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BACKGROUND
Seagrasses are a group of marine flowering plants that grow submerged in shallow marine and 
estuarine waters across the globe in both temperate and tropical regions. They are found on every 
continent except Antarctica and are often adjacent to or linked to mangroves and coral reefs, 
both geographically and through trophic interactions (Hemminga & Duarte 2000; Larkum et al. 
2006). Seagrass beds are described as being one of the most productive ecosystems with mean 
global productivity estimates of 1012g DW C/m2/year (Duarte and Chiscano 1999) and in the 
Caribbean, total biomass rates range between 285 to >2000g DW C/m2/year have been reported 
(van Tussenbroek et al. 2014).
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Tropical seagrasses are recognized as an important 
productive coastal habitat offering critical ecosystem 
functions such as juvenile habitats, shoreline 
stabilization, sedimentation, nutrient cycling, and fish 
nurseries, that support productive coastal fisheries 
(Kneib, 1987; Heck, Nadeau and Thomas, 1997; Heck, 
Hayes and Orth, 2003; Heck and Orth, 2006; Nordlund 
et al. 2018). In the Caribbean region seagrass beds 
display moderate diversity and are mostly found in 
shallow nearshore waters of up to 10m and comprised 
of four genera Thalassia, Syringodium, Halodule and 
Halophila (Green and Short 2003). Seagrass beds 
display highly variable structural complexity due to 
varying shoot height and thickness, shoot density, and 
rhizome density (Ooi et al. 2011). 

It is this structural complexity that contributes to the 
habitat value of seagrasses, for example, nursery and 
feeding grounds for commercially and ecologically 
important fisheries, and coastal protection, specifically 
wave abatement through sediment binding and baffling. 
More recently there is increasing recognition of the 
important role seagrasses play as a major carbon sink 
(Fourqurean et al. 2012), and are being increasingly 
utilized as a nature-based climate mitigation solution 

(Duarte et al. 2013). Seagrasses can store more 
carbon per unit area than terrestrial ecosystems and 
their protection is critical to ensure that this carbon 
remains in storage and additional carbon capture 
can occur (United Nations Environment Programme 
2020). Moreover, when seagrasses are connected 
with mangroves and coral reefs there is a synergy that 
increases coastal protection and resilience (Guannel 
et al. 2016), and the Mesoamerican Reef region, in 
particular Belize, is a global hotspot (Carlson et al. 
2021). The critical ecosystem services of seagrasses, 
along with others (e.g., localized buffering of ocean 
acidification), highlight the urgent need to ensure 
conservation and protection of this ecosystem.

Seagrass beds, long overlooked, are now under 
increasing pressure from both direct and indirect 
anthropogenic activities, including dredging, siltation, 
nutrient enrichment, tourism and other recreational 
activities and climate change, and are facing accelerated 
rates of degradation (Waycott et al. 2009). Studies on 
the global distribution of seagrass beds have found that 
seagrass ecosystems globally cover a larger extent than 
that of mangroves and in the Caribbean comprise a 
significant portion of coastlines (McKenzie et al. 2020).

Photo: © Antonio Busiello / WWF Mesoamerica
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STATUS OF SEAGRASS
ECOSYSTEMS IN BELIZE
Seagrass beds generally form monospecific stands with a 
total of six species found in Belize: Thalassia testudinum, 
Syringodium filiforme, Halodule wrightii, Ruppia maritima, 
Halophila baillonii and Halophila decipiens (Short and Chi 
2014). Mixes of Thalassia (climate species) and Syringodium 
species can also be found together but normally as a transitional 
state.  Of the six species, Halophila baillonii, is highlighted as 
vulnerable by the International Union for the Conservation of 
Nature (IUCN). 

Figure 1. Typical seagrass seascapes found in Belize

This species is found only in the Caribbean; and in 
Belize the largest known occurrence is in the Placencia 
Lagoon, where it has had a dramatic decline in cover 
(Short et al. 2010).

In Belize the distribution and extent of seagrass is 
estimated using remote sensing based on satellite 
images, bathymetry data and mapped areas, however, 
the accuracy of estimating coverage poses a challenge 
given poor water clarity. The World Atlas of Seagrasses 
(Green and Short 2003) gives a conservative estimate 
of 1500 km2 of seagrass along Belize’s coastline. Figure 
1 shows a recent depiction of mangrove, seagrass and 
coral reefs ecosystems in Belize, where seagrasses cover 
majority of the shallow nearshore area in the inner 
barrier reef lagoon and a majority of the Turneffe Atoll 
marine habitat (Guannel et al. 2016). More recently, 
assessment led by the Coastal Zone Management 
Authority & Institute (CZMAI) as part of the updating 
of Belize’s National Marine Habitat Map (Figure 2), 
reveals an estimated seagrass cover of 229,146ha 
(CZMAI et al 2022). 

Seagrass has been found to fully or partially cover 
depths between 1 m and 13 m in the coastal shelf areas, 
with Thalassia testudinum (turtle grass) dominating 
seagrass cover (Guannel et al. 2016).

A long-term seagrass monitoring program, part of the 
Global Seagrass Monitoring Network (SeaGrassNet - 
https://www.seagrassnet.org/), assess seagrasses at 
fifteen (15) sites along the coastline of Belize (Figure 3). 
These data show fairly persistent seagrass beds, good 
cover and moderate seagrass health, only few sites to 
the south, around Placencia and Punta Gorda showing 
a decline in cover and health over a ten-year period 
(Table 1) (Short and Chi 2014).
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Figure 2. Revised National Marine Habitat Map (2021) Figure 3. Map of Global Seagrass Monitoring Network 
monitoring sites across Belize (Source: Short and Chi, 
2014 in State of the Belize Coastal Zone 2003-2013). 

Photo: © Antonio Busiello / WWF Mesoamerica
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LOCATION SITE START OF 
MONITORING

ACTIVE
SITE TREND

Bacalar Chico, Ambergris 
Caye

MR no-take zone R 2010


Bacalar Chico, Ambergris 
Caye

MR public use zone I 2010


Ambergris Caye Hol Chan MR R 2010  Stable seagrass cover – 45%
Ambergris Caye San Pedro Town I 2010  Stable seagrass cover – 65%
Caye Caulker Marine Reserve R 2010 

Caye Caulker Village I 2010 

Corozal Corozal Bay 2007 X
Lighthouse Reef Atoll Blue Hole R 2006 

Lighthouse Reef Atoll Half Moon Caye I 2006 

Turneffe Islands Atoll Calabash Caye R 2005


Variable pattern but not trend of 
loss, cover ranging from ~30 – 75%

Turneffe Islands Atoll Blackbird Caye I 2005


Variable pattern but not trend of 
loss, cover ranging from ~50 – 85%

Glover’s Reef Atoll Middle Caye 2003 X
Placencia Bugle Caye R 2003


Stable seagrass cover, cover ranging 
from ~40 – 45%

Placencia Village I 2003



Dramatic decline between 2004 – 
2005; stable seagrass cover of ~75% 
2005 –2008; worrisome decline to 
~30% in October 2010

Placencia Laughing Bird Caye 2011 

Placencia Gladden Spit & Silk 
Cayes

2011


Placencia Sapodilla Cayes 2011 

Punta Gorda East Snake Caye R 2007


Since October 2010 decline from 
~40% to ~10%

Punta Gorda Joe Taylor Creek I 2005
X

Steady decline in seagrass cover 
since 2008; monitoring suspended 
due to poor visibility

Punta Gorda Bird Caye I 2011 

TABLE 1. GLOBAL SEAGRASS MONITORING NETWORK SITES SHOWING
MONITORING PERIODS AND TRENDS IN SEAGRASS COVER 

(Source: Short and Chi, 2014 in State of the Belize Coastal Zone 2003-2013).

MR = Marine reserve, R = Reference site, I = Impacted site. Sites with a note trend: monitoring in progress but insufficient 
data to make trend statements. At Glover’s Reef Atoll and Corozal, monitoring expected to re-start in 2012-13.
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VALUE OF SEAGRASSES
As mentioned before, seagrass ecosystems provide valuable 

goods and services to coastal communities. These range from 

fisheries, sediment stabilization and coastal protection, water 

purification, nutrient cycling, mitigating climate change, 

maintaining biodiversity and threatened species and as a 

result hold significant economic value to countries where 

they are found.  Fisheries derive great value from seagrasses 

through the food and habitats this ecosystem provides, 

owing to highly productive systems and physically complex 

structures. They provide shelter for juvenile fish species 

and feeding grounds for adults enabling high biomass of 

commercially important species. In addition to providing 

habitat for fisheries species, they are also important feeding 

and breeding areas for a range of other marine species, 

including a few of conservation concern such as marine turtles 

and manatees, and they help to maintain high biodiversity in 

coastal areas.

Seagrasses also reduce the risk of coastal erosion through 

binding of sediments, contributes to shoreline stability by 

reducing waves and currents through baffling, and when 

combined with mangroves and coral reefs, they provide 

maximum shoreline protection benefits (Guannel et al. 

2016). Figure 4 reflects the WWF Smart Coasts project’s 

modeling of ecosystem services provided by seagrass via 

coastal protection and lobster fish catch. Seagrass provides 

the most critical coastal protection adjacent to shorelines, 

especially in those areas where there are fewer co-occurring 

habitats providing coastal protection like within the northern 

Belize region. The highlighted areas in Figure 4 reflect 

locations where seagrass protection must be enhanced given 

the service they provide. 

Seagrasses also provision a water purification function by 

the settling of sediments thereby improving water clarity and 

fairly rapidly absorbing nutrients through uptake from the 

water column (Green and Short 2003).  Lastly, while there 

is a paucity of data on the direct economic value of seagrass 

ecosystems, a rough value of their ecosystem services, focused 

on nutrient cycling alone, stood at an annual global value of 

US$3.8 trillion (Green and Short 2003).

Figure 4 WWF Smart Coasts project seagrass ecosystem services map  
(Source: WWF Smart Cosats project).
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BLUE CARBON POTENTIAL

The capacity of Belize’s seagrass stock to sequester and 

store carbon represents a potentially major benefit in 

terms of the nation’s carbon budget, but insufficient 

data currently exist by which to assess this. However, 

in January 2019 and in collaboration with the Coastal 

Zone Management Authority and Institute (CZMAI), 

the University of Belize (UB), the Turneffe Atoll 

Sustainability Association (TASA), the UK’s Centre for 

Ecology and Hydrology (UKCEH) and the National 

Oceanography Centre (NOC), a spatially explicit study 

of seagrass blue carbon in Belize was undertaken to aid 

addressing this lack of data. The initiative employed a 

targeted program of low-altitude remote sensing and 

in-situ observations focused on seagrass beds within 

the Turneffe Atoll Marine Reserve (TAMR). The team 

worked to produce Belize’s first measurement-based 

blue carbon assessment for seagrass meadows. The 

TAMR was selected as a defined study area because it 

contains seagrass meadows in varied environments, 

representative of several hydrological, geomorphological, 

and meteorological conditions. However, the goal is to 

scale this up to provide a national estimate for Belize’s 

waters.

Photo: © Antonio Busiello / WWF Mesoamerica Photo: © Antonio Busiello / WWF Mesoamerica
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Seagrass ecosystems in Belize face a variety of anthropogenic 
threats. These range from coastal development, tourism, 
pollution from both agricultural and urban runoff and micro 
plastics, sedimentation from deforestation and mangrove 
clearing, aquaculture practices, dredging and climate change. 
In localized areas, damaging fishing practices and tourism 
impacts from anchoring and boating are concerns. The net 
result of these is a loss in seagrass cover and diversity (Short 
& Wyllie-Echeverria 1996; Spalding et al. 2003). These 
impacts are most concentrated in and around areas of high 
development activity such as Placencia, San Pedro, Belize 
City and Caye Caulker, which are all development hotspots. 
A Reefs at Risk study in Belize showed a moderate severity 
of agricultural runoff from Dangriga south to the Gulf of 
Honduras. This translated to a high threat of nutrient pollution 
from land-based sources from the southern-most coastal area 
in Toledo up to along the northern Belize coast. The atolls all 
showed a low threat from agricultural and land-based runoff 
(World Resources Institute 2005). Seagrass beds can be used 
as an indicator of water quality due to their direct response to 
nutrient enrichment and the ensuing effects on community 
structure. Therefore, monitoring of seagrasses is important 
for early identification of impacts to other coastal ecosystems 
such as coral reefs and mangroves (Short and Chi 2014). 

Climate change is predicted to impact seagrasses in a 
variety of ways. The main impact cited is temperature stress 
from elevated sea surface temperatures (Campbell et al., 
2006; Connolly, 2009; Waycott et al., 2011). Besides this, 
light reduction due to rising sea level resulting in greater 
depths among seagrass beds is an expected limiting factor. 
Additionally, increased sea level rise may significantly 
increase sediment loads and turbidity in coastal waters 
(Singh, Obretin, Savoie 2014). These in turn will affect 
productivity and growth.

THREATS TO BELIZE’S
SEAGRASSES

Photo: © Antonio Busiello / WWF Mesoamerica
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Seagrasses have been one of the most overlooked marine ecosystems globally and in Belize the trend is the same. 
Marine protected areas are generally established focusing on coral reefs and to some extent mangroves. However, 
there is no marine protected area directly established to manage and conserve seagrass beds. A few marine protected 
areas have been established that 
indirectly protect seagrass beds, 
but the target of these protected 
areas was for other species, such 
as manatees in the Swallow Caye 
Wildlife Sanctuary or as fisheries 
management areas that include 
significant areas of seagrass, as in 
the Port Honduras and Turneffe 
Atoll Marine Reserves (Figure 4). 
With the increased recognition 
and promotion of their major 
carbon sink role and as a tool for 
climate change mitigation, it has 
become increasingly important 
to identify strategies for seagrass 
management and conservation 
for Belize, while we still possess 
healthy and extensive seagrass 
beds. Such an approach will ensure 
a win-win situation regarding 
meeting our nationally determined 
contributions and ensuring 
continued coastal productivity that 
supports the tourism and fisheries 
sectors, coastal livelihoods and 
well-being.

MANAGEMENT FRAMEWORK
FOR SEAGRASSES

Figure 5 Map showing all protected areas of Belize, including marine 
protected areas. (Source: National Protected Areas System).



13

CONSERVATION AND 
PROTECTION
OF SEAGRASSES
As has been discussed seagrass beds are an important marine ecosystem 
that supports many livelihoods and provides a range of goods and 
services to the country. However, the recognition of their importance in 
management and legislative frameworks is lacking. Currently there are 
no direct strategies in place for seagrass conservation or legislation that 
specifically protects seagrass beds. A few legislations and policies give some 
general protection to these ecosystems such as the Belize Environmental 
Protection Act which provides guidelines and regulations for any activity 
that may have a significant environmental impact in order to ensure “the 
protection and rational use of natural resources” and the Environmental 
Impact Assessment Regulations, which regulates development within 
Belize and generally considers impacts to all ecosystems.

The Coastal Zone Management Strategy, Revised Edition, seeks to improve 
the management of coastal resources and ensure that economic growth 
is balanced with sound environmental management, and under this 
strategy seagrasses are one of the coastal resources considered. As well, the 
Fisheries Resources Bill that allows for the designation of marine reserves 
and oversees the management of fisheries resources, for which seagrasses 
provide an important supporting role as discussed prior. The Effluent 
Limitation Regulations and Pollution Regulations control and monitor the 
discharge of effluents into our waters and ensures that air, soil and water 
are not polluted. However, under the Mines and Minerals Act, dredging 
is included, which is one of the main impacts to seagrasses in shallow 
coastal areas. Therefore, highlighting ‘no development’ locations within 
the marine environment in the Mines and Minerals Act can ensure that 
seagrass beds and other ecosystems such as coral reefs are not negatively 
impacted. Belize’s 2021 NDC update calls for the development of a national 
seagrass management policy by 2025 to provide added protection for 
seagrass (GoB 2021). It is recommended that this policy be accompanied 
by a national seagrass management plan with a suite of ‘no-go’ areas for 
development identified through localized research on the ecosystem’s 
function as fisheries nurseries, erosion and pollution control, among other 
benefits. 

Photo: © Antonio Busiello /
WWF Mesoamerica
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GAPS IN MANAGEMENT 
AND CONSERVATION 
Based on the above assessment, to effectively protect 
and conserve seagrasses, various gaps in information 
and management strategies, including legislation, must 
be developed to ensure that the functions and values of 
these critical ecosystems are maintained. While fairly 
comprehensive data exists on mangroves and coral 
reef extent and cover, there is very limited information 
available on seagrass extent, specifically long-term 
temporal and spatial datasets, and data on condition 
or health at the national scale to inform strategies to 
manage climate related hazards and risks. There are 
also major gaps in monitoring important variables 
such as biomass, productivity, diversity, water quality, 
sedimentation rates, physical shoreline change, 
temperature, currents, among others.

Strategies that have been recommended globally 
for seagrass ecosystems are very applicable to 
Belize and should be considered for broad, national 
implementation to ensure effective management and 
protection and to promote resilience of seagrasses 
to long-term changes (Orth et al. 2006; Unsworth 
et al. 2015). These include watershed management 
for improved coastal water quality, maintaining 
the necessary biota to ensure ecosystems remain 
resilient, developing effective and improved impact 
assessment processes, promoting sustainable fishing 
practices, adopting policy and legislation to support 
management, reducing impacts from boating and 
dredging, implementing strategic restoration efforts, 
implementing education and awareness programs for 
seagrass beds especially as carbon sinks, and managing 
mangroves-seagrass-coral reefs seascapes. 

Photo: © Antonio Busiello / WWF Mesoamerica
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RECOMMENDATIONS FOR MANAGEMENT AND 
PROTECTION OF SEAGRASSES 
• Assess the value of seagrass habitat contributions to climate regulation to inform development and 

implementation of a national seagrass management policy.

• Carry out an updated mapping of seagrass coverage showing the extent and density of seagrass beds across 
Belize to inform decisions on status of these ecosystems and their management and protection.

• Identify a portfolio of priority seagrass areas for protection to enhance the ecosystem conservation and function.

• Develop and implement a national seagrass management policy including an updated seagrass map and 
identification of priority seagrass areas for further protection to enhance conservation

• Conduct more thorough monitoring of environmental conditions and trends in coastal areas of Belize, 
particularly focused on seagrasses and including critical indicators such as coastal water quality, core physical 
parameters and physical shoreline change, which are important for identifying resilient and most productive 
seagrass ecosystems and to understand risk from anthropogenic impacts, including climate change.

• Integrate existing databases into a truly centralized and integrated information hub. Currently, there are 
several independent databases that exist for Belize that if connected, would support integrated information 
sharing for coastal areas, for both spatial and numerical datasets, thereby ensuring data for informed decisions 
are available.

• Adapt best practice management strategies that have been successful across the globe focused on conservation, 
resilience, landscape-seascape approaches and community/stakeholder engagement.

• Enact urgently needed policy and legislation specific to seagrasses to ensure the most resilient and productive 
seagrass beds are protected and that seagrasses are adequately represented and protected within the network 
of marine protected areas. 

• Harmonize existing climate, coastal development and land-use policies, programs, plans and projects to 
ensure effective climate and sustainable development goals and targets are developed and met for seagrasses.

• Develop financing strategies that build upon the blue carbon value of seagrass ecosystems to permanently 
support management and protection.

• Seek public-private partnerships for sustainable management of seagrass ecosystems, including sound 
development practices and conservation investment.

• Prioritize investment in nature-based solutions for risk reduction and resilience of seagrasses.
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