Towards a paradigm shift using mixed-methods to evaluate the socio-economic and ecological
integrity of Rosary Caye in Hol Chan Marine Reserve, Belize

Hacia un cambio de paradigma utilizando métodos mixtos para evaluar la integridad
socioeconomica y ecologica de Cayo Rosario en la Reserva Marina Hol Chan, Belize
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EXTENDED ABSTRACT

The sustainable use of flats species and their habitats are socio-economically and ecologically important to coastal
communities of Belize (Perez et al. 2019, 2021). However, coastal development activities that include mangrove clearing
and dredging threaten changes in the ecosystems and human dynamics that depend on them. One of many cases are threats
to the flats fishery (as a recreational fisheries) and habitats Rosary Caye (RC) better known by locals as “Cayo Rosario”, a
small island surrounded by flats within Hol Chan Marine Reserve. This island is proposed for the development of villas and
bungalows over mangrove cover of the private property, but also over the flats on the north and south of the island which is
outside the property and inside the marine reserve. RC is part of the Northern Belize Coastal Complex that includes four
protected areas that supports users of four major communities (Corozal Town, Sarteneja Village, San Pedro Town, Caye
Caulker Village) and is close to Ambergris Caye where most of the tourism is concentrated for the entire country. In 2019
we used a mixed-methods approach (Perez-Cobb et al. 2014; Perez et al. 2019) to conduct a Rapid Rural and Ecological
Appraisal (RREA) to evaluate RC’s importance to the fisheries and its ecological characteristics.

The RREA consisted of secondary sources of information and face-to-face interviews, field notes and participant
observation to collect local knowledge on socio-economic and ecological variables. We then conducted a Rapid Ecological
Assessment, which included habitat mapping, seining, point intercept transects, and rover diver to collect ecological
information on benthic cover (vegetation and animals) and other organisms. Our results indicate that 120 guides from the
flats, reef fishing and tour-operators directly use RC (Table 1). The total household size of guides and dependents was 338
individuals and that would largely be affected by coastal development. For the northern region in 2013, the flats sector
generated approximately 1,226 jobs and Bz $ 64,744,504 million annually (Fedler 2014). Our habitat mapping showed
supertidal vegetation in RC consisted of 60.7% mangroves, 16.1% palmeto mix, 10.1% littoral forest and 1.1 % grass, with
the greatest cover of higher density of vegetation on the west and north-west of the island (Figure 1). A total of 17 morphos-
pecies of marine (eight red algae, six green algae, two seagrasses and leaves of red mangrove) and one soft coral were
recorded in the six sites sampled in the waters surrounding RC, with highest abundance records in the north site. Additional-
ly, we recorded 28 species of macro-invertebrates, with highest abundance in the north and south. A school of 564 large
adult bonefish were seined from the flats off the south end of the island. A total of 61 bonefish were tagged and measured
(average size of 33.3 ¢cm and range 29.0-41.4 cm) and the remaining 503 bonefish were released untagged. Another school
of an estimated 800 juvenile bonefish with was observed in the southwestern portion of the island but was not seined. A
total of eight species of juvenile fishes (total length <12.5 cm) were recorded in addition to spiny lobster, stone crabs and
seven reef fish pre-adult in the north side, which are important species in the Artisanal Subsistence and Commercial (ASC)
fisheries.

Local knowledge indicated that RC is a seasonal refuge, feeding and resting area for bonefish, permit and tarpon,
species important to the recreational flats fishery. In interviews with fishing guides, each of these species were recorded to
occupy a specific area and season around RC. The area also provides needs for bait fish year-round but most abundant
during summer in the areas south, west and east of RC. Crevalle jack, a species important and captured in recreational
fishing (flats and reef fishing) and ASC fisheries, have a similar presence and abundance as this species are seasonal that
follow bait fish for feeding. Finally, we also observed and recorded the use of RC by other recreational tourism stakehold-
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Figure 1. Point intercept sampling revealed the substrate in Rosary Caye is comprised of vegetation, mainly seagrass and

algae with dominance mainly of seagrass and algae.

ers, mainly tour-operators that offer chartered beach tours
and fishing (Table 1). Overall, the RREA shows the north,
west and south of Rosary Caye are the most ecologically
diverse in aquatic vegetation, macro-invertebrates, fish and
other species of fisheries importance. These are important
to the ecosystem and the primary reason for its productivi-
ty, the energy it introduces for aquatic organisms including
fish. Sand, which was sandy-muddy, was commonly found
in all sampling sites. This type of sediment differs from the
sand (coarser) in the flats plain where permit feed. Sandy-
muddy bottoms are important as burrowing habitat as
shelter and feeding for macro-invertebrates. Our conclu-
sions indicate the vegetation in RC and the surrounding
habitats are interdependent and part of the coastal habitat

mosaic required by adult flats species and recruitment
needs of some reef species. Also, a recent study in 2022,
shows the flats fishery now generates approximately 2,767
full-time equivalent jobs and an annual economic impact of
BZ$ 146.1 million (Fedler 2022). This growth in compari-
son from the previous study shows the importance of the
flats fishery in northern Belize and calls for resource
managers and government to consider maintaining the
ecological integrity of CR and similar habitats to sustain
the significant socio-economic benefits of the flats fishery,
other fisheries and non-fisheries activities. The approach
(socio-economic and ecological sampling techniques) used
in this study should be considered and applied to conduct
Environmental Impact Assessments to improve conserva-
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Table 1. Number of employees and their household dependents by establishment and sector. .

Sector Establishment Number of Household size
employees

Flats fishery El Pescador 76 208
Omar's Freelance fishing 3 14
Bluebonefish 8 31
Tres Pescados 7 19
Cayo Frances 2 4
Go Fish 8 25
Freelance guides 8 9

Recreational fishery (reef fishing: Freelance guides 1 3

ramas, bottom and reefs)

Tour-operators Amigos del mar 1 3
Freedom Tours 6 22

TOTAL 120 338

tion and spatial management in marine protected areas in
Belize, the Caribbean and Latin America that share similar
inshore and non-coral reef ecosystems and alternative
livelihoods such as guided fishing

KEYWORDS: Protected areas, coastal ecosystems,
Environmental Impact Assessment, fisheries management,

habitat threats
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