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The Caribbean coast of Nicaragua is a remote 
region in the central-western Caribbean, with 
numerous large, mangrove-lined lagoons and 
estuaries that provide shelter and food for a great 
diversity of wildlife. Offshore, the continental 
shelf extends more than 160 km from the main-
land at Cabo Gracias a Dios and is characterized 
by vast seagrass meadows, cays, and reefs that 
host species of ecological and economic impor-
tance to coastal communities (Nietschmann, 
1972; Lagueux, 1998; Jiménez, 2002; Chang 
Bennett, 2010).

Although research on marine turtles in 
Caribbean Nicaragua has been conducted over 
several decades (Mortimer, 1981; Lagueux, 1998; 
Campbell, 2003; Lagueux et al., 2003, 2014; 
Lagueux & Campbell, 2005; LeRoux et al., 2012; 
Vander Zanden et al., 2013), the occurrence, dis-
tribution, abundance, and/or population struc-
ture of marine mammals along this coast is not 
well known. Nevertheless, a few studies have 
suggested this coast may be an important area 
for marine mammals. The West Indian manatee 
(Trichechus manatus) inhabits lagoons and coastal 
waterways along the Nicaragua coast (Jiménez, 
2002). Small cetaceans like the tucuxi (Sotalia 
fluviatilis) (Carr & Bonde, 2000; Edwards & 
Schnell, 2001) and bottlenose dolphin (Tursiops 
truncatus) (Acevedo-Gutiérrez et al., 2005; V. 
Huertas, pers. obs., 30 May 2006) are also known 
to inhabit this and adjoining areas; however, addi-
tional marine mammal research along this coast 
has likely been hindered by difficult access to this 
region and challenging logistics, as well as civil 
unrest in recent decades.

Short-finned pilot whales (Globicephala mac-
rorhynchus) have a circumtropical distribution, 
occurring from tropical to temperate waters, often 
inhabiting deep offshore areas (Jefferson et al., 

2008; Olson, 2009). Throughout the eastern and 
southern Caribbean, their occurrence has been 
well documented (Caldwell & Erdman, 1963; 
Caldwell & Caldwell, 1971; Mitchell, 1975; 
Casinos & Bou, 1980; Boisseau et al., 2006; 
Pardo & Palacios, 2006; Yoshida et al., 2010; 
Téllez et al., 2014). In the northern Caribbean, 
between 1986 and 1991, at least 31 G. macro-
rhynchus were involved in two mass strandings 
in the Yucatán peninsula (Navarro, 1988; Morales 
Vela & Olivera Gómez, 1993); and additional 
confirmed sightings have occurred in Puerto Rico 
and the U.S. and British Virgin Islands (Mignucci-
Giannoni, 1998; Téllez et al., 2014), as well as in 
Jamaica (Téllez et al., 2014). Whitt et al. (2011) 
provide a comprehensive review of the occur-
rence of short-finned pilot whale sightings in 
Cuba. Despite numerous reports of their occur-
rence in the Caribbean, sightings or strandings 
of short-finned pilot whales along the Caribbean 
coast of Central America have not previously 
been reported.

On 8 March 2011, local residents notified 
Nicaraguan authorities that they had sighted a 
group of cetaceans stranded on the beach, just north 
of the town of El Bluff, Nicaragua (Balladares 
García & Reyes Buitrago, 2011). This section of 
coastline is sparsely populated and is characterized 
by a narrow low-profile beach, backed by dense 
vegetation dominated by sea grape (Coccoloba 
uvifera), cocoplum (Chrysobalanus icaco), coco-
nut palm (Cocos nucifera), and several species of 
mangroves. In the afternoon, staff from the nearby 
Bluefields regional office of the Nicaraguan 
Ministerio del Ambiente y los Recursos Naturales 
(MARENA; Ministry of the Environment and 
Natural Resources) conducted a trip to the area 
and estimated the presence of eight cetaceans 
swimming near the shore; they also encountered 
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three cetaceans stranded on the beach, two of 
which were alive and were returned to the water 
(Balladares García & Reyes Buitrago, 2011). Thus, 
they estimated having observed approximately 11 
animals on 8 March 2011. Species identification 
of the cetaceans encountered was not described or 
definitively made by Balladares García & Reyes 
Buitrago (2011) but only that the characteristics 
of the animals “greatly agreed” (translated from 
the Spanish concuerda grandemente) with those 
of false killer whales (Pseudorca crassidens); 
however, the basis for this identification was not 
provided. Nonetheless, one of the two photo-
graphs included in the Balladares García & Reyes 
Buitrago report shows the anterior portion of an 
animal with the characteristic bulbous head of a 
pilot whale, not that of the more conical-shaped 
head of a false killer whale. Thus, we are confident 
that these animals, or at least this individual, was 
misidentified.

On 10 March 2011, the Nicaraguan newspa-
per, La Prensa, reported on the mass stranding 
of 13 false killer whales near El Bluff (León C., 
10 March 2011). The number of animals reported 
in the newspaper article is most likely an error 
because the information is inconsistent with that 
reported by Balladares García & Reyes Buitrago 
(2011).

On the afternoon of 9 March 2011, offi-
cials from MARENA contacted the Wildlife 
Conservation Society’s (WCS) office in Pearl 
Lagoon, Nicaragua (located approximately 29 km 
north of the stranding), and requested assistance 
to survey the area and rescue any additional or 
restranded cetaceans. Based on these efforts, we 
present the first report of a mass stranding of 
short-finned pilot whales in Caribbean Nicaragua.

In the early morning of 10 March 2011, one of 
us (VH) and a local assistant surveyed False Bluff 
beach from a 7-m-long fiberglass skiff at a distance 
of approximately 40 m from shore (Figure 1). For 
each stranded animal sighted, we went ashore 
and recorded the GPS coordinates of the location, 
date, and time of encounter; condition; and sex. 
For the dead animals, we measured the total body 
length and pectoral flipper length, from anterior 
insertion to tip. We obtained straight-line body 
length measurements with a reel fiberglass tape 
for each dead individual encountered except for 
one animal, for which only a curved measurement 
was taken. Body length was measured from the 
tip of the upper jaw to the notch between the tail 
flukes. Animal condition was classified following 
the criteria described by Pugliares et al. (2007). 
In addition, we returned the following day, 11 
March 2011, to take a complete set of straight-line 

Figure 1. Location of five short-finned pilot whales (Globicephala macrorhynchus) stranded on False Bluff beach, 
Nicaragua, 10 March 2011; baseline map created using Maptool (SEATURTLE.ORG, 2002).
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measurements with an aluminum tree-caliper 
(127-cm maximum opening) or reel fiberglass 
tape for one recently dead animal, and to dissect 
the auditory canals to look for the presence of 
parasites since they have been reported to occur 
frequently in stranded short-finned pilot whales 
(see Mignucci-Giannoni et al., 1998). 

On 10 March 2011, we surveyed an estimated 
35.7 km of beach and nearshore waters between 
the Pearl Lagoon bar mouth to the north at 12° 
21' 05" N, 83° 37' 04" W and stranded individual 
#5 to the south at 12° 02'  50" N, 83° 41' 14" W. 
On 11 March 2011, we resurveyed an estimated 
32.5 km between the Pearl Lagoon bar mouth 
and stranded individual #2. During the 10 March 
survey, we encountered five odontocetes stranded 
between 5.7 and 9.8 km north of El Bluff 
(Figure 1). We did not observe any animals swim-
ming in the vicinity of the stranding event. No 
additional cetaceans were observed during the 
11 March survey.

Of the five animals encountered stranded, two 
were still alive (individuals #3 and #5). VH and 
an assistant transported individual #3, a small-
sized animal encountered close to the surf, with 
the aid of sheets and towels, back into shallow 
water. Individual #5, a larger animal, was trans-
ported back into the water with the assistance of a 
group of local residents who had arrived by trac-
tor with trailer from El Bluff. We maintained each 
animal at the surface until it regained mobility and 
was able to swim unaided, a period of about 10 to 
15 min. Both animals swam perpendicular to the 
coast, heading offshore until we lost sight of them. 
The group of local residents reported to one of us 
(VH) that they had released two animals they had 

encountered stranded prior to arriving at individu-
als #4 and #5, but north of El Bluff.

The remaining three animals we encountered 
stranded were dead. We considered an animal dead 
when there were obvious signs of decomposition 
or it did not move or breathe for more than 20 min. 
We did not observe any obvious external signs of 
trauma, mutilation, or tags on the three dead ceta-
ceans. Condition of the carcasses encountered was 
either a “2” (fresh) or a “3” (moderate decompo-
sition) (Table 1). Straight-line total body length 
ranged from 331.1 to 420.0 cm, and three of the 
four animals sexed were females (Table 1). The 
complete set of measurements for individual #2 
is provided in Table 2. Dissection of the cranial 
sinuses of individual #2 revealed the presence of a 
large number of the nematode Stenurus sp. 

Animals were identified to species based on 
morphology, dentition, and geographic location 
of the stranding event. All animals had a promi-
nent bulbous, blunt head with a barely discernible 
beak (Figure 2A). The bodies were robust and 
had a dark coloration (Figure 2B). The dorsal fin 
was falcate and broad at the base, and was located 
anterior to the mid-point on the back. The shape 
of the head and position of the dorsal fin are con-
sistent with that of pilot whales and inconsistent 
with similar species of odontocetes (Jefferson 
et al., 2008).

The pectoral flippers of all the animals we 
encountered were smoothly curved like those 
of short-finned pilot whales; whereas those of 
long-finned pilot whales (Globicephala melas) 
are more angled, forming a bend or “elbow” 
(Jefferson et al., 2008; Olson, 2009) (Figure 2C). 
Additionally, the ratio of the length of the pectoral 

Table 1. Short-finned pilot whales (Globicephala macrorhynchus) encountered stranded on False Bluff beach, Nicaragua, 
10 March 2011; N/A = not available.

Individual
Time 
found Location Condition1 Sex

Pectoral 
flipper  
length2 (cm)

Total straight- 
line body 
length (cm)

Ratio of pectoral  
flipper to total  
body lengths (%)

#1 0750 12° 05' 03" N,  
83° 41' 18" W

3 (Moderate 
decomposition)

Female 52.0 390.03 N/A

#2 0840 12° 04' 33" N,  
83° 41' 18" W

2 (Fresh) Female 58.1 331.1 17.5

#3 1000 12° 03' 00" N,  
83° 41' 14" W

1 (Alive) N/A N/A N/A N/A

#4 1000 12° 02' 50" N,  
83° 41' 14" W

3 (Moderate 
decomposition)

Male 74.5 420.0 17.7

#5 1000 12° 02' 50" N,  
83° 41' 14" W

1 (Alive) Female N/A N/A N/A

1 Body condition scale is based on Pugliares et al. (2007).
2 Straight-line measurement is from anterior insertion to tip.
3 Length is curved, following the dorsal midline, from the tip of the upper jaw to the notch between the tail flukes.
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flipper to total body length for short-finned pilot 
whales ranges from 15.8 to 18.9%; whereas in 
G. melas, the ratio ranges from 21.9 to 26.2% 
(Yonekura et al., 1980), although Bloch et al. 
(1993) reported a small overlap in this ratio for 
short- and long-finned pilot whales. The pecto-
ral flipper to total body length ratio for individu-
als #2 and #4 was 17.5 and 17.7%, respectively 
(Table 1), providing additional support for iden-
tification of the animals stranded in Nicaragua as 
short-finned pilot whales.

Individual #2 had eight teeth per row 
(Figure 2D); and although the dental count of 
short- and long-finned pilot whales overlap, with 
short-finned pilot whales having 7 to 9 teeth per 
row and long-finned pilot whales having 9 to 12 
teeth per row (Olson, 2009), the overlap in tooth 
count between the two species does not affect the 
identification of this animal as a short-finned pilot 
whale. 

Pigmentation features in the form of a gray 
eye blaze and a saddle patch posterior to the 
dorsal fin can be observed in pilot whales (Bloch 
et al., 1993); however, we did not detect any of 
these features on the animals we encountered. 
Nonetheless, pigmentation patterns can be highly 
variable, and such features can disappear rapidly 
in dead animals (Yonekura et al., 1980; Stacey & 
Baird, 1993).

This stranding in the tropical waters of 
Nicaragua is well within the 50° N and 40° S 
limits of the known distribution for G. macrorhyn-
chus (Jefferson et al., 2008; Olson, 2009) and well 
outside the northern and southern range of the 
antitropical distribution for G. melas. Although 
geographic location is not a definitive argument 
for species identification, G. melas is reported to 
occur primarily in temperate and subpolar regions 
(Jefferson et al., 2008; Olson, 2009), far from 
Nicaragua’s coast. Thus, based on our observa-
tions of the stranded animals’ characteristics and 
the geographic location of this stranding event, we 
identified all animals encountered as short-finned 
pilot whales (Figure 2). 

Overall, a minimum of five, and possibly a total 
of seven short-finned pilot whales were encoun-
tered stranded on 10 March 2011 within 9.8 km 
north of El Bluff. Our maximum count includes 
the two live individuals that had stranded to the 
south of individual #5. Individuals #3, #4, and 
#5 stranded in close proximity to each other 
(Figure 1; Table 1) and were spotted on the beach 
by us at the same time. We had just completed the 
release of individual #3 when the local residents 
arrived. We lack reliable information about the 
sex and size of the two individuals released by the 
locals; and although the description of the animals 
they provided was consistent with G. macrorhyn-
chus, the possibility remains that these animals 
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Table 2. Straight-line measurements of Globicephala macrorhynchus individual #2, False Bluff beach, Nicaragua, 11 March 
2011. %TL = percent of total body length; N/A = not applicable.

Body region Measurement (cm) %TL

Tip of snout to fluke notch (total length) 331.1 100.0
Tip of snout to apex of melon 2.3 0.7
Tip of snout to gape of mouth 35.0 10.6
Tip of snout to center of eye 37.4 11.3
Tip of snout to center of blowhole 38.1 11.5
Tip of snout to anterior insertion of pectoral flipper 63.9 19.3
Tip of snout to anterior insertion of dorsal fin 86.1 26.0
Tip of snout to dorsal fin tip 126.6 38.2
Tip of snout to center of genital slit 211.3 63.8
Tip of snout to anus 226.2 68.3
Fluke notch to anus 108.6 32.8
Dorsal fin height 27.9 8.4
Pectoral flipper, anterior length 58.1 17.5
Pectoral flipper, maximum width 16.9 5.1
Fluke width 82.0 24.8
Blubber thickness – dorsal 1.8 N/A
Blubber thickness – lateral 1.4 N/A
Blubber thickness – ventral 1.9 N/A
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may have been a different species. While we did 
not observe the two animals reported to us, there 
was no apparent motivation for the locals to pro-
vide false information on their release of two ani-
mals, including no request for compensation of 
any kind, and, therefore, we regard their informa-
tion as reliable. The possibility that the two ani-
mals released by the local residents were the same 
individuals that we encountered alive (#3 and #5) 
is highly unlikely due to the timing of both groups 
of people on the beach and the coastal current. The 
prevailing southerly coastal current would have 
made it difficult for the animals released by the 
local residents to have traveled northward against 
the current and strand above the swash line prior 
to our arrival.

To avoid overestimating the number of stranded 
pilot whales, our total does not include the three 
stranded animals encountered by MARENA’s 
staff on 8 March 2011. Based on the description 
of the dead animal reported by Balladares García 
& Reyes Buitrago (2011), we believe this animal 
was probably our individual #1. Also, one of the 
photographs included in this same report shows 
one of the live animals with a V-shaped scrape on 
the left side of its head, posterior to the mouth. 
On 10 March 2011, an identical scrape was also 
visible on our individual #2; thus, it is highly 
likely they were the same animal. Nevertheless, 
it is possible that the remaining individual, which 
was released by MARENA personnel, was not 
encountered by us during our survey. If this was 
the case, then as many as eight short-finned pilot 
whales could have been involved in this mass 
stranding event.

Globally, short-finned pilot whales are listed 
as data deficient by the International Union for 
Conservation of Nature (IUCN) (Taylor et al., 
2011), despite being one of the most common 
cetaceans comprising mass strandings (Morales 
Vela & Olivera Gómez, 1993; Jefferson et al., 
2008; Olson, 2009; Téllez et al., 2014). Stranding 
events and, to a lesser extent, the study of live, wild 
populations in areas where the edge of the conti-
nental shelf is close to shore (e.g., Hawaii, USA; 
the Canary Islands, Spain) (Migura & Meadows, 
2002; Aguilar Soto et al., 2008; Sakai et al., 2011) 
have been the source of most of the knowledge 
accumulated about pilot whales. The broad shal-
low profile off the coast of eastern Nicaragua 
likely deters this species from approaching the 
coastal shoals where most human activities occur. 
Nevertheless, several local fishermen identified 
the pilot whales in our photographs as “blackfish” 
and reported having seen them previous to this 
stranding event, although it is possible that some 
of the previous sightings might have been other 
dark-colored odontocetes (e.g., false killer whale, 
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Figure 2. Short-finned pilot whales encountered stranded on 
False Bluff beach, Nicaragua, 10 March 2011: (A) antero-
lateral view of individual #1, (B) external appearance of 
individual #2, (C) antero-lateral view of individual #2 with 
skin beginning to slough off by the following day (11 March 
2011) (note shape of pectoral flipper), and (D) teeth from 
individual #2 (Photo credit: V. Huertas)

First Record of Short-Finned Pilot Whales Stranding in Caribbean Nicaragua
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pygmy killer whale [Feresa attenuata], or melon-
headed whale [Peponocephala electra]). 

Although mass strandings are likely the result of 
a sequence of events, several hypotheses have been 
suggested to explain their occurrence (Ridgway 
& Dailey, 1972; Morimitsu et al., 1987; Duignan 
et al., 1995; Kirkwood et al., 1997; Wiley et al., 
2001; Degollada et al., 2002; Fernández et al., 
2008). Entrapment is unlikely to be the cause of 
this mass stranding due to the small tidal range 
and the absence of topographical features along 
the coast of Nicaragua. Although bycatch of ceta-
ceans (Carr & Bonde, 2000; Edwards & Schnell, 
2001) and sea turtles (Lagueux & Campbell, 
2005) occurs along this coast, we did not observe 
conspicuous marks or scars on the three dead 
stranded animals, suggesting that it was unlikely 
that these pilot whales had any recent interaction 
with fisheries.

The nematode Stenurus sp. has frequently been 
reported among a broad range of odontocetes, 
including G. macrorhynchus (Mignucci-Giannoni 
et al., 1998); however, it is not clear whether 
this pseudaliid nematode is involved in cetacean 
strandings or not. Early reports suggest Stenurus 
sp. can cause pathologies to the auditory organs 
that can likely affect echolocation and the hearing 
ability of odontocetes (Dailey & Walker, 1978; 
Delyamure, 1955, as cited in Geraci & St. Aubin, 
1987). In the 1980s, however, researchers noted 
that pathological disorders may not necessar-
ily impair hearing and echolocation (Parry et al., 
1983; Geraci & St. Aubin, 1987), and, thus, may 
not hinder the host’s ability to communicate or 
find prey. In fact, more recent studies have con-
cluded that the presence of Stenurus minor (even 
in large numbers) in both healthy and diseased 
harbour porpoises (Phocoena phocoena) sug-
gested that they were not negatively affected by 
the parasite (Faulkner et al., 1998; Gibson et al., 
1998). Based on the available information, we 
have insufficient evidence to suggest a hypothesis 
to explain this mass stranding event in Nicaragua.

Our observations of G. macrorhynchus in 
Caribbean Nicaragua add to the list of marine 
mammals known to occur in these waters. It is 
not clear whether short-finned pilot whales occur 
regularly in Nicaraguan waters; however, the 
deep-diving habits of these odontocetes (Aguilar 
Soto et al., 2008; Olson, 2009) and the shallow 
profile of Caribbean Nicaragua’s inshore waters 
suggest their presence may be only occasional. 
Further research is needed to evaluate the extent 
of marine mammal biodiversity and abundance in 
this region. In particular, systematic surveys of the 
continental shelf edge off Nicaragua’s Caribbean 
coast are needed to determine if important 

foraging areas or migratory corridors occur for G. 
macrorhynchus in this region.

Acknowledgments

We would like to thank D. McCoy and R. Julio 
for the valuable assistance they provided during 
the rescue and data collection. We also thank 
the former MARENA delegate for the Región 
Autónoma Costa Caribe Sur (RACCS) J. 
Schwartz and technicians Á. Balladares, S. Reyes, 
and T. Ruiz, who provided important assistance 
in the field. Local residents from El Bluff were 
instrumental in assisting to lift and transport indi-
vidual #5 into the water, and for sharing their 
observations with the lead author. We appreciate 
the expertise and guidance provided remotely by 
the following individuals during the stranding 
event: R. Bonde, C. Campbell, D. McAloose, A. 
Mignucci-Giannoni, K. Moore, H. Rosenbaum, 
M. Uhart, and L. Wilkins. We are grateful to E. 
Degollada for critical assistance in identifying 
the parasite and to C. Campbell, the editor K. 
Dudzinski, and two anonymous reviewers for 
their valuable contributions that greatly improved 
this manuscript.

Literature Cited

Acevedo-Gutiérrez, A., DiBerardinis, A., Larkin, S., 
Larkin, K., & Forestell, P. (2005). Social interactions 
between tucuxis and bottlenose dolphins in Gandoca-
Manzanillo, Costa Rica. Latin American Journal of 
Aquatic Mammals, 4(1), 49-54. http://dx.doi.org/10.55 
97/lajam00069

Aguilar Soto, N., Johnson, M. P., Madsen, P. T., Díaz, 
F., Dominguez, I., Brito, A., & Tyack, P. L. (2008). 
Cheetahs of the deep sea: Deep foraging sprints in 
short-finned pilot whales off Tenerife (Canary Islands). 
Journal of Animal Ecology, 77(5), 936-947. http://dx. 
doi.org/10.1111/j.1365-2656.2008.01393.x

Balladares García, A. M., & Reyes Buitrago, S. (2011). 
Informe caso cetáceos varados en la playa del Puerto 
El Bluff, Bluefields costa Caribe de Nicaragua [Report 
of cetaceans stranding in Puerto El Bluff beach, 
Bluefields Caribbean coast of Nicaragua]. Bluefields, 
Región Autónoma Atlántico Sur, Nicaragua: Ministerio 
del Ambiente y los Recursos Naturales. 7 pp.

Bloch, D., Zachariassen, M., & Zachariassen, P. (1993). 
Some external characters of the long-finned pilot whale 
off the Faroe Islands and a comparison with the short-
finned pilot whale. Report of the International Whaling 
Commission (Special Issue), 14, 117-135.

Boisseau, O., Leaper, R., & Moscrop, A. (2006). 
Observations of small cetaceans in the Eastern 
Caribbean (Paper SC/58/SM24).  Presented to the 
Scientific Committee, 58th Annual Meeting of the 

Huertas and Lagueux



  33First Record of Short-Finned Pilot Whales Stranding in Caribbean Nicaragua

International Whaling Commission (IWC), St. Kitts & 
Nevis. 

Caldwell, D. K., & Caldwell, M. C. (1971). Porpoise fish-
eries in the southern Caribbean—Present utilizations 
and future potentials. Proceedings of the 23rd Annual 
Session of the Gulf and Caribbean Fisheries Institute 
(pp. 195-206). Coral Gables, FL: Rosenstiel School of 
Marine and Atmospheric Science.

Caldwell, D. K., & Erdman, D. S. (1963). The pilot whale 
in the West Indies. Journal of Mammalogy, 44(1), 113-
115. http://dx.doi.org/10.2307/1377178

Campbell, C. L. (2003). Population assessment and man-
agement needs of a green turtle, Chelonia mydas, 
population in the western Caribbean (Doctoral disser-
tation). University of Florida, Gainesville. Retrieved 
16 December 2014 from www.bio-nica.info/biblioteca/
Campbell2003PhDThesis.pdf.

Carr, T., & Bonde, R. K. (2000). Tucuxi (Sotalia fluviati-
lis) occurs in Nicaragua, 800 km north of its previously 
known range. Marine Mammal Science, 16(2), 447-452. 
http://dx.doi.org/10.1111/j.1748-7692.2000.tb00936.x

Casinos, A., & Bou, J. (1980). On a massive stranding of 
short-finned pilot whale, Globicephala macrorhynchus 
Gray 1846, on Margarita Island, Venezuela. Scientific 
Reports of the Whales Research Institute, 32, 145-148.

Chang Bennett, R. (2010). The spiny lobster fishery in 
Nicaragua: A socio-ecological system approach to 
resource management (Unpublished master’s thesis). 
University of Maine, Orono.

Dailey, M. D., & Walker, W. A. (1978). Parasitism as a 
factor (?) in single strandings of southern California 
cetaceans. The Journal of Parasitology, 64(4), 593-596. 
http://dx.doi.org/10.2307/3279939.

Degollada, E., André, M., Arbelo, M., & Fernández, 
A. (2002). Incidence, pathology and involvement of 
Nasitrema species in odontocete strandings in the 
Canary Islands. Veterinary Record, 150(3), 81-82. http://
dx.doi.org/10.1136/vr.150.3.81

Duignan, P. J., House, C., Geraci, J. R., Early, G., Copland, 
H. G., Walsh, M. T., . . . Moore, M. (1995). Morbillivirus 
infection in two species of pilot whale (Globicephala 
sp.) from the western Atlantic. Marine Mammal Science, 
11(2), 150-162. http://dx.doi.org/10.1111/j.1748-7692. 
1995.tb00514.x

Edwards, H. H., & Schnell, G. D. (2001). Status and ecol-
ogy of Sotalia fluviatilis in the Cayos Miskito Reserve, 
Nicaragua. Marine Mammal Science, 17(3), 445-472. 
http://dx.doi.org/10.1111/j.1748-7692.2001.tb00998.x

Faulkner, J., Measures, L. N., & Whoriskey, F. G. (1998). 
Stenurus minor (Metastrongyloidea: Pseudaliidae) 
infections of the cranial sinuses of the harbour porpoise, 
Phocoena phocoena. Canadian Journal of Zoology, 76, 
1209-1216. http://dx.doi.org/10.1139/z98-057

Fernández, A., Esperón, F., Herraéz, P., de los Monteros, 
A. E., Clavel, C., Bernabé, A., . . . Bayón, A. (2008). 
Morbillivirus and pilot whale deaths, Mediterranean 
Sea. Emerging Infectious Diseases, 14(5), 792-794. 
http://dx.doi.org/10.3201/eid1405.070948

Geraci, J. R., & St. Aubin, D. J. (1987). Effects of para-
sites on marine mammals. International Journal for 
Parasitology, 17(2), 407-414. http://dx.doi.org/10.1016/ 
0020-7519(87)90116-0

Gibson, D. I., Harris, E. A., Bray, R. A., Jepson, P. D., 
Kuiken, T., Baker, J. R., & Simpson, V. R. (1998). A 
survey of the helminth parasites of cetaceans stranded on 
the coast of England and Wales during the period 1990-
1994. Journal of the Zoological Society of London, 244, 
563-574. http://dx.doi.org/10.1111/j.1469-7998.1998.tb 
00061.x

Jefferson, T. A., Webber, M. A., & Pitman, R. L. (2008). 
Marine mammals of the world: A comprehensive guide 
to their identification. Burlington, MA: Academic Press. 
http://dx.doi.org/10.1016/B978-012383853-7.50001-9

Jiménez, I. (2002). Heavy poaching in prime habitat: 
The conservation status of the West Indian mana-
tee in Nicaragua. Oryx, 36(3), 272-278. http://dx.doi.
org/10.1017/S0030605302000492

Kirkwood, J. K., Bennett, P. M., Jepson, P. D., Kuiken, T., 
Simpson, V. R., & Baker, J. R. (1997). Entanglement 
in fishing gear and other causes of death in cetaceans 
stranded on the coasts of England and Wales. Veterinary 
Record, 141, 94-98. http://dx.doi.org/10.1136/vr.141.4. 
94

Lagueux, C. J. (1998). Marine turtle fishery of Caribbean 
Nicaragua: Human use patterns and harvest trends 
(Doctoral dissertation). University of Florida, 
Gainesville. Retrieved 16 December 2014 from https://
ia601503.us.archive.org/25/items/marineturtlefish-
00lagu/marineturtlefish00lagu.pdf

Lagueux, C. J., & Campbell, C. L. (2005). Marine turtle 
nesting and conservation needs on the south-east coast of 
Nicaragua. Oryx, 39(4), 1-8. http://dx.doi.org/10.1017/
S0030605305001067

Lagueux, C. J., Campbell, C. L., & McCoy, W. A. (2003). 
Nesting and conservation of the hawksbill turtle, 
Eretmochelys imbricata, in the Pearl Cays, Nicaragua. 
Chelonian Conservation and Biology, 4(3), 588-602. 

Lagueux, C. J., Campbell, C. L., & Strindberg, S. 
(2014). Artisanal green turtle, Chelonia mydas, fish-
ery of Caribbean Nicaragua: I. Catch rates and trends, 
1991-2011. PLOS ONE, 9(4), e94667. http://dx.doi.
org/10.1371/journal.pone.0094667

León C., S. (2011, March 10). Aparecen 13 orcas en 
Bluefields [Thirteen orcas appear in Bluefields]. La 
Prensa (Nicaragua), p. 6B. Retrieved from www. 
laprensa.com.ni/2011/03/10/departamentales/54359-
aparecen-13-orcas-en-bluefields

LeRoux, R. A., Dutton, P. H., Abreu-Grobois, F. A., 
Lagueux, C. J., Campbell, C. L., Delcroix, E., . . . 
Stapleton, S. (2012). Re-examination of population 
structure and phylogeography of hawksbill turtles in the 
Wider Caribbean using long mtDNA sequences. Journal 
of Heredity, 103(6), 806-820. http://dx.doi.org/10.1093/
jhered/ess055



34 

Mignucci-Giannoni, A. A. (1998). Zoogeography of ceta-
ceans off Puerto Rico and the Virgin Islands. Caribbean 
Journal of Science, 34(3-4), 173-190.

Mignucci-Giannoni, A. A., Hoberg, E. P., Siegel-Causey, 
D., & Williams, E. H., Jr. (1998). Metazoan parasites 
and other symbionts of cetaceans in the Caribbean. The 
Journal of Parasitology, 84(5), 939-946. http://dx.doi.
org/10.2307/3284625

Migura, K. A., & Meadows, D. W. (2002). Short-finned 
pilot whales (Globicephala macrorhynchus) interact 
with melon-headed whales (Peponocephala electra) in 
Hawaii. Aquatic Mammals, 28(3), 294-297.

Mitchell, E. D. (1975). Porpoise, dolphin, and small 
whale fisheries of the world (Monograph No. 3). Gland, 
Switzerland: International Union for Conservation of 
Nature (IUCN). 

Morales Vela, B., & Olivera Gómez, L. D. (1993). 
Varamiento de calderones Globicephala macrorhynchus 
(Cetacea: Delphinidae) en la isla de Cozumel, Quintana 
Roo, México [Stranding of pilot whales Globicephala 
macrorhynchus (Cetacea: Delphinidae) on Isla 
Cozumel, Quintana Roo, Mexico]. Anales Instituto 
Biología Universidad Nacional Autónoma México Serie 
Zoología, 64(2), 177-180.

Morimitsu, T., Nagai, T., Ide, M., Kawano, H., Naichuu, 
A., Koono, M., & Ishii, A. (1987). Mass stranding of 
odontoceti caused by parasitogenic eighth cranial neu-
ropathy. Journal of Wildlife Diseases, 23(4), 586-590. 
http://dx.doi.org/10.7589/0090-3558-23.4.586

Mortimer, J. A. (1981). The feeding ecology of the 
West Caribbean green turtle (Chelonia mydas) in 
Nicaragua. Biotropica, 13(1), 49-58. http://dx.doi.org/ 
10.2307/2387870

Navarro, D. (1988). A stranding record of Globicephala 
macrorhynchus (Cetacea: Delphinidae) in Yucatan, 
Mexico. The Southwestern Naturalist, 33(2), 247-248. 
http://dx.doi.org/10.2307/3671907

Nietschmann, B. (1972). Hunting and fishing focus among 
the Miskito Indians, Eastern Nicaragua. Human Ecology, 
1(1), 41-67. http://dx.doi.org/10.1007/BF01791280

Olson, P. A. (2009). Pilot whales: Globicephala melas 
and G. macrorhynchus. In W. F. Perrin, B. J., Würsig, 
& J. G. M. Thewissen (Eds.), Encyclopedia of marine 
mammals (2nd ed., pp. 847-852). San Diego: Elsevier. 
http://dx.doi.org/10.1016/B978-0-12-373553-9.00197-8

Pardo, M. A., & Palacios, D. M. (2006). Cetacean ocurrence 
in the Santa Marta region, Colombian Caribbean, 2004-
2005. Latin American Journal of Aquatic Mammals, 
5(2), 129-134. http://dx.doi.org/10.5597/lajam00105

Parry, K., Moore, M., & Hulland, G. (1983). Why do 
whales come ashore? New Scientist, 97(1349), 716-717.

Pugliares, K. R., Bogomolni, A., Touhey, K. M., Herzig, 
S. M., Harry, C. T., & Moore, M. J. (2007). Marine 
mammal necropsy: An introductory guide for strand-
ing responders and field biologists (WHOI Technical 
Report). Woods Hole, MA: Woods Hole Oceanographic 
Institution. 132 pp. http://dx.doi.org/10.1575/1912/1823 

Ridgway, S. H., & Dailey, M. D. (1972). Cerebral and cer-
ebellar involvement of trematode parasites in dolphins 
and their possible role in stranding. Journal of Wildlife 
Diseases, 8(1), 33-43. http://dx.doi.org/10.7589/0090-
3558-8.1.33

Sakai, M., Aoki, K., Sato, K., Amano, M., Baird, R. W., 
Webster, D. L., . . . Miyazaki, N. (2011). Swim 
speed and acceleration measurements of short-
finned pilot whales (Globicephala macrorhynchus) 
in Hawai’i. Mammal Study, 36, 55-59. http://dx.doi.
org/10.3106/041.036.0107

SEATURTLE.ORG. (2002). Maptool. Retrieved from 
www.seaturtle.org/maptool

Stacey, P. J., & Baird, R. W. (1993). Status of the short-
finned pilot whale, Globicephala macrorhynchus, in 
Canada. Canadian Field-Naturalist, 107(4), 481-489.

Taylor, B. L., Baird, R., Barlow, J., Dawson, S. M., Ford, 
J., Mead, J. G., . . . Pitman, R. L. (2011). Globicephala 
macrorhynchus. In IUCN (Ed.), 2013 IUCN red list of 
threatened species, Version 2013.2. Retrieved 20 June 
2015 from www.iucnredlist.org

Téllez, R., Mignucci-Giannoni, A. A., & Caballero, S. 
(2014). Initial description of short-finned pilot whale 
(Globicephala macrorhynchus) genetic diversity from 
the Caribbean. Biochemical Systematics and Ecology, 
56, 196-201. http://dx.doi.org/10.1016/j.bse.2014.06. 
001

Vander Zanden, H. B., Arthur, K. A., Bolten, A. B., Popp, 
B. N., Lagueux, C. J., Harrison, E., . . . Bjorndal, K. A. 
(2013). Trophic ecology of a green turtle breeding popu-
lation. Marine Ecology Progress Series, 476, 237-249. 
http://dx.doi.org/10.3354/meps10185

Whitt, A. D., Jefferson, T. A., Blanco, M., Fertl, D., & Rees, 
D. (2011). A review of marine mammal records of Cuba. 
Latin American Journal of Aquatic Mammals, 9(2), 
65-122. http://dx.doi.org/10.5597/lajam00175

Wiley, D. N., Early, G., Mayo, C. A., & Moore, M. J. 
(2001). Rescue and release of mass stranded ceta-
ceans on Cape Cod, Massachusetts, USA; 1990-1999: 
A review of some response actions. Aquatic Mammals, 
27(2), 162-171.

Yonekura, M., Matsui, S., & Kasuya, T. (1980). On the 
external characters of Globicephala macrorhynchus off 
Taiji, Pacific coast of Japan. Scientific Reports of the 
Whales Research Institute, 32, 67-95.

Yoshida, H., Compton, J., Punnett, S., Lovell, T., Draper, 
K., Franklin, G., . . . Kato, H. (2010). Cetacean sight-
ings in the eastern Caribbean and adjacent waters, spring 
2004. Aquatic Mammals, 36(2), 154-161. http://dx.doi.
org/10.1578/AM.36.2.2010.15

Huertas and Lagueux




