
Proceedings of the 73rd Gulf and Caribbean Fisheries Institute  November 2 - 6, 2020 

Coral reef elasmobranchs in Puerto Rico’s fishery and MPA effects 
 

Los elasmobranquios de los arrecifes de coral de Puerto Rico en la pesquería y efectos de AMP  
 

Les élasmobranches des récifs coralliens dans les effets de la pêche et des AMP de Porto Rico 
 
 

MICHELLE SCHARER-UMPIERRE1*, HECTOR RUIZ1, CARLOS ZAYAS-SANTIAGO1, 2 AND MARK E. BOND3 
1 HJR Reefscaping, P.O.Box 1442, Boqueron, Puerto Rico 00622 *ciel.uprm@gmail.com, reefscaping@gmail.com 

2 HC-01 Box 5175, Lajas, Puerto Rico, 00667 carlos.zayas3@upr.edu 
3 Institute of Environment, Department of Biological Sciences, Florida International University, Miami, FL 33199 

mbond@fiu.edu 

 
EXTENDED ABSTRACT  

Elasmobranchs are a key component of tropical marine ecosystems due to their biodiversity, key roles in trophic webs 
and fisheries potential, yet they are long-lived, late maturing and have low fecundities, which increases their risk to fishing 
mortality (Stevens et al. 2000). Elasmobranchs of Caribbean coral reefs have very low abundances, especially near highly 
populated islands (Ward-Paige et al. 2010; Stallings 2009), and Puerto Rico’s elasmobranchs are considered data poor, 
hindering the ability to assess their condition. Fisheries regulations banned the capture and sale of nurse sharks, Gingly-
mostoma cirratum (DNER 2010), however the population status is unknown. We assessed the relative abundance of 
elasmobranchs on coral reefs and list the species that could be affected by interactions with local small-scale commercial 
fisheries. Information was extracted from the scientific literature (published and unpublished), commercial fishery landings 
reports and local fisheries biostatistical data, for species that are subject to capture in the local fishery. In collaboration with 
the Global FinPrint (Florida International University) a standardized baited remote underwater video (BRUV) survey was 
conducted to document the diversity and relative abundance of elasmobranchs in areas with different fishery restrictions.  

Fifty-two species (47 sharks and 5 rays) are reported for the US Caribbean, of which at least 12 (23 %) are caught 
locally (Matos-Caraballo 2012 and 2019, and pers. comm.). Most pounds of shark are classified as ‘tiburon’ (shark) and 
almost all the rays are classified as ‘manta-raya’ (manta ray). However, some data are classified further into Caribbean reef 
shark (Carcharhinus perezi), Great hammerhead (Sphyrna mokarran), Scalloped hammerhead (S. lewini), Lemon shark 
(Negaprion brevirostris), seven-gilled shark (Heptranchias perlo), tiger shark (Galeocerdo cuvier), requiem sharks 
(Carcharhinus spp.), manta ray (Mobula spp.), southern stingray (Hypanus americanus) and unspecified stingrays. These 
fish categories are provided to fishers on pre-printed sheets without any validation procedures. Highest annual landings for 
sharks occurred in 1995 with over 83,000 lbs., and the highest ray landings just under 10,000 lbs. in the year 2000 (Fig. 1) 
yet elasmobranchs compose a small proportion of total fisheries landings (0.5 to 2.5% yearly). A decreasing trend of capture 
over time is evident to less than half of what was reported during the 1990’s. Fishery development projects led by 
CODREMAR for ‘underutilized resources’ in the 1980’s promoted shark fisheries and documented lemon and tiger sharks 
as the most abundant species at the time (Rivera and Gonzalez, 1985). One shark meat processor was established locally in 
Vieques, but abandoned in 1990, reportedly due to a lack of quality shark meat, since lemon, blue, mako and dusky sharks 
were preferred, while hammerhead, tiger and nurse sharks were not accepted (The Vieques Times, 1988).  

 
 
 
 
 
 
 

Elasmobranch diversity reported for Puerto Rico is high, yet landings information is limited, mainly due to lack of 
species identifications. Nonetheless the catch composition suggests threatened and endangered species are landed locally. 

Figure 1.  Puerto Rico commercial fishery landings of sharks and rays per year.  
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At least two species are at risk, the scalloped hammerhead 
(S. lewini), for which Central & SW Atlantic distinct 
population segment (DPS) is designated as threatened 
under the US Endangered Species Act (NOAA, 2014) and 
the giant manta ray (Manta birostris) designated as 
threatened throughout its range (NOAA, 2018) and both 
were included on Appendix II (CITES). Efforts to improve 
the identification and validation to species, would be a first 
step to accurately assess the risks of incidental or targeted 
fisheries interactions to populations that need to be 
recovered. 

The BRUV field survey was conducted with 296 
BRUV deployments in six areas with coral reefs off the 
south and west of the main island and two offshore islands 
in 2018 following the Global FinPrint protocol (Bond et al. 
2012). Randomly selected sites in 3 to 30 m (mean 13.8 m) 
in depth were grouped by area (Lajas, Guayanilla, Ponce, 
Cabo Rojo, Rincón/Aguadilla and the islands Mona and 
Desecheo. Each of the islands’ coral reefs are contained 
within a no-take marine reserve (MR). Results indicated 
spatial differences in the frequency of occurrence of sharks 
and rays that was highest at the two offshore islands (Table 
1). The most common species identified were the Caribbe-
an reef shark (C. perezi) and the nurse shark (G. cirratum), 
followed by the southern stingray (H. americanus) and the 
spotted eagle ray (Aetobatus narinari). The yellow stingray 
(Urobatis jamaicensis) was only seen at Mona Island, and a 
single juvenile tiger shark (G. cuvier) was only detected off 
Ponce. 

The mean maximum number of elasmobranchs 
observed per video deployment (MaxN) ranged from 0.27 
(0.04 SE) sharks in Lajas and 0.10 (0.02 SE) rays in 
Guayanilla, to 2.6 (0.37 SE) sharks and 0.6 (0.09 SE) rays 
at the offshore islands. The relative abundance of the two 
most abundant shark species (MaxN/hr) was standardized 
and compared between sites classified as MR, MPA or 
open access areas under island-wide fisheries regulations. 
The relative abundance of Caribbean reef and nurse sharks 
was analyzed with a one-way ANOVA. The Caribbean reef 
shark had significant differences between the three 
categories (p< 0.001) but for nurse shark differences were 
not significant (Fig. 2). The magnitude between MR and 
the other classifications was higher for Caribbean reef than 
for nurse sharks, suggesting the relative abundance of G. 
cirratum was similar throughout the areas sampled. 

Offshore islands had a higher mean MaxN/hr for C. perezi, 
with the highest MaxN per deployment at Desecheo for 
both C. perezi and G. cirratum, while most C. perezi at 
offshore islands were small sized juveniles, suggesting 
shallow reefs nearshore may provide a nursery function, 
since high residency of C. perezi was attributed to habitat 
preferences at an offshore island in Brazil (Garla et al. 
2006). 

Coral reefs in Puerto Rico, including areas designated 
as MR had a very low diversity of elasmobranchs, a trend 
that has been documented at the global scale, especially in 
the Caribbean (MacNeil et al. 2020). Multi-use MPAs and 
open access areas had similar relative abundances of 
Caribbean reef or nurse sharks, which could be expected 
for the latter due to the island wide species ban. These 
results may be due to different fishing rates between the 
main island and the offshore islands or MR status, 
however, there is no previous measure of the elasmobranch 
abundances prior to the MR designations to attribute a 
reserve effect and secondly habitat differences between 
offshore MRs and sites sampled on the much larger main 
island may confound these results. Coral reef habitats 
offshore may have oceanographic regimes, habitat 
combinations, prey base, predators and population 
dynamics that differ from the main island, masking the 
reserve effect. It has been proposed that large area MRs are 
necessary to include all the habitats of the elasmobranch’s 
ontogeny, i.e. 50 km of contiguous habitat (MacKeracher 
et al. 2019), and the main island of Puerto Rico has no 
large MR that could be used as a reference site for 
elasmobranchs. Given the low abundances of elasmo-
branchs in coral reefs and the potential risk of fishery 
interactions for some species threatened with extinction, 
conservation plans should incorporate this information to 
sustain productive and resilient ecosystem . 
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Table 1. Frequency of occurrence of sharks and rays per 
site, N is the number of videos analyzed per site.  

Site Sharks Rays N 

Islands 88% 47% 49 

Ponce 66% 24% 50 

Cabo Rojo 66% 21% 47 

Rincón 54% 18% 50 

Guayanilla 31% 10% 48 

Lajas 23% 13% 52 

Figure 2.  Maximum number of individuals per hour 
(MaxN/hr) mean (SE) for Caribbean reef shark (gray) and 
nurse shark (light gray) per spatial management category; 
open access area (Open), multiple-use marine protected 
area (MPA) and no-take marine reserve (MR).  



    Scharer-Umpierre, M.   et al.  GCFI:73  (2020) Page 53 

 

LITERATURE CITED 
Bond, M., Babcock, E., Pikitch, E., Abercrombie, D., Lamb N., and D. 

Chapman (2012) Reef Sharks Exhibit Site-Fidelity and Higher 
Relative Abundance in Marine Reserves on the Mesoamerican 
Barrier Reef. PLoS ONE 7(3): e32983. 

DNER [2010]. Reglamento de Pesca de Puerto Rico. Departamento de 
Recursos Naturales y Ambientales de Puerto Rico. 

Garla, R.C., Chapman, D.D., Wetherbee, B.M., and Shivji, M. (2006). 
Movement patterns of young Caribbean reef sharks,Carcharhinus 
perezi,at Fernando de Noronha Archipelago, Brazil: the potential of 
marine protected areas for conservation of a nursery ground. Marine 
Biology 149:189–199. 

MacKeracher, T., Diedrich, A., and Simpfendorfer, C.A. (2019). Sharks, 
rays and marine protected areas: a critical evaluation of current 
perspectives. Fish and Fisheries 20:255–267.  

MacNeil MA, Chapman DD, Heupel M, Simpfendorfer C, Heithaus M et 
al. (2020). Global status and conservation potential of reef sharks. 
Nature 583:801–806. 

Matos-Caraballo, D. [2012]. Final Report to NMFS-NOAA, Puerto Rico/
NMFS Cooperative Fisheries Statistics Program April 2007 – 
September 2012. National Marine Fisheries Service, Miami, Florida 
USA. 67 pp.  

Matos-Caraballo, D. [2019]. Final Report to NMFS-NOAA, Puerto Rico/
NMFS Cooperative Fisheries Statistics Program April 2012 – March 
2018. National Marine Fisheries Service, Miami, Florida USA.179 
pp.  

NOAA Federal Register [2014]. Final Rule (79 FR 38213, July 3, 2014) 
https://www.federalregister.gov/d/2014-15710 

NOAA Federal Register [2018]. Final Rule (83 FR 2916, January 22, 
2018) https://www.federalregister.gov/d/2018-01031 

Rivera, J. and J. Gonzalez [1985] Corporation for the development and 
administration of the marine, lacustrine and fluvial resources of 
Puerto Rico, 131 pp. 

Stallings C. D. (2009) Fishery-Independent Data Reveal Negative Effect 
of Human Population Density on Caribbean Predatory Fish 
Communities. PLoSONE 4: e5333. 

Stevens, J. D., Bonfil, R., Dulvy, N. K. and Walker, P. A. (2000). The 
effects of fishing on sharks, and chimaeras (chondrichthyans), and 
the implications for marine ecosystems. ICES, Journal of Marine 
Sciences 57:476-494 

The Vieques Time [1988] Shark Project Sparks Controversy in Santa 
Maria. Vieques, Puerto Rico 18:1-20 

Ward-Paige, C.A., Mora, C., Lotze, H.K., Pattengill-Semmens, C., 
McClenachan, L., Arias-Castro, E., and Myers, R.A. (2010). Large-
scale absence of sharks on reefs in the greater-Caribbean: a footprint 
of human pressures. PLoS ONE 5 e11968. 

 

 
 

https://www.federalregister.gov/d/2014-15710
https://www.federalregister.gov/d/2018-01031

