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Abstract Although Belize has developed an internation-
al reputation as being a leader in environmental conser-
vation given that approximately 26% of its terrestrial and
marine territories are designated as protected areas, there
remains persistent threats to the country’s bonefish
(Albula vulpes), tarpon (Megalops atlanticus), permit
(Trachinotus falcatus), and associated habitats. While
some of these threats resemble those found in other
regions and countries such as pollution or overfishing,
Belize’s fisheries also face unique threats because of its
proximity to Guatemala and the rapid pace of develop-
ment along the Belize coast. However, fishing guides and
lodge owners have been instrumental in pursuing policies
that protect and sustainably manage bonefish, tarpon, and
permit stocks. This paper provides a nationwide assess-
ment of some of the major threats facing bonefish, tar-
pon, permit and associated habitat in Belize, as well as
some of the responses to counter these threats.

Keywords Gill nets . Coastal development . Marine
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Introduction

With more than 26 % of its territory found in protected
areas, Belize has become an international leader in

environmental conservation, especially within the de-
veloping world (Meerman 2005). These protected areas
consist of both terrestrial and marine parks, including
the world’s first jaguar preserve and extensive marine
reserves focused on its barrier reef and offshore atolls
(Porter-Bolland et al. 2012; Primack et al. 2013;
Villamizar et al. 2014). Support for protected areas is
partly driven by Belize’s increasing reliance on interna-
tional tourism, especially the rapidly expanding nature
tourism segment, including sport fishing, within the
larger international tourism economy. Belize has be-
come a leading destination for sport fishing for bonefish,
tarpon, and permit within the larger Caribbean and
Central American region (Cisneros-Montemayor et al.
2011). However, the larger Belize environment, like
other landscapes in tropical countries, has also under-
gone extensive degradation due to a variety of activities
ranging from slash-and-burn agriculture in lowland for-
est ecosystems to coastal pollution and mangrove de-
struction due to the development of its tourism infra-
structure during the past 30 years (Crabbe 2014; Seidl
et al. 2014). The natural environment and protected
areas, in other words, do not exist in a vacuum.
Instead, they are impacted and influenced by local and
regional economic, political, and social conditions.

This paper roughly divides Belize into three zones to
better understand and organize how threats to bonefish
(Albula vulpes), tarpon (Megalops atlanticus), and per-
mit (Trachinotus falcatus), herein described as BTP, and
associated habitat vary within the country. Divisions
include Zone 1 in northern Belize, ranging from
Ambergris Caye to Belize City; Zone 2 in central
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Belize, found approximately from Dangriga to
Placencia; and Zone 3 in southern Belize, from
Placencia to the Guatemalan border (Fig. 1). Certainly
in many instances threats overlap (i.e., tourism related
infrastructure development and gill nets), but each re-
gion also faces unique challenges regarding the sustain-
able management of BTP stocks and habitat. Also, it
would be impossible in a single paper to closely exam-
ine or even list every human impact that threatens fish-
ery resources. Instead, this paper discusses specific,
prominent threats in each zone, thereby creating a

nationwide profile of important human-driven impacts
on BTP stocks and habitat. Although not data driven,
information is this paper is based on more than 20 years
of research focused on environmental change and con-
servation in Belize, including two recent projects that
document mangrove deforestation on Ambergris Caye
using satellite imagery, and a participatory mapping
project with flats fishing guides that identifies threats
to BTP stocks and habitat in specific areas.

Sport fishing for bonefish, tarpon and permit gener-
ated more than $56 million dollars in 2007 and

Fig. 1 Map of Belize
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supported 1864 full time jobs (Fedler and Hayes 2008;
Fedler 2011). Therefore, understanding regional threats
to BTP stocks and habitat is critical if this growing
economy is to continue to provide employment oppor-
tunities for the next generation of Belizeans. However,
as economically important as these species are, much
remains to be understood about BTP ecology, behavior
and the long-term human impacts on their populations
and habitat (Adams et al. 2014).

Zone 1 – Northern Belize

Within Zone 1, Ambergris Caye and San Pedro town
specifically, represent the core location for Belize’s
coastal tourism economy. International tourism in
Belize largely started on Ambergris Caye, and continues
to expand north along the beachfront towards the
Mexican border (Fig. 1). During the past several de-
cades, San Pedro has been transformed from a quiet
commercial fishing village with no cars and small num-
bers of tourists, to a sprawling and polluted small city.

Ambergris Caye’s close proximity to both Belize’s
barrier reef and the international airport via a short flight
has made it a natural location for explosive development
(Nolan 2014). Besides snorkeling and scuba diving,
sport fishing focused on local flats and the barrier reef
are popular and important activities within the
Ambergris Caye economy. While jobs created by the
exploding tourism industry have been welcomed in
Belize, there are significant environmental costs as well.
Most of these environmental impacts indirectly effect
BTP stocks such as clearing mangroves for hotel and
home construction, dredging local sandy flats for con-
struction materials, and sewage and waste disposal or
lack thereof (Fig. 2) (Taylor et al. 2007). Direct impacts
such as commercial harvesting of BTP are now
prohibited, although according to older fishing guides,
tens of thousands of bonefish were harvested in the past
using seine nets.

Mangrove clearance is especially problematic be-
cause mangroves provide both habitat for BTP stocks
and stabilize coastal environments (Valiela et al. 2001;
Taylor et al. 2007). Cooper et al. (2009) documented
that mangroves contribute US$174–249 million per
year to Belize’s economy, based in part on coastal
stabilization and the habitat they provide for so many
sport and commercial fish species. So the destruction of
mangroves leads to both short term (immediate habitat
destruction) and potentially long term (coastal erosion

and siltation) problems for BTP populations, which will
ultimately have significant impacts on the Belize econ-
omy (Cherrington et al. 2010).

The growth of tourism on Ambergris Caye has lead
directly to the widespread destruction and degradation
of mangroves (McMinn 1997; Timothy and White
1999). A study conducted by the author and former
graduate student found that between 1986 and 2012,
Ambergris Caye lost almost ten percent of its magrove
forests. According to Rhine (2013), mangrove cover on
Ambergris Caye declined from 8535 ha in 1986 to
7321 ha in 2012. Not only have mangroves been
completely cleared leading to dramatic habitat changes,
this ecosystem has also been degraded due to the same
development-related pressures. Our study found that by
2012 only 1663 ha of Bquality^ mangrove habitat
remained, or roughly 21 %. We defined quality man-
grove habitat as closed canopy, contiguous forest (Rhine
2013). On satellite images, degraded mangroves appear
to be Bmoth eaten^ on its edges, or in contrast, show
sharp edges indicating human impacts, often due to
dredging. Mangroves were also considered degraded if
they became dumping grounds for both trash and sew-
age, an increasingly common impact around San Pedro
as the town expands without adequate public services.

Mangrove degradation on this scale is simply not
sustainable if Belize officials and local populations want
the economy to continue to be based on marine recrea-
tion, including sport fishing. And given the dependence
on tourism on Ambergris Caye and other nearby cayes,
it would seem logical that mangrove protection would
be a higher priority for local authorities. However, given
that existing laws protecting mangroves are often ig-
nored by developers, or developers pay relatively min-
iscule fines for mangrove destructionn, it appears that
stemming the current tide of destruction won’t subside
as long as demand for new developments continue.

The sport fishing indutry isn’t without impacts on
BTP stocks and habitat either. As more tourists visit
Ambergris Caye, more locals have become fishing
guides to benefit from the lucrative sport fishing indus-
try. While this can mean more individuals participating
in a sustainable industry, it also results in more guides
and boats and more pressure and impacts on the re-
source. For example, as competition has grown, guides
rarely pole their boats onto shallow flats. Instead, guides
speed from one flat to the next, which scares fish, alters
behavior, and leaves propellor scars in the turtle grass. In
conversations with various guides, older, more
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experienced individuals complain about younger
guides who they claim have less patience and feel
more pressure to Bdeliver^ fish to clients.
According to these same guides, many flats close
to San Pedro contain far fewer permit today than
in the past because of the constant and intense
boat traffic. This situation can be thought of as a
sport fishing Btragedy of the commons^ where
individuals feel pressure to extract as many re-
sources as possible before someone else in the
community extracts the same resources. Although
beyond the scope of this study, it seems reasonable
to wonder if new guides also mishandle fish, lead-
ing to higher mortality rates. Mishandling in this
case refers to keeping fish out of water to long or
hauling large tarpon into a boat for photo
opportunities.

However, given the lucrative nature of guiding, there
is growing concern about not only managing the envi-
ronment, but also the participants in this industry, espe-
cially new guides. Conversations among guides and
lodge owners have begun to take place that might lead
to better regulation of internal behavior that would les-
son the impact on BTP stocks and habitat. For example,
for the first time, the idea of managed access is being
discussed to help reduce the impacts of sport fishing on
certain flats. Also, guides feel that if they are better
organized, they can also present a united front in terms
of monitoring illegal development or illegal
commercifal fishing (i.e., fishing in a reserve). While

these actions are in the early stages, enough changes
have occurred in the area so that guides and associated
lodges feel pressure to act.

Zone 2 – Central Belize

Central Belize has also witnessed a rapid transformation
of some of its coastal zone and BTP habitat due to
development associated with the tourism economy
(Key 2002; Wells et al. 2014). This expansion has been
especially intense in and around Placencia, with devel-
opers drawn to the area’s white sandy beaches (Fig. 1).
However, unlike Ambergris Caye, large-scale shrimp
farms are also a driving factor that has transformed the
landscape, especially the Placencia Lagoon (Fig. 3).

The Placencia Lagoon, a 24 km long shallow estuary
rimmed by mangroves and containing extensive turtle
grass flats, provides habitat for numerous rare and en-
dangered species such as the West Indian manatee
(Trichechus manatus), as well as BTP populations. As
such, the lagoon is an important destination for local fly
fishing guides, especially those who target small tarpon.
Although the number of shrimp farms has ebbed and
flowed during the past 15 years due to global shrimp
price fluctuations, the Placencia area has been responsi-
ble for close to 40 % of Belize’s overall shrimp produc-
tion during this time frame. Shrimp farms have largely
been created outside the mangrove zone, so instead of
deforestation, effluent impacts BTP stocks and habitat
(Wells et al. 2014).

Fig. 2 Development in
Ambergris Caye Mangroves,
nearest village is San Pedro,
photo taken in September 2014
by the author
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Effluent from shrimp farms has created eutrophic
conditions with high nutrient loads and low levels of
dissolved oxygen. Although the high nutrient loads
haven’t impacted the area’s mangroves, and in fact some
shrimp farms have actually planted more mangroves to
help filter runoff, the lagoon’s sea grass beds have
declined dramatically. According to Ledwin (2010),
the extent of sea grass shrank in Placencia Lagoon from
83 % coverage in 2003 to just 7 % coverage in 2007.
Related, high nitrogen and low dissolved oxygen levels
were recorded in the lagoon during the same period,
implicating shrimp farms as a driving force in this
change. As sea grass beds have declined, so too has
the quality of angling according to local fishing guides.
Although based on anecdotal reporting, fishing guides
and long time anglers alike have reported declining
fishing success and fewer BTP sightings, while at the
same time spending more time on the water. Again,
these are anecdotal reports, however, when coupled with
reports of declining sea grass and increased eutrophic
conditions, the reports are certainly plausible.

However, a word of caution regarding the role of
shrimp farms in the decline of sea grass beds. As previ-
ously mentioned, Placencia has also undergone a rapid
expansion of tourism-related infrastructure. The build-
ing boom gained momentum after Hurricane Iris in
2001 caused widespread destruction, leading to de-
pressed real estate prices, which in turn created oppor-
tunities for speculators. As development spreads,

mangroves decline, leading to more erosion along the
coast and greater turbidity in the Lagoon. And increased
turbidity has been shown to negatively effect sea grass
extent and density. So while eutrophication from efflu-
ent has certainly played a role in the decline of sea grass
in the Lagoon, the decline has been exasperated by the
destruction of surrounding mangroves as well
(Harborne et al. 2006).

Besides shrimp farms, cruise ship tourism also
threatens Placencia’s coastal ecosystems and BTP
stocks. Just south of Placencia lies Harvest Caye, which
encapsulates some of the challenges faced by coastal
and marine conservationists in Belize in an age of inter-
national tourism. Norwegian Cruise Lines purchased
Harvest Caye in 2013 to construct a docking station to
facilitate quick access to mainland day trips. As cruise
ship tourism has exploded in Belize during the past
decade, cruise lines have sought new docking locations
which is a challenge along Belize’s shallow, mangrove
fringed coastline.

Transforming a low lying mangrove caye into a
facility capable of hosting thousands of annual visitors
will not only directly destroy the Harvest Caye, but also
potentially harm the nearby reef and grass flats through
dredging, sedimentation, and the generation of tons of
garbage. The area is simply not equipped to handle the
potential waste generated by both visitors and new
residents drawn to the area by employment opportuni-
ties. As of the writing of this paper, dredging has begun

Fig. 3 Shrimp Farm near
Placencia Lagoon, nearest village
is Placencia, photo taken in
September 2014 by the author
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and the local authorities in Placencia have approved the
project, much to the dismay of local and national envi-
ronmental and sport fishing groups.

As one flies over the Placencia area today, large
sections of the coast are completely devoid of man-
groves, awaiting construction crews. Some of the
cleared areas have been molded into unnatural geomet-
ric shapes surrounded by canals awaiting luxury homes
that are almost always owned by foreigners (Fig. 4).
Like on Ambergris Caye, regulations protecting man-
groves are sometimes ignored, or developers simply pay
nominal fines given the much greater profits generated
by developments.

Zone 3 – Southern Belize

A common joke among locals in southern Belize is that
they are geographically Bblessed^ because the area
doesn’t contain any white sand beaches. As a result,
the development pressures that exist in other parts of
Belize don’t impact the southern coast to the same
degree. Instead of sandy beaches, the southern coastline
is dominated by large river systems such as the Rio
Grande, Moho, and Temash, and Monkey Rivers. The
coastline is muddy and mangrove fringed, one that
attracts tourists more interested in sport fishing, birding,
and the area’s archaeological attractions rather than
beaches.

While tourism-related development doesn’t represent
the primary threat to BTP habitat and stocks in southern
Belize, other human-driven threats exist. The most

significant threat in southern Belize is gill nets used by
illegal foreign commercial fishermen. Gill nets and for-
eign fishing are especially problematic in southern
Belize because both coastal Guatemala and Honduras
are within an easy boat ride. This proximity presents
challenges for fisheries management and conservation
officials because coastal Honduras and Guatemala are
home to hundreds of thousands of people. And these
hundreds of thousands of people that live on Belize’s
southern doorstep place great pressure on regional ma-
rine resources.

The presence of these nearby large populations
can be seen during the rainy season when literally
tons of garbage from Guatemala and Honduras is
carried out to sea, some of which eventually
makes its way to the mangroves and shores of
southern Belize. Most of the offshore mangrove
cayes are today choked with plastic, Styrofoam,
and other trash that originates south of Belize’s
border. These polluted cayes are a disconcerting
sight given that while fishing far offshore, one
assumes he/she is far from the impacts of
civilization.

A visit to the fish markets in Guatemala’s Puerto
Barrios or Livingston provides more insight into the
pressure these countries have on regional marine
resources. According to conversations with vendors
in 2012, fish size has consistently decreased during
the past decade, and fishermen have to travel farther
away to find enough fish to sell. And as fish stocks
have declined, Guatemala and Honduran fishermen

Fig. 4 Housing Development
north of Placencia, nearest village
is Placencia, photo taken in
September 2014 by the author
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appear willing to take chances and fish illegally in
neighboring Belize. For example, during my visit to
Puerto Barrios, the author saw at least six large
tarpon in the market. When asked about their origin,
the vendor smiled, and then waved me away, refus-
ing to answer my question. Another vendor told the
author that manatee meat was occasionally sold,
which he claimed was harvested in Belizean waters.

Marine resources, including BTP stocks, are suscep-
tible to poaching because there are few marine patrol
boats in southern Belize, coupled with a large and easily
accessible area. According to local fishermen and fish-
ing guides, poachers enter Belizean waters at nightfall,
set nets, collect them before dawn, and slip out before
being detected. This is common in the rainy season
when gill nets are often placed across the mouths of
rivers and creeks, devastating local fish stocks such as
snook (Centropomus undecimalis) and juvenile tarpon.
River gill netting is especially common south of Punta
Gorda where Guatemalan fishermen have easy access to
Belizean waters (Fig. 1). Located on the Belize-
Guatemalan border, the Sarstoon River tarpon and
snook fishery has been ruined by Guatemalan gill-
netters according to guides in Punta Gorda.

On a positive note though, the creation of Paynes
Creek National Park in 1999 has helped stem the tide of
cross border poaching, at least in the northern third of
the Toledo District where the park is located. Payne’s
Creek contains some of the best permit fishing flats and
lagoons in Belize, so their protection represents an

opportunity for a sustainable fishery based on sport
fishing (Fig. 5). A cooperative relationship has devel-
oped between fishing guides and park rangers, where
fishing guides act as informal rangers to report any
suspicious boats in the park. According to both
guides and rangers poaching with nets by foreign
boats in the park has significantly decreased as
sport fishing has increased.

A new Belizean Coastguard station is also being
constructed (2015) on the southern end of the barrier
reef in the Sapodilla Cayes Marine Reserve on Hunting
Caye. This station will likely increase patrols in the
region, although they are to be largely focused on drug
trafficking. However, any increased marine patrol pres-
ence will likely discourage poachers, at least from the
outer cayes.

However, even with the creation of protected areas
and a new Coastguard station, pressure from
impoverished and growing populations across borders
will continue to pose challenges for fisheries managers,
fishing guides, and Belizean fishermen. The Belizean
government must be more aggressive regarding marine
patrols and enforcement in its waters, not just with drug
trafficking, but marine resources as well. The prosecu-
tion of Guatemala fishermen is a sensitive issue given
the larger, contentious political relationship between the
two countries (i.e., Guatemala claims Belize). Belize
authorities are sometimes reluctant to pushback against
Guatemalans for fear of igniting a larger dispute.
However, if there are to be healthy BTP stocks as well

Fig. 5 Lagoon in Paynes Creek
National Park, nearest village is
Monkey River Town, photo taken
in September 2014 by the author
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as commercial species for the next generation, then
foreign incursions will have to be dealt with in the very
near future.

Conclusions

Belize should be commended for its conservation com-
mitment by designating so much of its land and marine
territory as protected. Within these protected areas are
some of the most biodiverse and complex ecosystems
on the planet including the longest barrier reef in the
Western Hemisphere and various terrestrial tropical for-
est ecosystems. Belize has also become a world-class
sport fishing destination for BTP partly because of
progressive fisheries management that includes a catch
and release policy for these species. However, outside
protected areas, the marine and terrestrial landscape is
changing due to the rapid and often unregulated expan-
sion of tourism-related infrastructure, among many
factors.

These two, seemingly opposite trajectories are actu-
ally quite closely related. Tourists want to visit Belize to
sport fish, scuba dive, and bird watch. But as their
numbers increase, so does the impact of the tourism
infrastructure. The construction of the cruise ship termi-
nal near Placencia provides an unfortunate example of
this dilemma. The terminal represents immediate jobs
and local revenue, but will have long-term destructive
impacts on local mangrove forests, sea grass flats, BTP
stocks, and the nearby coral reef.

There are no easy answers moving forward. The
Belizean environment cannot simply be locked up,
protected from all development. However, that doesn’t
mean development can’t be better managed and current
regulations enforced, which will indirectly lead to great-
er value being placed on ecosystem services (see Foley
et al. 2013; McKenzie et al. 2014). One recent develop-
ment that will contribute to better enforcement is the
formation of a national fishing guides association. By
acting with a more unified voice, guides can play a
greater role in how and where development takes place
and make sure environmental regulations are followed.
Given the economic value of BTP fishing, guides have
earned the right to have a seat at the national develop-
ment table. And with that seat guides and their allies can
begin to demand more marine patrols, enforcement of
existing regulations, and initiate new policies such as
managed access in marine protected areas. Vigilance

and oversight by local actors such as guides, commercial
fishermen, and lodge owners will help assure that future
generations can participate and benefit from some of the
best BTP fishing on the planet.
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