
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Southern Belize Reef Complex...   

 

...Managing for Climate Change  

 

 



Belize is recognised for the quality of its natural and cultural resources. This is 

exemplified by the Southern Belize Reef Complex, with its well formed barrier reef, 

unique faros, important spawning aggregation sites and idyllic coral islands. 

Coastal communities preserve a traditional way of life that is closely tied to the 

marine resources, with fishermen free-diving for lobster and conch from locally built 

sailboats, or catching snapper and grouper on hand lines for the local fish markets. 

These communities are seeking to maintain their cultural values and their links with 

the marine environment in the face of climate change. 

 

The reef, its beauty and its marine life is also critical to the tourism industry in 

southern Belize - the marine protected areas provide a destination for reef-based 

tourism, bringing much-needed income and investment to communities to this part 

of the country. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Southern Environmental Association 

Placencia Village 
Belize, C.A. 

Tel: 501-523-3377 
info@seabelize.org 
www.seabelize.org 

 

From the white, sandy 
beaches, littoral forest 
and mangroves of the 
cayes, the clear waters 
and colourful reefs of 
the shallow lagoon, to 
the Belize Barrier reef 
and the reef drop-off, 
where grouper and 
snapper gather in huge 
spawning aggregations 
.... 

Southern Environmental Association 

Placencia Village 
Belize, C.A. 

Tel: 501-523-3377 
info@seabelize.org 
www.seabelize.org 

 

Belize has long been considered a leader in 

conservation within the Meso-American region, with 

the designation of 13 marine protected areas, 

including the four of the Southern Belize Reef 

Complex. These form part of the Belize reef, with its 

barrier reef and coastal lagoon, which runs parallel to 

the shore - a valuable resource for traditional fishing 

ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ .ŜƭƛȊŜΩǎ ƳŀǊƛƴŜ-based tourism 

industry, and encompassing some of the richest 

marine resources of the Meso-American Reef System. 

This global importance has been recognized through 

the declaration of seven of these marine sites as 

components of a serial World Heritage Site in 1996, 

including South Water Caye Marine Reserve, Laughing 

Bird Caye National Park and Sapodilla Cayes Marine 

Reserve, each selected based on its unique values.  

SWCMR 

LBCNP 
GSSCMR 

SCMR 

GSSCMR: Gladden Spit and Silk Cayes Marine Reserve 

LBCNP: Laughing Bird Caye National Park 

SCMR: Sapodilla Cayes Marine Reserve 

SWCMR: South Water Caye Marine Reserve 

Belize 
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Gladden Spit and Silk  

Cayes Marine Reserve  

Sapodilla Cayes  

Marine Reserve  

Laughing Bird Caye  

National Park  

Southern 

Environmental 

Association  

 

Marine 

Protected 

Areas  

Southern Environmental Association 

Vision: The Southern Environmental 

Association will be a leader in 

effective resource management and 

responsible stewardship for southern 

.ŜƭƛȊŜΩǎ ǎǘǊŀǘŜƎƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘ 

marine areas thus creating benefits 

for all stakeholders 

 

Mission: The Southern Environmental 

!ǎǎƻŎƛŀǘƛƻƴ ƛǎ ŀ ƴƻƴπƎƻǾŜǊƴƳŜƴǘŀƭ 

organization that continuously works 

towards improving stewardship and 

the environmental integrity of key 

marine areas in southern Belize 

through effective, collaborative 

protected areas management, 

community involvement, and strategic 

partnerships for the benefit of all 

stakeholders  

 

The Southern Environmental Association (SEA) was established in 2008 through the merging of two 

existing non-Governmental organizations ς Friends of Nature (FoN), based in Placencia (Stann Creek 

District), and the Toledo Association for Sustainable Tourism and Empowerment (TASTE), in Punta 

Gorda, Toledo District. This brought the co-management responsibilities for three of the four marine 

protected areas of the Southern Belize Reef Complex under the same  organization,  in partnership with 

the Belize Fisheries Department (Sapodilla Cayes and Gladden Spit and Silk Cayes Marine Reserves) and Forest 

Department (Laughing Bird Caye National Park).  

SEA undertakes a wide range of tasks from law enforcement to community education and outreach and scientific 

research and monitoring. It works closely with the eight stakeholder communities of Hopkins, Sittee River, Seine Bight, 

Placencia, Independence, Monkey River, Punta Negra and Punta Gorda, and is starting to engage Sarteneja, its most 

northern stakeholder community. Under the co-management agreements with the Government of Belize, SEA assumes 

control of zoning enforcement and visitor behaviour, and is authorized to police within and between the marine 

protected areas within the Southern Belize Reef Complex. This increases the consolidation and integration of system-

level management in the SBRC, and increases enforcement effectiveness of existing regulations at the MPAs and the 

waters between these protected areas. It also augments the community outreach and education program, ensuring a 

broader area of representation from stakeholders on issues important to their livelihoods. 

The fourth marine protected area within the SBRC is South Water Caye Marine Reserve, managed directly by the Belize 

Fisheries Department. 
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Critical Local Threats 

 

Challenges lie ahead for the reef 
and the people who depend upon 
its resources. Numbers of 
critically endangered species such 
as hawksbill turtles and goliath 
groupers are declining, as are 
those of important commercial 
fish stocks ς snapper, lobster and 
conch ς as increasing human 
pressure is placed on the system.  

 
Increasing population, environmentally 
unsustainable coastal developments, 
unsustainable fishing practices, and 
increased sedimentation, aquaculture 
and agriculture runoff are ever 
increasing threats to the integrity of 
the Southern Belize Reef Complex. 
Added to this is the exponential 
increase in invasive lionfish and the 
potential threat of oil exploration 
within the marine environment. 
 

 

 

 

 

Á Unsustainable Fishing Practices 
.ŜƭƛȊŜΩǎ ǘǊŀŘƛǘƛƻƴŀƭ fishing industry provides 
employment for over 2,240 fishers, reliant 
primarily on free diving for lobster and conch, 
and catching finfish on hand lines. With the 
ever-increasing number of fishermen, no cap 
on the fishing licenses granted, poor fishing 
practices (undersize, out-of-season, and 
restricted species), and significant 
transboundary fishing incursions, the industry 
has been in steady decline over the last 
twenty years. 

 

Á Visitor Impacts  
All three SEA MPAs have high tourism 
visitation, with concerns that the increasing 
number of tourists is leading to impacts on 
the very resources they are coming to see ς 
particularly the reef, the whale sharks and 
the reef fish. Increased boat traffic, increased 
anchor damage and boat groundings are 
adding to the pressures faced by the natural 
resources. 
Á Poor tour guiding practices 
Á diver and snorkeler impacts on reef 
Á visitor impacts on cayes 
Á visitor-density impacts on whale sharks 

Á Poor boat practices  
Á anchor damage  
Á groundings  
Á bilge and grey water contamination 

 

 

Á Unsustainable Development 
Development on both the mainland coast and 
the cayes is increasing pressure on the marine 
resources. Removal of important mangrove 
nursery areas in the reef environment and of 
connectivity across seagrass beds is reducing 
the viability of marine species. In the south, 
increasing seasonal contamination from solid 
waste, brought out to the MPAs from 
Honduras, Guatemala and southern Belize, 
floats in the water column and coats the 
sandy beaches of the cayes.  
Á Inappropriate coastal and caye development 
Á Removal of mangrove, littoral forest and 

beach vegetation 
Á Reduced water quality 
Á Potential for dredging and dredging impacts 

Á Poor management of solid waste 

 

Á Watershed Runoff 
Poorly planned development within the 
mainland watersheds is increasing pressure 
on the marine resources, with agricultural 
and industrial contamination of rivers flowing 
into the sea, exacerbated by large scale 
clearance of the riparian vegetation and 
forested slopes, particularly in the Ulua 
watershed of Honduras.  
Á Clearance of riparian belt vegetation with 

associated erosion and increased sediment 
load 
Á Agricultural and aquaculture contaminants 
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Climate Change Impacts 

 

Local threats are over-shadowed by the 

impacts of climate change, which are 

already affecting the marine ecosystems 

of Belize. Coral reef, the ecosystem on 

ǿƘƛŎƘ ƳǳŎƘ ƻŦ .ŜƭƛȊŜΩǎ ƳŀǊƛƴŜ ǊŜǎƻǳǊŎŜǎ 

is based, has been declining at an 

alarming rate, and corals are already at 

the upper limit of their temperature 

tolerance.  

Coral bleaching from elevated water 

temperatures and physical damage from 

storms of increased intensity and frequency 

are rapidly reducing the resilience of the 

Belize reef. Only by managing and reducing 

the local pressures will the reefs of the south 

have a chance of being able to adapt to 

withstand this larger scale impact. 

 

 

 

 

 

Climate Change Impacts 

Á Increased Sea Surface Temperature 

Á Water temperature has increased by 
0.75ɕ/ ōŜǘǿŜŜƴ мфлс ŀƴŘ нллр 
Á Predicted regional increase of 
ǘŜƳǇŜǊŀǘǳǊŜ ōȅ ǳǇ ǘƻ рɕ/ by 2080, with 
the greatest warming predicted in the 
north-west Caribbean (including Belize) 
(WWF, 2009). 
 

Á Sea Level Rise 
Á Increased global average sea level rise rate 

of 1.8mm per year from 1961 - 2003 
Á Current average increase in sea level rise 

in the Mesoamerican region is estimated 
at 2mm per year 
Á Predicted increase of between 0.6m and 

1.0m over next 100 years 
 

Á Ocean Acidification 
Á Atmospheric CO2 concentration has 

increased from 280 parts per million (ppm) 
in 1880 to nearly 380 ppm in 2005 - 30% of 
all atmospheric CO2 resulting from burning 
of fossil fuels has been taken up by the 
ocean (IPCC 2007). 
Á Predicted 30% decrease in pH 
Á Decrease of 0.5 unit pH predicted over 100 

years (UNDP, 2009) 
Á Predicted decrease in calcification rate by 

20 - 50% by 2050 

 

Climate Change Impacts 

Á Decreased Precipitation 

Á Mean annual rainfall over Belize has 
decreased at an average rate of 3.1mm per 
month per decade since 1960 
(NCSP/UNDP) 
Á Predicted decrease in precipitation of 9% 

by 2099 (IPCC, 2007), with significant 
fluctuations, attributed to El Niño  
Á Predicted ecological shifts up the 

altitudinal gradient of the Maya Mountains 
Massif may result in the loss of Belize's 
limited upper elevation forest, and their 
orographic precipitation catchment 
functionality, important for maintaining 
rivers in dry season in the south of Belize 
 

Á Increased Air Temperature 
Á Mean annual temperature has increased in 

Belize by 0.45°C since 1960, an average 
rate of 0.10°C per decade (NCSP/UNDP). 
Á !ǾŜǊŀƎŜ ƴǳƳōŜǊ ƻŦ ΨƘƻǘΩ Řŀȅǎ ǇŜǊ ȅŜŀǊ ƛƴ 

Belize (days exceeding 10% of current 
average temperature) has increased by 
18.3% (67 additional days) between 1960 
and 2003 (NCSP/UNDP). 
Á Of the ten warmest years in the record, 

five of these occurred in the 1990s and 
four occurred since 2000 (UNDP, 2009) 
Á Predicted mean annual temperature 

increase is 3.5° by 2099 (UNDP, 2009) 
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Conservation 

Targets  

 

Coral Reef  

Littoral Forest  

Mangroves  

Seagrass   

Sandy Beaches  

Commercial Species  

Spawning  

 Aggregations  

Sharks  

Whale Sharks  

 

Conservation planning at system and site level for the Southern Belize Reef Complex and its marine protected areas has 

provided information on the resilient characteristics of each SEA-managed site, the current state of the resources, and the 

pressures they face. From this, strategies have been developed for maintaining ecosystems, key species, ecological 

functionality and traditional fisheries in the face of climate change, through effective management and the mitigation of site 

and system level threats. 

Laughing Bird Caye National Park 
 
Á Considered one of the best examples 

of faro formation in the Caribbean  
Á Supports extraordinarily high 

biological diversity and a wide range 
of habitats  

Á Protects at least twenty three species 
of international concern (critically 
endangered, endangered or 
vulnerable) 

Á An important source of conch, with 
high densities of reproductive adults 

Á Critical nesting grounds for hawksbill 
turtles  

Á Significant damage to the corals 
during the earth tremors in 2009 
 

 

Gladden Spit and Silk Cayes  
Marine Reserve 

Á One of the best formed examples of 
barrier reef structure in the region  

Á Unique geological promontory 
dropping to a depth of 250m to the 
east, resulting in conditions for highest 
priority spawning aggregation site in 
Belize - the largest in the ecoregion  

Á Acts as an important source  for 
national and regional populations of 
commercial finfish species  

Á Important seagrass beds  
Á One of the largest predictable whale 

shark congregations in Belize - an 
important tourism resource for coastal 
communities.  
 

Sapodilla Cayes Marine Reserve 
 

Á Distinctive, unique hook-shaped reef 
formation 

Á Highest coral biodiversity in Belize 

Á Littoral forest provides an important 
connectivity point for migrating birds 

Á At least twenty three species of 
international concern (critically 
endangered, endangered or vulnerable) 

Á Three spawning aggregation sites 
(Nicholas Caye, Rise and Fall Bank and 
Seal Caye), important for Nassau 
grouper, and the national and regional 
viability of several commercial fish 
species 

Á Nesting sites for hawksbill and green 
turtles 5 



Ecological Vulnerability 

 

 

 

 

 

 

 

 

 

 

 

Increased  Sea Surface Temperature 
 
Á The shallow reef lagoon, with its limited 

circulation, is already seeing impacts of rising 
sea temperatures with three major coral 
bleaching episodes since 1995, resulting in 
increased coral vulnerability to disease, and 
coral mortality.  
Á At Laughing Bird caye National Park, live 

coral cover has dropped from an estimated 
60% twenty years ago to 16.6% in 2007-
2008, and 7% in 2010 
Á There is reduced hard coral density and 

diversity, resulting in reduced reef structure 
ς with a shift from the elkhorns to the more 
opportunistic lettuce corals as dominant 
species 
Á Predicted changes in fish distributions, with 

fish moving offshore into cooler waters 
Á Predicted reduced protective value from the 

barrier reef following increased coral 
mortality and erosion,  resulting in increased 
wave action, and greater storm damage, 
with destruction of littoral forests, 
mangroves and turtle nesting beaches 
Á Reproduction / growth in seagrass is 

temperature-driven, so may be affected.  
Á Possible impacts from increased algal 

blooms, reducing light penetration. 
 

 

Sea Level Rise 
 

Á Loss of deeper water corals, with shift in 
distribution 
Á Changes in ocean and lagoon currents, with 

associated changes in dispersal and recruitment 
routes and sources for corals, fish and other 
marine biodiversity 
Á Inundation and loss of littoral forest, mangroves 

and nesting beaches on cayes 
Á Shift in range of seagrass and possible habitat 

loss 
Á Potential for reduction of functionality of atolls 

in providing a barrier to direct wave action on 
the central barrier reef, increasing wave impacts 
 

Air Temperature Rise 
 

Á May alter phenological patterns of mangroves - 
timing of flowering and fruiting.  
Á At temperatures above 25°C, some mangrove 

species show a declining leaf formation rate.  
Á Temperatures above 35°C have led to thermal 

stress affecting mangrove root structures and 
establishment of mangrove seedlings.  
Á In mangroves, leaf temperatures of 38-40°C 

result in almost no photosynthesis (IUCN, 2006) 

Ocean Acidification 
 
Á Decreasing rate of coral growth, with 

insufficient calcium for skeleton development in 
reef building corals 
Á Reduced survival of larval marine species, 

including conch, lobster and commercial fish 
species, on which the Belize fishing industry is 
based 
Á Reduction in coral reef health and resilience 
Á Reduction in functionality of barrier reef as a 

protection against storm surges 

 

Increased Frequency of Storms 
 

Á Increased physical damage to corals 
Á Increased sedimentation, with reduced ability 

of colonies to re-establish after storm events 
Á Massive sediment movements uprooting or 

burying seagrass. 
Á  Increased frequency of storms may increase 

turbidity, reducing light availability for deeper 
water seagrasses beyond their limits.  
Á Decreased salinity from increased storm 

events may adversely affect seagrass 
Á Increased frequency of high water events 

could affect mangrove health and composition 
due to inundation and changes in salinity  

 

 

The marine ecosystems of Belize are ecologically vulnerable, with massive coral declines and local extinctions, and 

large scale coral bleaching events, exacerbated by site level pressures from watershed runoff, unsustainable fishing 

activities and tourism impacts 
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Physical, Ecological and Biological factors are important in maintaining coral 

reef resilience in the face of climate change. 

Physical factors that help reduce water temperatures and uv radiation - the proximity of cool 

water upwellings and water exchange across the reef crest; shading from the sun on west facing 

slopes, and areas with naturally stressful conditions that encourage coral stress tolerance. 

Ecological factors increasing resilience through the presence of herbivores, maintaining the balance in the relationship between coral cover and 

macroalgae. Recruitment is also important - the rate, scale and spatial structure of dispersal from source sites (whether corals, fish or other forms of 

marine life), the availability of suitable juvenile substrates, and the ecological factors governing survivorship 

Biological factors providing resilience to bleaching ς within-species and between-species genetic diversity of both corals and zooxanthellae, providing 

variation for evolutionary selection, based on heat tolerance, fluorescent capacity (regulating the light environment), low colony integration (reducing 

whole colony response to elevated temperatures), and tissue thickness (thicker tissue protecting zooxanthellae from increased light intensity). 

Ecological Resilience Factors 

 

 

 

 

 

 

Laughing Bird Caye National Park 
 
Á Higher tolerance of corals within the largely 

enclosed Laughing Bird faro lagoon ς corals 
in the lagoon are exposed to high 
temperatures and daily  temperature 
fluctuations, as well as turbid water 
conditions 

Á Shaded west facing slope of the Laughing 
Bird faro screens corals, reducing damaging 
UV radiation 

Á High recruitment rate, with high recruit 
diversity 

Á Shows historical resilience with shift from 
Acropora cervicornis to A. tenufolia following 
²ƘƛǘŜ .ŀƴŘ ŘƛǎŜŀǎŜ ƛƴ ǘƘŜ мфулΩǎ 

Gladden Spit and Silk Cayes Marine Reserve 
 

Á Deep water upwellings at Gladden Spit 
promontory bring cooler waters to the reef 
and provide ideal conditions for spawning 
aggregations  

Á Exposure of reef crest and shallow waters of 
reef flat  promote coral species with greater 
resilience to higher temperatures and 
radiation 

Á Channels through reef barrier with strong 
flow and water exchange 

Á Reef relief and environmental gradient - 
fore reef, reef crest, back reef and lagoon 
with reef patches ς increasing coral 
tolerance to different temperature 
regimes 
 
 

 
 

Sapodilla Cayes Marine Reserve 
 
Á Three deep-water upwellings, bringing 

cooler waters to the reef and providing 
ideal conditions for spawning aggregations  
Á Reduced barrier reef structure, increasing 

water exchange through the reef lagoon 
and reducing water temperature 
Á Reef relief and environmental gradient - 

fore reef, reef crest, back reef and lagoon 
with reef patches ς increasing coral 
tolerance to different temperature regimes 
Á Highest coral biodiversity in Belize 
Á Shaded west facing slope of the Seal Caye 

area, providing protection from radiation 
Á High live coral cover ς percentage live coral 

cover in 2010 was 31.8% (SEA, 2010). 
Á High incidence of coral disease but high live 

coral cover, suggesting greater resilience 
 

 

Resilience:  

..the ability of a system to maintain 

key functions and processes in the 

face of stresses or pressures by either 

resisting or adapting to change.  
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Human Vulnerability ς Ecosystem Services  

 

 

 

 

 

 

 

The health of the marine environment is critical to the social and economic health of Belize. The ecosystem services provided 

by the coral reefs and mangroves, in particular, cannot be over-estimated. The protection they provide coastal communities 

of southern Belize from tropical storms and their support of the traditional fishing industries have been important in the 

development of Belize. Climate change places these ecosystem services at risk. 

The Barrier Reef provides the first defence against storm surges, 

breaking the force of the water before it enters the coastal lagoon. 

Predictions suggest that increased coral mortality and erosion of the 

barrier reef over time, combined with sea level rise, will reduce its 

effectiveness in this role, whilst the intensity and frequency of storm 

events increases. This will result in increased erosion and damage to caye 

and coastal infrastructure, and flooding and destruction of cayes and 

coastal areas. 

Mangroves, too, provide protection from storm events and coastal and 

caye erosion, as well as an important nursery area for many 

commercially important species ς the predicted sea level rise will 

inundate existing mangroves, with the potential to cause loss of this 

important habitat from the cayes and lower lying coastal areas on the 

mainland. 

 

 

 

 

 

 

Hurricane waves batter the Belize coastline 
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