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FORWARD 

 

 

 

The elaboration of the lionfish management plan and the work conducted at the national level to 
address the invasion of these exotic species are joint efforts by concerned Belizeans that recognize 
the need to mitigate the impacts on native ecosystems.   Since the lionfish was first reported off the 
Florida’s Atlantic coast in the mid-1980s the populations have rapidly spread north through the 
Atlantic Ocean and south throughout the Caribbean.  The Caribbean invasion is now complete. 

With few known natural predators, the lionfish pose a major threat to coral reef ecosystems in the 
Caribbean region by decreasing survival of a wide range of native reef species via both predation 
and competition.  It has been confirmed that lionfish eats its own species.  In Belizean waters 
lionfish can be found at depths ranging from about 1 to 600 meters.   However, they prefer coral 
reefs, mangroves areas and sea-grass beds.  

While lionfish are undoubtedly here to stay in the wider Caribbean region, it is not yet clear what 
will be the ultimate socio-economic impacts.   Due to their population explosion and aggressive 
behaviour, lionfish have the potential to become the most disastrous marine invasion in history in 
this part of the world by drastically reducing the abundance of coral reef fishes and leaving behind 
devastated ecosystems.  With this scenario in mind, I urge all those working in the marine 
environment to extract as many specimens as possible and take advantage of the large ones as a 
source of easily accessible protein. 
 
Yours in conservation, 
 
James Azueta 
Fisheries Officer 
Ecosystems Management Unit Coordinator 
Belize Fisheries Department 
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EXECUTIVE SUMMARY 

Belize Lionfish Management Plan presents information on the importance of the Belize Barrier Reef 
Reserve System World Heritage Site, threats to the reef including lionfish, management activities to 
mitigate potentially negative impacts lionfish may have on an already stressed Belize Barrier Reef 
Reserve System World Heritage Site, and recommendations on how stakeholder that depend on the 
reef for their livelihood can help manage lionfish. 

In December 2008 one lionfish was observed at a popular dive site off Turneffe Atoll.  Within 
months, more sightings were reported from Glover’s Atoll, then Lighthouse Atoll and near San 
Pedro, Ambergris Caye. By August 2009 lionfish could be found throughout most of the coastal zone 
of Belize.  The northern part of Belize was invaded first followed by southern Belize.   The Port 
Honduras Marine Reserve managed by TIDE was one of the last areas to become infested with 
lionfish.  

While stakeholders were initially eager to eradicate lionfish from Belize waters, the vastness of the 
ocean and the life history of lionfish meant that removing them completely became an unrealistic 
that could never be accomplished.  In response members of the Belize National Coral Reef 
Monitoring Network held special meetings to address this new stress that would impact the marine 
ecosystems they monitor. 

The backbone of the Belize Lionfish Management Plan is a document produced by the Belize 
Fisheries Department (Belize Fisheries Dept 2009) which presented a summary of lionfish life history 
and the extent of distribution and capture in Belize.  This document has been expanded upon to 
provide guidelines on how organizations can assist in managing lionfish by mitigating impacts and 
offers recommendations for future activities.  

Goals were set and organizations worked together towards achieving them.  With support from 
COMPACT, ECOMAR worked closely with the Belize Fisheries Department and were able to outline a 
series of goals and activities that would manage lionfish in Belize.  

The activities outlined took into account the participation of a wide support group that has been 
affected by the lionfish invasion.  It is through their support that Belize has taken a lead in managing 
lionfish and has been able to produce this document which is a testimony to the work that has been 
completed.   

The final section “Recommendations” outlines numerous activities, some of which are in the 
pipeline or partially underway, and many others that can be considered for implementation under 
future management activities.  This management plan was designed so that through its adoption 
and implementation, the lionfish population in Belize will be managed and their impact on the local 
ecosystems and livelihoods of fishermen, marine guides and others in the fishing and tourism 
industries will be reduced. 
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SECTION I. INTRODUCTION 

It is imperative that Belize, a country respected for its sound environmental practices, take 
measures to mitigate the potential negative impacts lionfish may have on our prosperous fishing 
and tourism industries.  Both industries support coastal residents throughout the country which 
depend on the high biological diversity which comprises the Belize Barrier Reef Reserve System 
World Heritage Site and associated marine ecosystems.   

 

1. The Belize Barrier Reef Reserve System World Heritage Site 

In 1996 the United Nations recognized the importance of the Belize Barrier Reef, offshore atolls and 
other associated patch reefs, sea grass beds and mangroves, by designating seven marine protected 
areas as the Belize Barrier Reef Reserve System World Heritage Site (Figure 1).   

A decade later the reefs, sea grass beds and mangroves were highlighted as high priority areas 
under the Mesoamerican Reef Eco-regional Assessment that was conducted by The Nature 
Conservancy and the World Wildlife Fund (Arrivillaga & Windevoxhel 2008).  These crucial marine 
areas support a number of endangered species by providing critical habitat for marine life including 
commercially important species, both threatened and non-threatened, on which much of the 
tourism and traditional fishing industries depend. 

 

2. Threats to the Belize Barrier Reef 

Over the past several decades, there have been increasing pressures on the Belize Barrier Reef 
Reserve System World Heritage Site from fishing, tourism and agriculture, and more recently, 
climate change.   

 

Recognizing these and other threats, in 2009, UNESCO inscribed the Belize Barrier Reef Reserve 
System on the List of World Heritage Sites in Danger due to several severe threats (Gibson 2011) 
that can undermine the future integrity of the site: 

 Lands within the protected areas were being leased and sold 

 Development within the parks was causing destruction of fragile ecosystems  

 Granting of offshore oil drilling concessions  

 Climate change impacts 

 Potential impacts of the invasive lionfish 

While it is uncertain at this time the magnitude of impacts the invasive lionfish will have on native 
marine life, this additional stress will likely further impact the Belize Barrier Reef Reserve System 
and those whose livelihoods are dependent upon “the most remarkable reef in the Western 
Hemisphere” (Darwin 1842). 
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Figure 1.  Map of Belize outlining the seven protected areas which comprise the Belize Barrier 
Reef Reserve System World Heritage Site (Gibson 2010). 
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3. Distribution of Lionfish into Belize 

The native range for lionfish is the Indian and Pacific Oceans.  However, since lionfish have been a 
popular aquarium fish, this has likely lead to its introduction into the Atlantic Ocean, Caribbean Sea 
and ultimately, the Belize Barrier Reef.   The initial introduction of lionfish into the Western Atlantic 
has been attributed to lionfish that escaped from a broken beachside aquarium in Miami as a result 
of Hurricane Andrew in 1991.  The continuous release of unwanted lionfish by aquarium hobbyists 
tired of losing other valuable aquarium fish to the appetite of the voracious lionfish, is also thought 
to be a source of additional introductions which probably resulted in the first observation in 1985.  
Larvae from lionfish could also have been introduced into the Atlantic Ocean from bilge water of 
large ships travelling from the Pacific Ocean into the Atlantic Ocean, and through outflow pipes from 
public aquariums which display lionfish.  More than likely their introduction into the Atlantic Ocean 
can be attributed to more than one source.  

The rapid distribution of lionfish throughout the Atlantic Ocean is illustrated in Figure 2 (Schofield 
2010).  Within a period of 20 years - from 1992 to 2012 - lionfish have become well established and 
now inhabit coastal waters off the eastern seaboard of the United States up to Massachusetts, 
Bermuda, the Caribbean Sea and as far south as islands off the coast of South America (Figure 3).  
Lionfish larvae spread into these regions by travelling along ocean currents, and once settled and 
mature, they quickly became part of the reefscape.   

In Belize there have been two first reports of lionfish invading our waters; implying that lionfish 
made their way to Belize on two different occasions, one in 2001 and again in 2008.  Interestingly 
the reports of lionfish sightings in Miami are also 7 years apart. On December 11, 2008, dive leaders 
Elsie Turia and Aaron Krohn were working on the Belize Aggressor, a live aboard dive boat, when 
they photographed a lionfish at a dive site east of Calabash Caye, Turneffe Atoll.  In 2010 during the 
launch of the Belize Lionfish Project, a report and photograph were received from Bobby Sutton, a 
recreational diver and regular visitor to Belize.  He reported that while diving with Sea Horse Dive 
Shop out of Placencia at Gladden Spit and Silk Cayes Marine Reserve in September 2001, he and his 
Divemaster Elroy Tucker observed and photographed a lionfish.  The report was confirmed with Sea 
Horse Dive Shop manager Brian Young Jr.  Mr. Young reported that Mr. Sutton had emailed him the 
picture and they tried to identify it in “Reef Fish Identification: Florida, Caribbean and Bahamas 
(Humann and Deloach 2002), but were unsuccessful in matching it to any fish listed.  The 2001 
report is doubted by some as it disputes the lionfish distribution hypothesis for the Caribbean.  
Questions opposing this one observation in 2001 are why did more lionfish not appear soon after, 
and where did this one come from?  Perhaps more anecdotal reports will corroborate this sighting 
from 2001. Since the 2008 observation, lionfish have been reported throughout Belize from Bacalar 
Chico, Ambergris Caye in the north to the Port Honduras Marine Reserve in the south. 
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Figure 2.  Spread of lionfish throughout the Atlantic Ocean and Caribbean Sea over a twelve year 

period (Schofield 2010).  
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Figure 3.  Lionfish distribution in the Atlantic Ocean, Gulf of Mexico and Caribbean Sea as of 

December 31, 2011 (USGS 2011).  
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SECTION II.  LIONFISH LIFE HISTORY 

Lionfish are members of the Family Scorpaenidae, or scorpionfish, of which there are about 500 
species. Characteristics of this family are a large head, head spines, dorsal spines, anal spines and a 
rounded caudal or tail fin. Its relative in Belize is the spotted scorpionfish, Scorpaena plumieri, 
known locally as the poison grouper. 

Lionfish have distinctive alternating stripes of white and red, or maroon, orange, black or brown. 
There are two supraocular tentacles above the eyes in juvenile lionfish that exhibit two different 
growth forms: peacock and straight and shorter fleshy tentacles below the mouth.  In adults, sharp 
non-venomous spines protrude from around the mouth. Figure 4 presents illustrations of the 
physical characteristics associated with lionfish. 

 

1. Species 

There are two species of lionfish in the Atlantic Ocean; the more abundant red lionfish, Pterois 
volitans, and the less abundant devil firefish, P. miles. These species are not distinguishable by 
observation alone and must be examined in order to make accurate identifications since P. miles has 
one less dorsal spine and one less anal spine.   Hamner et al. (2007) reported that 93% of the lionfish 
in the Atlantic Ocean are P. volitans and only 7% are P. miles.  Red lionfish have fan-like pectoral 
fins, 13 venomous dorsal spines, 2 venomous ventral spines and 3 venomous anal spines (Figure 5). 

 

2. Habitat 

Lionfish are now part of the tropical marine ecosystems throughout Belize and are found inhabiting 
coastal mangroves, sea grass beds, coral reefs, continental slopes and man-made structures such as 
fish and lobster traps, piers and discarded debris.   

Lionfish are observed by divers, snorkelers and fishermen from sea level to the second drop-off 
along the Barrier Reef up to 35 meters (115 feet).  On reefs they appear to prefer deeper waters of 
the fore reef zone were they are often found congregating in groups, sometimes alongside and 
occupying the same crevice with our native snapper, grouper and lobster.  In mangrove areas they 
hang in the water column alongside the prop roots.  They are common in shady areas underneath 
piers and are often founded amongst schools of bait fish. 

There have also been several confirmed reports of lionfish being captured by hand line from 150 
meters (500 feet).  International reports and video have also confirmed that lionfish inhabit deep 
waters between 90-150 meters (300-500 feet) deep.  The first report from Belize of lionfish in deep 
waters came from Mr. Morrel Young who was fishing near Douglas Caye on the west side of 
Turneffe Islands Atoll in 2010, and then another specimen was captured by Mr. Westby off St. 
George’s Caye in 2011. 
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 Figure 4.  Various stages of the red lionfish, Pterois volitans; note characteristics and 
absence/presence of supraocular tentacles (Photos Linda Searle). 
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Figure 5.  Location and number of venomous spines on the red lionfish, P. volitans (Photo Linda 
Searle).  
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3. Reproduction & Growth 

Lionfish reproduce sexually and have complex courting and mating behaviours involving external 
fertilization of eggs (Ruiz-Carus et al. 2006). The species is generally solitary outside of the 
reproductive season, but during courtship, males will aggregate with multiple females to form 
groups of 3-8 individuals.  Fishelson (1975) indicated that competing males use their spines and fins 
in agonistic visual displays.  Females release a pair of mucus-encapsulated clusters containing 4,000-
30,000 eggs (Whitfield et al. 2003); the number of eggs released depends on the size of the fish. The 
eggs are subsequently fertilized by the male.  Figure 6 presents the lionfish life cycle. 

Embryonic development within the egg masses is evident around 12 hours post-fertilization, and 
larvae hatch out within around 36 hours of fertilization (Morris 2009). The larvae become 
competent swimmers 2-3 days after hatching and are capable of capturing and consuming small 
zooplankton (Fishelson 1975). The typical larval duration of lionfish species is in the range of 20-40 
days (Whitfield et al. 2003).  P. volitans is about 10-12 mm in size when metamorphosing from larva 
to adult (Laidig and Sakuma 1998). Morris (2009) reports that 50% of females mature at 17.5 cm toal 
length (TL) and males at 10.0 cm TL, but that mature females were recorded as small as 9.8 cm TL in 
the Bahamas and 15.8 cm TL in North Carolina. 

 

Figure 6: Lionfish lifecycle (photos NOAA.org). 
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Whitfield et al (2003) reported that in their native range, lionfish can grow up to 51 cm in length, 
although on average their length is about 38 cm.  Adult lionfish can weigh up to 1.2 kg and their 
lifespan in the wild is approximately 15 years.  Lionfish are reportedly exceeding their average size 
limits in their new territory.  The maximum reported size for the Atlantic Ocean is 45 cm (Whitfield 
et al. 2007). The Lionfish Tournaments held in Belize resulted in a 38 cm individual being the largest 
caught in January 2011 and in March 2011 the largest caught was 42 cm in length, indicating that 
they are approaching their upper size limit in Belize.  Lionfish tournaments will be an important 
method to measure specimen sizes in Belize. 

 

4. Feeding & Prey 

The threat posed by the invasive lionfish is directly linked to its voracious appetite.  Lionfish spread 
their pectoral fins to corral prey items which they devour in one rapid gulp. They predate on small 
fish, shrimps and crabs, including groupers and snappers which are important commercial fishery 
products and can consume prey up to 2/3 its size.   

A concern for fishermen in Belize is that lionfish will eat juvenile lobster which will result in an 
already stressed fishery having fewer future recruits.  The main income generator for fishermen in 
Belize is the spiny lobster (Panulirus argus) fishery and many fishermen have taken on the task of 
culling lionfish in order to safeguard their livelihood.  One fisherman reported observing a lionfish 
eat the eggs of a gravid female lobster.  While no lobster were found within the gut contents of the 
dissected lionfish, it is believed that if lionfish were captured from within the many 1000 of acres of 
mangrove forests in Belize, juvenile lobster would be found within the stomachs.  

 

Figure 7.  A 23 cm long lionfish with 17 pieces of prey found inside its stomach. 
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An additional concern is that lionfish will consume all the native fish, reducing the diversity of the 
Belize Barrier Reef Reserve System World Heritage Site. The diet of the lionfish in the Atlantic Ocean 
includes over 40 species of fish and crustacean species as documented by Whitfield et al. (2002).  
This broad diet suggests that this invasive species may become a real threat to native reef fish 
populations through direct predation as well as competition for food resources with native 
piscivores.  Researchers have reported that in the Bahamas a reduction in native reef fish declines 
by 78% (Albins and Hixon 2008). Furthermore, the voracious feeding behavior of the lionfish may 
impact the abundance of ecologically important species such as parrotfish and other herbivorous 
fishes that keep macroalgae from overgrowing corals and outcompeting them for space.  Lionfish 
have been found with many prey items in their guts including groupers, butterfly fish and parrotfish.   

Fishelson (1997) measured daily consumption rates in the laboratory for six size classes of lionfish 
ranging from 30-300 g (about a half pound) and found that lionfish consumed approximately 2.5–
6.0% of their body weight per day at 25-26°C (77-78°F), suggesting that lionfish in their invaded 
geographical range can consume piscine prey at rates greater than initially reported.  A dissected 
lionfish in Belize was found to contain 17 prey items from the wrasse family (Figure 7).  They are 
able to consume prey 2/3 their body size.  In order to determine the impact lionfish could have on 
marine life, data from fish diversity studies conducted before and after 2008 should be compared. 

 

5. Physical Tolerances   

While lionfish are a tropical species, they show a fairly broad tolerance with their distribution being 
limited by salinity and temperature in the Atlantic Ocean.  They have also been shown to be a hardy 
species capable of surviving spear wounds. 

a. Salinity 

Lionfish exhibit tolerance to wide ranging salinities, but are typically found in waters with salinities 
of 30-33 ppt (Kimball et al. 2004).  While they are a marine species, lionfish have been found in 
inshore lagoons in their native range; lionfish have not been reported from rivers or inland lagoons 
in Belize.  There were two reports of two lionfish being captured in June 2011 in wire fish traps set 
near Rocky Point in Corozal Bay.  It is likely that the outflow of fresh water from the New River and 
Rio Hondo probably inhibit further spread of lionfish as none have been reported from the rocky 
areas off the coast of Sarteneja, situated on the shores of Chetumal Bay in the northernmost part of 
the country. 

b. Temperature 

The spread of lionfish north and south of the equator is controlled by temperature.  Although 
juvenile lionfish have been collected from as far north New York, it is believed that these individuals 
were almost certainly spawned in warmer waters of the south-eastern coast of the Unites States 
(Meister et al. 2005). Thermal tolerance studies by Kimball et al. (2004) revealed the average lethal 
low temperature for P. volitans to be 10°C and the temperature at which feeding ceases to be 16°C. 
These findings suggest red lionfish should be able to survive typical winter temperatures of the US 
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east coast as far north as North Carolina, while it remains unknown if animals can overwinter north 
of this point (Whitfield et al. 2002).    

Morris (2009) presented a map that shows the potential geographical range of lionfish throughout 
the Atlantic Ocean if the minimum lethal temperature is taken to be 100C (Figure 8).  Lionfish would 
become established along the eastern seaboard of the United States up to the Carolinas, throughout 
the Gulf of Mexico, Caribbean Sea, and southward to South America, and as far south as Brazil.  The 
predicted northernmost boundary has already been exceeded. 

 

c. Survivability after Being Speared 

Many fishermen and marine guides that cull lionfish have reported that they are a hardy species.   
Initially stakeholders would spear lionfish and leave them to be consumed by potential predators, 
but experience has shown that lionfish can quickly recover after bring punctured by a spear.  
Therefore, marine guides make it a regular practice to remove the head after spearing the fish.  If 
time permits they may also offer the lionfish to potential predators such as snappers, groupers and 
moray eels. 

 
Figure 8: Map showing projected spread of lionfish if 10oC is the lethal thermal minimum (Morris 
2009). 
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SECTION  III.  THREATS 

It is difficult to predict the impact an introduced species will have on the Belize Barrier Reef Reserve 
System World Heritage Site, given the fact that lionfish are the first species that has invaded the 
tropical marine reefs of the Caribbean.  However studies have shown that their voracious appetites 
quickly reduced juvenile fish recruits in the Bahamas, and they will likely have a similar impact on 
native marine life populations in other areas, including Belize.   

 

1. Economic Impacts 

The potential economic impacts of Pterois spp. on the Belize Barrier Reef and associated marine 
ecosystems and the stakeholders that earn their livelihoods from the reef are not fully understood.  
Research teams observed one lionfish eating 20 small fish in less than 30 minutes.  If populations of 
lionfish are left unmanaged without any human intervention, their impact on native economically 
important fish stocks could be catastrophic. 

Conversely, if lionfish would become an alternate fishery product the fishing pressure on already 
overburdened native fish stocks could be lessened, and the fishermen could earn a living capturing 
lionfish.  Lionfish fillet sells for US $5 per pound compared to other fish fillet which sells for US $3-4 
per pound, however, regional variations exist within Belize. 

There will likely be no short term negative impacts from lionfish on tourism.  The presence of 
lionfish will allow the underwater photographer to take additional beautiful pictures since the 
lionfish is an excellent subject as it does not move away in fear.  Tourism could actually get a boost 
in Belize if dive centers and resorts promote a “Lionfish Hunter Specialty” that permits divers to 
shoot lionfish.  Spear fishing is a popular activity worldwide but due to high fishing pressure by local 
fishermen, Fisheries Regulation do not permit tourists to harvest fish in this manner, however 
visitors are allowed to spear lionfish.  Stringent controls would need to be established so that rules 
and regulations are not broken. 

 

2. Species Competition 

Divers on the reef regularly observe lionfish sharing the same crevice with snapper, groupers and 
spiny lobsters.  It appears that the native marine life have welcomed the invasive lionfish into their 
homes, but at what cost?  A broad array of suitable prey species for lionfish occur on the Belize 
Barrier Reef as do a number of predatory fish with which this non-native species may come to 
compete over trophic resources (Fishelson 1975). Additional studies are needed in this area to 
determine the impact lionfish are having on native fish populations with regards to competition for 
food and space.  
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3. Venom Toxicity 

 
There is a misconception that the meat of lionfish is poisonous and will cause severe illness to those 
who consume it.  However, that is not the case; in actuality, the sharp needle like spines are filled 
with venom and when they puncture the skin, severe pain will result.  Therefore it is essential to 
enlighten consumers and the general public on the difference between poisonous and venomous, 
and possible toxicity issues associated with ciguatera fish poisoning.    

 

a. Venomous vs. Poisonous  

 
Fishermen and consumers are often confused about the difference between poisonous and 
venomous.  In Belize, this may be further complicated due to the fact that many fishermen are 
bilingual, speaking both Spanish and English, and the word “venenoso” in Spanish means both 
poisonous and venomous, so there is no way to easily differentiate between the two terms.  
 
Poisonous would be like eating pufferfish that have toxins in their flesh or like eating a barracuda 
that contains high levels of ciguatoxins.  In contrast, if an animal is venomous, venom must be 
injected via a fang or spine, as in the cases of a snake, scorpionfish, or lionfish.  Therefore it is safe to 
eat the meat of a snake or lionfish, but getting bitten by a snake or stung by the spine of a lionfish 
would inject the toxin into the person’s skin and they would experience the symptoms associated 
with that toxin.   

 

b. Envenomation 

 
Administration of toxins by lionfish differs from that of snakes.  Lionfish spines are not hollow like 
needles or fangs, but rather have grooves in the wall of the spine.  A loose integumentary sheath 
covers each spine and during envenomation, the sheath is pushed down the spine, causing 
compression of two venom glands located at the base. The neurotoxin venom then travels from the 
glands through grooves in the wall of the spine and into the puncture wound (Figure 9).   Four toxins 
have been isolated from lionfish venom.  
 

c. Symptoms & First Aid 

The severity of the symptoms is dependent on the amount of toxin injected.  If the amount of 
venom injected is small, the throbbing pain can subside within a couple hours and the swelling will 
go down in 24 hours. If more toxin is injected at the site of impact, the paid can be severe, last for 
more than24 hours, and the skin around the site of impact can become black. 

 The pain inflicted is described as being an intense, sharp, throbbing sensation almost immediately 
after being stung and increases dramatically within 15 minutes.  Swelling of the infected area 
commences immediately and can take several hours for the area to return to normal.  The site of 
impact can be sensitive for months.   Other symptoms reported are headache, nausea, vomiting, 
abdominal pain or cramping, delirium, seizures, limb paralysis, tremors, and muscle weakness.  
There have been a few instances where fishermen have had severe reactions to lionfish toxin and 
have been admitted to hospitals to be treated overnight by a physician.   Hypersensitivity of lionfish 
venom may develop and result in severe allergic reactions which are rarely fatal. The only fatal 
incidences of lionfish envenomation have been linked to persons with heart conditions. 
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The most effective treatment for lionfish stings is to soak the affected area immediately in the 
hottest water that can be tolerated and to replace it frequently.  Soaking the affected area in hot 
water denatures the protein in the toxin thereby reducing the severity of symptoms.  This treatment 
combined with over the counter pain medication is used by many marine guides.  Anyone suffering 
from severe symptoms should consult with a physician.   

Prevention is the best measure when catching and preparing lionfish.  Fishermen and divers should 
be careful and use specialized equipment to capture lionfish and to store them properly while 
harvesting lionfish underwater.  Before cleaning the fish for consumption, all spines should be 
removed to avoid getting stung.   

 
 
 

 
 
Figure 9:  Process by which a lionfish spine injects venom (Morris 2012) . 
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4. Ciguatera Fish Poisoning 

A concern about eating the meat of lionfish, or any fish, is ciguatera fish poisoning.  Ciguatera is a 
form of human poisoning caused by the consumption of marine fish that have accumulated 
naturally occurring toxins through their diet. The causative agents of ciguatera poisoning are 
dinoflagellates (microscopic plants) including Gambierdiscus toxicus, Prorocentrum sp. and 
Ostreopsis sp. which occur naturally in the marine environment.  Ciguatoxins bioaccumulate in large 
reef predators (through being passed up the food chain) and it would be expected that they would 
be found in all fish to a varying degree including snapper, grouper, jacks, mackerel and barracuda.    

Studies in other Caribbean countries have shown that ciguatoxins do exist in lionfish and other fish.  
Studies undertaken by the United States Food and Drug Administration on levels of the ciguatoxin of 
lionfish in the United States Virgin Islands have shown that lionfish have a toxicity level similar to 
that of barracuda. Of 74 fish tested, 26% were confirmed to contain ciguatoxins at levels exceeding 
USFDA guidelines.  Studies by Berry College, Georgia, US of 20 lionfish captured in the Cayman 
Islands revealed one specimen had low levels of bioactivity (USFDA 2011). The threshold level of 
ciguatoxins - where the fish’s flesh becomes poisonous to humans- has not been identified.   

Instances of ciguatera poisoning are typically reported from heavily developed islands/coastal areas 
where there is considerable development from human impact.  If uncontrolled development in 
Belize’s coastal zone continues to disturb the marine benthic communities, then perhaps there will 
be an increase in ciguatera illness derived from consuming infected fish. 

 

a. Ciguatera Fish Poisoning in Belize 

Ciguatera fish poisoning is not common in Belize.  The general consensus is that one must be careful 
when consuming barracuda in the warmer summer months of August and September.  The Ministry 
of Health (Andrewin 2012) stated that less than one dozen reports have been received since records 
have been kept since the 1980s.  The most recent case occurred in 2010 in Monkey River when an 
infected barracuda was consumed and in August 2009 a mackerel was implicated in causing 
ciguatera poisoning on San Pedro.  Perhaps the most severe case of ciguatera fish poisoning 
occurred at Caye Caulker in May of 1993 when about 15 persons became ill after eating several 
large barracudas (McField 2012). Lionfish have been consumed in Belize since 2009 and there have 
been no cases of ciguatera fish poisoning reported from anyone consuming lionfish.   

Given the current low levels of ciguatera fish poisoning in Belize, the likelihood that lionfish will be 
toxic are also low. The Belize Fisheries Department and Ministry of Health will continue to monitor 
the cases of ciguatera fish poisoning and if at such time lionfish are reported to cause ciguatera 
poisoning, the public will be advised immediately.  Testing lionfish from Belize for bioactivity would 
be useful to see how levels compare to those found in other Caribbean countries.  
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b. Symptoms & First Aid 

Ciguatera fish poisoning produces gastrointestinal, neurological, and cardiovascular symptoms. 
Generally, gastrointestinal symptoms such as diarrhea, vomiting, and abdominal pain occur first, 
followed by neurological dysfunction including reversal of temperature sensation, muscular aches, 
dizziness, anxiety, sweating, and numbness and tingling of the mouth and digits. Ciguatera has been 
vividly described in literature from the West Indies since the 18th century.  In September 1798, the 
crew of Spanish Armada that sailed to St. George’s Caye, Belize, were reported to have dysentery, 
but it is possible that the crew ate fish that inflicted them with ciguatera poisoning.  

At this point treatment is only supportive and there is no known cure, but medicines used to treat 
other illnesses are being tested in their effectiveness of reducing symptoms.  Recovery time is 
variable among individuals and may take weeks, months or even years. The only way to avoid 
ciguatera is to completely avoid all reef fish, since there is currently no practical way to routinely 
measure levels if toxin in seafood product prior to consumption.  Local knowledge in Belize suggests 
the hottest summer month of August and September are reported to support ciguatera fish 
poisoning.  

 

c. Harmful Algal Blooms 

There are suggestions that the incidence and worldwide distribution of ciguatera poisoning are 
increasing, paralleling a worldwide increase in toxic or harmful algae bloom events.  These increases 
are linked to environmental changes, including global warming and increased nutrient loading. 
Unfortunately, data to address these issues are lacking for most harmful algal bloom (HAB)-
associated illnesses.   

In 2011 the coastal waters of Belize experienced an unusually turbid harmful algae bloom (HAB) 
which resulted in dead lobster in some areas along the coast.  Isolated queen conch (Strombus 
gigas) die offs and rapidly deteriorating giant barrel sponges (Xestospongia muta) were also 
reported in southern Belize, but were attributed to localized disease outbreaks.  Water quality 
issues may impact future harmful algal blooms, which can possibly lead to an increase in the number 
and frequency of ciguatera cases in Belize.  Members of the Coral Network are working towards the 
establishment of a water quality monitoring program to monitor these events to report any threats 
to fishermen and consumers. 
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Figure 10.  First poster produced in Belize announcing “Wanted Lionfish: Dead or Alive.” 
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SECTION IV. MANAGEMENT ACTIVITIES 

Since 2008 the management of lionfish in Belize has evolved and it will continue to do so as partners 
adapt to the changing environment.  Presented here is a summary of the activities undertaken in 
Belize in an effort to manage lionfish. 

 

1. Initial Response 

ECOMAR and the Belize Fisheries Department launched the “Lionfish: Wanted Dead or Alive” poster 
in December 2008 (Figure 10) after the first lionfish was observed at a dive site east of Calabash 
Caye at Turneffe Atoll.  ECOMAR prepared and distributed “Lionfish Toolkits” to resorts operating on 
the atolls since this is where the lionfish were first observed.  Posters, fact sheets, sighting forms 
and nets were distributed so that these stakeholders could help manage lionfish population by 
removing them from the dive sites and educating their visitors. The early outreach program 
highlighted the lionfish issue in efforts to raise awareness on the destructive nature of this invasive 
species and the problems that are anticipated as a result of their presence.    

The Belize National Coral Reef 
Monitoring Network formed the 
Lionfish Committee in early 2009 
when they held a special meeting to 
address the lionfish problem and 
discuss activities and strategies that 
would mitigate their impacts. 

The population of lionfish in Belize did 
not increase rapidly in the first 6 
months.  By June 1, 2009 there had 
been only 13 confirmed (with photo or 
capture) lionfish sightings, and an 
equal number of unconfirmed 
sightings (Figure 11). The majority of 
these captures/sightings were 
reported from the three atolls; 
Turneffe, Lighthouse and Glovers. 

Figure 11.  Locations where lionfish 
were reported in Belize as of June 
2009. 
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Figure 12: Number of lionfish sighted and captured for the period June to August 2009 (note herein graph N=55 as not all data was available). 
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2. Capture Program 

In June 2009 Belize Fisheries Department conducted an assessment on lionfish abundance in Belize.  
They partnered with Tunich Nah Consultants who pledged funds to be used as a reward of US $25 
for anyone who captured and brought in a lionfish.  The persons receiving the reward would have to 
supply the Fisheries Department with information on capture location and date when submitting 
their samples.  One hundred samples were received and US $2,500 dollars was awarded to 
fishermen and marine guides.  The program ended in early August 2009 when the numbers of 
lionfish began increasing exponentially.  By August 2009, lionfish became so plentiful in Belize they 
could be observed over most reefs and sea grass beds and piers. 

The 100 samples submitted to the US $25 reward program between June and August 2009, were 
taken by fishermen and marine guides from between 4 and 50 ft (1-15 meters).  Figures 12 and 13 
shows the majority of captures were from Ambergris Caye (18 individuals) followed by Turneffe 
Atoll (16 individuals).   

Specimen size ranges from 2-8 inches (5cm 20 cm) in length indicating that the majority of the local 
population at that time was composed primarily of juveniles.  This suggested that these lionfish 
arrived as larvae drifting as plankton in the ocean currents. As of August 2009, there appeared to be 
only an F1 population.  It was noted that once this population became sexually mature, the F2 
generation would be established and lionfish would begin to become more abundant (Belize 
Fisheries Department 2010). 

 

Figure 13: Locations where lionfish were captured and entered into the US $25 reward program in 

2009 (Belize Fisheries Department 2009). 
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3. Belize Bahamas Fishermen Exchange 

In February 2010 ECOMAR was the recipient of one of three grants administered by the Gulf and 
Caribbean Fisheries Institute (GCFI) Small Grants Fund (SGF), which is funded by the United National 
Environment Program (UNEP), United Nations Caribbean Environment Program (UNCEP), and the 
Community Management of Marine Protected Areas Network (CAMPAM).  Partners in the program 
as illustrated in Figure 14.   

The project was entitled “The Belize Bahamas Fishermen Exchange: Lionfish Management 
Workshop”.  Six persons travelled from Belize to the Bahamas to learn firsthand what the Bahamas 
Department of Marine Resources was doing to manage lionfish and to interact with the fishermen 
that were capturing lionfish Participants captured lionfish and the next day prepared and cooked it 
at an agriculture show (Figure 15).  Four persons representing Belizean fishing cooperatives 
attended; National Fishermen’s Producer’s Cooperative, Northern Fishermen’s Producers 
Cooperative, Placencia Fishermen Producers Cooperative, and the Rio Grande Fishermen’s 
Producers Cooperative. In addition, there was one representative from the Belize Fisheries 
Department, and one representative from ECOMAR.  The valuable lessons learned were shared with 
colleagues upon returning to Belize on a day to day basis, at stakeholder meetings and at outreach 
workshops. 

 

 

Figure 14.  Partners in the Belize Bahamas Fishermen Exchange Program. 
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Figure 15.  Fishermen Exchange Program participants learning about managing lionfish – catch and 
eat! 
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4. COMPACT Lionfish Project 

The Community Management of Protected Areas Conservation Program (COMPACT) seeks to 
demonstrate how community-based initiatives can significantly increase the effectiveness of 
biodiversity conservation in the co-management of globally significant protected areas by working 
to improve the livelihoods of local populations.  The Belize Barrier Reef Reserve System World 
Heritage Site is one of 8 sites where COMPACT supports initiatives that work towards conservation 
and preservation within the site. 

Through support from COMPACT the Belize Lionfish Project was able to plan activities that would 
further promote management of lionfish throughout Belize.  In close collaboration with Belize 
Fisheries Department, ECOMAR worked with other NGOs, fishing cooperatives, tourism industry 
organizations, fishermen and marine guides to manage lionfish through a series of activities aimed 
at informing coastal residents about the threats posed by lionfish, and how to remove them from 
the reef.  Activities included: 

1. Conduct outreach workshops in coastal communities to raise awareness on potential 
impacts of lionfish and how stakeholders can help manage the population 

2. Coordinate monthly tournaments to promote removal of lionfish and collect baseline data 
3. Create  an awareness campaign to engage stakeholder participation on managing the 

invasive lionfish 
4. Promote stakeholder organization of lionfish tournaments 
5. Promote capture of lionfish by fishermen and consumption of lionfish by consumers 
6. Conduct scientific surveys;  present results to public and prepare scientific reports 
7. Prepare a management plan 

 
 

4.1. Conduct Outreach Workshops 

 

An important part of managing lionfish is to provide education and outreach to stakeholders in 
coastal communities.  To achieve this management goal a series of 12 workshops were held in the 
coastal communities throughout Belize to raise awareness on lionfish.  The Lionfish Project 
Coordinator arranged visits to these communities with Belize Fisheries Department and partner 
NGOs including  Belize Audubon Society, Southern Environmental Association and Toledo Institute 
for Development and Environment.  In attendance at the workshops were a wide group of 
stakeholders including fishermen, marine tour guides, marine park managers and members of the 
general public including housewives and children.   Table 1 summarizes the locations visited, 
partners and level of community participation. 

A detailed Power Point presentation was delivered which included information on the Belize Barrier 
Reef Reserve System World Heritage Site, partners involved in the project, lionfish life history, 
management and mitigation recommendations, a review of approved culling devices, and how to 
safely clean and handle lionfish.  An underlying goal of the workshops was to increase participant’s 
knowledge of the importance to manage lionfish in their communities by catching lionfish and 
eating it and to overcome the negative stigma associated with lionfish.  Fishermen and other 
stakeholders that capture lionfish have expressed concern that they may get punctured by one of 
the venomous spines while cleaning the fish.  Therefore when lionfish was available a hands on 
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demonstration was held at the end of the presentations, showing participants that once the spines 
are removed the fish can be treated like any other (Figure 16).  Additionally, when lionfish was 
available it was cooked and served to workshops attendees so that they could experience for 
themselves the taste and texture of lionfish.  

Posters, fact sheets and stickers were distributed to participants and t-shirts and caps were awarded 
to those who successfully answered questions at the end of the presentation.  The workshops were 
well attended and good feedback was received. 

Table 1. Workshop locations, partners and level of community participation. 

Location Partners Number of 
Participants 

Sarteneja Belize Fisheries Department, Sarteneja Association for 
Conservation Development 

37 

Chunox Belize Audubon Society 27 

Copper Bank Belize Audubon Society 30 

San Pedro Coral Reef Alliance, Hol Chan Marine Reserve 58 

Caye Caulker Caye Caulker Marine Reserve 16 

Belize City Belize Fisheries Department, Belize Tour Guide Association, 
National Fisherman Coop, Northern Fishermen Coop 

12 

Dangriga Glover’s Reef Marine Reserve 36 

Hopkins Glover’s Reef Marine Reserve, Wildlife Conservation Society 29 

Seine Bight Southern Environmental Association 51 

Placencia Southern Environmental Association 38 

Monkey River Toledo Institute for Development of the Environment 29 

Punta Gorda Toledo Institute for Development and the Environment 20 

 
 

 

 

Figure 16.  How to remove lionfish spines in 3 easy steps: 1) begin by removing the dorsal spines 
by cutting into the flesh along each side of the row of spines moving towards the tail, 2) after 
loosening the spines remove completely, 3) remove the anal and pelvic spines by cutting from the 
base (photo source unknown).   
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4.2. Coordinate Monthly Lionfish Tournaments 

From May to November 2010, monthly lionfish tournaments were held throughout Belize.  The goal 
of this activity was to manage lionfish by removing them from the sea and to collect scientific 
information from the fish entered into the tournaments.   

In order to be able to receive fish from fishermen and marine guides throughout Belize, weigh 
stations were established with partners in San Pedro, Caye Caulker, Belize City, Placencia and Punta 
Gorda.  Lionfish Toolkits were distributed to participating organizations so they could receive and 
process lionfish.  The items that make up the kits include standardized data sheets, thick rubberized 
gloves, fillet knife, rulers, cutting board, Ziploc bags for sample storage, permanent markers, receipt 
book and lionfish weigh station stamp (Figure 17). 

Data collection methodology was simple, but time consuming.  Often fishermen entered several 
hundred captured lionfish after spending a week at sea and processing would take many hours.  The 
weigh stations that received the most fish were Hol Chan Marine Reserve, Caye Caulker Marine 
Reserve and ECOMAR.  Very few entries were delivered to southern weigh stations.  This was 
probably attributed to fewer fishermen and marine guides being involved in culling lionfish.  While 
the monthly lionfish tournaments have ended, dive guides in San Pedro, Ambergris Caye, have been 
so successful in killing lionfish on the reefs they frequent, rarely any are sighted now (as of early 
2012).   

The weigh stations were responsible for receiving, counting and measuring lionfish. More than 8,300 
lionfish were entered into the tournaments in total and prizes were awarded to those who brought 
in the highest number.  There were three categories that could be entered: marine guide, fishermen 
and boat.  Monthly prizes included cell phones, coolers, ice, rope and anchor and bicycles.  Overall 
prizes were also awarded in each category and included digital underwater camera, stove, and an 
outboard engine.  The top ten overal winners in each category are presented in Table 2. 

The data collected from the more than 8,300 lionfish that were entered into the monthly lionfish 
tournaments is presented under activity #6, “Conduct Scientific Surveys.  The information collected 
from these fish will form an important baseline that can be referred to by future studies on lionfish. 

Table 2.  Overall winners by category with total fish entered in the monthly lionfish tournaments. 

Place Fishermen
Total 

Lionfish
Place Tour Guide

Total 

Lionfish
Place Boat

Total 

Lionfish

1st Manolo Magana 1150 1st Rudy Duran 905 1st Shy 1150

2nd Rangel Flores 950 2nd Ediberto Palma 476 2nd Yanisi 950

3rd Antonio Munoz 571 3rd John Garraway 386 3rd Nadeska 614

4th Denton Bernard 544 4th Michael Hancock 368 4th French Cut 544

5th Luis Cruz 532 5th Juan Carlos Montejo 363 5th Varitza 532

6th Eugenio Santos 454 6th Michael  Reef Adven. 58 6th Isabel 454

7th Jeronimo Tzul 338 7th Jevon Williams 39 7th Sun Dacer 369

8th Diogenes Perez 170 8th Anthony Jones 25 8th Zaleny 338

9th Reuben Genus 119 9th Polly  Alford 24 9th Vicion 157

10th Alfredo Reina 111 10th Jamani Balderamos 23 10th Los Babes 119  
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Figure 17.  Lionfish Toolkit items distributed to weigh stations and dive centers in Belize. 
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4.3. Create an Awareness Campaign to Engage Stakeholder 

Participation on Managing the Invasive Lionfish 

 

The Belize Lionfish Project coordinated an awareness campaign that included print, media and radio 
announcements that complimented the outreach workshops and monthly lionfish tournaments. The 
goal of this activity was to increase awareness on how coastal community residents would be able 
to help manage lionfish by informing them that lionfish are not poisonous and that when handled 
properly they are a high quality fish comparable to snapper and grouper. 

Media materials included a 20 minute film entitled “The Belize Lionfish Project: A Local Response to 
a Regional Problem.”  Richard and Carol Foster, wildlife film producers that have extensive 
experience working in Belize for organizations including National Geographic and the BBC, produced 
the mini-documentary on lionfish management activities in Belize.  Lionfish Project Coordinators 
also made guest appearances on two cooking shows aired by the Radisson Hotel and Grace Food 
products.  ECOMAR and the Belize Fisheries Department were also invited to appear on two popular 
talk shows in Belize; Love FM’s “Belize Watch” and Channel 5’s “Open Your Eyes.”  These media 
appearances are archived on ECOMAR’s Lionfish Project website. 

Printed materials included Lionfish Fact Sheets in English (Figure 18) and Spanish, a poster that 
summarizes important messages that encourage lionfish capture and consumption (Figure 19) and 
boat stickers in English and Spanish (Figure 20).  Newsletters were also produced and distributed to 
coastal stakeholders electronically.  A two page article on the invasive lionfish was featured in the 
2012 “Destination Belize” magazine. 

T-shirts were designed and awarded as prizes to “lionfish hunters” and at the Lionfish Outreach 
Workshops.  Three designs featured important messages about lionfish (Figure 21).  Additional t-
shirt designs were produced by Wahoo Lounge on San Pedro which featured the Lionfish Project 
logo to raise awareness for the Lionfish Tournaments they spearheaded. 

Two radio announcements were recorded in the local Creole language and aired on popular radio 
stations that broadcast nationwide.  These were promotional radio commercials developed to raise 
awareness on lionfish and encouraged consumption and removal of lionfish with a focus on: 

 the difference between poisonous vs. venomous encouraging consumption of lionfish 

 fishermen to  supplement their income and catch lionfish 
Appendix 1 lists the transcripts from the radio announcements and they can be listened to on the 
ECOMAR website under the Belize Lionfish Project. 
 
ECOMAR encouraged marine guides, dive centers and resorts to ‘Adopt A Reef’ and keep them free 
of lionfish.  If this concept was adopted nationwide, culling efforts would have a significant 
cumulative effect in managing lionfish populations throughout the country.  The reef sites kept free 
of lionfish would support growth and survivorship of important native fish stocks and other marine 
life.  These ‘adopted’ sites could be compared to sites that were not ‘adopted’ for comparative 
studies on fish abundance and diversity. 
 
 
 Next Page: Figure 18.  Double-sided lionfish fact sheet in English.  
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Figure 19.  Informative lionfish poster distributed throughout Belize. 
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Figure 20.  Waterproof boat stickers with four different messages were distributed 
throughout Belize. 

 

   

Figure 21. Three different messages were used on t-shirts and were awarded to lionfish 
hunters and participants at workshops. 
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4.4. Promote Stakeholder Organization of Lionfish Tournaments 

 
ECOMAR assisted at lionfish tournaments that were organized on San Pedro, Ambergris Caye and in 
Placencia (Figure 22). On San Pedro, Wahoo’s Lounge spearheaded the scheduling of regular lionfish 
tournaments to reduce populations on popular dive sites at reef sites frequented by divers.  A total 
of 4 tournaments have been held and each was successful in removing more than 500 lionfish from 
dive and snorkel sites.  The community of San Pedro supported the tournaments by capturing 
lionfish and offering prizes.  In Placencia two tournaments were organized by Southern Environment 
Association (SEA), a partner in the Belize Lionfish Project. The rules for the Placencia lionfish 
tournaments are presented in Appendix 2.  Their second tournament was organized in conjunction 

with the Placencia Lobsterfest.  In Placencia 
teams are sent out to remove lionfish from 
within the marine protected areas that they 
manage, thereby successfully managing lionfish 
within their parks.  Cooking contests utilizing 
captured lionfish were organized in both 
locations.  These are excellent opportunities to 
offer lionfish tasting new sceptical consumers.  
The media are always at these events and 
assisting in raising awareness on lionfish.  
 
Prizes awarded during fishing tournaments in 
general can be quite high and the monetary 
value of prizes awarded will likely increase 
thereby providing an incentive for more 
stakeholder participation to remove lionfish.  In 
comparison, the Placencia Fishermen’s Day 
Saltwater Tournament held in Placencia in 2011 
raised more than US $4000 in prizes (Placencia 
Breeze 2011).  Table 3 presents the available 
results from the lionfish tournaments held in 
Belize. Please note the organizers award prizes 
under different categories and some data is 
missing.   

 
Figure 22.  Flyer and banner announcing lionfish tournaments in San Pedro and Placencia (Photo 
Annelise Hagan). 
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Table 3.  Lionfish tournaments statistics from 2011.   
 

Date 18-Jan-11 5-Mar-11 26-Mar-11 25-Jun-11 17-Dec-11 

Organizers 
CORAL, SPTGA, 

Wahoo's Lounge, 
HCMR & ECOMAR 

SEA, PTGA, 
ECOMAR 

CORAL, SPTGA, 
Wahoo's Lounge, 

HCMR 

SEA, Placencia 
Tour Guide 

SPTGA, 
Wahoo's 
Lounge 

Location San Pedro Placencia San Pedro Placencia San Pedro 

Registration Fee $0 
 

$0 US $50 $0 

Sites Ambergris Caye 
Gladden Spit & 

Silk Cayes 
Marine Reserves 

Ambergris Caye 
GSSCMR, 

Pompion & 
Ranguana Caye 

Ambergris Caye 

Weigh Station Wahoo's Lounge   Wahoo's Lounge   
Wahoo's 
Lounge 

Total Fish 605 461 791 520    

Divers   36   24    

Teams 7 6   4    

Fishing Time (hrs)   6 9  8 max   

Prize Value (US$)     1855 ~1050 ~1300  

Most 1st 165 133 264  205 167 

Team Winner Ramon's Village Sea Horse Amigos del Mar  Avadon Island Divers 

Most 2nd 137 - 233  120 -  

Team Winner Amigo's del Mar - FOOLS  Hatchet Caye  - 

Most 3rd - - 153  100  - 

Team Winner - - Hol Chan  Placencia Hotel  - 

Most 1st - - 62    - 

Individual - - Gil Nunez    - 

Most 2nd - - 50    - 

Individual - - Island Divers    - 

Most 3rd - - 15    - 

Individual Winner - - Tino Campos    - 

Heaviest - 23.5 oz - 25.2 oz   - 

Team Winner - Paradise Resort -  Avadon  - 

Largest 1st 38 cm 39 cm 42 cm 36 cm 37 cm 

Team Winner Island Divers Sea Horse Amigos del Mar No prize White Sands 

Largest 2nd 35 cm - -  -  - 

Team Winner Amigo's del Mar - - -  - 

Smallest 1st 5.2 cm 8 cm 5 cm .13 oz  9 cm 

Team Winner Keon, Shamir & Juni Paradise Resort Tino Campos 
Ocean Pro 

Divers   
White Sands 

Smallest 2nd 5.6 cm - -    - 

Team Winner Martin John Leslie - -    - 
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4.5. Promote Capture and Consumption of Lionfish 

One of the most important messages the Belize Lionfish Project aimed to get across to the coastal 
communities is that the best way to manage lionfish is to catch and eat them.  Fishermen, marine 
guides, dive shops, resorts and restaurants were eager to get involved and protect their livelihood 
and the Belize Barrier Reef Reserve System World Heritage Site by removing all lionfish observed 
while earning their livelihood from the reef and cooking lionfish up as new delicacies.   

Fishermen in Belize have proven to be Belize’s “secret weapon” when it comes to managing lionfish 
since they literally cover all reef areas from northernmost Belize near the Mexican border at Bacalar 
Chico to Glover’s Reef in southern Belize.  While this has resulted in the reduction in size of many 
traditional fishery products, the united force of fishermen patrolling the patch reefs, barrier reef and 
reefs within the atolls, could manage lionfish populations, provided there is a demand for lionfish 
products.     

Marine dive guides throughout Belize have taken on the task of also becoming “lionfish hunters” by 
taking ownership of the reefs they frequent and keep their reefs clean of lionfish.  

An important part of engaging consumers to eat lionfish is to encourage restaurants to offer lionfish 
on the menu, thereby creating a market for the lionfish that would be captured by fishermen and 
marines guides. Creative chefs at local restaurants are eager to try out new dishes with the exotic 
lionfish. 

a. Capture 

Fishermen and marine dive guides eagerly joined forces to combat lionfish in Belize.  Fishermen 
utilized their professional tools, and divers adapted them for use while scuba diving and 
manufactured their own.  But when harvesting marine life everyone must abide by the Laws of 
Belize which are regulates by licenses, no take zones, and equipment restrictions. 

In order to be successful in culling lionfish, and to avoid getting stung, fishermen, divers, snorkelers 
and visitors must have the appropriate equipment when culling lionfish.  Key safety features include 
lionfish culling devices which does not allow the fish to slide down the spear where it may come in 
contact with the user and once lionfish are captured, a safe way to store them while underwater is 
also essential. 

i. Regulations & Licenses 

Fishing is regulated in Belize by several laws which are therefore applicable to the taking of lionfish 
(Table 4). Before commencing in any activity that involves removing lionfish, all persons must ensure 
that they have the appropriate license, are using appropriate equipment and must make sure they 
do not capture any lionfish from marine protected areas unless authorized to do so by the protected 
areas manager.  

In Belize there exists two types of fishing licenses, one for commercial fishermen (SI 2 of 1972) and 
one for sports fishermen (SI 114 of 2009).  Commercial fishermen make a living from harvesting and 
reselling fish, while sports fishermen capture fish for fun and do not resell captured fish.  
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Commercial fishermen must apply for an annual fishing license from the Belize Fisheries Department 
and carry their card with them while at sea fishing.  Sports fishermen must apply to the Coastal Zone 
Management Authority and Institute and likewise carry their card with them while fishing.    

Table 4.  Regulations that apply to culling lionfish in Belize. 
 
Type of Hunter SI 2 1972 

Commercial 
Fishing 

SI 17 1982 
Scuba Gear 

SI 114 2009 
Sport Fishing 

Special Permission 
Lionfish Hunter Card 

Commercial Fishermen Yes No No No 

Sports Fishermen No No Yes No 

Dive Guide No Yes Yes Yes 

Snorkeler Guide No No Yes No 

Visitor Scuba No Yes Yes Yes 

Visitor Snorkel No No Yes No 

 
Additional regulations are levied on scuba divers.  SI 17 (1982) prohibits the harvest of marine life 
while using scuba gear, unless permission is granted by the Fisheries Administrator.  The Fisheries 
Administrator has granted special permission to dive guides to assist with the management of 
lionfish by permitting scuba divers to kill lionfish while diving using approved equipment only.  There 
are restrictions to the type of equipment that can be used by dive guides which are outlined in a 
subsequent section.  Prior to culling lionfish on scuba gear, scuba divers must present the device 
they will use to cull lionfish to the Fisheries Administrator prior to receiving special permission.   
Generally, only Hawaiian type slings no longer than 26 inches (66 cm) which have 3 barbs are 
permitted.  Special exceptions to this rule are afforded to persons involved in managing marine 
protected areas.  In March 2012 Lionfish Hunter cards (Figure 23) were issued to dive guides on 
Ambergris Caye.  This card can be presented to Fisheries Officers should they be questioned about 
harvesting lionfish while scuba diving.  If the Fisheries Department receives reports that marine dive 
guides are killing fish other than lionfish, they will be fined and their tour guide license may be 
suspended.    

 
Figure 23.  Front (left) and back (right) of the Lionfish Hunter card issued by the Fisheries 
Administrator. 
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According to SI 114 of 2009 (the Sport Fishing license), all tour guides partaking in sport fishing (not 
for sale) will be required to have a sport fishing license in their possession, but it will be free of 
charge to them and can be obtained from the CZMAI's office in Belize City. Tour guides can also take 
their tour guide license to any of our agents in the different parts of the country and the agent will 
forward us a copy of the individual's license for the yearly license to be made. 

Visitors to Belize that would like to remove lionfish while scuba diving will need to apply to the 
Fisheries Administrator for special permission and be issued a Lionfish Hunter Card, and will need to 
apply to the Coastal Zone Management Authority for a Sports Fishing License.  Visitors who would 
like to remove lionfish while free diving will only need to apply for a Sport Fishing License. 

ii. Culling Equipment 

Persons interested in culling lionfish need appropriate capture and storage equipment.  Fishermen 
use spearguns, Hawaiian slings and hooksticks (Figure 24) to capture lionfish while freediving and 
store their capture in their dory and later in their main ice compartment.  Marine dive guides use a 
variety of equipment including those used by freediving fishermen, but also homemade culling 
devices and imported equipment manufactured specifically for the new lionfish hunting industry 
(Figure 25).  Scuba divers must also be prepared to store the lionfish during and after the dive. 

In order to comply with Fisheries Regulations all culling devices must be submitted to the Fisheries 
Department for approval.  Devices with a single large spear, capable of killing other desirable fish 
like grouper and snapper, are not permitted.  To prevent large fish from being harvested illegally, 
the Belize Fisheries Department initially approved only the “Ayuso Trident” which had three shorts 
spikes and was not capable of killing larger fish.  This device was successfully used in 2010, but as 
lionfish grew, the device became ineffective.  The spears were too light and while they penetrated 
large lionfish, they frequently would bounce off allowing the fish to escape capture, or the fish 
would swim off with the spear attached.  

The Fisheries Administrator has granted special permission to persons working within marine 
protected areas management to use the Safespear to harvest lionfish.  The Safespear is 5 ft long, is 
more powerful and safer than the shorter spears since it has a safety rod that can move in and out 
over the 3 prongs to remove the lionfish and protect anyone from accidently getting stabbed by the 
spears or spines.   

If dive guides will also be consuming their catch a safe method of keeping their fish secured while 
diving is necessary.  Two common methods for storing captured lionfish is the use of dry bags and 
spare spears.  The Safespear manufacturers have also made a bag that has an added safety feature 
at the opening of the bag to reduce the likelihood of getting stung.  Figure 26 presents the methods 
used to store lionfish safely underwater.  

When divers use a capture bag two persons are needed to harvest lionfish, one person to hold the 
bag open while the other carefully places the fish inside the bag.  If a spear is used to secure 
captured fish then one person can shoot lionfish and store them on a spear. 
 
At the end of the dive the bag or spear is carefully loaded onto the boat and placed in a secure 
container preferably with ice if the lionfish will be consumed.  
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Figure 24. Equipment APPROVED for use by freediving commercial fishermen –speargun (top) and 
hook stick (bottom).  
 
 
 
Table 5.  Specifications of lionfish culling devices. 
 

DEVICE Length Spike Length Spike Width Approved for 
SCUBA 

Homemade Spear 60 cm 60.0 cm 0.7 cm NO 
Ayuso Trident 45.7 cm 9.5 cm 3 @ 0.1 cm YES 
Lionfish Tamer 72.3 cm  72.3 cm 1 @ 0.4 cm NO 

Barbed Paralyzer Pole Spear 89 cm 9.0 cm 0.7 cm YES 
Barbed Paralyzer Point Pole 

Spear 
78.75 cm 26.8 cm 0.4 cm NO 

Tri-point Barbed Pole Spear 72.4 cm 4.5 cm 0.5 cm NO 
Safespear 152.0 cm 12 cm 0.5 cm NO* 

*Permits only issued to marine park managers. 
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Figure 25.  Culling devices used for the removal of lionfish. 



 

42 Belize Lionfish Management Plan 2009-2013 

 

 
Figure 26.  Culling and storage equipment used by scuba divers (top photos courtesy Polly Wood, 
REEF CI, other photos Linda Searle). 
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b. Consumption 

Our goal is to manage lionfish by overfishing them, and eating them, so an important part of the 
Belize Lionfish Project was to raise awareness to potential consumers that lionfish tastes as good as 
snapper or grouper. Once consumers learn the difference between venomous and poisonous and 
that lionfish can be safely eaten, it has become popular as the daily special at many restaurants in 
San Pedro, Sarteneja, Belize City, Placencia and many offshore resorts.  Divers and fishermen are 
catching lionfish to eat, to sell or to barter.  The meat is white and makes great ceviche, fried fish, 
fish balls, soup or tacos.  The demand for lionfish is increasing thanks to creative ways in which 
restaurants, resorts and dive shops are promoting this new delicacy (Figure 27).  Here is a list of the 
many ways tourism dependent organizations are helping manage lionfish populations in Belize: 

 Marine dive guides working at Ramon’s Village Resort on Ambergris Caye capture lionfish on 
dives and their restaurant chefs prepare it for the divers. 

 Wahoo Lounge on San Pedro has prepared a special lionfish cocktail and coordinates lionfish 
tournaments and cooks off. 

 Anna’s Lunchbox at the San Pedro Water Taxi terminal in Belize City offers to purchase 10 
pounds of lionfish daily and will pay US $5/pound for cleaned fillet. 

 Hatchet Caye in southern Belize named their restaurant “Lionfish Grill” and offer a cold beer for 
each pound of un-cleaned lionfish. 

 Avadon Divers in Placencia regularly culls lionfish and also cooked it up at the Placencia 
Lobsterfest in 2012 for everyone to taste. 

 Turneffe Flats dive guides harvest lionfish on dives and the kitchen prepares appetizers for their 
guests. 

 Sea Sports Belize harvest lionfish on the first dive of the day and prepares ceviche during the 
surface interval. 

 Belize Dive Connections regularly experiments with new recipes for cooking lionfish, but fritters 
are a firm favorite. 

 Fish tacos made from lionfish are promoted on Ambergris Caye.  

 Belize City’s newest waterside restaurant Hour Bar & Grill features “Save the Reef Ceviche.” 

 Restaurants in Sarteneja are paying US $6.50 per pound for lionfish fillet and use it to prepare 
daily specials. 

 Reef CI located in the Sapodilla Cayes regularly removes lionfish from the reefs and feature it on 
their menu for their volunteers.   

 

 
Figure 27. Tourism industry promotes lionfish consumption (photo Reef CI). 
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4.6. Scientific Surveys 

The impact lionfish are having on native fish species in the Belize Barrier Reef Reserve System World 
Heritage Site is not yet known.  Local and international researchers have been monitoring fish 
abundance for decades, but no studies have been published on whether or not lionfish are reducing 
native finfish or crustacean populations, or what other impacts they may be having on local marine 
life.  Table 6 presents a summary of the organizations/individuals known to be conducting research 
on lionfish in Belize and a brief description of the focus of their studies is listed.  It should be noted 
that prior to anyone conducting research in Belize that a research application must be submitted to 
the Belize Fisheries Department at least two weeks prior to arriving in country for vetting and 
approval.  The application fee is dependent on the areas where research will be conducted.   

Table 6.  Organizations that have conducted research on lionfish in Belize and a brief description 
of the research topic. 

Local Contact Research Topic 

Belize Fisheries Department James Azueta Baseline data 

Blue Ventures Jennifer Chapman Baseline data 

ECOMAR Linda Searle Baseline data 

Reef CI Polly Wood Baseline data 

SEA Annelise Hagan Baseline data 

TIDE James Foley Baseline data 

University of Belize Leandra Ricketts Baseline data 

Foreign Contact Research Topic 

Carnegie Institution of 
Washington and Smithsonian 
Institute 

David M. Baker and Chris 
Freeman 

Utilizing stable isotope analysis to 
quantify carbon and nitrogen isotope 
ratios in lionfish to identify diet, 
development and environment. 

McGill University Andrew Sellers Latitudinal gradients in lionfish 
parasitism 

NOVA Oceanographic Institute Kayelyn Simmons Parasite release potential of Atlantic 
and Caribbean Invasive Lionfish 

REEF Lad Adkins Abundance pre and post invasion 

Scripps Institution of 
Oceanography 

Lindsay Bonito Age of juvenile lionfish from Long Caye 

Texas A&M University Matthew McMahon Presence of an invasive predator 
called the red lionfish in the Port 
Honduras Marine Reserve 

U.S. Geological Survey Margaret E. Hunter Distribution, dispersal, and movement 
patterns of lionfish in the Caribbean 

University of North Carolina Andrea Anton Abundance pre and post invasion 
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The remainder of this section summarizes the data resulting from the analysis of the 8300+ lionfish 
that were brought into weigh stations during the monthly lionfish tournaments from May through 
November 2010.  The methodology was simple: measure fish and record data. The biggest 
constraint was the time required to measure and record data for fish submitted to weigh stations.  
Standardized data sheets (Appendix 3) were developed and distributed to weigh stations in the 
Lionfish Toolkits. Three forms evolved and were amended to suit the amount of time weigh station 
staff could dedicate to sampling lionfish: a simple data sheet for basic measurements that is quick to 
complete, a more detailed data collection sheet, and a thorough, but very time consuming data 
sheet.  Still, many times the weigh stations were overburdened with too many lionfish and 
insufficient personnel so it was not possible to measure all fish entered into the tournaments.   The 
following information is summarized: 

a. Level of participation by fishermen & marine guides 
b. Location of capture 
c. Size – standard and  total body length and weight 
d. Gut content – quantity, fish/crustacean 
e. Supraocular tentacles - absence/presence 
f. Color 
g. Mature female gonads - absence/presence 
h. Genetic analysis 

The data collected from lionfish entered in the monthly tournaments has recently been compiled 
and reports are being generated for publication.  Details on the Belize Lionfish Project have also 
been published in collaboration with Healthy Reefs Initiative in the 2010 Mesoamerican Reef Report 
Card (McField 2011).  Collaborators of the DNA study from the US have their report in press.  As a 
result of these publications, the goal of sharing data with stakeholders is being realized. 

a. Level of Participation by Fishermen & Marine Guides 

Lionfish removal by fishermen and marine guides played an important role in garnering the support 
of these two stakeholder groups early on in the history of lionfish in Belize.  Both fishermen and 
marine guides took on the challenge to protect “their” reef by removing lionfish.  In most months 
fishermen captured many more lionfish than marine guides, except for October 2010 when the 
marine guides took the lead (Figure 28).    

 

Figure 28. Number of lionfish submitted by fishermen and marine guides by month.  
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b. Location & Quantity of Capture 

The country of Belize is divided into six sections in order to assess which areas where targeted by 
fishermen and marines guides for the removal of lionfish.  The six zones include one for each atoll – 
Turneffe, Lighthouse and Glovers - and the Belize Barrier Reef was divided in the Northern, Central 
and Southern zones.  The Northern Barrier Reef extends from Bacalar Chico to North Gallow’s Point, 
the Central Barrier Reef from North Gallow’s Point to Tobacco Caye, and the Southern Barrier Reef 
extends from Tobacco Caye to Lime Caye.  

By recording the areas where most lionfish were removed we can identify which areas are more 
frequented and where there are gaps in lionfish removal.  The data shows that the majority of 
lionfish were captured from the Northern Barrier Reef and Turneffe Atoll (Figure 29).   This is not 
indicative of there being more lionfish in these areas, just that fishermen and marine guides are 
more active in managing lionfish in these areas.  The fact that there are more marine dive guides on 
San Pedro probably contributes to the greater number of lionfish captured in this region.  

 

Figure 29: Number of lionfish captured by location.  
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c. Size 

The largest lionfish entered into the monthly tournaments was captured in the Southern Barrier 
Reef and had a maximum length of 35.9 cm, followed by a specimen from the Northern Barrier Reef  
with a total length of 35.2 cm (Table 7). The smallest fish recorded was from the Central Barrier Reef 
with a measurement of 1.0 cm followed by Glover’s Atoll with a fish measuring 4.0 cm.  

Figure 30 presents a mean summary of fish weight by location.  The fish captured at Turneffe, 
Central Barrier Reef and Southern Barrier Reef were slighthly larger than other regions but all were 
between 50-100 grams.   

The mean standard and total fish length are presented in Figures 31 and 32.   The mean total fish 
length varies similarly to that of fish weight – i.e. larger at Turneffe, Central Barrier Reef and 
Southern Barrier Reef – and ranges between 15-20 cm.   

Table 7.  Mean size of lionfish captured by location, with standard deviation, and minimum and 
maximum size. 

Total fish size 
(cm) 

mean std dev min max 

Northern Reefs 16.3 5.0 4.0 35.2 

Turneffe 18.1 4.3 4.0 32.1 

Lighthouse Atoll 17.3 5.5 4.1 32.3 

Central Barrier Reef 18.2 4.7 1.0 32.1 

Glovers Atoll 16.3 4.2 4.0 32.0 

Southern Barrier Reef 17.2 4.8 5.5 35.9 
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Figure 30.  Mean fish weight (g) by location. 

 

 

Figure 31. Mean standard fish length (cm) by location.  

 

Figure 32.  Mean total fish length (cm) by location. 
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d. Gut Contents 

 
Prey items were identified as either ‘fish’ or ‘crustacean’ and if numerous or large prey were found 
inside the stomach then these were recorded and photographed.   Figure 33 indicates that lionfish 
consumed more fish than crustceans in most regions, except for Glover’s Reef Atoll where 
crustaceans made up a great percentage of the diet.  This is possibly due to the greater abudance of 
fish being available for consumption in most areas where lionfish reside.  Figure 34 illustrates some 
of the prey items found while fish were analyzed. 

 

Figure 33. Percent comparison of prey items – fish or crustacean - found in stomach contents.  

 

 

Figure 34.  Prey items found during sampling (Photos Linda Searle). 
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e. Supraocular Tentacles 

The presence or absence of supraocular tentacles is correlated to fish size.   Figure 35 indicates the 
frequency of occurrence for lionfish “with supraocular tentacles” peaks at 10 cm and at 20 cm 
approaches zero.   The frequency of occurrence for “lionfish without supraocular tentacles” peaks at 
18 cm.  In comparing the data from Figure 35 to the plot of presence/absence of supraocular 
tentacles by location (Figure 36) the population of lionfish in the northern portion of Belize was 
larger and older than those captured from the southern portion.  This correlates to the early 
distribution of lionfish in Belize where lionfish were distributed throughout the atolls and the 
northern reefs first. 

  

Figure 35. Frequency of occurrence of lionfish with and without supraocular tentacles by standard 
fish size. 

 

Figure 36.  Percent of lionfish with and without supraocular tentacles by location. 
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f. Color 

Lionfish are known to exhibit different color variations including red, orange and brown/black in the 
Caribbean.  Color was compared by location (Figure 37) and by size (Figure 38).  Red is the most 
abundant color recorded for all regions except the Central Barrier Reef where brown dominated.  
Orange was the least abundant color variant at all sites.  If fish 10cm in size are more likely to be 
brown then Figure 40 suggests that fish this size were possibly captured from the Central Barrier 
Reef. 

 

Figure 37.  Frequency of occurrence of brown, orange and red coloration by standard fish size. 

 

Figure 38. Percent of lionfish with brown, orange or red coloration by location.  
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g. Reproductive Status 

 
A total of 18 fish were found with roe, and the smallest fish with roe was 15.1 cm.  Figure 39 
summarizes the percentage of fish by size with roe.  This data reports that 78% of the lionfish are 
mature at 20.1 cm and indicates that females are maturing later in Belize.  In 2010 60% of the 
lionfish population was greater than 15 cm (Belize Lionfish Project 2010) and was therefor 
potentially capable of reproducing, thereby increasing the risk to native fish.   
 
 

 

Figure 39. Percent of fish by size range with roe. 

 

a. Genetic Analysis of Lionfish Tissue Samples 

In 2009 ECOMAR and the Belize Fisheries Department partnered with the United States Geological 
Survey in Gainesville, Florida and provided them with tissue samples from lionfish collected in Belize 
for analysis.  This is a lengthy and expensive procedure and the results are unavailable at this time.  
However, Dr. Margaret Hunter, has provided us with a summary of the study they have completed 
and when the results are finalized these can be share in future reports.   

“Lionfish in the Caribbean and Florida are being genetically analyzed to better understand their 
distribution, dispersal, and movement patterns.  Samples collected in the Western Caribbean are 
being compared to those collected in the Eastern Caribbean and Florida to identify potential sources 
of origin, such as larval dispersal, currents, or ship ballast water, and the route the fish take as they 
migrate through the Caribbean.  Within Belize, a total of 65 invasive red lionfish (Pterois volitans) 
have been genetically analyzed by the U.S. Geological Survey, Southeast Science Center in 
Gainesville, FL.  The control region displacement loop was genetically sequenced for a total of 684 
base pairs  To determine the connectivity and dispersal patterns throughout the Caribbean, further 
work is being conducted to compare the haplotype and nucleotide diversity to other lionfish 
populations.  The Belize data is integral to understanding if a genetic connectivity break occurs 
between the Northwestern and Central Caribbean regions.”  

Dr. Margaret Hunter, United States Geological Survey, 2011 

13% 

78% 

9% 

15.1 - 20.0 cm     6.0 - 7.9 in 

20.1 - 25.0 cm     8.0 - 9.8 in 

25.1 - 30.0 cm     9.9 -11.8 in 
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4.7. Prepare a Management Plan 

 

This document spans the period from 2008, when a lionfish was first reported by dive professionals 
at Turneffe Atoll, though 2012 when management activities were well underway.   The production 
of a Lionfish Management Plan was considered necessary in order to provide a reference for the 
introduction of lionfish in Belize and to include: 

 background on the lionfish invasion 

 information on lionfish 

 early management efforts 

 review of applicable regulations that govern equipment use 

 recommendations to guide future efforts  

It is hoped that through the production of this Lionfish Management Plan, NGOs and government 
departments will be able to use this manual as a reference and continue to promote lionfish culling 
and consumption as well as increase public awareness of lionfish management activities throughout 
Belize. 
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SECTION V. CONCLUSIONS & RECOMMENDATIONS 

Lionfish are now entrenched in all niches within the Belize Barrier Reef Reserve System World 
Heritage Site.  It is accepted that lionfish cannot be eradicated from our waters but with proper 
awareness and management, it is hoped that the number of lionfish can be controlled, and any 
negative impacts to native marine life mitigated.  

It is also possible that lionfish can become an important commercial fish available to fishermen 
when other traditional species are exhibiting signs of overfishing.  No size limit or closed season 
exists for lionfish.  If there was a market for lionfish, fishermen would seek them out on the reefs, in 
the mangroves and sea grass beds, and around man-made structures.  If the demand is created the 
battle against the invasive lionfish would likely be over very quickly, and their numbers would 
become greatly reduced. 

Partners in the management of lionfish in Belize have done an excellent job in raising awareness, 
promoting management, and making great strides in adapting to lionfish.  However, as we reflect on 
project achievements, there are many other activities which can be undertaken to increase 
awareness, to manage lionfish, and to study the impact lionfish will have on native fish stocks. 
Studying the impact on native fish stocks, and impact on fishermen livelihoods should be highlighted 
as a priority in any future studies.  Table 8 provides a summary of the recommendations that can be 
used as a guideline in planning future programs aimed at lionfish management. 

Of course there are likely other activities that may be identified and therefor it is recommended that 
this plan be updated regularly to show progress, review new activities undertaken and to update 
recommendations based on the current need.  
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Table 8.  Recommendations outlined by target areas, focal points and activities for future lionfish 
management activities in Belize. 

1. Review Fisheries Regulations 

Amend legislation to 
encourage lionfish 
removal 

Fisheries Department authorities 
consider amending existing Fisheries 
Regulations 

Trained stakeholders can use specialized lionfish culling equipment while 
scuba diving. 

Trained stakeholders can cull lionfish in no take zones. 

2. Develop A Commercial Market for Lionfish 

In order for fishermen to 
have an incentive to 
remove lionfish there 
must be a guaranteed 
market for the meat.  

Changing people’s perception about 
eating lionfish 

Continue with educational campaign that lionfish meat is white and tasty 
like snapper and grouper, is safe to consume and easy to prepare once 
spines are removed.  

Restaurants request lionfish from 
their seafood vendor 

People request lionfish at restaurants 

Fishing cooperatives purchase lionfish 
from members and resell 

Establish markets with local restaurants 

Establish export market to USA 

Fishermen target lionfish during 
closed lobster season and slow conch 
season. 

Hands on lionfish capture and cleaning workshops are held for fishermen at 
cooperative AGMs. 

3. Culling of Lionfish 

Increase lionfish 
removal from 
BBRRSWHS 

Extraction and mitigation activities in 
marine protected areas 

MPA manager prepares a list of approved lionfish hunters from within the 
MPA stakeholder communities.  

All participants must have attended "MPA volunteer ranger" training. 

Culling activities take place at least once a month  

Special tournaments for no-take zones organized to remove fish and 
provide restaurants with lionfish 

Extraction and mitigation activities 
outside marine protected areas  

A market needs to be developed for lionfish as an incentive for fishermen to 
harvest lionfish. 

Tournaments are held in conjunction with other outreach events 

Tour operators, divers and fishermen "Adopt A Reef" 

Mitigation Activities in Rarely Visited 
Areas i.e. mangroves, patch reefs 

Promote the ‘Adopt a Reef Program’ whereby divers, snorkelers or 
fishermen would "Adopt A Reef" or "Adopt A Mangrove" and keep it clean 
from lionfish. 

Encourage regular visits to site to remove lionfish. 

4. Outreach & Awareness 

Increase awareness that 
lionfish need to be 
managed in order to 
protect Belize's natural 
heritage. 

Produce additional printed materials 
for distribution 

Poster illustrating approved and not approved lionfish culling equipment 
that can be used while scuba diving 

Map of protected areas highlighting areas in which NO culling of lionfish can 
be undertaken without prior approval by Fisheries Department and/or co-
managers 

Calendar for marine guides and dive centers to record the number of 
lionfish removed daily from each site 

Additional outreach countrywide to 
increase awareness must be a priority 

Public service announcements on safe capture, handling, cleaning and 
cooking of lionfish 

Appearance and on talks shows displaying cooking techniques 

Air radio and media announcements regularly 

Lionfish Booth set up at other 
outreach events annually 

Hol Chan Reef Fest 

Caye Caulker Lobsterfest 

Placencia Lobsterfest 

University of Belize Earth Day 

Food and Agriculture Organization World Food Day 
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Agriculture Show 

TIDE Fish Fest 

Taste of Belize 

Lionfish Culling Tournaments  
Tournaments organized by tour guide associations, NGOs and businesses as 
often as possible and in association with annual festivals in different areas 
throughout Belize. 

5. Training Programs 

Training programs that 
target fishermen, marine 
guides, marine 
protected areas staff, 
artisans and visitors are 
very important for the 
continuity of lionfish 
management.  

Fishermen 

Conduct safe handling and cleaning and preparation of lionfish so that 
fishermen are motivated to capture lionfish, consume it on fishing trips, and 
to sell. 

Educate on the adverse effects the invasive lionfish has had on native fish 
stocks.  Incorporate fishermen's observations in workshops and outreach 
material. 

Marine guides 

An exchange program for marine guides from other parts of Belize to San 
Pedro would be beneficial so the guides can see how removing lionfish has 
been successful here, and can return to their communities and cull lionfish.   

Specialty training workshop for professional marine dive guides in key 
tourism destinations throughout Belize; upon completion the Fisheries 
Department issues participants their Lionfish Hunter ID card. 

Belize Fisheries Department and the Belize Tourism Board should make it 
clear that if any marine guides are confirmed to be harvesting fish other 
than lionfish, that their tour guide license be suspended for a specified 
period of time.  If the tour guide repeats the offence the punishment should 
be more severe. 

Tour Operators 

Workshops for persons involved in management of tour operations to 
educate on importance of managing lionfish.  Can promote Adopt a Reef, 
Lionfish Specialty Course, and importance if including information on 
lionfish culling in the dive/snorkel briefing. 

Marine protected area staff 

New employees should be given an introduction to the lionfish issue to they 
can appropriately reprimand any marine guides or fishermen not abiding by 
the Laws of Belize. 

If time permits marine reserve staff could also be trained to cull lionfish in 
their no take zone while on patrol. 

Artisans 
Workshops organized for artists to encourage production of items made 
from lionfish and to incorporate lionfish souvenirs made from materials 
they already use. 

Visitors 

Dive centers can offer PADI Lionfish Hunter Specialty course to divers 
thereby potentially increasing their income. 

Printed materials should be available at all dive centers, hotels, and NGO, 
fisheries and tourism board offices. 

6. Scientific Studies 

More in-depth scientific 
studies are needed so 
we can determine the 
extent to which lionfish 
are impacting the 
BBRSWHS and 
associated ecosystems.  

Identify priorty areas and partners in 
research 

 The Belize National Coral Reef Monitoring Network collaborates with Belize 
Fisheries Department to identify research priorities and partners.  

Closer collaboration between international researchers and local entities 
needs to be established so that local management goals can be achieved 
more quickly. 

List of researchers permitted by the Fisheries Department should be shared 
with Coral Network members. 

Ciguatera Fish Poisoning 
Testing lionfish and other reef fish including snapper, grouper and 
barracuda, for bioactivity and compare levels to fish tested in other 
Caribbean countries. 
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Harmful Algal Blooms 

Water quality monitoring data is monitored for any possible impacts of 
harmful algal blooms and ciguatera.  If HABs are forecast then the public 
should be made aware so as to avoid illness from consuming affected 
seafood. 

Reef Fish Abundance Surveys by 
Biologists 

Continue monitoring of fish abundance surveys using the MBRS 
(Mesoamerican Barrier Reef System) methodology and quarterly 
‘commercial species monitoring’ inside and outside MPAs, so that they can 
recognize when the number of juvenile native fish are declining. 

Data from fish diversity studies conducted before 2008 and after 2009 
should be compared. 

Reef Fish Abundance Surveys by 
Volunteers 

Encourage visitors and marine guides to participate in the REEF Fish survey.  
Data can be submitted on line and change in abundance monitored over 
time. 

Use Reef database to compare areas managed for lionfish, i.e. Adopted 
Reefs, vs. those areas where they are not removed regularly. 

Quantify the numbers of lionfish marine guides cull and leave at the reef to 
be consumed by predators. 

Stomach Content Analysis 

Studies should be conducted on lionfish captured in sea grass beds and 
mangroves and from around man-made structures as well as from coral 
reefs in order to gain a better understanding of the magnitude of the 
impact lionfish are having on native marine life. 

Researchers could conduct studies at local fish markets to inspect the 
stomach contents of potential predators (large groupers and snappers) to 
confirm if any remnants of lionfish spines exist.  If any fish are found 
stranded then they should be dissected to confirm any deaths from 
ingestion of lionfish.   

Species Spines should be counted to determine frequency of red lionfish. 

Sexual Maturity  
Presence or absence of egg sacs to monitor size at sexual maturity and 
composition of number of males vs. females in population. 

Supraocular Tentacles Record presence/absence and type (peacock or straight). 

Age   
Extraction and analysis of otoliths needs to be conducted in order to 
determine age of the lionfish population.  Training in otolith removal and 
aging can be provided to MPA staff and others interested in this process.   

7. International Management Collaboration 

Liaise with partners in 
the Wider Caribbean to 
ensure long-term 
management efforts   

Other organizations dedicated to 
lionfish management throughout the 
Caribbean have prepared 
management plans, organized 
tournaments, and regularly promote 
catching and eating lionfish as the 
best method to manage lionfish.   

Networking with others involved in managing lionfish can lead to new 
techniques in raising awareness and having farther reaching impact on 
lionfish populations.  

A recent publication by Morris (2012) titled “Invasive Lionfish: A Guide to 
Control and Management” offers a template on which future management 
activities throughout the Atlantic can be guided. 

8. Fundraising 

Raising funds for project 
activities can 
supplement funds raised 

T-shirts & Caps  

T-shirts, caps, bags, stickers and patches can be designed and sold on the 
internet, at dive shops, local outreach events, particularly during lionfish 
tournaments.  The funds raised from these sales could be put towards 
management activities. 

Handicrafts 
The production of locally made handicrafts made from lionfish or that 
depict lionfish could be an additional area for increased revenue for artisans 
and the Lionfish Project as they purchase and resell these items.   

Lionfish Cookbook & Calendar 
Belize Lionfish Cookbook and Calendar can use recipes contributed by local 
restaurants and chefs, and photographs selected from a lionfish photo 
contest.  

Lionfish Hunter Specialty Certification 

Promote PADI ‘Lionfish Hunter Specialty’ course in conjunction with 
government approved "Lionfish Hunter" program. This can be achieved by 
working with dive centers and encouraging them to advertise the program 
to their customers.  For each program sold the company can donate a 
percentage of the proceeds to management activities. 
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Appendix 1. Lionfish Radio Announcements  

Encourage Consumption of Lionfish & Educate about Poisonous vs. Venomous 
Restaurant setting: music, people chatting, dishes clanging 
 
Waitress:  Good day sir, what can I get you for lunch today? 
Customer: Good day Miss, What’s your special for today? 
Waitress:  Today our specials feature lionfish; we have lionfish ceviche, lionfish with fries and 
creamy coconut lionfish fillet 
Customer: Lionfish? Isn’t that fish poisonous? 
Waitress:  No sir, it does have venomous spines that can be very painful if not handled properly but 
once they are removed, the meat is safe to eat.  You should try it! The meat is white and flaky, and it 
looks and tastes just like grouper or hogfish. It is the newest delicacy on the menu and by eating 
lionfish you are actually contributing to the protection of our Barrier Reef! 
Customer: Okay I will try the lionfish and fries 
A While later... 
Waitress: Sir, how was the lionfish with fries? 
Customer: It was fabulous.  I had no idea lionfish taste so nice.  Mm, it is so good, I’ll make sure I try 
another one of your lionfish specials next time. 
Help protect the Belize Barrier Reef Reserve System World Heritage Site and ask for lionfish at your 
favourite restaurant!   
This message was brought to you by the Belize Lionfish Project, ECOMAR, the Belize Fisheries 
Department and COMPACT. 
 
Encourage the harvest of lionfish by Fishermen 
Waves splashing, seagulls chirping…  
 
Fishermen 1:  Buay now that di lobsta season done close, ah have to try mek some money pan 
conch and snappa! 
Fishermen 2: Well you no have to worry  too much bout that cause you can even catch lionfish too 
cause ah di hear that restaurants  di ask fi lionfish and  you kaan bring them fillet or whole. 
Fishermen 1:  What! that good fi hear, because ah notice that everyway ah go i see loan blackness, 
latta lionfish pan di rock. Dat good that dem di buy it so we can mek an extra dalla and no have to di 
pressure other fish. 
Fishermen 2: Yes mon, and beside making money we di help bring down the numba of lionfish cause 
u mi know that they only like feed pan fi we lee fish. 
Fishermen 1:  Fi true! 
Fishermen 2: Yes mon, but  memba fa be careful and not touch dem spines pan de lionfish, because 
dey got venom and if you get stung ih very painful. Be sure to put your hand in water as hot as you 
can stand for about an hour.  
Fishermen 1:  Ok mi bredda, tanks for the tips!  See you pan de reef. 
Do you part and protect the Belize Barrier Reef Reserve System World Heritage Site, Catch and Eat 
Lionfish! 
This message brought to you by the Belize Lionfish Project, ECOMAR, the Belize Fisheries 
Department and COMPACT! 
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Appendix 2.  Placencia Lionfish Tournament Official Rules 

 
June 25, 2011 
 
Goal of this tournament is to catch as much lionfish as possible. Also to bring awareness of these 
lionfish as an edible fish and once clean and handle properly it can be eaten.  Tournament will be 
restricted exclusively to Gladden Spit and Silk Cayes Marine Reserve. 

 Registration of boat with a max of six (6) guides or fishermen includes a captain. Cost of 
registration is $100.00 Bze.  Participants either need to register as guides/divers or 
fishermen/snorkelers and not both in the same vessel. 

 All divers using tanks must have a basic open water certification and must present card at 
registration time. 

 All guides must have a valid tour guide license and must be able to present this upon spots 
checks.   

 All fishermen participating must have a valid fishing license and can only go to the areas that 
are not in the national parks. 

 Tournament will be open to foreign visitors who wish to participate but must be 
accompanied by a license tour guide or diver during any dive. [Visitors must have at least an 
Advance Open Water Certification to participate in the tournament] but no special 
requirement if participating with fishermen/snorkelers. 

 Only lionfish are to be catch at anytime during the one day of tournament. 

 Deadline for submission will be Friday June 10th. 2011 and late submission will be 
considered for Friday June 17, 2011, depending on how many boats have signed up already.  

 Scuba divers must use culling devices approved and registered by the Fisheries Department. 
3-prong Tridents are the only devices accepted for the tournament and must be submitted 
to SEA before, in order to get approval.  Tridents can be obtained from Mr. Dale Godfrey at 
a cost of $25.00.  Free Diving - Snorkelers/fishermen can use any spearing method. 

 Lionfish must be fresh catch and landed whole. Submission station opens at 3pm for 
inspection by tournament officials in front of Lobsterfest tents.   

 Participants must select their largest and smallest lionfish to submit for those prize 
categories.  

 All fish must be counted and weighed for those prizes categories. 

 All fish caught must be handed over to the officials for data collection and then to be uses 
for the Cook Off the following day.  

 Failure to comply with the rules of the tournament will result in disqualification from the 
tournament.  

 All participants must sign a waiver release form before tournament. 

 Each boat must have on board a First Aid Kit and ensure that “Vinegar and Hot Water” is 
included. 

 Prizes for tournament will be decided by Lobster Fest Officials: 

 Most lionfish in numbers for divers 

 Most lionfish in numbers for fishermen 

 Largest lionfish caught by diver –( weight) 

 Smallest lionfish caught by diver – (weight) 

 Largest lionfish caught by fishermen – (weight) 

 Smallest lionfish caught by fishermen – (weight) 
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Appendix 3.  Standardized Data Sheets 

 

 
Basic Data Sheet – Size Only – Quickest Method 

Date   Samples Y N 
If yes, 
where? 

Weigh 
Station 

  

Date 
Captured 

  
Receipt 
Number 

  
Total 
Fish 

  

Recorder     Angler   

Measurer     Boat   

Number 
Std Length 
(cm) 

Total 
Length 
(cm) 

Weight        
(g) 

  

Number 
Std 
Length 
(cm) 

Total 
Length 
(cm) 

Weight        
(g) 

                

                

 

Lionfish Data Sheet - Size & Prey Only – Medium Time Consuming 
 

Date 
Captured 

  Date Sampled   
 

Angler   Recorder   
 

Boat   Measurer   
 

Receipt #   Total Fish   
Location of 

Samples 
  

 

Sample 
Number 

Std Length 
(cm) 

Total Length 
(cm) 

Weight        
(g) 

# Prey # Prey 
Sample 
Number 

Std Length 
(cm) 

Total 
Length 

(cm) 

Weight        
(g)  

                    
                     
 

 

Lionfish Data Sheet – Detailed – Most Time Consuming 

Angler             Recorder             

Date Captured             Date             

Sample 
Number 

Standard 
Length* 

Total 
Length* 

Color Eye Stalks 

Sample ID** 

Samples*** Location of Samples  

cm or in cm or in Red Black Orange Yes No Prey Gonad Filet Tail 
Weigh 
Station 

ECOMAR 

                              

                              

* cm is preferable, but if inches are used please indicate 

** use weigh station abbreviation, first name initial, last name initial, date - sample number i.e. seajj01072010-1 

*** number of sample stored 
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Instructions for Lionfish Data Sheets 

MEASURING FISH - Please indicate unit of measurement by circling cm or in (centimeters or inches). 

STANDARD LENGTH (SL) - refers to the length of a fish measured from the tip of the snout to the posterior end of the last 
vertebra or to the posterior end of the midlateral portion of the hypural plate. This measurement excludes the length of 
the caudal fin. 

TOTAL LENGTH (TL) - refers to the length from the tip of the snout to the tip of the longer lobe of the caudal fin, usually 
measured with the lobes compressed along the midline. It is a straight-line measure, not measured over the curve of the 
body 

COLOR - Lionfish exhibit a range of colors and can appear red, black/brown and orange.  If noticeable please record color. 

SUPRAOCULAR TENTACLES – Some lionfish do not have supraocular tentacles above their eyes.  Please note if these are 
absent or present. 

STORING SAMPLES - All samples should be stored in separates bags and properly labeled with the appropriate code for 

future reference.  Sample tissue taken from fish should be 2 x 2 inches, or if angler would like to keep fish, tail should be 

stored.  When gut contents are stored each piece must be stored and properly labeled in a separate bag.  ID numbers 

should include angler first name initial, angler last name initial, date (dd/mm/yy) and sample number.  Distinguish 

between tissue and gut samples by placing a T for tissue or G for gut after ID number. 

LOCATION OF SAMPLES - In order to keep track of the entries in the tournament we need to know their location so they 

can be retrieved when necessary. 
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Appendix 4. Partners 

 

GOVERNMENT DEPARTMENTS   

James Azueta 
Ecosystems Management Unit 
Belize Fisheries Department 

Princess Margaret Drive 
Belize City 
 

TEL: (501) 224-4552 
jamesazueta_bz@yahoo.com 
 

Inez Garcia 
Fisheries Assistant 
Belize Fisheries Department 

Princess Margaret Drive 
Belize City, Belize 
 

TEL: (501) 224-4552 
inz_cardenas@yahoo.com 
 

Collin Gillett 
Director 
Coastal Zone Management 
Authority and Institute 

Princess Margaret Dr 
Belize City 
 

Tel: (501) 223-0719 
 directorczmai@gmail.com 
 

Margaret E. Hunter, PhD 
Research Geneticist 
U.S. Geological Survey 
SESC, Sirenia Project 

7920 NW 71st Street 
Gainesville, FL32653 

Tel: (352) 264-3484 
Cel: (303) 817-5792 
mhunter@usgs.gov 
http://profile.usgs.gov/mhunter 

Isaias Majil 
Protected Areas Manager 
Belize Fisheries Department 

Princess Margaret Drive 
Belize City, Belize 
 

TEL: (501) 224-4552 
isaiasmajil@yahoo.com 

Beverly Wade 
Fisheries Administrator 
Belize Fisheries Department 

Princess Margaret Drive 
Belize City, Belize 
 

Tel: (501)224-4552 
species@btl.net 

NGO COMMUNITY   

Lucito Ayuso 
Community Liaison Officer 
Belize Audubon Society 

North Park Street 
Belize City 
 

Tel: (501) 223-5004 
outreach@belizeaudubon.org 
 

Lis Bach, PhD 
Volunteer 
ECOMAR 

17 Princess Margaret Drive 
PO Box 1234 
Belize City 

Tel: (501) 223-3022 
liso@ruc.dk 

Nidia Chacon 
Outreach Coordinator 
ECOMAR 

17 Princess Margaret Drive 
PO Box 1234 
Belize City 

Tel: (501) 223-3022 
Cel: (501) 604-8800 
nidia@ecomarbelize.org 

Eliceo Cobb 
Biologist 
Belize Audubon Society 

North Park Street 
Belize City 
 

Tel: (501) 223-5004 
eliceo_cobb@yahoo.com 
 

Marcelo Cruz 
Ranger 
Sarteneja Association for 
Conservation Development 

Sarteneja Village 
 

sacdsarteneja@gmail.com 
 

James Foley, MSc. 
Science Director 
Toledo Institute for 
Development & Environment 

Hopeville Area, Punta Gorda 
Town 
 

Tel: (501)722-2274 
jfoley@tidebelize.org 
 

Cristina Garcia 
Education and Outreach 
Program Director 
Southern Environmental 
Association 

General Delivery 
Placencia 
 

Tel: (501)523-3377 
cgarcia@SEABelize.org 
 

Annelise Hagan, PhD General Delivery Tel: (501) 523-3377 

mailto:jamesazueta_bz@yahoo.com
mailto:inz_cardenas@yahoo.com
mailto:directorczmai@gmail.com
mailto:directorczmai@gmail.com
mailto:mhunter@usgs.gov
mailto:isaiasmajil@yahoo.com
mailto:species@btl.net
mailto:outreach@belizeaudubon.org
mailto:liso@ruc.dk
mailto:nidia@ecomarbelize.org
mailto:eliceo_cobb@yahoo.com
http://mrd.mail.yahoo.com/compose?To=sacdsarteneja%40gmail.com
mailto:jfoley@tidebelize.org
mailto:cgarcia@SEABelize.org
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Science Program Director 
Southern Environmental 
Association 

Placencia 
 

A.B.Hagan@SEABelize.org 
 

Gillian Kirkwood 
Volunteer 
ECOMAR 

17 Princess Margaret Drive 
PO Box 1234 
Belize City 

Tel: (501) 223-3022 
Cel: (501) 630-6738 
gilliankirkwood@yahoo.com 

Losita Lee 
Volunteer 
ECOMAR 

17 Princess Margaret Drive 
PO Box 1234 
Belize City 

Tel: (501) 223-3022 
Cel: (501) 634-0160 
lositalee@yahoo.com 

Ninon Martinez 
Volunteer 
ECOMAR 

17 Princess Margaret Drive 
PO Box 1234 
Belize City 

Tel: (501) 223-3022 
ninon_martinez21@yahoo.com 
 

Justino Mendez 
Education and Outreach 
Officer Southern 
Environmental Association 

General Delivery 
Placencia 
 

Tel: (501) 523-3377 
 justino_men36@yahoo.com 
 

Virginia Burns Perez 
Technical Coordinator 
Wildlife Conservation Society  
Global Conservation 
Programme 

1755 Coney Drive, 2nd Floor 
P O Box 768 
Belize City 

Tel: (501) 223-3271 
vburns@wcs.org  
 

Valentine Rosado 
Coral Reef Alliance 

San Pedro Town 
Ambergris Caye 

Tel: (501) 602-2100 
gvrosado@yahoo.com 

Linda Searle 
Director  
ECOMAR 

17 Princess Margaret Drive 
PO Box 1234 
Belize City  

Tel: (501) 223-3022 
Cel: (501) 671-3483 
linda@ecomarbelize.org 

Joel Verde 
Director 
Sarteneja Association for 
Conservation Development 

General Delivery 
Sarteneja Village 
 

Tel: (501) 666-5991 
sacdsarteneja@gmail.com 
 

Marlon Williams 
Junior Biologist 
Toledo Institute Development 
Environment 

Hopeville Area 
Punta Gorda Town 
 

Tel: (501)722-2274 
mwilliams@tidebelize.org 
 

FISHING COOPERATIVES   

Ovel Leonardo 
Chairman 
Northern Fishermen 
Cooperative  

49 North Front Street 
Belize City 

Tel: (501) 224-4488 
norficoop@btl.net 

Rene Tun 
Managing Committee Member 
Northern Fishermen 
Cooperative 

49 North Front St 
Belize City 

Tel: (501) 224-4488 
Cel: (501) 635-0428 
norficoop@btl.net 

Evaristo Tun 
Managing Committee Member 
Northern Fishermen 
Cooperative 

49 North Front St, 
Belize City 

 

Tel: (501) 224-4488 
Cel: (501) 665-3141 
norficoop@btl.net 

TOURISM INDUSTRY   

Everette Anderson 
Treasurer 
San Pedro Tour Guide 
Association 

San Pedro Town 
Ambergris Caye 

Tel: (501) 600-4856 
contact@belizedivingadventures.net 

http://mrd.mail.yahoo.com/compose?To=A.B.Hagan%40SEABelize.org
mailto:gilliankirkwood@yahoo.com
mailto:lositalee@yahoo.com
mailto:ninon_martinez21@yahoo.com
mailto:
mailto:
http://us.mc1622.mail.yahoo.com/mc/compose?to=vburns@wcs.org
mailto:gvrosado@yahoo.com
mailto:linda@ecomarbelize.org
http://mrd.mail.yahoo.com/compose?To=sacdsarteneja%40gmail.com
http://mrd.mail.yahoo.com/compose?To=mwilliams%40tidebelize.org
Tel:(501)
mailto:nellieverde@yahoo.com
Tel:(501)
Tel:(501)
mailto:nellieverde@yahoo.com
Tel:(501)
Tel:(501)
mailto:nellieverde@yahoo.com
mailto:contact@belizedivingadventures.net
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Roberto Gonzalez 
Director 
San Pedro Tour Guide 
Association 

San Pedro Town 
Ambergris Caye 
 

Tel: (501) 610-4424 
robbie@ambergriscayediving.com 
 

Billy Leslie 
President 
San Pedro Tour Guide 
Association 

San Pedro Town 
Ambergris Caye 

Cel: (501) 631-0474 
tuffenuff@btl.net 

John Searle 
Sea Sports Belize 

83 North Front Street 
Belize City 

Tel: (501) 223-5505 
johnwattsearle@yahoo.com 

DONORS   

Philip Balderamos 
National Coordinator 
SGP Belize 
 

UNDP Belize, 3rd Floor 
Lawrence Nicholas Building 
Complex 
P.O. Box 53, South Ring Road, 
Belmopan 

Tel: (501) 822-2462       
philip.balderamos@undp.org 
 

Nayari Diaz 
Senior Grants Officer 
Protected Areas Conservation 
Trust (PACT) 

3 Mango Street 
Belmopan 
 

Phone: +501-822-3637 
Fax: +501-822-3759 
nayari@pactbelize.org 
www.pactbelize.org 

Leonel Requena 
Local Coordinator 
COMPACT Programme 

UNDP Belize, 3rd Floor 
Lawrence Nicholas Building 
Complex 
P.O. Box 53, South Ring Road, 
Belmopan 

Tel: (501) 822-2462       
 leonel.requena@undp.org 
 

Alejandro Acosta PhD 
Gulf & Caribbean Fisheries 
Institute 
Florida Fish and Wildlife 
Conservation Commission  
Fish Wildlife Research Institute 
S. FL. Regional Lab.  

2796 Overseas Hwy., Suite 
119.  
Marathon, FL 33050  
 

Ph. 305-289-2330 ext 121 
Fax 305-289-2334 
Alejandro.acosta@myfwc.com 
http://research.myfwc.com/ 

UNIVERSITY   

Victor Alamina, Volunteer 
Environmental Research 
Institute 
University of Belize 

Central Campus 
Hummingbird Avenue 
P.O Box 340, Belmopan 

Tel: (501) 822-2701 
Cel: (501) 623-5956 
vj_alamina501@hotmail.com 

Celso Cawich 
Marine Biologist 
Environmental Research 
Institute 
University of Belize 

Central Campus, Hummingbird 
Avenue 
P.O Box 340, Belmopan 

Tel: (501) 822-2701 
Cel: (501) 601-6334 
ccawich@ub.edu.bz 
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MAP OF BELIZE SHOWING ZONES 


