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Belize – Towards Expansion of No-Take Areas 
in the MPA System 
“The fact that our two main commercial species, the spiny lobster and the queen conch, have 
remained stable for several years is a direct indicator of the success of the combination of protected 
areas and managed access.” 

Beverley Wade, Fisheries Administrator 

Summary
Belize has a network of 14 marine protected areas 
(MPAs), with an additional 13 protected fish Spawning 
Aggregation sites, covering some 23.5 per cent of the 
country’s marine waters. Only a small proportion of 
this area is fully protected in no-take areas, and so an 
initiative was launched in 2013 to identify locations for 
replenishment zones (the name proposed for areas 
closed to extraction). This involved a multi-partner 
programme to gather ecological and socio-economic 
data and undertake stakeholder consultations. 
Recommendations for replenishment zones in deep 
sea areas and re-zoning of three existing MPAs have 
been approved by government and work is underway 
to implement these new areas; work is also underway 
on the remaining recommendations. Two innovative 
fishery management interventions were developed in 
parallel, and will contribute to effective management of 
replenishment zones: 1) a “Managed Access” system 
whereby fishers are licensed to access certain areas 
and provided with a mechanism for their involvement in 
management (described in the Sustainable Fisheries AG 
case study) ; and 2) the introduction of a new technology 
and enforcement approaches to assist with reporting. 

The issue
Belize has a long history of marine protected area (MPA) 
establishment and management, with an MPA network 
covering some 23.5 per cent of the Territorial Sea (which 
covers the area extending out to ~12 nautical miles from 
Halfmoon Caye). The network comprises:

•	 Nine Marine Reserves under the mandate of the 
Belize Fisheries Department (BFD), which are zoned:
Preservation zones (no extraction); Conservation 
zones (recreational activities including sport fishing 
and scuba permitted); General Use zones (artisanal 
commercial fishing permitted but use of SCUBA 
is prohibited - fishing using free diving, traps and 
handlines is allowed);

•	 Two Wildlife Sanctuaries, two Natural Monuments 
and one National Park, under the mandate of the 
Forest Department;

•	 Thirteen fish Spawning Aggregation sites, under the 
mandate of the BFD.

The 2015 National Protected Areas Act made the 
following a legal requirement: 1) stakeholder and 
community consultation and participation in the 
designation or revoking of protected areas; and 2) the 
use of a standardised management planning process. 
Most MPAs are therefore managed through co-
management arrangements with non-governmental 
organisations (NGOs), a term that in Belize includes 
community-based organisations.  

Currently, no-take zones account for 7.61% of territorial 
waters (approx. 0-20 nm offshore) and 6.28% of the EEZ 
(approx. 20- 200 nm offshore). Fishing is a key activity for 
coastal communities, both for domestic consumption 
and for revenue generation through the tourism industry 
and exports, notably the lucrative queen conch and spiny 
lobster markets. The Conservation and Preservation 
zones have been effective in increasing fish biomass 
within the Marine Reserves but the extent to which they 
can protect overall marine biodiversity and enable the 
recovery of damaged or degraded ecosystems is limited 



by their small size and fragmented nature (Cox et al., 
2017). There is now global consensus that at least 10 per 
cent and preferably much more of marine waters must 
be closed to extraction for successful marine biodiversity 
conservation outcomes and mitigation from climate 
change impacts (Dahlgren and Tewfik, 2015; Roberts et 
al., 2020). 

The response
The National Replenishment Zone project was 
established in 2013 through a partnership between 
the Wildlife Conservation Society (WCS) and the BFD, 
with the aim of identifying locations for new or larger 
no-take zones. These are called “replenishment zones” 
and are designed to ensure representation of all major 
marine habitat types in the MPA network, including open 
deep sea areas that are currently under-represented. 
The project involved an international collaboration of 
scientists, led by Belizeans, who worked to identify 
the new areas, combined with a lengthy process of 
consultation with stakeholders, which resulted in 
widespread support and a commitment to stewardship 
from coastal communities. Technical guidance for the 
identification of the replenishment zones was developed 

with support from The Nature Conservancy (TNC) 
(Green et al., 2017). The proposed new replenishment 
zones were identified through an evidence-based 
process, using the software programme MARXAN, 
which helps identify locations that will maximise potential 
ecological and socio-economic benefits of national 
interest while minimising disruption to livelihoods of 
stakeholders (note to final editors – we could cross refer 
to the Seychelles case study, where MARXAN was also 
used ). 

A two-phased approach was recommended by the 
members of the National Replenishment Zones Steering 
Committee, with Phase 1 focusing on deep sea areas 
and rezoning of three existing protected areas. WCS 
first carried out a scientific review of existing areas 
closed to fishing in order to identify their ecological and 
socio-economic benefits to Belize. Consultations were 
held with fishing communities and other stakeholders, 
particularly commercial and sport fishers, given the 
inclusion of deep sea areas. The information from the 
review and anecdotal information collected through 
community focus group sessions led to the development 
of a weekly radio drama Punta Fuego about a fictional 
fishing village, with stories about illegal fishing. A phone-in 

Proposed design for the expansion of no-take 
areas in the Belizean Territorial Sea through 
future replenishment zones (map shows 
existing no-take areas within Marine Reserves 
in red and proposed replenishment zones 
in purple )



segment, Talking Fuego, allowed people to discuss their 
concerns and led to much improved communication and 
engagement. 

In order to be able to implement no-take zones 
successfully, it is globally recognised that mechanisms are 
needed to ensure fisher buy-in and to create incentives 
for compliance. Until 2016, the marine waters of Belize, as 
in many other countries, were considered “open access” 
for fishers: adult Belizeans could obtain a commercial 
licence to fish, provided that gear and (in the case of 
conch exports, quota) regulations and MPA legislation 
were respected. The two components that contributed 
to improved compliance were the introduction of 
managed access (described in the Sustainable Fisheries 
AG case  study) and new approaches to enforcement, 
using developments in technology.

The free software-based system, the Spatial Monitoring 
and Reporting Tool (SMART), was developed by a group 
of conservation organisations1 for use in both terrestrial 
and marine protected areas. This enables patrols to 
more efficiently monitor human activity including 
hunting and fishing, undertake biodiversity monitoring 
and improve enforcement and data analysis (WCS and 
BFD, 2017). It has been adopted by 12 governments, 
and is now being used globally in over 600 protected 
areas, including 40 MPAs. The SMART software, a mobile 
app with an analysis and mapping interface that can be 
customised, enables the collection, storage, analysis and 
communication of data on patrol efforts (e.g. time spent 
on patrols, areas visited, distances covered), patrol results 
(e.g. arrests made), threat levels and other enforcement 
activities on electronic tablets. The developers provide 
training in its use and a set of best practices for its 
effective implementation.

A second new technology being studied for improved 
compliance and monitoring is drones or unmanned 
aerial vehicles (UAVs). These offer a low-cost solution 
for identifying infractions and monitoring megafauna 
(such as turtles, dolphins, and sharks), avoiding the use 
of costly boat fuel (López and Mulero-Pázmány, 2019). In 
Belize, as in many countries, patrolling is normally done in 
small boats, which makes it difficult to cover large areas 
or undertake systematic surveys for megafauna. With 
the support of the Zoological Society of London (ZSL) 
and WCS, and following a pilot study at Glover’s Reef 
Marine Reserve, trials are underway at Turneffe Atoll 
Marine Reserve,2 using water-landing and waterproof 
fixed-wing, long-range, multi-camera drones. Additional 
trials are underway at South Water Caye and Sapodilla 
Cayes Marine Reserves with a waterproof drone 
obtained through a EU grant.

1	  smartconservationtools.org
2	  https://www.suasnews.com/2019/08/water-landing-drones-

routinely-fly-bvlos-missions-over-marine-reserve-against-
illegal-fishing-and-pro-biodiversity/

Partnerships and support
The National Replenishment Zone project ran for six 
years from 2013 to 2019 and was led by The National 
Replenishment Zones Expansion Steering Committee, 
which included the BFD as Chair, WCS as Secretary, 
the Environmental Defense Fund (EDF), TNC, Belize 
Federation of Fishers, Belize Fishermen Cooperatives, 
the Coastal Zone Management Authority and Institute, 
Belize Forest Department, the National Protected 
Areas Secretariat, Belize Coast Guard, the Healthy 
Reefs Initiative, the Association of Protected Areas 
Management Organizations and Toledo Institute for 
Development. Funding was provided primarily by WCS 
(from the Oak Foundation, a UK Darwin Initiative Grant, 
the Summit Foundation and the WCS MPA Fund) with 
contributions from TNC and the Belize Marine Climate 
Change Adaptation Project (a World Bank project under 
the BFD). 

The SMART Partnership includes Frankfurt Zoological 
Society, Global Wildlife Conservation, North Carolina 
Zoo, Panthera, Peace Parks Foundation, WCS, Wildlife 
Protection Solutions, World Wildlife Fund and ZSL. 

Results, accomplishments 
and outcomes
In April 2019, the Government approved a joint proposal 
from the Ministry of Fisheries, Forestry, the Environment 
and Sustainable Development and the Ministry of 
Tourism and Civil Aviation to create the first phase of a 
series of fisheries replenishment zones. Preparation of 
Statutory Instruments for the new replenishment zones 
is on-going. The Phase 1 expansion, when implemented, 
will cover 11.6 per cent of Belize’s marine waters in open 
or deep sea areas ranging from 200 m to 3,000 m deep, 
including the most under-represented habitats in the 
current MPA network. The proposed replenishment 
zones lie either within or adjacent to the existing MPAs 
(with the exception of Port Honduras Marine Reserve) as 
well as in deep waters (see Map). The latter includes an 
area, covering 6.28% of the EEZ, that extends beyond 
the Territorial Sea, south of the Sapodilla Cayes Marine 
Reserve, which was expanded in 2020 to protect the 
Corona Reef, at the south-western end of the Cayman 
Trench. Phase 2 will cover the inshore areas, and requires 
more engagement, as these areas are most actively used 
by stakeholders. 

Piloted first in 2011, the Managed Access initiative (see 
the Sustainable Fisheries AG case study ) was initially 
designed to provide a system that would allow access to 
fishing within the General Use zones of marine reserves 
only to bona fide fishers (Martinez et al., 2018) but the 
success of the pilot initiative led to a national roll-out in 
2016 across the Territorial Sea. This means that licensed 
fishing communities have secured, dedicated access to 

http://www.smartconservationtools.org/
https://www.suasnews.com/2019/08/water-landing-drones-routinely-fly-bvlos-missions-over-marine-reserve-against-illegal-fishing-and-pro-biodiversity/
https://www.suasnews.com/2019/08/water-landing-drones-routinely-fly-bvlos-missions-over-marine-reserve-against-illegal-fishing-and-pro-biodiversity/
https://www.suasnews.com/2019/08/water-landing-drones-routinely-fly-bvlos-missions-over-marine-reserve-against-illegal-fishing-and-pro-biodiversity/


their own Fishing Area, thereby reducing competition 
and the incentive to fish illegally. At the same time, 
communities must take responsibility for helping manage 
their Fishing Zones and must observe all regulations 
within their zone including those for no-take areas (see 
Sustainable Fisheries AG case study).  

To help increase the efficiency of enforcement 
operations, WCS introduced SMART. The Ministry of 
Fisheries, Forestry, Sustainable Development and the 
Environment, and its corresponding departments, the 
BFD and the Belize Forest Department, officially adopted 
the system in 2018. Today, all marine managers, including 
BFD and NGO co-managers throughout the country, use 
SMART or SMART Connect (which allows data entries 
to be linked directly to the national database) to better 
plan and coordinate patrols. Use of SMART has resulted 
in the identification of high-priority enforcement areas 
where there is a greater chance of detecting illicit activity, 
which means that resources can be deployed more cost-
effectively.  

More effective management and deployment of patrols 
and resources has led to an 85 per cent decline in the 
number of MPA fisheries infractions, and at Glover’s 
Reef there are anecdotal accounts of a noticeable 
decrease in infractions since 2009. According to the 2020 
Mesoamerican Reef Report Card, Belize now has the 
highest Reef Health Index in the Mesoamerican Barrier 
Reef region3. 

Challenges
The challenges faced included the following (Martinez et 
al., 2018):

3	  https://www.healthyreefs.org/cms/wp-content/
uploads/2020/02/2020_Report_Card_MAR.pdf 

•	 Initial resistance from fishers and scepticism from 
the fisher cooperatives and associations, which led 
to minimal fisher participation in the early stages; 
there is still a challenge in ensuring their on-
going participation;

•	 The time taken to arrange meetings with, and 
influence, key decision-makers and to maintain their 
commitment and support;

•	 Insufficient capacity and financial resources for 
the process; sustainable financing is essential to 
maintain enforcement even though compliance 
has improved and more cost-effective methods 
are being introduced. Fishers are concerned that 
new areas will be declared while enforcement is still 
lacking for current protected sites; ultimately, there 
may be a need for large vessels capable of patrolling 
all the country’s marine waters;

•	 The slow process of enacting the necessary 
legislation and Statutory Instruments;

•	 Insufficient research to date to provide evidence 
of success, which could lead to loss of support. 
Securing support for additional fishery closures 
requires demonstrating to stakeholders that 
closures offer clear and specific benefits to both 
fisheries and fishers;

•	 Technical difficulties with the devices that some 
organisations use SMART on, which prevents 
continuous data collection;

•	 Lack of meaningful supplementary livelihoods for 
those fishers affected in the short term was a main 
concern brought up by fishers during consultations; 
a technical sub-committee on livelihoods was set up 
by TNC to try and address some of these issues.

Key lessons learnt
1.	 Securing support for the additional fishery closures 

required demonstrating to stakeholders that these 
provided clear and specific benefits for fisheries and 
fishers. This was achieved by producing a report as 
part of the project, which provided good examples 
and explained the science involved (Dahlgren and 
Tewfik, 2015).

2.	 Sustained engagement of stakeholders with 
a targeted communications strategy to reach 
all stakeholders with an interest in the marine 
environment and the broader public was essential. 
About 50 per cent of the fishers surveyed after the 
first season of the radio drama reported listening to 
it and feeling that it addressed their issues, and there 
is evidence that it helped change their attitudes.

COVID-19: The greatest current environmental, 
as well as economic and social, challenge for 
Belize, as for most countries, is recovery from 
the COVID-19 pandemic. All countries and 
MPAs around the world have suffered a massive 
negative impact. With the cessation of tourism, 
many sources of income have dried up. MPA 
managers have had to focus on ensuring the 
safety and security of their staff. Reduced 
visitor numbers and disrupted supply chains for 
fishery products have significantly affected the 
livelihoods of local communities that may normally 
both depend on and help manage MPAs. MPA 
management is focusing down on core operations 
to maintain basic functioning. However, there is 
consensus that effectively managed MPAs will 
be more resilient and that a sustainable managed 
ocean, encompassing MPA networks of adequate 
size, will be an essential component of recovery.

https://www.healthyreefs.org/cms/wp-content/uploads/2020/02/2020_Report_Card_MAR.pdf
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3.	 The parallel Managed Access programme was 
a complementary component of the initiative 
and both programmes benefited from the close 
collaboration and working arrangements that were 
established between relevant technical staff and 
steering committees, and the fact that the same key 
organisations were involved in each programme.

4.	 The new enforcement technologies, with 
the associated training and capacity-building 
programme for rangers and other staff present 
on the water, are having clear benefits. With the 
SMART system, infractions are immediately linked 
to the licensing system, which allows managers to 
have more readily accessible information regarding 
offenders. The use of UAVs, as piloted at Glover’s 
Reef Marine Reserve, is looking very positive for 
efficient monitoring and enforcement, but further 
work will be required to roll this technology out 
nationally and ensure acceptance by stakeholders. 
The Fisheries Resources Act has provisions to allow 
for admissibility of evidence (López, and Mulero-
Pázmány, 2019). 

Lead contacts
Beverly Wade, Fisheries Administrator, Belize Fisheries 
Department: administrator@fisheries.gov.bz

Adriel Castaneda, Fisheries Officer/EMU Coordinator, 
Belize Fisheries Department: adriel.castaneda@
fisheries.gov.bz 

Nicole Auil Gomez, Country Director, WCS Belize: 
nauilgomez@wcs.org 

Ralna Lewis, Assistant Director, WCS Belize:  
rlewis@wcs.org  
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