphin have been recorded in the area

Dolphins

C NI a S NI dLagerddelpdfis hosei
Bottle-nosed DolphinTursiops truncatus
Atlantic Spotted DolphirStenella frontalis
Roughtoothed DolphinSteno bredanensis

Green TurtleCaretta carettaEN
Hawksbill TurtleEretmochelys imbricat€R
Loggerhead TurtleChelonia mydas/U

Occasional
American CrocodileCrocodylus acutugU
Antillean manateeTrichechus manatus manat&N
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Viability of Conservation Targets: Spdfishing Species

Conservation Target

Justification for Target Selection

Species, Communities or Ecological Systems representec
Target

SEACAPE CONTEX]

GOOD

CONDITION

VERYGOOD

SIZE

VERYGOOD

OVERALL

VERYGOOD

The back reef flats provide optimal habitat &port fish
speciesThe presence of permit, tarpand bonefish in

Ot 24S LINPEAYAGE LINE GA &Stchy
and release of all three in one daylhe deeper waters
beyond the drop off also provide challenges for dasega
sport fishermen.

The sport fishing industry based on the resourctthe

Atoll provides significant employment to local guides, boz
captains, resort staff on the cayes, and tour operations
based on both the Atoll and the mainland.

The seagrass, mangroves and shallowessbf the Atoll
provide sheltered juvenile and growing out habitat.

The three primary sport fishing speciedtod Atoll arepermit

(Trachinotus falcatys tarpon (Megalops atlanticus and
bonefish (Albula vulpel providing the foundation for the
successful sport fishing industry.

Also sought by sport fishermen are a number of other spe
from the shallower waters of the Atollgfeat barracuda
(Sphyraena barracudasnapper and groupeand from the
deeper waters beyond the drepff (blue marlin (Makaira
nigricang, white marlin (Tetrapterus albidus sailfish
(Istiophorus albicans)wahoo (Acanthocybium solandyi
dorado (Coryphaena hippurlis and king mackerel
(Scomberomorus cavajla
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Conservation Target: Seagrass

Conservation Target

Justification for Target Selection

Species, Communities or Ecological Systems represent
by Target

SEACAPE CONTEXT

VERY GOOD

CONDITION

VERY GOOD

SIZE

VERY GOOD

OVERALL

VERY GOOD

Seagrass meadows are essential for maintaining the
ecological health of the shallow marine ecosystanthe
Atoll, with an important role in nutrient cycling, sediment
stabilization and maintenance of water clarity. Seagrass
also a criical ecosystem for many fish and invertebrate
species, with an acre of sea grass being shown to suppo
to 40,000 fish and 50 million small invertebrates (Seagra
Ecosystems Research Laboratory, 2005).

Over 90% of the seagrass beds of GRMR are considerec
be intact, with only marginal impacts around the cayes,
primarily from boat activity. However, recolonization of
cleared seagrass patches is considered to be §fmhies et.
al. 2014). Other potentid impacts on the condition and
extent of seagrass within GRMR include poor water qual
from cayebased pollution and from lardased
agrochemical pollution, and increased sediment loads fro
both Belize and Guatemaldespite its distance from the
mainland.

In the shallow waters of the GRMR, these beds
dominated by Thalassia testudinumijnterspersed with
sparse stands ddyringodium filiformendHalimedaspp.

Nested targets include thenarine turtles. These specie!
play a role in the maintenance of the seagrass and incr
the productivity of this ecosystem through grazing.

Seagrass beds are assentiahabitatfor the Queen Conct
(Lobatus (Strombus) gigaspne of the most important
commercial spdes etracted from the sealt also harbaos
juvenilesof many commercial fish species and the critic
reef-maintaining, herbivorousarrotfish, which rely on the
seagrass beds in part of their juvenile phase
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2.3 THREATS TO BIODIVERSITY

Seven] S&@ GKNBIFda (2 GKS 0A2RAOSNEAGE n2ighthDf 2 SNDa
climate change identified as an ovarching threatTable ).

THREAT PRIORITY
lllegal Fishing 1
Unsustainabldin-fish fishing 1

Qil pollution 2
Agricultural runoff from watersheds + sewage 3
Direct physical damage to cof@&@oor anchoring practices 3
Poor tourism practices (divers €Xc)

Introduced specieslionfish 3
Caye development / sewage and solid waste / Dredging 4

Climate change

TABLE2 KEY THREATS TO THE BIODIVERSITY OfCGRMRRVATION PLANNING
WORKSHOP, 2017)
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ILLEGAL FISHING

Type of threat:Historical /Ongoing / Potential

Target:Commercial species, sharks, sport fish, herbivargtes

SCOPE SEVERITY IRREVERSIBILT

Lobster / conch Medium Medium Medium

Finfish

Medium Medium Medium

Nassau grouper Very High Very High Medium

KEY ISSUES

D> DD D> > B

lllegal gear

Fishing in ndake zones

Transboundaryincursions

Nortlicensed fishers

Taking parrotfish

Hshing in spawning aggregation,

Local scuba fishing / spear fishing

Taking undersized product3%of surveyed catch isndersized lobster / congh
Taking turtles

IDENTIFIEBTRATEGIES

A

> >

> >

Strengthen eforcementc increased patrols, staff, night patrgjsint operations with the
Belize Coastguard

Strengthen interagencgommunication and collaboratiofirough joint security meeting
Fisheries Dept., coastguaatid WCS

Ensurepatrols are informed and strategibased on identification of hotspots and times
Continued engagement of fishers through Managed Access

Education / awareness campaifptused on the need for sustainable fishit@jmprove
engagenent ofcommunities andtakeholders

Improved interface between patrols and fishermen

Capacity building and annual refrestoeurses for protocols and case file® improve
prosecution rate
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Type of threat:Historical /Ongoing / Potential
Target:Commercial species
SCOPE SEVERITY IRREVERSIBILTI
Lobster / conch High Medium Medium
Finfish High / Very High High High / Very High
Nassau grouper Very High High High
KEY ISSUES / COMMENTS
A Need to improve best practices for lobster and cofishingand strengtheriobbying to meet
national commitments to the region
A There are few large Nassau Groupgereed to strengthen sustainable management of this
specieswith targeted enforcement focusean the spawning aggregation site in key months
A No strategies /size limits are in place for otffieefish such as snappers and grouperghis would

require new legislation

IDENTIFIED STRATEGIES

> >

> > > >

New legislation to support mulSpecies nationainanagement plas

Collaboration between WCS, EDF, Fisheries Dept. towards development of species specific
national management plans that include size range / size limits for snappers and groupers,
(possible basket approach) focused on the top 10 tafigefish species.

Incorporation of recommended regulationsize limitsfor fin-fishinto the marine reserve
regulations

Gear restrictiondill nets, spear gufs$o improve sustainability

Engagement, education and improved capacity of fishers (espeo@t captains and young
fishers) for best practices towards a more sustainable fishery and improved awareness of is
of unsustainable fishing

Support of good fisher stewards in engaging other fishermen

Education of the consumers (supermarkets andrfisngers) ensuring they are informedtbe
need for sustainability

Ensure restaurant / hotels, supermarkets etc. only buy and sell fishthégtskin patch
Certification of restaurants fish right eat right

Engagement of markewupplied by theco-operatives.

Investigate packaging of GRMRfishwith certification of fish as sustainable (caugising best
practice$ to supply restaurant / hotels, supermarkets in San Pedro, Caye Caulker, Belmopa
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DIRECT IMPACTS STRUCTUREREEF
Type of threat:Historical / Ongoing / Potential
Target:Coral Reef SCOPE SEVERITY IRREVERSIBILT
Coral Reef Medium Medium Low

KEY ISSUES / COMMENTS

A

> >

I >

>~

A

A
A

Improving sustainable tourism would require working with tour guides using the Atoll,
providing them with information, engaging them in improving tourism best practices and
visitor satisfaction.

Improving tourism best practices is also an enforcementissnsuring the tourism
legislation (e.g. guidevisitor ratios) and site level regulations are adhered to.
Independenttravelers(e.g. catamaran / private vessels) are provided with a briefing on
arrival.

There are also issues of chemical use assatiatth sun tan lotion etc.

Touristsg snorkelers divers- risk of reef impacton the patch reefn the Conservation Zone
this ishighest with snorkelers who allgo to the same sitgesulting indegradhtion.

Potential for damage from student use refefs for research projects

Structural damage fromdat groundings

Structural damage fromreehor damage

Fishermen diing for lobsterR 2 ya@aysfollow best practicesround coralshold onto the
corals,break them to access lobstehrow conchshellson top of coral, ticcanoeso corals
Fishers state that thegto not want to purposefullydamagethe reef as a healthy reef
benefitsthem. However strong winds would require tying tbanoesif they are not to miss
a day fishingnd consider this a part of the traditional use of the reef for fishing.

Fishers will generally dump their empty conch shells inmauuctive areas. However, the
youths are not as selective.

Good fisher / reef practices also depend on how good thd baptain is.

Strategies need to focus more training in best practices for both boat captains and youtl

IDENTIFIED STRATEGIES

A
A

> >

v > D D>

Continue to engage fishers in improved best practices around coral reefs

Improve awareness of resorts and tour guides, as well as tourists, for snorkelling / dive
practices

Improve knowledge of best practices around reefs for tour guides, andi#gs#id tourism
operations

Ensure all research / student groups are awdrbest practices before working on the reef
Improve surveillance and enforcement against marine tour guide infractions and investi
the potential for a ticketing / fine system

Improve the capacity of rangers to be able to enforce tourism regulations

Ersure there are sufficient ooring buoys at the dive site

Ensure there are sufficient mooritgioys for overnight vessels

Collaborag with private sector for maintenance of mooring buoys

Ensureeffective marking ohallow areasround channel$o prevent at groundings
Improve knowledge of best practices around reefs for tour guides,-Baskd tourism
operations boat captainand fishers
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OIL POLLUTION
Type of threat:Historical / Ongoing / Potential
Target:All Targets SCOPE SEVERITY IRREVERSIBILT
All Targets Medium Medium N/A
KEY ISSUES / COMMENTS

A Oil exploration and extraction is not permitted in the area

A There are between 280 boats that use the Atoll regularly

A Poor boat practices?2 stroke engine oil dischges, fishermen pouring old fuell mix in the
sea, throwing emptyil containers in the sea.

A The risk of a fuel spillage during a boat grounding is high, with significant implications fc
adjacent ecosystems and species. The impacts are not very reversitides time for
impacted ecosystems to recover.

A The risk of leaks from fuel storage tanks on the cayes is considered high, though these
generally not located near the more fragile reef areas

A The level of impact from poorly maintained outboards is rated at low / medium

IDENTIFIED STRATEGIES

> >

>~

Engage tourism and fishing stakeholders in minimizing oil pollution

Encourage DoE to conduct an annual inspection of fuel storage tanks on the cayes
Provide boat captains that use the Atoll on a regular basis with opportunitigspove
outboard maintenance

Discourage usef 2-stroke outboard engineséncourage use of-dtrokes
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AGROCHEMICAL POLLUTION IN WATERSHEDS
Type of threat:Historical / Ongoing / Potential
Target:All Targets SCOPE SEVERITY IRREVERSIBILT
All Targets Very High Medium/ High High
KEY ISSUES / COMMENTS
A Agrochemicals areqientially the single biggest driver in the wrong direction
A Algal bloons have been observed the Atoll lagoon,whichcompoundshe issues of coral and
fish disease.
A Agrochemicals are both ational andtransboundary issue.
A Also of concern is the effectiveness of sewage treatment in large populzgitnesc e.g. Belize
City
A There is ptentially alsoa public health issyewith build-up of contaminarg such as DDT and
mercury through the food chain
A The ®verityof impactsdepends orthe level of nutrients and isard to quantify at this pint.
A Macro algae is an issue45 ¢ 50% of cover is algae on patch reefs, amatro algaes also

present at these high levets the fore reef.

IDENTIFIED STRATEGIES

> >

Monitor water quality

Improved avareness obest practices fosewage black and grey water management cayes
Support of / engage inational and regionalidge to reefprojectsto reduce agrochemical and
sewage impacts

Support agrecertification schemes

Lobby for improved sewage management in urban areas

Improveawareness ofhe general public of issues of agrochemicals and sewatieifood chain
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LIONFISH

Type of threat:Historical / Ongoing / Potential

Target:Commercial Species SCOPE SEVERITY IRREVERSIBILT
Grouper / Snapper Low Not known Medium
Small reef fish High Not known Medium
Small shrimps Medium Not known Medium
Parrotfish Not known Not known Medium

KEY ISSUES / COMMENTS

A Management through market demand to control the population

IDENTIFIED STRATEGIES

I > >

Kill on sighto actively sippress lionfish populations
Encourage opportunistic fishing of lionfish
Improve local and nationaharket for lionfish
Encouragehe general publido eatlionfish
Link GRMR fishers with lionfish market at San Pedro / Caye Caulker / Belize City
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2.4 PLANNING FOR CLIMATE CHANGE

2.4.1 SITE RESILIENCE ASSESSMENT

When planning management strategies for climate change,
it is important to determine areasof resilience and . _ _
vulnerability. It is also importanto identify adaptive Human influence othe climate system is

i o o S clear, and recent anthropogenic emissiot
strategies that can assist in maintaining the viability of 4t greenhouse gases are the highest in
biodiversity whilst increasng resilience at both site rad  history. Recent climate changes have he
stakeholder community levelThis assessment of the  Widespread impacts on human and

. . S . natural systems.
predicted implications of climate change has been . ) .
R . A Warming of the climate system is

conducted forD t 2 ¥ S N¥dine Res&vEbased on the  ynequivocal, and since the 9% & =
conservation targets identified during conservation of the observed changes are

planning, and on thenvironmental serviceprovided by Unprecedented over decades to millenni
th tected . i The atmosphere and ocean have warme
€ protected area in question. the amounts of snow and ice have
N A A . iminished, .and sea level has tisen.
¢CKS FT2fft26Ay 3 FaasSaaysSyld K?é 0SSY ol-aaSR
0Guidelines for Integrating Climate Change Adaptation IPCC, 2014

{GNI GS3ASa Ayi2 tNRGSOGSR t+NBt+F&a —atryir3ISYSyil
management planning framework, and provides a
mechanis for assessing the implications of climate change through a series of steps:

2y

Understandinghe resources oGRVR

Understandingclimate change projections f@RVIR

Identifying vulnerability factors and resilience features

Identifying focal targetthreatened by climate change

Assessing, rating and prioritizing the threat of climate change for each focal target
Situation Analysis and baseline

Development of adaptation objectives and strategies

No o hsMwDdhRE
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H®Pn ®H L59b¢LCL95 w9 { MARINERESERVE D[ h+9wQ{ w99C
The following resources have been identified as importanDfdr 2 @ S NWaine ReSe3VE
The FisherieRResourcesupporta traditionalcapture fisheries focused on lobster, conch and

fin-fish. GRMR is important in supportingpmmerciafishermen from the adjacerand northern
coastal communities

Resource Comment

AConch, Lobster GRMRcontributes to both national conch and lobster
production, providing an important income for traditional
fishermenfrom the northern and centrafishing communities
ASnapper / Grouper Thesnapper and grouper continue be important insupporing
local fishermen and supplying local marketwl the tourism
sector (resorts and restaurants)

The Tourism SectoD f 2 @ S NWaéine ReS&3VEs considered importariocally as dourism
resource, generatinmmcomeand employmenfor the local economy anfbreignexchangedor
the national economy.

Resource Comment

AHealthy reef Thecayebased resorthiave access tpatch reefs thriving close
to shorein the calm,shallow wates of the Atoll lagoon, and the
rich biodiverse fore reefs of the Atoll wallhe vibrant colours
and marindife associated with the corals are one of the key
attractions for visitors to the area.

ASandy beaches Thesandy beacbksof the cayes have led tihe development of
a number of popular resorfeindadd to the touristic appeal of
the protected area

ASort fishing GRMRs known as aport fishing destinationcontributing to
tourism income
ACharismatiSpecies As well as being key for maintaining ecosystem health

(sharksturtles, dolphing ' charismaticspeciesare also an important tourism resource,
contributing towards high visitor satisfaction

Ecosystem Servige The ecosystem services provided GRVIR are considered of national
importance,supporting aourism sector that is based on tleesthetic appeal andealth of the
reef, with associated snorkelling and diving activitiese Marine Reservalso supportsthe
commercialand sport fishingindudries by protecting key nursery areagnhancingfin-fish,
conch and lobster populationand contributing towards the longerm sustainability of these
activities.
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Ecosystem Ecosystem Services

Mangroves The mangrove ecosystem provides a highly produgireéected
nursery habitat for juvenile commercial species (both extractive
species supporting fishermen livelihoods and reef species of toul
appeal). It buffers and protects life and property on tieges,
reducing shore erosioand breaking the strength of storm force
winds

Seagrass GRVIRhas extensive seagrass beds, with high connectivity to ree
and mangrovestabilizing the substratggroviding productive
nursery habitat for juvenile commercispecies, as well as foraging
sites for threatened species such as marine turtles, and commer:
species such as conch. Seagrass is also recognized for its value
absorbing qualities.

Corals The coral reefs dBRVIR arewell developed, with reefiypes ranging
from patch reefs in the sheltered lagoon to spur and groove on tt
fore reef. The reef provides habitat for a \aht array of eef species
as well as focommercialspecies; lobster andfin-fish.

Coastal vegetation and The cayes cBRMRsupportsmallremnants oflittoral forest,

littoral forest consideredhe most threatened ecosystein BelizeThe forest is
important for endemic gecko amigratory birds, as well ger
nesting birdsThe coastal strand vegetation is important for
stabilizing turtle nesting beaches, and maintaining the saye

2.4.3 IDENTIFICATION OF THE PRIMARY CLIMATE CHANGE ELEMENTS

The primary climate change elements associated With 2 @ S NWakine ReSetv@are
identified as:

Sea level rise

Increased seaurface temperature
Increased intensity of storms
Ocearacidification

Decreased precipitation
Increased air temperature

> > > > >

Current, short term and long term predictions for climateangeimpacts are identified (Table
30).
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TABLEO: CLIMATE CHANGE PREDICTIONS (B2 SCENARIOQ) F@R0 w OMARINB RESERVE
Climate Change Current Status 25-50yrs 100 yrs
Impacts
Sea level rise Increasedylobal average sea level riserateof ¢ KS | | Rf S& / Sy (i NB Q By the end of the Century, the Hadley

1.8mmper year from 196% 2003 (IPCC, 2007
Current average increase in sea level rise in t
Mesoamerican region is estimated at 3.1mm

per year (IPCC, 2007).

Climate Model (GCM), HadGEMS
provides additional data to the IPCC
reports (IPCC 2007, 2013) for three
Representative Pathway&rojection
scenarios. In all three, the coastal sea
level is projected to exceed 10 cm by the
2030s; 22, 23, and 38 cm respectively ar
projected for the low medium and high
emission scenarios by 2050 (NCCPSAP
2015).

/| SYGNBQa | yAFABSR D
projects coastal seal level to rise by 34, !
120 cm respectively for the low, medium
and high emission scenarios (NCCPSAF
2015).

Sea surface
temperature rise

WEG§SNJ GSYLISNI (dzNB Ay
between 1906 and 2005

Current levels of increase are estimated at
nong/ LISNI RSOFRS o{A

Predicted regional increasia

G S Y LIS NI (i dzNBby 2080, withJ
the greatest warming being experienced
in the northhwest Caribbean (including
Belize) (WWF, 2009).

Increased intensity
and frequency of
storms

Increased storms from 1999 onwards, with
annual fluctuations. More storms during El
Nina, fewerduring EI Nino. Stronger storms
>Cat4/5

Extreme precipitation events over most ¢
the midHatitude land masses and over w
tropical regions predicted to become
more intense and more frequent.

Extreme precipitation events over most ¢
the midHatitude land masses and over we
tropical regions predicted to become
more intense and more frequent.

Increased Air
Temperature

Mean annual temperature has increased in
Belize by 0.45°C since 1960, an average rate
0.10°C per decade.

I SNY 3S v dzdaySped yeéaifin Belike
(days exceeding 10% of current average
temperature) has increased by 18.3% betwee
1960 and 2003 (NCSP/UNDP).

Warming igredicted to occuthroughout
Central Americaover the next 25 to 50
years up to 1°C since the mit970s
(IPQ, 2014). Both seasonal and annual
temperatures are predicted to increase b
approximately 2°C.

Temperatures are expected to increase
between 1.6°C to 4.0%6y 2100 (IPCC,
2014).

1RCP 2.6 (low emission), RCP 4.5 (medionission), and RCP 8.5 (high emission) scenarios
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TABLBO: CLIMATE CHANGE PREDICTIONS (B2 SCENARIQ) F@R0 w OMARINB RESERNE

Climate Change
Impacts

Current Status

25-50 yrs

100 yrs

Changes in rainfall
regime

Mean annual rainfall over Belize has decreas

at an average rate of 3.1mm per montter
decade since 1960 (NCSP/UNDP)

Predictions suggest th&020/2030 may
show a slight increase in the early and Ia
parts of the wet season (May and Oct
Nov).The dry season and the midet
season decreases in rainfall (June), on t
other hand, will be characterized by
further decreases. Between 2030/2040,
the entire country will be characterized b
reduced precipitation, with exceptions
only in early and late parts of the wet
season (May and Nov). 205060
projectionsare for an enhancement of the
2030s pattern of reducethinfall ¢1 to-4
mm/day) in the dryseason (Decembey
April). Increased precipitation of2
mm/day is projected during the early anc
late (Oct May Nov) parts of the wet
season (NCCPSAP 2DIhese predictions
are based on predictions for the mainlan
¢ Stann Creek District.

Predicted ecological shifts may alter the
catchment functionality important for
maintaining rivers in dry season in the
south of Belize, and providing nutrients t
the reef environment.

Increased concentration and seasonality
of agrochemical delivery

During the 2070s and 2090s predictions
suggest that the Belize landscape is
marked by reduced rainfall from
December through to September. The
largest reduction of up te7 mm/day is
projected in the Stann Creek District
during the midwet season dip in June.
The end of the wet season (Odtlov)
maintains increased rainfall of@5
mm/day in the western Toledo, Stann
Creek, Orange Walk and Corozal District
(NCCPSAP 2015)
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TABLBO: CLIMATE CHANGE PREDICTIONS (B2 SCENARIQ) F@RO w OQMARINEB RESERNE

Climate Change

Impacts

Ocean acidification Atmospheric Cé&concentration has increased = Predicted atmospheric C@vels of 450 = Some experts predict a 35% reduction in
from 280 parts per million (ppm) in 1880 to 3¢ ppmby 2040 (Simpson et al., 2009). coral growth by 2100 (Simpson et al.,
ppm in 2008 35% increase in hydrogen Predicted 30% decrease i of 2009)
(Simpson et al., 2009y he global average seawater Decrease of between 0.3 and 0.5 units b
atmospheric carbon dioxide in 2017 was 405. Predicted decrease in calcification rddtg | 2100 (Hartley et. al. 2010).
ppm, with a range of uncertainty of plus or 20-50% by 2050
minus 0.1 ppm. Carbon dioxide levels today &
higher than at any point in at least the past
800,000 year¢Blunden et al., 2017)
48% of all atmosdperic CQresulting from
burning of fossil fuels has been taken up by tk
ocean (Hartley, 2010)

Current Status 25-50yrs 100 yrs

TABLBO./ [La! ¢9 /1! bD9 tw95L/ ¢Lhb{ 6.H {RESERVELhO Chw D[hz9wQ{ w99C
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2.4.4 HYPOTHESES OF CHANGE

TABLBL Ecosystems

HYPOTHESES OF Coral Reefs Seaarass Littoral Forest / Sandy Beaches /
CHANGE 9 Mangroves

Sea level rise A Coral reefgrowth may be able to keep | A Increases in water depths above = AThelowest lyingcayeswill become

up with sea level rise, barring other
impacts and dependent on rate of sea
level rise.

A Change in dispersal / recruitment route
/ sourcesfor marine species

A Potential loss of deeper corals, shift in
distribution, as lightawvailability
decreasewvith increasing water depth

Alncreased sedimentation and reduced
light availability due tancreaseccaye
and coastaérosion.

present meadows will reduce light
availability

A Changes in currents may cause
erosion and increased turbidity of
water column.

A Shifts in distributiorand extentof
seagrass beds.

inundated

ASalt intrusion okquifer under cayes
may alter terrestrial vegetation cover
with changes in species presence /
diversity, favoringmore salt resilient
species

APotential loss of lowying crocodile
and turtle nesting beaches

Alnundation of sandy beaches,
reducing nesting successtaftles.

AReduction of functional, available fist
nursery mangrove habitat

Sea surface
temperature rise

Alncreased coral bleaching and eventual
loss of ecosystem functionality.

Alncreased coral disease.

A Possible impacts from new invasive
species and algal blooms.

A A shift towards more tolerant species
and symbiont types, and more
opportunistic species, with reduced
diversity.

AMay altercoral larvadispersion through
localizedchanges irturrent patterrs.

Almpact ontourismas a result of reduced
coral health

A Temperature stress on seagrass wi
result in distribution shifts, changes
in patterns of sexual reproduction,
altered seagrass growth rates,
metabolism, and changes in carbon
balance.

A When temperatures reach the uppe
thermal limit for individual species,
the reduced productivity will cause
LI I yGda G2 RAtSrtled |
grass {. testudinun).

A Higher temperatures may increase
epiphytic algal growth, reducing
availabiity of sunlight.

AReduced oxygen content in water in
mangrove areas.

ALoss obarrier reef functionalitymay
reduce protection from erosion and
storm events, increasing risk to
mangrovesand sandy beaches
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TABLBLIL:
HYPOTHESES OF
CHANGE

Ecosystems

Coral Reefs

Seagrass

Littoral Forest / Sandy Beaches /
Mangroves

Increased frequency
and intensity of
storms

Alncreased mechanical damage to
corals.

Alncreased sedimentation, particularly
from watersheds following high
rainfalland $orm damageto riparian
belts, exacerbated by anthropogenic
clearance of the riparian belt

ASediment smothering corals, reducin
rugosity and burying lobster and fish
habitat.

ARemoval of macro algae, resulting in
more available substrate for
recruitment(positive impact)

AFragmentation of coraj dispersal and
colonization

A Massive sediment movements that
can uproot or bury seagrass. It may
also become harder for seagrasses t
become reestablished.

A Would be exacerbated by
anthropogenic impacts primatrily
dredging and landfill

A Removal of some or all natural
vegetation with less time for
regeneration between storms
change in forest mangrovestructure
/ reduced species diversity.

A Increased erosion, loss of part or
entire cayes, changes in beaches.

A Arrival of opportunistic species.

A Destruction ofbird nesting / roosting
sites.

A Reduction of functional, available
mangrovefish nursery habitat

Ocean acidification
(corals, lobster /
conch)

A Decreases in coral calcification rates
growth rates and structural strength.
Alsoimpactsother invertebrates.

A Weakening of reef matrix.

A Change in ratio of accretion /
dissolution

A Possible positive effect on
photosynthesis and growtlas
seagrass isarbon limitedin some
situations

A Higher C@levels may increase the
production and biomass of epiphytic
algae on leaves, adversely impagt
seagrasses by causing shading.

A Positive increase in growth.

A However, damage to coral reefs may
adversely impaciangrove systems
that depend on the reefs to provide
shelter from wave action.

A May affect mangrove root
communitiesg especially
invertebrates, such asollusks.
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TABLBL Ecosystems
I(—I::&CN)Q—I;ESES OF Coral Reefs Seanrass Littoral Forest / SandyBeaches /
9 Mangroves
Decreased Alncreased algal blooms may be A Reduction of freshwater lens,

Precipitation

attributed to reduced precipitation,
resulting in decreasedater visibility ¢
with potential to be positiveby
shadingcorals from intense UV, or
negative by blocking sunlight,

affecting carbon uptake and
photosynthesis.

A Potential change in species
composition &vouring more heat
salinetolerant species

A Decreased precipitation, with a
decrease in productivitygrowth, and
seedling survival

depending on light penetratian

Air Temperature A May alter phenological patterns
timing of flowering and fruiting.

A Some species showdeclining leaf
formationrate at temperatures
above 25°C (IUCN, 2006).

A Thermal stressnay affectmangrove
root structures and estaishment of
mangrove seedlings above 35°C.

A At leaf temperatures of 380°C,
almost no photosynthesis occurs
(IUCN, 2006).

A Possible localized changessprecies
distribution.
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TABLEI: Resources
HYPOTHESES OF
CHANGE Commercial Species Turtle Nesting Beaches LargeMarine Vertebrates
Sea level rise AConch: May experience shift in ATurtle nesting beaches may becom A Adults are &le to adapt to

range or habitat loss linked to
changes in critical habitat

ASnapper / grouper / lobster: Shift in
range / habitat loss of botadult
and juvenilefin-fishandlobsterc
linked to inundation of mangrove,
shift in seagrass distribution,
changes in coral reef

inundated reducing hatch rate
success.

changing water deptlq highly
mobile,
Shifts in foraging areas

Sea surface temperature
rise

AReduction iraccessibility to
commercial marine resources
lobster, conch, snapper, as they
moveinto deeper cooler water, and
associated reduction in income for
commercial fishingndustry.

A Conch: Temperature may affect
spawning g$pawning has been
shown to increase as a linear
function of bottom watey
temperature, but decline once a
temperature threshold is reachgd

A Lobster: Possible effects on larval
and adult lobsters andeproduction.

A Loss of critical habitgbr
commercial species.

A May affect physiological processes
and disease may become more
prevalent.

A Possible impacts from new invasive
species and algal blooms.

Manatees and sharks aréle to
adapt to changingvater
temperaturesby moving to cooler
areasg highly mobileg as long as
other resources arstill available
(e.g. seagrass / manatees)
Shifts / habitat loss of critical
ecosystems
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TABLE 31

Resources

HYPOTHESES OF
CHANGE

Commercial SpecigsFishing

Turtle Nesting Beaches

LargeMarine Vertebrates

Increased frequency anc
intensity of storms

A Reduced availabilitand
degradationof habitatsfor
commercial speciewith destruction
of reef, seagrass and mangrove
habitats.

A Possible impacts oiarval dispersal
survival (potential for wider
dispersal of larvae)

Alncreased frequency of damage /
destruction of fishing infrastructure
(boats, fish traps) negatively
impacting the fishing industry

Alncreased mechanical damage to
sport fish habitatsreducing tourism
potential.

Alncreased potential for inundation
of turtle and crocodile nests during
storm eventsdeposition of corals
and boulders over existing beaches
by storm events

ARemoval or erosion of turtle and
crocodile nesting beaches,

Almpacts on dispersal / survival of
both adults and nestling turtles

A Able to move away from storm
areas, but can be impacted if caugl
up in the storms

A Smallincrease imumber of
manatee deaths / strandings have
been reported after large hurricane

Ocean acidification

Decreased Precipitation

AHabitat loss (impacts on reef).

Allmpacts on larval viability and adult
growth rates

AWeakening shell structuresa
decrease in the calcification proces
by species that buildraexcskeleton
of CaC®(e.g. conch)

A Changes in larval figkehavior,
based on reduced ability to
distinguish chemicand sounccues
linked to settlement sites

APossible changes in salinity
impacting larval dispersal.

A Sea turtle olfaction may be
impacted reducing their ability to
locatefood andnesting sites.

AElevated COmay have detrimental
effects on sharks by increasing
energetic demands, decreasing
metabolic efficiencyand reducing
their ability to locate food through
olfaction.

A Manatees require access to
relatively freshwater (< 10ppt) ever
Mn Rl @ decdddda 2 X
precipitation maydiscourage their
occasional use dBRMR
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TABLBI: Resources
HYPOTHESE F . . . . ]
CH ACN)GE SESO Commercial Species / Fishing Turtle Nesting Beaches LargeMarine Vertebrates

Air Temperature

APotential impacts on mangroves as
nursery habitat

ATurtles may have a female biased
&SE NI(GAZ2 Bemab/
pnYpnT fHpe/! YI{

AWarming of turtle and crocodile
nesting beaches, resulting in
increased eggortality, shorter
hatching time with smaller average
hatching size, reducing survival
potential.

Alncreased disease risk to eggs

TABLBlY | |

thel 9f{L{

hC /11 bD9

Chw D[ hzx9wQ{
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245 PRIORITIZATION OF TARGETS

Each targethas beenassessed for the impacts of the identified primary climate change elements
(increased intensity of storms, decreased precipitation, increased air temperature and increased water

temperatureand increased acidijyeach element being rated on a scal®b 4 (Table32). Ratings took

into consideration factors such as the severity, scope, contribution and irreversibility of each climate

change element (Tablg3).

Rating

Description

Very High

The climatechange element is (or is predicted to be) the major contributing fac
to the reduced viability, or possible local extinction, of the target over the majc
of its extent within the project area over the next 50 years, and cannot be revel

High

The climate change element is (or is predicted to be) a significant contributing fe
to the reduced viability of the target over a significant part of its extent within
project area over the next 50 years, but can be reversed at high cost or oveg ¢
time period

Medium

The climate change element is (or is predicted to be) a moderate contributing f
to the reduced viability of the target over part of its extent within the project a
over the next 50 years, anéu be reversed at moderateost.

Low

The climate change element is (or is predicted to be) a minor contributing f
to the reduced viability of the target in localized areas within the project area «
the next 50 years, and will reverse naturally or at limited cost

Posiive

The climate change element is (or is predicted to be) a positive impact on ti
viability.

TABLB2: RATINGS FOR SELECTION OF PRIORITY CONSERVATION TARGETS
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Conservation Targets
Predicted climate d
change element CoralReef Seagrass Mangroves / Commef-rmal Sharks and Charlsmatlc Sport Flsh
Littoral Forest Species Rays Species Species

Increased sea level High (3) High (3) Medium (2) Medium (2)
Increased sea i & ol £ Medium (2) Medium (2)
temperature
Decreased .
Precipitation i Medium (2)
Increased frequency . . _ y . . .
of storms Medium (2) High(3) g High (3) Medium (2) High (3)
Ocean acidification e gh (4 Positive (0 - High (3) Medium(2) Medium (2) High (3)
Increased air i i Medium (2)
temperature
Averaged Rating 2.80 1.25 2.40 2.00 1.33 1.17 2.00

Selected Selected Selected Selected

TABLB3: RATINGS FOR PRIORITIZATION OF CONSERMXRGEN'S
Prioritized Targets:

A Coral Reef
A Mangroves / Littoral Forest Sandy Beaches
A Commercial SpecigsSport Fish Species

NOTEMany of the requirements and strategies fmwsmmerciakpecies and sport fishing species will be similar, so these two are combined
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TABLE & PRIORITISED STRATEGIES PER TARGET AND OBJECTIVE

Target Objective Strategy Threat
By 2023, ten key commercith- Collaborate in the development of Unsustainable fishing is leading to a reduction in the
fish species have sustainable sustainable fishery plans for ten kéy- viability of commercial fiffish species.
fishery plans. fish species that address the need for siz
restrictions.
) By 2023, effectively managed Collaborateto ensure diversification into = Using different fishing techniques (e.g. deep sea
5 sustainable fisheries diversificatior new fisheries is guided by sustainable | fishing)without informed guidelines in place
8 initiatives are in place that target | fishery plans informed by research.
w both traditional and new target Monitor each identified species using bo
g’ species fisheries dependent and independent
= surveys
-‘LLL’ By 2@0, at least 75% of fishermen Strengthen Managed Access committee Climate change impactse exacerbated by limited
+ consider theyare stewardf addressing identified capacity building = enforcement effectivenes&ndlimited engagement
8_ GRVIR and are integrated into needs. of fishers.
wn decision making Involve fishermen in activities at all level
= ¢ boat drivers, community researchers
" BY 2023, all sport fishers are Engage sport fishing guides in effective = Poor sport fishing practices.
Q following bestpractices. management of sport fishing at GRMR
8 By 202025% of fishermen will Assist fishermen in strengthening Limited capacityoptions for successful
(% have access to training and fundin marketing ofsustainablemarine products = implementation of long term income diversification
o opportunities to diversify into or with increagd market value options.
[z improvesustainable alternatives,  |dentify income diversification
Q with integration in project planning opportunities for fishers
E and implementation Ly@Saia Ay SRdzOF GA 2
8 ensure they have employment

opportunities beyond fishing
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TABLE 8 PRIORITISED STRATEGIES PER TARGET AND OBJECTIVE
Target | Objective Strategy Priority Threat
By 203, effectivelyplanned and Monitor each identified species using both Diversification rest$ in increased fishing
managedsustainable fisheries fisheries dependent and independent surveys = pressure across a wider range of species
diversification initiatives are in place increasing impado coral reef health.
that target both traditional and new
target species
8 By 2020, 100% of tourism activities | Educate touguides and tourists regarding best Tourism increasing to unsustainable levels
:*é‘ and services follow well defined and = practices and impacts of malpractice to in GRMRas a result of degradation in other
S acceptedbest practices standards encourage responsible tourism popular tourist areas
E Provide incentives for tour operators to abide b
o established best practices regulations
8 Effective management of tourism vessels throu Mechanical impacts on the reef fropoorly
% installation of sufficient mooring and marker anchored boatand boat groundings.
o buoys in relevant areas.
s Strengthen resilience of coral reefs in Partnering with Fragments of Hopether reef Sea temperature rise causing increased
o] GRMR through continued planting ou restoration organizations faout plantingof bleaching and mortality itess resilient
O of resilient coral fragments resilient coral strains in GRMR corals
Between2019 and 203, there will be | Engage caye owners / managers in maintainin¢ Tourism developments on the cayes and
_ no reduction ofmangrove coverage in mangroves coastline will potentially face the need to
© GRVMRbased on currenbaseline Ensure DoE / FD does not ispeemission for reinforce shorelines and create landfill, or
2 YFEYyaANR @S Of SI N¥ yOS 2y relocate, as sea level rises
4
= Continue surveillance of development activities
" to ensure no norpermitted mangrove loss
O occurs.
5 .
g’ 8 Continueon-going outreach to promote
CEU E stewardshipof mangroveson the cayes of GRMF
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Section T hree

Management Planning




Gl over 86s Reef Mari NMaagémeestPlanv e
201 9-202 3

od® a!b!'D9a9b¢ t[!' bbLbD

3.1 MANAGEMENT GOALS

¢KS 2SN tf 3J21f F2NJ GKS YIylFr3aSySyid 2F Df20SNDa w
ToprovideLINE 1 SOGA2Y F2NJ 0KS LIK@aAOIf FyR o0A2f23A0F

order to maintain and sustain these resources for the benefit of current and future
generations

This goal is supported ligur objectives:
1. To provide protection for the physicalandA 2 f 2 3A OF f NBa2dz2NOSa 2F Df 208

2. To provide an enabling environment for economic opportunities for livelihoods, towards
sustainable development

3.¢2 AYONBIAS g NBySadaa yR dzyRSNERGFYRAY3I 2F (KS
research and education

4. To provide resources for recreation and tourism
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3.2 MANAGEMENT AND ORGANIZATIONAL BACKGROUND

wS3dzZ FG2NB FdziK2NAGEe F2N Dt 20SNDRa wSST al NAyS
(Ministry of Agriculture, Foresty, Fisheries and Sustainable Development), which administers

the policies and laws that govern the protected ar@ae Fisheries Depanent manages the

al NAyS wSasSNwsSa Ay . StAl S o0AyOfdRAYy3I Df 203SNDa v
(Marine Reservedrogram2 ¥ G KS 902aeéaidisSvya alyl3aSySyid !'yAGszs | &

G¢2 LINRPGOGARS GKS O2dzy i NE | ypbssihleanaga®entJt S 2F . St
of aquatic and fisheries resources with a view to optimize the present and future
0SYySFTAGA GUKNRBAdAK SFFAOASY(H FyR adadlAylFotS Yy

Mission Statement, Fisheries Department
XgAGK GKS ALISOATAO A2t 27FY
GK2t AaidA0 SOz2aeaidsSya YIyl3aSYSyd 2F GKS Fljdz GAc
YSG62N] YR AYGSNyrdazylrt O2YYAGYSyiGaéo

Implementation of the management plan is the responsibility of the Ecosystem Management

Unit, managed under the Marine Protected Asz@oordinatorand the site management team,

under the Reserve Manager (Officer in Commafdh G S f S@St Yl yI 3ISYSyd I
Marine Reserve is conducted from the staffed Fisheries Base, established on Middle Caye. The
Reserve Manager is supported dy1ead Ranger (Officer in Charge of Enforcement) a ranger, a

marine biologist and a caretaker. These personnel are responsible for tkd#eprayto-day

management of the reserve, and for the implementation of the management plan, through

effective useof funds, staff and equipment, and supported by centralized activities such as
environmental education and outreach, from Belize City. Each staff position is described by a

general terms of reference.

The Wildlife Conservation Society provides assistdacthe Fisheries Department through
collaborative research and monitoring activities, and a location on Middle Caye for the Fisheries
.FasS G2 2LISNIGS FTNRY Ay GKS YFyFr3aSySyid 2F GKS Df

An Advisory Committeed 4 KS Df 2 SNRA wSST | RDikts RidNdries/ 2 Y YA (G S
Department with management recommendations, and is composed of representativesHeo
major stakeholder sectors.
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The Advisory Committee & G NB aLR2yairoftS F2NJ Ylisiodsyegardi@d O2 YYSY RI
GKS RS@St2LIYSyd 2F LRtAOASAE YR AaadzSa FFTFSOUGAY:
WSASNIBSe¢s GKNRBAAK (GKS F2ff26Ay3a FOGABAGASAY

A
A

Ensure regular revision and review of management plan;

Comment on and recommend legislation and regjalss (e.g. regarding extermsi of
geographic boundaries of the Researd zoning);

Provide advice on all applications for permitg(eredging, mangrove clearance and
leases/subdivisions) withithe general boundaries of theeRerve;

Report on activigs impacting the reserve and liaise with government enforcement
agencies

Assist in the development of sustainable financing mechanisms fdraberve;

Advise on and, where appropriate, assist with administrative matters, publicity,
education and interprave prograns and

Review and advise on research proposals and researchitpepplications related to
the Reserve.

The Committee has gone through a number of changes, aedriently comprised of the
following members:

> > >

> >y > B

3 members from the fishingo-operatives (Northern, National and Placencia)

o NBLINBaSyilliArodSa 2F GKS NBaARSyida 6ftlyR2s6YyS
2 representatives from Wildlife Conservation Society (Belize City Office and Research
Facilities)

1 representative from the Fisheri€&epartment

1 representative from the Coperative Department

1 representative from the tour guides

1 representative from the Belize Audubon Society

1 representative from Dangriga Town Council

1 representative from Hopkins Town Council

1 representative fronthe fishermen of Sarteneja

The Advisory Committee plays a vital role in the success of the Marine Reserve by providing
strategic support to the reserve personnel, leading to improved management on the ground
and te ultimate achievement of the Ra S N#bBagément objectives. It also acts as a
mechanism for strengthening participation of fishermen in the management of the @ea
particular in enforcement, training and equipment.
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3.3 MANAGEMENT STRATEGIES

This section identifiea number of strategic
themes that strengthen management of thi
Marine Reserve:

A Fisheries Regulations

A Management Zoneand Regulations

A Proposed Replenishment Zone
Expansion

A Managed Access

A BBRRSVorld Heritage Site
Strategies

A Caye Development Guidelines

A IUCN Green List Standards

3.3.1 FISHERIES REGULATIONS

Dt 2@0SNRa&a wSST al NRY
component of the national fisheries
management tool, providing an area ¢
management focus to improve sustainabl
use of marine resources. The Fisheri
Department regulations for species, size ai
seasons are implemented in the General U
Zone, where fishing is permitte@Figure 27)
Extraction of marine resources is nc
permitted in the Conservation anc
Preservation Zones.

The site level regulations are laid out in SI
of 1996, and cover the rules and regulatior
for each of the zones, required licenses, ai
entrance ées.

LEGISLATED MANAGEMENT
REGULATIONS

ESTABLISHMENT OF ZONES AND RULES F
ZONES

A Establishment of zones.

Rules for establishment of zones

Rules for General Use Zone.

Rules for Conservation Zone.

Rules for Wilderness Zone.

> > > >

COMMERCIAL FISHING, RESEARCH, SPOFk
FISHINGICENSES AND REGISTRATION OF
BOATS

A Commercial Fishing Licenses.

A Research Licenses.

A Sport Fishing Licenses.

A Registration of dive boats.

GENERAL

A Licenses not transferable.

A Duration and renewal of licenses.

A Cancellation of licenses.

A Condition oflicenses.

A Duty to report accidents or damage to
property.
Nonrtliability of Government.
Application of Fisheries Regulations.
Opening days of Reserve.
Admission fees.
Prohibition of certain acts.
Fisheries Administrator may designate
certain areas.
Rendeing fish catch information to
rangers.
Officers to uphold Regulations.
Offences and Penalties.

> > D v T

>

> >

SI 70 of 1996




FISHERIES REGULATIONS
GENERAL
A No person shall set traps outside the reef or within 300 feet of the Barrier Reef
A No spear fishing within marine reserves
A No fishing without a valid fisher folk or fishing vessel license
A No one should fish using compressed air or scuba gear
A No fishing shall be conducted using explosives or chemicals

CONCHLobatus gigasformerly Strombus gigas
A Shell length should exceed 7 inches (17.8 cm)
A Market clean weight and fillet weight shoudckceed 3 ounces (85 g) and 2.75 ounces (7
respectively
A No person or establishment shall buy, sell or have in possession diced conch meat e
under a special permit issued by the Fisheries Administrator.
A Closed Season: July 1st to September 3Qtften the catch quota has been met

LOBSTEg®anulirus argus

A No person or establishment should have in possession fillet or diced lobster tai.

Itis illegal to have in possession any soft shell (molting) lobster or females with eggs
(berried)

Itis ilegal to remove from any female lobster any eggs or spawn or the setae or fibre 1
which any eggs or spawn are or have been attached.
Minimum carapace length is 3 inches

Minimum tail weight is 4 ounces

Closed season: 15th February to 14th June

> >

>\

> >

FISH FILLET
A Every fish, other than Nassau groupers and grazers, caught in Belizean waters and Ig
as fillet fish should have a skin patch of 2 inches by 1 inch

SEA CUCUMBER
A No person shall engage or attempt to engage or assist a person to engage or attempt
engage in fishing, of any kind, for sea cucumber without a special license from the Fig
Administrator
ALYRADGARIZ & | LI &@Ay3a F2NJ aLISOALE t AOSy]
license
A No person shall fish for, or harvest, at any timéhia waters of Belize, or buy, sell, have i
possession, export or attempt to export any sea cucumber between July 1st and Dec
(Special license required)

NASSAU GROUPER
A No person shall take in the waters of Belize, buy, sell, or have in his poasasgibassau
Grouper Epinephelus striatydetween 1st December and 31st March
A No person shall take, buy, sell, or have in his possession any Nassau Grouper which
than 20 inches and greater than 30 inches
A All Nassau Grouper are to be landed whole

FIGURE 27: FISHERIES LEGISLATION REGULATIONS
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FISHERIES REGULATIONS
SHARKS
A No person shall take, buy, sell, possess, and export shark meat or fins during the per
1st August to 31st October
A No person shall taker kill any shark of Nurse sha®ifiglymostoma cirratupnand Whale
shark Rhincodon typysin the waters of Belize
A No person shall engage in shark finning
A Fishing for any other neprotected shark species requires a special license issued by
Fisheris Administrator
A All sharks are to be landed with the fins attached

TARPON, BONEFISH, PERMIT
A These species of fish are designated for the purpose of sport fishing
. 2YSTFAAK O2YY2yf e (Yy25yAlbukvupest OF 6 A ¢ {
Permit Scientific naméfrachinotus falcatus
Tarpon: Scientific nam&legalops atlanticus
No person shall have in possession any bonefish, permit fish or tarpon or any of its
product forms, save and except in the act of catch and release.
A No establishment shall have in its possessiny bonefish, permit fish or tarpon or any g
its product forms
NOTECatch and Release means the act of catching fish and then releasing them back
immediately into the waters of Belize in the same state in which the fish was landed

> > > >

GRAZERS:
A No persorshall take in the waters of Belize, buy, sell, or have in his possession any
grazers. Grazers refer to afish of the parrotfishangel fish and tangs (Scaridae and
Acanthuridae)

CORAL:
A Itis lllegal for any person to take, buy, sell or have ipbésession any type of coral
An exception is made in the case of Black Gdhas may only be bought, sold or exported
with a licence from the Fisheries Administrator

MARINE TURTLES:
A No person should interfere with any turtle nest
A No person should takany species of marine turtle
A No person shall buy, sell, or have in his possession any turtle or articles made of turt
parts

FIGURE 27: FISHERIES LEGISLATION REGULATIONS




TRAWLING
A No person shall engage in trawling

RESEARCH
A Every person whapplies for a research permit needs to submit a proposal for vetting

A Bio-prospecting also requires special permission

GEAR RESTRICTI@QNBRINE RESERVES

A

>\

>\

v > > D>

FIGURE 2FISHERIES LEGISLATION REGULABIONS

and approval

Valid licences are required for commercial fishing, sport fishing and recredfisimnial

in a Marine Reserve

Fishing activities conducted in Marine Reserves can only be those permitted in
accordance to the specific zone regulations.

The use of beach traps and fish traps is prohibited in Conservation and Preservatio
Zones

A license isequired for the use of beach traps and fish traps in the General Use Zon
Fishing in a Conservation Zone is prohibited without a license

Fishing, snorkelling and diving are prohibited in a Preservation Zone

Spearfishing is prohibited in Marine Reserves

Use of long lines, seine nets and gill nets is not permitted within Marine Reserves

It will be assumed that anyone with a speargun, polespear, Hawaiian sling, spearfis
mask or powered speargun or sling is attempting to engage in spearfishing
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3.3.2 MANAGEMENT ZONES

Dt 2@0SNDR&a wSST al NAyYyS wSracesdd Sllovkfbrihe madapgmem af @ioR&R A y
for sustainability, to ensure the multiple uses of the marine protected area to continue:

General Use Zone
Seasonal Closure Zone
Conservation Zone
WildernesqProtection)Zone

I >y P P>

There is also a Spawninggkegation Site, defined under SI 161 of 2003, which overlaps the Seasonal
Closure Zone both zones ar@lesignedo protect the spawning aggregation site in the area.

NOTEThe following are the current zonddowever there is an ongoing project to aéign the zones for
improved management. The proposed new zones are not yet validated, but are presented after the

current zones.

GENERAL USE ZONEB4G GUZ REGULATIONS

The General Use Zone is the largest of the four zones, Wit Fishing is permitted by fishers who
an area of 26,170 ha, (74.6% of the marine reserve), and is have traditionally used the area and
divided between two areas the majority of the northern ~ have obtained a special fishifigense

. A No fishing by long lines, traps, nets o
rt of th I, an maller portion in th :
part of the atoll, and a smaller portion in the soytlap 8) spear guns is allowetOTE:

Hawaiian slings are currently
Fishing is permitted in the General Use Zehewever, ithas permitted)

beenrecognisedat the national level, thawith the limited A Fishermen using this zone are

natural resources available, priority should be given to €xpected to submit details of their

fishermen who have traditionally used the ardaading to ;a(;[;zlzzc:ﬁsmed under the Fisheries

the developmentof the Managed Accessrogram Under

GKAA YyFEGA2Yy I FTNIYSE2N] I DIEZOUSNITE—WSST—T0ztt AS:
with 105 fishers licensed to use the area for commercial fislfiip data, 2017)There are gear

restrictions in the General Use Zone, includingabanomitheS 2 ¥ FTAaK GNJ LJA o0GKS (S
include all forms of commercial marine animahades, anaets.

Objectives

A To provide opportunities for traditional and sustainable uses and activities to continue under
carefully monitored and regulated conditions. These include mainly commercial fishing for
lobster, conch andin-fish

A To provide a study area for close monitayinf fisheries catch in order to demonstrate the
LROGSYyGAlt oSySTAada 2F Wwy2 (1F1SQ INBlFa (2 FTAAKS

A To provide an area for water sports such as diving, snorkeling, sailing, kayaking, and sport fishing.
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Glover's Reef Marine Reserve: Management Zones
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MAP 8: GRMR MANAGEMERONES
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CONSERVATION ZONE

The Conservation Zenis the second largest zone, comprising about 7,077 ha or 20.2% of the southern
portion of the atoll (Figure 56)Jnder the current reserve
NE3JdzAE  GA2yas NBAARSYy(G& 27T CONSERVANINZONWRSHATD Y 200t
licenses for subsistence fishing within the Conservation
Zone. As this is in contradiction with the objectives of thiA No extractive uses are allowed, with
Conservation Zone, and is causing conflict with tradition: the exception of subsistence fishing
fishermen excluded from fishing in this zone, a revision ¢ by register_ed residents of tholl
. . . o o (under review), and catehnd
Marine Reserve regulations will not permit this activity inthe 040 sport fishing by licensed
future, as the Ecosystems Management Unit seeks t¢ fishermen

standardise regulations across all marine reserves (MajA Spear fishing is not permitted by the

2007). _ subsistence fishers
A Anchors cannot be deployed in area
Objectives where moorings are provided

A Divers must register with the

p i i Reserve Manager
A To protect a representative cross section of the A Dive boats must obtain a license to

Ail2ffQa KIroAdlGaz AYOtc operate in the zone )/I? f
peripheral reefs, theAtoll Lagoon with its patch
reefs, and sea grass beds

w»
w»
(SN

A To protect at least some of the cuts or passes in the reef, as these are considered ecologically very
important in terms of water flow and exchange, for movement of larvae, for species with feeding
migrations, and gecies such as lobsters which migrate back and forth between the lagoon and
deeper water for spawning purposes

A To provide an undisturbed area for recruitment of species to adjacent areas, and to protect
nursery and spawning areas such as the spawning teastf Long Caye and Middle Caye.

A To provide an area for recreational diving, sport fishing, boating, and appreciation of the marine
environment

A To provide a relatively undisturbed area with representative natural ecosystems that can be used
for appliedresearch

WILDERNESS ZONE WILDERNESS ZONE REGULATIONS

. . . . Py , . A No activities are permitted within
This zone,S|j dzA G £ Sy U uz I at NBa FNILAhAiBsose® YshofsE A
smallest of the zones, encompassing an area of only 270 ha. except under special permission.
It is located within the Conservation Zone, just south oA No boats are permitted to travel in

Middle Caye, lying along the south eastern reef tract. the zone except in cases of
emergency

QX
[N
7\‘
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Objectives

A To preserve at leastsmall representative area free of disturbance from all activities

A To have an undisturbed area to be used as a baseline for research and monitoring purposes

SEASONAL CLOSURE ZONE SEASONAL CLOSURE ZONE
REGULATIONS

This zone encompasses the Nassau groupawsmg bank A The zone is closed to fishing from th

located on the northeast corner of the atoll. It covers an area 1st December to the 1st Marcfihe

of 1,550 ha, including the channel in the reef and extending SPawningaggregatiorsiteitself is

out to the deep water of the fore reef and drop ¢¥ap 9) closed to a_II fishing year round, and
. . . . . overlaps with the Seasonal Closure

It overlaps with the Spawning Aggregation Site, with Zone.

regulations defined under SI 161 / 2003.

Objectives

A To provide protection for the population of spawgilNassau groupeturing theirreproductive
season

A To monitor the recovery of thepawning population of grouper

SPAWNING AGGREGATION SITE

This zone is permanently closed to fishing to protect thepAWwNING AGGREGATION SITE
spawning aggregation site. It overlaps the Seasonal ClosuREGULATIONS

Zone, but is more specifically linked to the area covdagd The zone is permanently closed to
the Spawning Aggregation S{tdap 9) fishing

Objectives

A To provide protection to the population of spawgiNassau groupeturing theirreproductive
season

A To monitor fluctuations in thepawning populatiof grouper
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Glover's Reef Marine Reserve: Spawning Aggregation Site
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3.3.3 PROPOSED REPLENISHMENT ZONE EXPANSION

A proposed Raenishment Zone Expansion has been approved by Cabidéing an addition 12,034 ha

of nonSEGNI OGAGBS 20SIyAd0 61 GSNBR (G2 GKS y2NIK 27
representation of this ecosystem in the National Protected Areas System, and to the total marine area
under full protection. This xpansion is still to be finalizedut once established will need additional
resources for both surveillance and enforcement and research and monitoring if it is to be managed
effectively.

Proposed Replenishment Zone Expansions North of
Glover's Reef and North-East of Gladden Spit, Belize

1:250,000

012 4 6 8 Kilometers
ettt

Projection: NAD 1927, Zone 16 N
Transverse Marcator
Clarke 1866

KEY

D Cayes
[ Reef

- Proposed Replenishment Zones
| Caribbean Sea

- Marine Reserve

- Spawning Aggregation Site Reserves

..... 425000

MAP 10 GRMRPROPOSHREPLENISHMENT ZONE EPANSION, WCS, 2019
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3.3.4 MANAGED ACCESS

Overview: Until recently, Belize has had an open access fishery with a steady rise in the number of
fishermen, increasing fishing pressure and making it harder for each fisherman to make-adwingny

fishermen chasing too few fish.

alyr3SR ! 00Saa Aa |

TAAKSNAS® I MISRIQI S ODB@E al 212t OlW# 1

for their fishing grounds. It foces on protecting the rights of fishers in their traditional fishing areas,
whilst stopping the unsustainable growth in the number of fishers. It achieves this through developing,
encouraging and incentivisingood stewardship, towards better catches andpioved incomes.
Identification of customary users is based on validation of Belize residency, and through a transparent,
peer review process led by the Community Managed Access Committees, comprised of local fisher

representatives, Fisheries Department acot

management partners.

Managed Access is now beinglled out

nationallytoeighRA & G Ay Ol | NB I
the open sea considered as the ninth are
Df 2SNNR&a wSS¥F¥ al NAyS

8, which encompases the entire Atol
Implemertation of Managed Access is based (
the establishment of areapecific fishing
licenses for traditional fishers, and supported
a robust monitoring and enforcement regime.
is also supported by scientrmsed catch limits
through a total allowable calc(TAC), to guide
sustainable maagement of the fishery, and by
improvements to livelihoods and the fishin

AYRAzZZGNRE o6& fAYyl1AYy3
to premium markets.
.S8tAT SQa alyl3aSR 1 00

the current patterns of fishing,reflecting

customary resource use patterns. It establish
user rights for Belizean fishermen, facilitatin
action  against trandoundary  fishing
incursions. Each Area has a Managed Acg

Committee, with  representation  form

WHY MANAGED ACCESS?

Managed Access benefits the traditional fishermen
L dX

Arecognises those fishermen with a long term
interest in specific fishing areas

Aprotects their rights to fish in that area

Aprotectsthese areas against incursions by
fishermen who are not lonrterm customary
users, and against illegal trabsundary
incursions

Aimproves fisher compliance through self
enforcement of the rules

Aimproves collaboration between fishers and area
managers, redcing violations

Aimproves compliance with management
interventions that will increase the performance
and productivity of the fishing areas

Aimproves cooperation with managers and
scientists to gather and report catch data

Atakes advantage of market opportities to
increase revenue

Aprovides Belize with increased food securifish
are a local, reliable source of protein

traditional fishing communitiesand fishers
using the area.

SIF¥22R

2y

151



3.35 STRATEGIES FOR THE BELIZE BARRIER REEF RESERVOKRYSTHIMRITAGE SITE

.StATSQa 22NIR I SNAGIF3IS {AGS KIFHa NBOSyiGte oSSy |
the addressing of a number sfsues identified 2 NJ 1 KS aS@Sy aArdiSasx AyOf dzRAy
Reserveto the satisfaction of the members of the IUCN World Heritage Conveniibase

include:

A finalization, endorsement and implementation of the revised Fisheries Act (the Living
Aquatic Resource Bilf)in process

A permanent cessation of the sale and lease of lands throughout the WHS through legal
instrument

A number of issues have been addressed in response to the WHS concerns and as part of a
national initiative to strengtherbiodiversity conservation under the Convention on Biological
Diversity. These include:

A revision of the Mangrove Protection Act / Regulations
A elimination of all oil concession in and around the WHS, through legislation

A clear definition and strict contrabf development rights on existing private and leased
lands within the WH®rough strengthening of the EIA process

Whilst Belize has been able to remove the Belize Barrier Reef Reserve World Heritage Site from
the list of sites in danger, maintaining aingproving the status of the flagged criteria is considered
important.

3.36 CAYE DEVELOPMENT GUIDELINES

Development guidelines have been established in the Integrated Coastal Zone Management Plan

- SouthNorthern Region (CZMAI, 2016), which identifistommendations for acceptable
RS@OSt2LYSyid fS@Sta 2y G(KS OFreéSaod LG akKz2dZR oS |
World Heritage Site, private caye ownership and caye development are issues brought up during

the assessment of the site, resultingi AGa OF G SI2NARTF{iA2y & WOYRI y3S|
being considered should therefore be carefully considered before approval is given through the

NEAC process.

G2 KAES a2yS 2F GKS OlrésSa FINB StSOFGSR 2N KI @
suggests their suitability for development activity, their ecological sensitivity, protected

status, and world heritage designation in the instances of Glovers Reef and South Water

Caye, directs that @recautionary approach be applied to future developmeinthe

NEIA2YVE CZMP SoutiNorthern Regional, 2016



The CZMP categorizes land use on the cayes as Residential; Resort and Research/Scientific Station,
and Undeveloped. Where lands are held ungevate ownership:

octhe CZMAI recognizes the right of the landowner to develop their land in amenthey se fit

there must be measures in place to steer future development in order to ensure sustained
ecosystem services. Therefore, in the case of these lands, if there is no development activity within
the first five (5) years of the passage of this planningudeent then all future development
activities, after the time period, MUST follow development standards as outlined within this
O2Fadlt RS@St2LIYSyld 3FdzA RSt Ay S odé

Conservation DevelopmentCayes in the SoutNorthern Region are not recommended for major
development but can accommodate very small scale infrastruaiiesearch stations, low scale
SO202dz2NAayY f2R3IST NBaAARSY(GAlFIftk FTAAKSNXYIFYyQa OF YL

Cayes assigned Gsmrvation | land use category:
A Middle Caye

Cayes assigned as Existing Low Density Residential:
A Northeast Caye (east side)

A Long Caye (east side)

A Southwest Caye (southern half)

Recommendations (CZMAI, 2016):

1. Increased collaboration among local stakeholders, interest groups and the agencies
responsible for land allocation, including the conditions applied to lease approval and
the regulation of lot sizes

2. Limit the number of piers per property or caye
3. Prohibitthe construction of buildings on piers
4. Preserve remaining crown lands in the region

5. All new developments must be constructed using the standards developed by LUA and
CZMAI in the creation of these management guidelines.

6. Although permitted, coastal agulture and aquaculture activities must be closely
monitored and not allowed to occur near important watersheds and lagoons. Relating to
this, proper pesticide use and waste water disposal is key to ensuring that the marine
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environment is not polluted. Thiefore enforcement agencies will be required to
conduct regular water testing.

Long Caye and Southwest Caye #ate located in a coral dominated environment,
recognized by the ICZMP as an ecologically sensitive environment. Although no systematic
ecological impact survey or carrying capacity studies have been undertaken, the visual and
other impacts of development on these cayes have led to strong recommendations that
further developments be limited.

3.3.7IUCN GREEN LIST STANDARDS

Df 2 @S NWadine ReSe3vEs well positioned for applying fdisting under the IUCN Green List

of Protected and Conserved Areas Programme (IUCN Green List Prograrhené&)st aims to
encourage, achieve, and promote effective, equitable and successful prot@etasd in all partner
countries and jurisdictionsThe [IUCN Green List Programnigea Sustainability Standasith

global accreditation andapplicationthat addresses the social, environment@hd economic
practices ofprotected areaslt has been designednd establishedo increase the number of
protected and conserved areas that deliver successful conservation outcomes through effective
and equitable governance and management. T$i® be achievedthrough a set of underlying
objectives:

1. To ensurehat the IUCN Green List of Protected and Conserved Areas Standard provides
a suitable measure for strengthening conservation outcomes and improving equitable and
effective management of protected and conserved areas

2. To position the IUCN Green Listdg®eonme as an accessible channel for conservation
capacity development for protected and conserved areas

3. To promote collaboration and investment in implementing effective and equitable
conservation management in protected and conserved areas comntitteebrk towards
the IUCN Green List of Protected and Conserved Areas Standard.

The revised National ManagementfdetivenessTool has recently been aligned to be able to
provide guidance for protected areas wishing to apply for listimith those that are seeking
approval under the Green List being assessed for their ability to meet the global standarad

of the National Protected Areas SystenManagement Effectiveness Evaluation (NRAESE),
being conducted in Juneluly, 2019
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3.4 MANAGEMENT PROGRAMS AND OBJECTIVES

ManagementPrograns are a means of grouping management objectives within related ardas
example, those related to natural resource management, or to environmental education. The strength of
the combinedprograns is greater than the sum of the individidograns, as each supports the others
over space and time, with areas of overlap that strengthen the overall management of the protected area.
The inclusion of strategies to strengthen communication and collaloorbetweenProgramareas is also
important, with interProgram collaboration mechanisms for greater adaptive management
effectiveness.

Six ManagemenPrograns are identified to provide the framework for management of the marine
protected areaTable35):

A. Natural Resource Management and Protection
B. Research and Monitoring

C. Community Development and Outreach

D. Tourism and Recreation

E. Management and Administration

F. Infrastructure, Operations and Maintenance

The plan identifies intervention strategies for improving conservation target viability and mitigation of
threats identified during the planning procegsstrategies that are incorporated into the management
prograns, and into the measures of successogram for effective managementAlso taken into
consideration is the protected areas status as part of the World Heritage Site, requiring extra steps to be
taken to safeguard its unique values.
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AAddressing Specific
Threats

APartnership
Relations

Alnformation
Technology

t NP IINKF+ &
Natural Resource Research and Community Tourism and Management and Infrastructure,
Managementand o Development and . . . Operations and
Protection Monitoring Outreach Recreation Administration Maintenance
ASurveillance and AMonitoring AEnvironmental AVisitor Safety and APlanning A Docking Facilities
Enforcement Education Protection
AResearch AGeneral A Administration and
AZoning and APublic Outreach anc AVisitor Education anc ~ Management and Operational
Boundaries i Information Interpretation Administration Infrastructure
AData Management
and Dissemination
AFishery of results AAlternative AFinancial A Tourism
Management Livelihoods / Income Management Infrastructure
Diversification
AEcosystenand AConcessions / A Fleet Operations
Species ACommunity Commercial Uses and Management
Management CapacityBuilding

TABLEB5: MANAGEMENPROGRAM

hC D[ hz9wQ{

w99C al wLb?o

w9{9w=9
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3.4.1 NATURAL RESOURCE MANAGEMENT PROGRAM

The Natural Resource Protectiodrogram focuses on ensuring the
maintenance of healthy, functional ecosystems, through dire
management of the marine environment, surveillance and enforcem
and direct biodiversity management interventions. TRegramfalls

under the responsibility of theite manager. Six suprograns have been
identified.

Natural Resource
Management and
Protection

ASurveillance and
Enforcement

the Resource ProtectioRrogramhas been strengthened in several way  AZoning and Boundaries

A Use of SMART technology (Spatial Monitoring and Reporting T AFishing (Marine
allowing rangers and managers to plan and implement intelligen Resource Extraction)
based patrols through collection and analysis of georeferenced d
assisting in identification of hotspots and peak times for illeq AHabitat and Species
activities, for more strategic surveillance and enforcement. Management

A Partnering with the Belize Coast Guard, providing sectiitythe ACultural Resource
fishers and staff of GRMR, enabling increased night patrols. Management

ARoll2dzi 2F alylr3aSR ! 00Saa 6A0K

_ AAddressing Specific
fishers.

Threats

PRIORITY STRATEGIES

>~

Ensuring GRMR has the human resources, equipment and training for effective surveillance and
enforcement

Strengthening collaborative surveillance and enforcement with coastguard

Continue and strengthen
work with fishermen
towards effective
implementatian of &
Managed Access in GRMFT?"‘LF‘\ .
A Strengthening
enforcement of tourism
regulations through
collaboration with BTB
and tourism police

>~ >~

BOAT TO BOAT FISHER COMMUNICATION
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STRATEGIES TO ADDRESS SPECIFIC THREATS
Unsustainable Fishing

A Develop national species management plans that establish size range / size limits for the 10 most
targetedfin-fish species (snappers and groupers).

A Improved/ enforcedrestriction on use of gears, gill nets, spear guns to improve sustainability.

A Engagement, education and improved capacity of fishers (especially boat captains and young fishers)
to improve awareness of issues of unsustainable fishing, and best practices for a sustainable fishery.

A Provideopportunitiesfor fishers demonstrating gocstewardship to engage other fishermen.

A Education of consumers with the certification of restaurants K N2 dzZ3 K (G KS aFAaK NRIKIDG
campaign.

A Ensure restaurant / hotels, supermarkets etc. only buy and sell fish with skin patch, with
enforcement ofthis requirement.

A Investigate packaging of GRMRfishwith certification to supply to restaurant / hotels,
supermarkets in San Pedro, Caye Caulker, Placencia etc. with fish certified as legal

Direct Impacts on the Coral Reef

A Ensure mooring buoys aiestalled at dive sites and for overnight vessels, with collaboration with
private sector for maintenance

A Improve marking of channels and shallow areas to prevent boat groundings

Improved capacity of rangers to be able to enforce tourism and boating régusa

A Improved awareness of resorts and tour guides, as well as tourists, of snorkelling / dive best
practices and legal requirements that protect coral reef

A Engage and encourage caye owners in following WCS best practices, ICZMP development and WHS
guiddines

- >

Agrochemical and Sewage Pollution

A Improve awareness of sewage management on cayes
A Improved awarenes of the general public of thesues of agrochemicals and sewage in the marine
environment

Lionfish
A Continuesuppressingionfish populations
Improved local and national markets for lionfish
Encourage householtbnsumptionof lionfish
Link GRMR fishers with lionfish market in San Pedro / Caye Caulker / Belize City

> > >
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Natural Resource Managemeirogram

A

p31

p2

b

p2

p2

p2

p21

b

Ensure surveillance activities are strategic and effective, bas€&RMR
enforcement datajncidence mapping and identification of hotspots, key
times, key offending boats (both tourism and fishing), transboundary, an
with integration of SMART technology, supporting Managed Access
Strengthen cost and time effectiveness of surveillance thraxgghof drones
and other technologies

Expand surveillance activities to include caye development and
environmental impacts within GRMR, in collaboration with DoE and BTB
Strengthen interagency communication and collaboration, through joint
securitymeetings, collaborative partnership with the Belize Coastguard f
armed patrols in GRMR, with clearly defined roles and responsibilities
Strengthen communication and collaboration mechanisms with Forest
Department and the Department of the Environment &nforcement of
new Mangrove Regulations

Implement effective enforcement of visitor regulatiomsGRMR, in
collaboration with BTB (e.g. tour guidgiest ratios, licenses, visitor
gualifications for diving etc.) and enforcement of ssgecific zone
regultions regarding jet skis, catch and release fishing etc.

Strengthen communication and collaboration mechanisms with the Beliz
Tourism Board and Department of the Environment for enforcement of |z
that impact the Marine Reserve (sewage and other forfngater
contamination, poor fuel storage, oil, pesticide use, etrer water
structures, dock construction)

Maintain and strengthen engagement and communication with fishers u
a boat to boat approach

Strengthen Managed Access committee, addressingdigpiauilding needs

1¢5

1-5

1-5

1¢5

1¢5

1¢5

Dy D D D Dy D D

p>N

# patrols per year

Mapping of patrol routes

Mapping of incursion hotspots

# of warnings giveper year

# reported transboundary incursion events
# of cases taken to court

# successful convictions

Total annual fines

# repeat offenders

# of joint surveillance and enforcement
activities with DoE

# Joint patrols per year with Belize
Coastguard

# Patrols conducted in collaboration with
Forest Department in response to mangro\
issues

# Patrols conducted in collaboration with
Department of the Environment in respons:
to caye development issues

# Patrols conducted in collaboration with
BTB

# Patrols dedicated to boat to boat fisher
engagement

% of GRMR fishers who consider Magdg
Access is working at GRMR

# Area8 MA Committee meetings per year
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Natural Resource Managemertrogram

Awareness of Regulations

A

p2

p2

p2

Human Resources and Training

A

b

b

p~21

Ensure all tour guides, fishermen and GRigiftdents are aware of location
rules and regulations and rationale for the boundaries, zones and expan
through brochures, handouts and other educational material related to
regulations

Increase awareness of visiting ligboard boats on the rules amdgulations
of GRMRmooring sites, zones, bilge water / wastewater, restricted
recreational activities and neextractive designation

Provide an annual refresher presentation on GRMR zone rules and
regulations at each resort for owners / managers / tour guides

Enforce tourism / recreational fishing regulations

Ensure protected area staff numbers are suéfitifor effective managemen
of the Marine Reserve.

Seek collaboration with caye owner for shetay ranger station at
Northeast caye for surveillance base for Northeast Point

Fisheries officers are fully trained for surveillance and enforcement agsiy,
use of SMART, case file preparation, public relations
Ensure ongoing capacity building for all staff for effective surveillance ar|
enforcement of tourism regulations, in collaboration with BTB

1-5

15

1-5

1¢5

1¢2

1¢5

1¢5

% fishers (resident / neresident)that
demonstrate awareness of GRMR
regulations

% of tour guideshat demonstrate
awareness of GRMR regulations

% of resident resort managers demonstrat
awareness of GRMR regulations

% of required signage on rulaad
regulations that are in place

% of visiting liveaboard vessels that have
been provided with information on rules an
regulations, including Port Authority
regulations

# caye residentsattending presentation on
GRMR zones, rules and regulations perrye
# tourism infractions per year

% of staff positions identified as required fc
effective management of GRMR that are
filled

% patrol staff who are considered fully
trained for effective patrols

Agreement for long term use of caye / part
of Northeast cag for SPAG enforcement
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Natural Resource Managemertrogram

NRM 1: Surveillance and Enforcement

Human Resources and Training

A

p=21

I >

NRM 2: Boundaries and Zones

Ensure staff are awaref the critical role they and the protected areas play
in maintenance of fisheries and tourism resources, livelihoods, critical
ecosystems / ecosystem services and threatened species
Collaborate with Forest and Fisheries Departments for provision of
awareress materials to magistrates on the legal, national and cultural
context for Fisheries and wildlife laws, to strengthen penalties for
enforcement issues

Training for boat captains in navigation of the area for effective enforcen
Develop staffncentivesystem to recognize good enforcement

Timeframe

1¢5

1¢5

1¢5
1-5

Timeframe

Measuring Success Indicators

A% of staff that demonstrate an adequate
knowledge on the ecosystem services provide
by GRMR and the purpose of MPAs

A% of court cases with successful outcomes

A% of GRMR fishers thednsider that they trust
the Fisheries Officers

A% of boat captains that are trained in navigati
of the area

A Staff incentive system in place

Measuring Success Indicators

b

p~21

b

Ensure clear zone demarcation agidsemination of information on zones
and zone regulations to all fishermen and other users of the Marine Res
and fair enforcement of zone regulations across all fishermen

Effective demarcation of current zones of GRMR, particularly in key
identified aeas of conflict

Maintenance and replacement of boundary and zone marker buoys as
needed

1-5

A% of required buoys that are in place

A% of amended zones that are adequately
demarcated with marker buoys

A% of staff who knowthe location of boundaries,
zone and reasons for establishment

A% of fishers using GRMR knowledgeable of tt
location of boundaries, zone and reasons for
establishment

A% of tourism sector users who know the
location of boundaries, zone and reasons for
estadishment
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Natural Resource Managemetrogram

A Continue inplementtion of Managed Access at @R 1¢5 A% of GRMR fishers are considered fully engag
A Address issue of gill nets and long lines in GRMR through increased 1¢5 in the implementation of Managed Access
awareness of fishergjear regulations enforcement A# infractions reported fopossession of fillet
A Encourage fisher diversification into lionfish 1(2 without skin patches, parrotfish, undersizeut
% Collaborate with WCS to mainstream vessel monitoring system 1 2 5 of season lobster / conch, out of season / size
A Ensure that fisheries management is guided by baseline data and grouper,per year
sustainable fishery plans 1¢5 A% fishing vessels using GRMR that are part o
A Ensure impartial enforcememif regulations across all fishers the vessel monitoring system
ASustainable fishery plans
A% GRMR fishers who consider that enforceme
is impartial
A Maintain surveillance of threats to conservation targets and indicators (e 1¢5 A% successful turtle nests per year
commercial speciexoral reeflittoral forest, mangrovescharismatic A# infractions reported fopossession of fillet
specie$ 1¢5 without skin patches, parrotfish, undersize / ot
A Ensure those caye owners and developers that can influence turtle nest 1¢5 of season lobster / conch, out of season / size
success have access to best practices and are engaged in nest protecti grouper,per year
A Ensure adequate protection of key herbivores to maintain live coral cove 1¢5 AMap of more resilient coral areas
_ and ecological functions A# patrols per year that target identified critical
A Provide prioritised enforcement for identified resilient coral species and 1-5 coral areas
areas within GRMR A Extent of mangroves per year
A Continue to engage land owners, caye developers, residents andinsers AExtent of littoral forest per year

littoral forest, mangrove, caye and beach vegetation areas in best
management practices rptection and restoration

A% of cayes considered to be managed under
best practices
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Unsustainable Fishing

A

p2

p2

p2

b

Direct Impacts on Corals

A

p2

p2

p2

b

b

Engagement, education and improved capacity of fishers (especially bo
captains and young fishers) to improve awarenafsissues of unsustainabl
fishing, and best practices for a sustainable fishery.

Provide opportunities for fishers demonstrating good stewardship to eng
other fishermen.

Education of consumendthe certification of restaurantg through the
GFARKGI NSF G NARIKGE OF YLI ATy oD

Ensure restaurant / hotels/ supermarkets etc. only buy and sell fish with
patch, with enforcement of this requirement.

Investigate addedralue packaging of GRMiR-fishwith certification to
supply to restaurant / hotels, supermarkets in San Pedro, Caye Caulker
Placencia etc. with fish certified as legal

Install and maintain sufficient mooring buoys in critical coral reef locatio
key dive ges, safe harbours

Ensure navigational routes through reef areabannels and shallow areas
¢ are adequately marked to prevent boat groundings
Ensure all charter boats have the required local guide and to have a prg
in place if there is no guide

Improve capacity of rangers to be able to enforce tourism regulatidive(
and snorkeler / guide ratiog)in collaboration with BTB

Work closely with Port Authority, Coast Guard and DoE towards ensurin
all boats are seaworthy and captains are li@shs

Improve awareness of resorts, tour guides, and tourists of snorkelling / ¢

best practices and legal requirements that protect coral reef

1¢5

1¢5

1¢5

1¢5

1¢5

1¢5

1¢5

A% of fishers demonstrate improved
understanding of sustainable fishery best
practices

A%of fishers who demonstrate improved
stewardship of the fishery

A% fisher who engagether fishers in good
stewardship of the GRMR fishery

A# restaurants and supermarkets that are
OSNIAFASR dzy RSNJ aFAal

A% restaurants and supermarkets checked tha
have purchased fish without skin patches

AEstablished market for GRMR sustailesliish

A% required mooring buoys that are installed

A% mooring buoys that are maintained on
schedule

A% of required marker buoys that have been
installed

A% rangers that have the capacity to enforce
tourism and boating regulations

A% resorts and tour guides isidered to follow
best practices

A% of new caye development that falls within
ICZMP guidelines

A% of caye developments considered to be
following environmental best practices
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Agricultural Runoff

A

p=21

p=21

Lionfish and Other Invasives

A

b

I >

b

Other

Partner with organizations seeking to mitigate agrochemical contaminat
of waterbodies in the watersheds west of GRMR through better practice
for agricultural chemical use

Collaborate with PC8nd the Department of Agriculture to improve
information on agrochemical use in the watersheds

Improved awareness of the general public of theuesf agrochemicals,
sewage and plastics in the marine environment

Continue to improve awareness in stakeholders of potential impacts of
lionfish

Encourage use of lionfish as a protein source and sale to local restaura
and resorts

Encourage householtbnsumptionof lionfish

Provide opportunities for stakeholders totaely participate in removal of
lionfish from the reef; under strict guidelines

Link GRMR fishers with lionfish market in San Pedro / Caye Caulker / B
City

Increase awareness in stakeholders of the problems caused by releasin
non-caye fauna and fla onto the cayes

Collaborate with other stakeholders to ensure lighthouses work, to preve
potential groundings of ships in adjacent shipping lane

1¢5

1-5

1¢5

1¢5

1¢5
1¢5

1-5

p>N

v > > >

>

# meetings per yeawith organizations
seeking to address agrochemical
contamination in the watersheds west of
GRMR

# initiatives addressing agrochemical
contamination in the watersheds

% caye residents demonstrate knowledge
about pesticide, sewage and plastics
management

%coastal town residents demonstrate
knowledge about pesticide, sewage and
plastics management

Lionfish densities

% of fishers actively catching lionfish

# lionfish fishing events at GRMR

# Ibs of lionfish removed from the reef as a
result of organizedctivities

% of households in Dangriga / Hopkins that
consume lionfish

% GRMR fishers sellitignfishto San Pedro /
Caye Caulker / Belize City

% local restaurants and resorts that serve
lionfish

% of caye owners / managers that
demonstrate awareness ofi¢ issues of
releasing norcaye fauna on cayes

% of time lighthouses are operational
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Natural Resource Managemeirogram

NRM 6: Reporting

A

I I p2

p2

Maintain comprehensive patrol reportsiaumber of patrols, zones
patrolled, number of boats checked, infractions noted, warnings given, &
arrests made strengthened with integrated use of SMART system
alAydFrAy €23 2F ONFXRAGAZ2YFE FAAK
Reef Marine Bserve

alAydFrAy €23 2F (2dzNJ 621 G& dzaAy3
Produce quarterly reports, and submit to Fisheries Department and Adyv|
Committee

Produce annual reports and submit to Fisheries Department and Advisg
Committee

Timeframe | Measuring Success Indicators

1¢5

1¢5

1¢5
1¢5

1-5

AQuarterly and annual reports that include patrc
data

AAnnual map of patrol routes / effort

AAnnual list of traditional fishers and boats usin
GRMR

AAnnual list of tourism vessels using GRMR
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3.4.2 RESEARCH AMDNITORING PROGRAM

Research and monitoring are essential activities to ens
informed, effective management, and to assess tl Research and Monitoring
effectiveness of the Marine Reserve in achieving its objecti*—-
of ecosystem and fisheries management. The Research AFisheries Monitoring and
Monitoring Programcomes umler the responsibility of the e
Reserve Biologist, is administered under three-putgrans:

ABiodiversity and

A Monitoring Environmental Monitoring
A Research and Research
A Data Management and Dissemination of

AResearctPermits and

Results Reporting

Monitoring: Fisheries monitoring targets and activities ali¢ A pissemination of Results
with the Fisheries Department monitoringporograns
(Managed Access catch assessmentsyater pre- and post

season sampling of lobster and conch a part of continuous monitoring of stocks, and Healthy
Reefsite monitoring of coral reef health). Managed Access fisheries data collection is also

conducted to monitor catch per
unit effort for commercial species
Monitoring focuses on the fishe
catch on the sailboats and skiffs
with recording of date, fisher
name, boat, species caught, fishin
gear, and total fishing effort (hourg
fished to 0.5 hr. accuracy) for eac
FTAAKSNRAE Ol § OK®

Fisheries Department partnery -
with the Wildlife Conservation CATCH MONITORING

Society for use of Lorgrm Atoll

MonitoringProgramé [ ! at LLO Y2yAdG2NARAyYy 3 LINRG202f &

objective of monitoring and analyzing the viability of exploited dapans, as well as habitats
set aside in ndake areas, to enhance fished populations, overall biodiversity and ecosystem
health. LAMP Il extends to an holistic set of species (including but not limited to Queen conch,

Caribbean spiny lobster, sea cucuenbfive commercially importantin-fish (black grouper,

Nassau grouper, hogfish, mutton snapper and Queen triggerfish), parrotfish (six species
stoplight, redtail, yellowtail / redfin, princess, striped and redband), as well as monitoring of

critical haitats.
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The specific objectives include:

A Gathering data on the number of animals in various size classes including
reproductive individuals
A Providing a baseline of habitat quality, beginning with sand flats/seagrass beds
Comparing populations arfthbitats between management zones in the reserve
A Providing scientifically credible information for use in future management
decisions on size regulations, rules of use and zoning to maintain profitable and
sustainable fisheries and naxtractive activitid G KNR dzZ3K2dzi GKS Df 2@S
Marine Reserve.

S

Monitoring activities also extend to
turtle nesting beaches and the
Northeast Point spawning aggregation
site. Monitoring targets are also
identified in the Conservation Planning /
Climate Change Planning section for
measuring success, though there is not
yet a measures of success monitoring
framework at siteor national level in
Belize

CORAL BLEACH MONITORING
Monitoring priorities include:

A Continued ongoing monitoring of commercéglecies, with data guiding management,
and dissemination of accessible data outputs to stakeholders.

A Continued monitoring of coral bleaching and coral reef health.

A Reduced duplication of effort through improvegnchronization of data collection by
Fisheres Department and Wildlife Conservation Society.

A Develop and implemergrogramfor Limits of Acceptable Change monitoring for key
visitor use areas.

A Implement water quality / contamination monitoring in key sites.

A Develop sitespecific monitoring manuaand improved orsite data management
system to provide a structured process for monitoring continuity regardless of staff
changeover.

Research:The majority of the research activities at GRMR are conducted by Wildlife
Conservation Society and independent researchers. Research proposals are reviewed by the
Fisheries Department, and if approved, a research license is granted on an annual basis. The

are a number of longerm research initiatives based within the Marine Reserve.

Research priorities include:
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