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EXTENDED ABSTRACT 
The MesoAmerican Reef (MAR) countries of Mexico, Belize, Guatemala and Honduras support several artisanal 

coastal fisheries, which are overall overfished and under-managed (Heyman and Graham 2000; Graham et al. 2008, 2009; 
Paddack et al. 2009; Dunn et al. 2010). As a result, deepwater fisheries (100-500 m) in the MAR’s Caribbean Sea have been 
expanding in recent years, especially in Belize, where exploitation rates have historically been lower than in surrounding 
MAR countries (Grant 2019; Baremore et al. 2021). Though deepwater fisheries of the MAR are largely artisanal, there is 
some evidence of overexploitation at nearshore deepwater fishing grounds in Honduras, which also hosts the only semi-
industrial fleet of deepwater vessels and is the only country with a strong export market for deepwater finfish (Baremore et 
al. 2021). 

Deepwater snappers and groupers are the main targets of the fisheries in the MAR, but sharks are targeted and landed, 
mainly in Guatemala and to a lesser extent in Mexico (Gobert et al. 2005a; Hacohen-Domené et al. 2020; Polanco-Vásquez 
et al. 2017; Baremore et al. 2021). Currently there are no management measures in any MAR countries that directly address 
deepwater fisheries or species, though the government of Belize is actively seeking to develop the fishery (Grant 2019). 
Although many deepwater fishes are especially vulnerable to exploitation due to conservative life histories, there is virtually 
no information available on the abundance, distribution, ecology, or life history of the deepwater species in the western 
Caribbean. The aims of this study are to: 1) examine the vertical and horizontal distribution and abundance of fish species 
that make up the deepwater fisheries of the MesoAmerican region; and 2) determine to what extent differences in exploita-
tion rates in Belize and Honduras have affected the abundance and size distributions of these species. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Map of the Mesoamerican Reef (MAR) countries of Mexico, Belize, Guatemala, and Honduras showing loca-
tions of capture for commercially important deep water finfish species, with an overlay of the approximate area where 
deep water fishing can occur (100-500 m).  
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Vertical longline surveys were used to capture 
deepwater finfishes and elasmobranchs. Vertical longlines 
consisted of monofilament line terminating in 5, 9/0, 10/0 
or 13/0 circle hooks, and set between 150 and 500 m. Soak 
time was a minimum of 30 minutes, and lines were 
deployed and retrieved by hand. Temperature depth 
recorders (TDRs) were attached to lines to record accurate 
depth and temperature data for each set when possible. 

Captured teleost fishes were retained and identified to 
species. The position on the line (hook number) for each 
fish was recorded, and a uniquely numbered tag was used 
for identification upon landing. After landing, fish were 
measured for straight-line standard (SL), fork (FL), and 
total lengths (TL, ±0.1 cm), and weighed (±0.1 kg). When 
possible, otoliths were removed, cleaned, and stored dry, 
and a 1-5 g piece of muscle tissue was stored frozen. Fish 
were sexed and staged for reproductive analysis by 
macroscopic examination of the gonads (1=juvenile, no 
development, 2=developing/transitioning juvenile, 3=pre-
spawning adult, 4=spawning adult, 5= spent/recently 
spawned) (Gobert et al. 2005b), and a photo was taken of 
the gonads of each fish and catalogued. When possible 
gonads were weighed (g). 

Catch per unit effort (CPUE) was calculated for each 
species by set and averaged by set: 

Fishery-dependent sampling was used to refine 
species distributions. Contracted fishers recorded the 
locations of capture, number of hooks used, depths fished, 
and number of sets deployed, and fish were retained whole 
and processed as described previously.  

A specially constructed baited remote underwater 
video (BRUV) installation was used to record species and 
habitat type. BRUVs recorded for a minimum of 60 and a 
maximum of 240 minutes. The number of individuals 
sighted by species were reported as MaxN (maximum 
number of individuals in the frame at a given time) and 
sequential MaxN (total number of individuals per video) 
per BRUV deployment.  

A total of 1,135 fishery-independent vertical longline 
sets and 37 BRUVs have been deployed in Belize and 
Honduras at depths between 130 and 700 m (Fig. 1), and 
eight fishery-dependent trips have been sampled from 
2015-2021. Eight commercially important finfish species 
have been identified and captured, with the most common 
being silk (Lutjanus vivanus), cardinal/wenchman 
(Pristipomoides spp.), queen (Etelis oculatus), blackfin (L. 
buccanella) and black (Apsilus dentatus) snappers (Fig. 1). 
Vermillion snapper (Rhomboplites aurorubens) are locally 
important, but appear to be somewhat shallower than other 
species and are therefore under-sampled by this survey. 
Snapper species are depth-stratified, with black, silk, and 
blackfin snappers occupying the shallowest depths, 
followed by cardinal and queen snappers, which are the 

Figure 2. Plot of the relationship between fish total length (TL) and depth of capture for the four most commonly cap-
tured deepwater snappers, showing that in general size increases with increasing depth. 
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deepest-dwelling. There is a positive relationship between 
depth of capture and total length, as larger silk, cardinal, 
and queen snappers tend to be captured at greater depths 
(Fig. 2) Groupers (mostly yellowedge (Hyporthodus 
flavolimabuts) and misty (H. mystacinus)) are important to 
the fishery, but are patchily distributed over mud bottom 
habitats and in several areas populations have declined 
(Baremore et al. 2021) (Fig. 1). Vertical longline surveys 
indicate finfish populations in Belize are higher in 
abundance and overall larger than those in Honduras; 
however, more sampling in Honduras at key fishing sites is 
needed to confirm this supposition. BRUV deployments 
mostly confirmed the presence and abundance of species 
that were captured by vertical longline, but in at least 6 
(16%) deployments target species were identified on 
cameras that were not captured by concurrent fishing 
effort. The camera instalment is a nonlethal sampling 
method that appears to be useful for observing individuals 
that are not susceptible to capture, whether due to size-
selection or other unknown factors that may influence 
catchability, and is especially valuable for characterizing 
bottom habitat.   
As coastal fisheries resources decline due to high demand 
from domestic and international sources, fishing in deeper 
waters is expected to increase. Data on the vertical 
distribution and abundance of the species captured in 
deepwater fisheries are needed to inform species distribu-
tion models and to identify important areas for conserva-
tion, such as spawning sites or other critical habitats. 
Results from this study will inform management and 
conservation initiatives, and will be shared with local 
fishers to ensure information exchange among stakehold-
ers. Combined with ongoing ecological studies, these data 
will be used to develop a socio-ecological risk assessment 
for deepwater species and their dependent communities. 
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