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Abstract

Characterizing species occurrence, abundance, and
distribution is critical to the management of natu-
ral resources and the conservation of biodiversity.
In the Western Caribbean, little information exists
on the occurrence of aquatic mammals along the
Mesoamerican Barrier Reef System and adja-
cent aquatic ecosystems. Herein, we present the
first comprehensive review of aquatic mammals
encountered in the marine and freshwater habitats
of Belize. To determine which aquatic mammal
species occur in Belizean waters, we conducted
an extensive review of published and unpublished
reports of aquatic mammals. We located 163
unique reports from museum and animal collec-
tions, journal articles, theses, news reports, confer-
ence proceedings, institutional reports, and verified
accounts from personal observations. Our review
confirms the presence of 17 aquatic mammal spe-
cies in Belize: 15 cetaceans (Megaptera novaean-
gliae, Balaenoptera physalus, Ziphius cavirostris,
Physeter macrocephalus, Kogia breviceps, Orcinus
orca, Pseudorca crassidens, Globicephala macro-
rhynchus, Peponocephala electra, Stenella attenu-
ata, S. clymene, S. frontalis, S. longirostris, Steno
bredanensis, and Tursiops truncatus), one sirenian
(Trichechus manatus manatus), and one carnivore
(Lontra longicaudis annectens). Our findings pro-
vide the most up-to-date list of aquatic mammal
presence in Belize. Given the limited data points
obtained for most identified species, we recom-
mend that systematic studies be conducted to inves-
tigate the status of the variety of aquatic mammals

in the region to effectively monitor populations and
devise strategies to mitigate the negative impacts of
anthropogenic activity and climate change-related
ecosystem shifts.

Key Words: aquatic mammals, Belize, Western
Caribbean, marine mammals, species distribution

Introduction

Human activities and the widespread effects of
accelerated global climate change threaten most
marine and freshwater ecosystems (Schipper
et al., 2008; Estes et al., 2011; May-Collado &
Agnarsson, 2011). An understanding of the com-
position and diversity of species in aquatic ecosys-
tems is crucial to identifying the status of aquatic
mammals and enacting effective regulatory mea-
sures for their protection. Aquatic mammals are
defined as all mammals that spend the major-
ity of their lives in water and are dependent on
aquatic ecosystems to conduct activities critical
to their survival and reproduction (e.g., foraging
and breeding). This term includes marine mam-
mals (most of which inhabit oceanic habitats but
can also inhabit coasts and rivers) and freshwater
dependent mammals that include, but are not lim-
ited to, more than 129 species from the following
clades: Cetaceans (Suborders Mysticeti: baleen
whales; Odontoceti: toothed whales), Sirenians
(Trichechidae: manatees; Dugongidae: dugongs),
Pinnipeds (Otoriidae: sea lions; Phocidae:
seals; Odobenidae: walruses), and Carnivores
(Mustelidae: otters; Ursidae: polar bears).
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Aquatic mammals play key roles in their eco-
systems, ranging from primary consumers to top
predators to ecosystem engineers (Roman et al.,
2014; Kiszkaetal.,2015). Population declines and
extinctions of top marine predators result in tro-
phic cascades capable of impacting a broad range
of ecological processes (Heithaus et al., 2008;
Kiszka et al., 2015). Most aquatic mammal spe-
cies have endured major exploitation by humans.
In the past three centuries, a combination of hunt-
ing, habitat loss, and other anthropogenic impacts
have resulted in major population declines; loss
of genetic diversity (Chapin et al., 2000); and the
extinction of the baiji (Lipotes vexillifer), Steller’s
sea cow (Hydrodamalis gigas), Japanese sea lion
(Zalophus japonicus), Caribbean monk seal
(Monachus tropicalis), Japanese river otter (Lutra
lutra whiteleyi), and sea mink (Neovision mac-
rodon) (International Union for Conservation of
Nature [IUCN], 2015). Evidence from the fossil
record coupled with projections of extinction
risk indicates extinction rates for terrestrial and
marine fauna has increased several-fold com-
pared to historical rates (Ricciardi & Rasmussen,
1999; Davidson et al., 2012). Identifying the
potential impacts of the loss of aquatic mammal
species, their risk of extinction, and determining
their functional roles within aquatic ecosystems
requires baseline data on species presence and
distribution that is often lacking in regions with
limited resources to conduct wide-scale studies.

Information is limited on the status of aquatic
mammals across the riverine systems, coastal habi-
tats, and oceanic cayes and atolls in Belize, which
form the heart of the Mesoamerican Barrier Reef
System (MBRS). Reliable assessments of the status
of populations of aquatic mammal species found
in this region are currently infeasible due to the
absence of data on their occurrence, demograph-
ics, abundance, and distribution. The Belizean
government and a variety of national and interna-
tional nongovernmental organizations (NGOs) are
heavily invested in the conservation of Belizean
biodiversity and natural resources. Almost a third
of the Belizean territorial area is protected by 103
protected areas, including 17 forest reserves, four
nature reserves, 18 national parks, nine marine
reserves (MR), five natural monuments, 15 archae-
ological reserves, seven bird sanctuaries, 12 spawn-
ing aggregation reserves (National Protected Area
System [NPAS], 2015), and two regions protected
by the Ramsar Conventions on Wetlands (locations
designated for the protection and effective manage-
ment of wetlands) (Ramsar Convention Secretariat,
2013). Aquatic mammals are protected from extrac-
tion and hunting under the Wildlife Protection Act
of 1981. However, despite nationwide effort to
protect wildlife, systematic investigations of most

of the country’s aquatic mammals have not been
conducted due largely to limited resources and the
absence of dedicated in-country research institu-
tions for aquatic mammal research. The Antillean
manatee (Trichechus manatus manatus) and certain
populations of bottlenose dolphin (Tursiops trunca-
tus) are well studied in the region, both having been
the focus of numerous short- and long-term stud-
ies across the coastal and oceanic cayes of Belize.
However, due to the diverse ecological require-
ments and life histories of aquatic mammals, man-
agers and stakeholders should be cautious in gen-
eralizing potential threats and effective protection
measures to other species based on these findings.

The aim of this study is to present the first com-
prehensive review of aquatic mammal occurrence
in Belize and this region of the western Caribbean
Sea. We conducted an extensive review of pub-
lished and unpublished records of aquatic mam-
mals, verifying unpublished accounts when pos-
sible; mapped occurrence records in relation to
protected regions to provide the first cohesive
record of aquatic mammals in Belize; and then
discussed the extent of knowledge of each aquatic
mammal species in this region.

Methods

Study Region

We investigated all occurrences of aquatic mam-
mals throughout Belize from its northern border
with Quintana Roo, Mexico (N 18°29' 58", W 088°
13' 44") to its southern border with Guatemala
(N 15°38'45", W 088° 11' 15"). Our study region
extended to the maritime borders of Belize’s
Exclusive Economic Zone (EEZ) and included
313 km of coastline and 35,905 km?of territorial
sea (Figure 1). Belize is comprised of six districts,
numerous coastal and pelagic cayes, three oceanic
atolls, and 35 river catchments or watersheds that
drain into the Caribbean Sea. Its three oceanic
atolls are separated from the mainland by deep
water channels characterized by depths greater than
1,000 m (Stoddart, 1962; Stoddart et al., 1982).

Compilation and Review of Records

We conducted an extensive search for sighting
records within our study region. The source of
each aquatic mammal record was classified into
the following eight categories: (1) collection/
museum (specimens held in museums, animal col-
lections, or online databases), (2) peer-reviewed
article, (3) book/book chapter, (4) personal obser-
vation (unpublished sightings cited here as per-
sonal communications), (5) dissertation/thesis,
(6) institutional report (e.g., governmental, NGO,
institutional), (7) conference proceedings, and
(8) local news. In addition to the database search,
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Figure 1. Map of the study region in Belize showing its
districts, relevant locations, and the boundary of Belize's
Exclusive Economic Zone

we conducted online searches, contacted NGOs
and governmental organizations throughout
Belize to acquire sighting and stranding records,
and collected personal observations with accom-
panying data that were examined by the authors
of this review before verifying species identi-
fications. Reports from local news were only
accepted if accompanied by images that could be
used for verification. To find articles reporting
occurrences of aquatic mammals in Belize, we
examined a variety of scientific databases (e.g.,
Elsevier, Springerlink, Web of Science) and con-
sulted various scientific collections and museums
(e.g., Smithsonian Institution National Museum
of Natural History) using numerous relevant key
words and the scientific and common names of
33 aquatic mammal species previously reported in
the Caribbean (e.g., Jefferson & Lynn, 1994; Ward
et al., 2001; Platt & Rainwater, 2011).

When a confirmed occurrence of an aquatic
mammal species was represented in more than
one source (e.g., in an online database and as a
specimen in a collection), we included only the
original report if it was available. For unpublished
accounts, we attempted to contact the authors to
seek additional evidence of verification if the spe-
cies in question could be easily misidentified (e.g.,
species of Stenella) or if the species is outside of
its reported range (e.g., baleen whales). When
animal photos accompanied occurrence records,
we attempted to identify the species in question by

referring to marine mammal identification guides
(e.g., Jefferson et al., 2008) and consulting with
expert colleagues if species identification was chal-
lenging, especially when distinguishing between
Peponocephala electra and Pseudorca crassidens.

Mapping of Records

We mapped aquatic mammal occurrences where
coordinates were available or if a description of
the geographic sighting location was reported.
If latitude and longitude were available, coordi-
nates were plotted on a map using ArcGIS 10.3
(ESRI, St. Charles, MO, USA). If coordinates
were unavailable but data points were depicted on
a map, we georeferenced points using ArcGIS by
overlaying records with maps of Belize and iden-
tifying the approximate coordinates of each point.
Records that lacked geographic data or were only
associated with a broad region were not plotted in
the map. When data were available, one point was
generated for each reported sighting of groups
and/or individuals; thus, each mapped point may
represent the sighting of more than one animal.
Aquatic mammal occurrence records were over-
laid with the protected regions (NPAS, 2015)
in Belize, and we calculated the percentage of
reports that fell within these areas.

Results

Following our review of thousands of sources and
203 potential records, we compiled 163 unique
records of 17 aquatic mammal species in Belize.
Identified species include 15 cetaceans (two mys-
ticetes; 13 odontocetes), one sirenian, and one car-
nivore. Strandings consisted of 10.3% (n = 17) of
all reports, but this does not reflect actual stranding
frequencies for species given we considered only
individual reports of a stranding event and not the
total number of stranded animals. In order from
sources with the most to the least records, sources
came from collections/museums, personal observa-
tions, institutional reports, peer-reviewed articles,
theses, conference proceedings, local news, and no
unique records from books/book chapters (Table 1).
The Antillean manatee was the most commonly
reported species, followed closely by the neotropi-
cal river otter (Lontra longicaudis annectens) and
bottlenose dolphin (Table 1). Of the 17 verified
species, eight are classified as Data Deficient, six
of Least Concern, one is Vulnerable, and two are
Endangered (IUCN, 2015).

All verified records of aquatic mammals with
accompanying geographic data were mapped in
relation to all protected regions in Belize as of
2016 (Figure 2). There are thousands of individual
sighting records for coastal bottlenose dolphins
and manatees that have been observed in many
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Figure 2. Map of aquatic mammal reports throughout
Belize. Records were mapped according to species
name in Latin, alongside protected regions with relevant
site locations named. All reports with accompanying
geographic location data are depicted, with the exception of
Antillean manatees and coastal bottlenose dolphins. WDF
= worldwide distributed form.

coastal and oceanic protected areas, including
the Port of Honduras MR, Glover’s Reef MR,
Swallow Caye Wildlife Sanctuary (WS), Bacalar
Chico MR and National Park, and Turneffe Atoll
MR. These records were not mapped. Of the 105
mapped records, 40% (n = 42) fell within all pro-
tected areas, of which 16.2% (n = 17) represent
strandings. In the following section, we provide
a brief overview of each species in the Wider
Caribbean and discuss the occurrence records and
extent of knowledge of each verified species in
Belize according to their taxonomic order, genus
(where relevant), and species classification.

Order Cetacea, Suborder Mysticeti

Humpback Whale (Megaptera novaeangliae; Gray,
1846)—Humpback whales are reported extensively
throughout much of the Caribbean Sea (e.g., Winn
et al., 1975; Levenson & Leapley, 1978; Mignucci-
Giannoni, 1998; Swartz et al., 2003; Whitt et al.,
2011); however, to the best of our knowledge, they
have not been reported in the western Caribbean
Sea. There is a single verified sighting of an ema-
ciated lone individual, likely ill or disoriented,
which was observed in the Victoria Channel near

Placencia in the south of Belize on 24 February
2016 (A. Hagan, pers. comm., 24 February 2016)
(Figures 1 & 2) and for some weeks in Amatique
Bay, Guatemala, according to local news reports.
The animal was observed days later in the region,
eventually stranding and dying in the Toledo District
in southern Belize on 25 April 2016. Reports indi-
cate the individual had a gillnet attached to it at the
time of death but whether this was the cause of death
is unclear. The necropsy performed by the Toledo
Institute for Development and Environment (TIDE)
did not reveal cause of death (J. R. Foley, pers.
comm., 20 June 2016).

Fin Whale (Balaenoptera physalus, Linnaeus,
1758)— Across the Caribbean, groups of free-
ranging fin whales have been reported in Puerto
Rico (Mignucci-Giannoni, 1998), and strandings
have occurred near Venezuela (Lira et al., 1995)
and the Colombian Caribbean (Mufioz-Hincapié
et al., 1998), but they have not been observed in
the western Caribbean Sea (Archer et al., 2013).
On 28 April 1986, a single live adult female fin
whale stranded in Placencia near Buttonwood
Caye, but attempts to guide it into deep water were
unsuccessful (Figure 2) (Sanders et al., 1997).

Suborder Odontoceti

Cuvier’s Beaked Whale (Ziphius -cavirostris,
G. Cuvier, 1823)—Cuvier’s beaked whales have
been documented throughout the Caribbean (e.g.,
Caldwell et al., 1971a; Mignucci-Giannoni, 1998;
Rinaldi et al., 2006; Whitt et al., 2011). Near
Belize, the skeletal remains of several stranded
Z. cavirostris have been recovered along the
coast of the Mexican Caribbean (Nifio-Torres
et al., 2015). The only record of a beaked whale
in Belizean waters is a single Z. cavirostris that
stranded on Northern Cay on Lighthouse Reef
Atoll (LHR) in 1988 (Figure 2) (Sanders et al.,
1997). The specimen’s skull and vertebrae were
used to verify the species by D. Perrin (Sanders
etal., 1997).

Sperm Whale (Physeter macrocephalus, Linnaeus,
1758)—Sperm whales are broadly distributed
throughout most of the Caribbean (e.g., Watkins &
Moore, 1982; Watkins et al., 1985; Carlson et al.,
1995; Gordon et al., 1998; Cardona-Maldonado &
Mignucci-Giannoni, 1999; Boisseau et al., 2000;
Pardo et al., 2009b). In the Mexican Caribbean,
there are six confirmed reports of stranded sperm
whales, with the nearest stranding to Belize
reported in the Yucatan Peninsula (Ortega-
Argueta & Morales-Vela, 1998), near Cozumel
and Isla Mujeres (Xacur Maiza et al., 1998;
Nifo-Torres et al., 2015), and Espiritu Santo Bay
(Navarro et al., 1990). P. macrocephalus is the
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most commonly sighted large-toothed whale in
Belize, with seven confirmed sightings in pelagic
waters, most between Turneffe Atoll (TA) and
LHR (Table 1; Figure 2). In mid-April of 2010,
two sightings were reported between TA and LHR
(T. Rath, pers. comm., 30 June 2014; J. Romero,
pers. comm., 14 December 2014). During marine
mammal aerial surveys in April of 2012, two
individuals were sighted in the southern region
of the MBRS near the Sapodilla Cayes (Coastal
Zone Management Authority & Institute of Belize
[CZMAI], 2014) and one individual outside the
reef at Glover’s Reef Atoll (Figure 2). On 5 May
2015, M. Leslie (pers. comm., 6 May 2015)
encountered a single sperm whale near South
Water Caye. Anecdotal reports of P. macrocepha-
lus throughout Belize were frequent in our review,
and three sightings found online were verified
with video and photo data.

Pygmy (Kogia breviceps; Blainville, 1838) and
Dwarf Sperm Whales (K. sima; Owen, 1866)—
Pygmy and dwarf sperm whales have been reported
in deep waters throughout the Caribbean, primarily
from stranding records (e.g., Cardona-Maldonado
& Mignucci-Giannoni, 1999; Boisseau et al.,
2000). Morphological similarities between the two
species and their cryptic lifestyles make accurate
species identification of individuals at sea chal-
lenging. Numerous strandings of K. breviceps
(e.g., De la Parra Venegas, 1998; Ortega-Argueta
& Morales-Vela, 1998; Gonzalez Solis et al., 2006)
and K. sima (e.g., Sdnchez-Okrucky, 1997; Xacur
Maiza et al., 1998; Nino-Torres et al., 2015) have
been reported north of Belize in the neighboring
Mexican Caribbean. On 27 February 2009, a single
K. breviceps stranded on a beach of Blackbird Caye
at TA (Figure 2) (Szczepaniak & Cure, 2009). In
August 2013, K. Jenko (pers. obs., 25 August 2013)
encountered a single highly decomposed carcass
of a stranded K. breviceps on a beach in Bacalar
Chico MR and National Park on Ambergris Caye
(Figure 2). We were unable to verify specimens of
K. sima; however, we identified three separate news
reports of three stranded Kogia sp. on Ambergris
Caye (Figure 2). These included a live stranding
on 30 August 2008 and two separate strandings of
deceased individuals on 11 June 2009 and 12 June
2009, respectively. The live-stranded animal pre-
sented with large wounds on the flukes and shark
bites, and eventually succumbed to its injuries. Due
to a lack of high-quality pictures, these records
could not be verified to the species level.

Killer Whale (Orcinus orca; Fitzinger, 1860)—
Killer whales have been reported throughout the
Caribbean, with most sightings in the eastern
Caribbean (Bolafios-Jiménez et al., 2014) and

one report from the Mexican Caribbean (Nifio-
Torres et al., 2015). Five sightings of O. orca have
been documented in Belizean waters (Table 1;
Figure 2). In 1992, a group of two adult females
and a calf were observed south of TA (Figure 2)
(Sanders et al., 1997). Bolafios-Jiménez et al.
(2014) reported a single individual from the
1980s and a group of 15 animals in July of 1992.
In 2006, J. Robinson (pers. comm., 15 September
2013) encountered a group of O. orca between TA
and LHR (Figure 2) composed of a male, three
other likely females, and a calf. In December
2013, a commercial dive boat observed a group
near Mauger Caye northeast of TA (J. Romero,
pers. comm., 15 December 2014).

False Killer Whale (Pseudorca crassidens, Owen,
1846)—False killer whales have been exten-
sively reported throughout the Caribbean (e.g.,
Morzer Bruyns, 1969; Caldwell & Caldwell,
1975; Mignucci-Giannoni, 1998; Romero et al.,
2001; Boisseau et al., 2006; Rinaldi et al., 2006;
Pardo et al., 2009a, 2009b; Whitt et al., 2011)
and north of Belize in Quintana Roo and the
coastal Mexican Caribbean (e.g., Garcia-Rivas,
1999; Delgado Estrella et al., 2004; Nifio-Torres
et al., 2015). There are two confirmed sightings
of P. crassidens in Belize: a group of more than
eight animals observed on 3 May 2015 in pelagic
waters between TA and LHR (T. Sagee, pers.
comm., 30 May 2015) and a group of six or more
animals encountered southwest of TA on 5 May
2015 (M. Leslie, pers. comm., 6 May 2015).

Short-Finned Pilot Whale (Globicephala mac-
rorhynchus; Gray, 1846)—Short-finned pilot
whales are found throughout the Caribbean, typi-
cally in deep waters and at the edge of the conti-
nental shelf (Jérémie, 2005; Boisseau et al., 20006;
Whitt et al., 2011). Numerous strandings have
been reported throughout the Mexican Caribbean
(Morales-Vela & Olivera-Gémez, 1993; Nifo-
Torres et al., 2015). Groups of G. macrorhynchus
were observed on scuba dive trips at the southern
tipof TAon 1 April 2011 (E. A. Ramos, pers. obs.,
4 April 2012) and 8 December 2011 (Biodiversity
and Environmental Resource Data System
[BERDS], 2015) (Figure 2). On 16 November
2009, a group of more than 50 G. macrorhynchus
were observed in pelagic waters on ecotourism
boat trips from TA to LHR (A. N. Jeffords, pers.
comm., 30 April 2015). We located one online
video of people swimming with a small group of
G. macrorhynchus in Southern Belize in 2014.
This species is one of the most frequently reported
in Belize; however, most observations could not
be verified.
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Melon-Headed Whale (Peponocephala elec-
tra; Gray, 1846)—In the Caribbean, melon-
headed whales have been observed in Dominica,
St. Vincent, Venezuela, and Puerto Rico (Caldwell
et al., 1976; Watkins et al., 1997; Mignucci-
Giannoni et al., 1998; Bolafios & Villarroel-
Marin, 2003). Nifo-Torres et al. (2015) reported
the stranding of a live P. electra calf near Playa
del Carmen, Mexico. On 28 May 2014, a recently
deceased male neonate P. electra stranded on a
beach at the Bacalar Chico MR and National Park
in northern Belize (Figure 2) (Courtene-Jones,
2014). On 30 July 2014, a juvenile individual was
observed disoriented and injured in the shallow
waters of San Pedro, Ambergris Caye; it died the
following day (Figure 2) (J. Galves, pers. comm.,
20 September 2014). The animal had lacerations
along its head and right pectoral flipper and a
deeper wound on the front of its head, potentially
the result of a collision with a boat propeller. A
necropsy revealed large quantities of stomach
parasites, but the cause of death could not be
determined.

Pantropical Spotted Dolphin (Stenella attenuata;
Gray, 1846)—Pantropical spotted dolphins have
been reported throughout the Caribbean (e.g.,
Caldwell et al., 1971b; Roden & Mullin, 2000;
Mignucci-Giannoni et al.,2003). Jefferson & Lynn
(1994) sighted two groups of four S. attenuata in
pelagic waters more than 100 km east of Belize’s
EEZ.On 3 August 2015, a single female S. attenu-
ata live-stranded on TA (E. A. Ramos, pers. obs.)
and survived for approximately 8 h before pass-
ing. The necropsy revealed cysts (possible pannic-
ular parasitic cysts) located extensively through-
out the body, but the cause of stranding and death
could not be determined. On 15 December 2015, a
single deceased animal stranded at Hol Chan MR
(K. F. Castillo, pers. comm., 16 December 2015).

Clymene Dolphin (Stenella clymene; Gray,
1850)— In the Caribbean, Clymene dolphins have
been reported in the Windward Islands (Perrin &
Mead, 1994) and in Carriacou, north of Grenada
(Perrin et al., 1981). There are several stranding
reports for S. clymene in the Mexican Caribbean
near Cancun from 1991 to 2013 and one strand-
ing in Mahahual (Delgado Estrella et al., 1998;
Aguilar-Aguilar et al., 2010). Nifio-Torres et al.
(2015) reported the sighting of an interspecific
group of S. clymene and S. frontalis near Xcalak.
In Belize, a single animal stranded on Ambergris
Caye in 1991 (Figure 2) (Fertl et al., 2003;
Jefferson & Curry, 2003). Sanders et al. (1997)
reported 15 sightings of S. clymene in deep water
channels in Belize, with an average group size of
10.6 dolphins and a range of one to 35 dolphins.

Three of these observations occurred between TA
and the Belize Barrier Reef and 12 between TA
and LHR (Figure 2).

Atlantic Spotted Dolphin (Stenella frontalis; G.
Cuvier, 1829)— Atlantic spotted dolphins are
found throughout the Wider Caribbean (e.g.,
Mignucci-Giannoni, 1998), with strandings and
sightings of free-ranging individuals reported
in the Mexican Caribbean (Nifio-Torres et al.,
2015). In Belize, one stranded individual was
reported along the Monkey River on 15 August
1985 (BERDS, 2015). Groups of S. frontalis are
regularly observed ranging from Bacalar Chico
in northern Belize (Ateweberhan et al., 2011;
Chapman, 2012) to Port of Honduras in southern
Belize (Rojas-Arias, 2013). Sanders et al. (1997)
reported seven observations of S. frontalis, pri-
marily along the fringing reef of TA and LHR, and
neighboring deep water channels, including the
sighting of a neonate and a mixed-species group
with two unidentified stenellid dolphins. Rojas-
Arias (2013) identified 24 individuals throughout
the Port of Honduras MR (Figure 2).

Spinner Dolphin (Stenella longirostris; Gray,
1828)—Spinner dolphins have been documented
throughout the Caribbean (e.g., Caldwell et al.,
1971b; Jefferson & Lynn, 1994; Mignucci-
Giannoni, 1998; Rinaldi et al., 2006). Nifio-
Torres et al. (2015) reported groups of up to 15
spinner dolphins 15 km east/northeast of Isla
Mujeres in the Mexican Caribbean. Although
we located numerous anecdotal observations of
S. longirostris in Belizean waters, we could verify
only one sighing of this species between the
mainland and TA (Figure 2) (D. N. Castelblanco-
Martinez, pers. obs., 25 January 2015).

Rough-Toothed Dolphin (Steno bredanensis;
G. Cuvier in Lesson, 1828)—In the Caribbean,
rough-toothed dolphins have been reported off
Guadeloupe (Boisseau et al., 2000), Colombia
(Prieto-Rodriguez, 1988), Honduras (Kuczaj
& Yeater, 2007), Venezuela (Bolafios & Boher,
1996), Puerto Rico, and Virgin Bank (Mattila &
Clapham, 1989). Groups of S. bredanensis have
been observed north of Belize near Isla Mujeres,
Mexico (Delgado Estrella et al., 2002; Nifio-
Torres et al., 2015). Perkins & Miller (1983)
reported a mass-stranding event on 11 November
1981 of 13 S. bredanensis, found across a 60 to
90 m stretch of shore 30.5 m north of the Sibun
River (Figure 2). The causes of death could not
be determined due to the states of decomposi-
tion, but sex was identified for seven males and
five females. On 15 December 2008, a single
individual stranded between Wee-Wee Caye and
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Twin Caye (U.S. National Museum [USNM],
2015). Groups of S. bredanensis are frequently
sighted in the South Water Caye MR near Tobacco
Caye and Twin Cayes (Figure 2) (L. Kaufman,
pers. comm., 3 March 2015) and once in 2008
at Glover’s Reef Atoll by T. McClanahan of the
Wildlife Conservation Society (WCS) (L. Searle,
pers. comm., 11 March 2016). On 8 February
2015, two S. bredanensis were encountered east
of TA (Figure 2) (S. Teixeira Santos, pers. comm.,
8 February 2015). This species is regularly
reported in Placencia and southern Belize (Hines,
2011) but with few existing verifiable records.

Bottlenose Dolphin (Tursiops truncatus, Montagu,
1821)—In the Caribbean, bottlenose dolphins
occur in two distinct ecotypes or forms: (1) an
inshore or coastal ecotype and (2) an offshore
ecotype or worldwide distributed form (Caballero
et al., 2012). Both types occur regularly in Belize,
with each appearing distinct: the coastal form is
lighter in color, smaller in size, travels in smaller
groups, and inhabits shallow water ecosystems;
while the worldwide distributed form is darker,
larger, and is generally found in large groups in
pelagic waters. Minimal habitat overlap has been
observed between these types of T. truncatus near
the coasts, barrier reef, and fringing reefs of oce-
anic cayes and atolls. The genetic and species dis-
tinction between these types remains unresolved.

Coastal Ecotype—Coastal bottlenose dolphins
are one of the most well-studied marine mam-
mals in Belize. They are found in shallow bodies
of water, including river mouths, estuaries, and
lagoons, along the coasts, around cayes, and in
the countries’ three oceanic atolls. Anecdotal
reports suggest that strandings of this species
may be common throughout Belize but remain
largely unreported and/or undiscovered. Oceanic
Society (OS), an NGO based out of California,
USA, has logged over 1,500 sightings of coastal
T. truncatus at TA and the Drowned Cayes (DC)
in Belize, with 783 reported on OBIS-SEAMAP
(Ocean Biogeographic Information System—
Spatial Ecological Analysis of Megavertebrate
Populations) by E. A. Ramos. A small population
of coastal bottlenose dolphins at TA composed of
resident and transient animals (Campbell et al.,
2002; Dick & Hines, 2011) has been the subject
of long-term study since 1992. Abundance esti-
mates and long-term photo-identification indi-
cates a population size of 108 to 261 individuals
(Campbell et al., 2002; Hancock, 2007; Dick &
Hines, 2011) and suggests that TA serves as the
core area of a much larger home range, likely
including the DC and the coast of mainland Belize.
Approximately 170 bottlenose dolphins have been

photo-identified to date, with 16 demonstrating a
site fidelity of more than 22 y. Numerous other
studies have been conducted on this popula-
tion since 1992, including investigations of their
behavior, group size, habitat preference (Grigg
& Markowitz, 1997), social affiliations and site
fidelity (Bilgre, 1998; Hancock & Oliver, 2001;
Hancock, 2007), foraging and microhabitat use
(Hinderstein, 1998; Eierman & Connor, 2014),
and sound production (Campbell, 2004; Ramos,
2014).

In the DC, several kilometers east of Belize
City (Figure 1), a photo-identification study
from 1997 to 2002 revealed a population of 128
bottlenose dolphins with similar group sizes and
site fidelities as the population at TA (Kerr et al.,
2005), and continued photo-identification work at
TA found an overlap of three individuals between
the two regions (Hancock, 2007). Short-term
studies of this population have included investiga-
tions of their occurrence, distribution, group size
dynamics, habitat use, behavior, and affiliation
patterns (e.g., Sanders & Grigg, 1998; Sanders,
1999; Petersen, 2001; Kerr et al., 2005; Alongi,
2007). In the Port of Honduras MR in the Toledo
district of southern Belize (Figures 1 & 2), Rojas-
Arias (2013) identified 29 different individuals
across 67 sightings of dolphin groups (Figure 2).
One lone sociable dolphin was observed for
many years inhabiting the shallow waters of LHR
and the Blue Hole in the 1990s to early 2000s
(Dudzinski et al., 1995; Bilgre et al., 1999).
Although the population of bottlenose dolphins at
TA has been well studied, and populations have
been briefly studied in DC and PHR, in most areas
of Belize, crucial information is lacking on their
movement patterns, ecology, and susceptibility to
negative impacts from anthropogenic sources.

Worldwide Distributed Form—Only six records
were obtained for this form of 7. fruncatus in
Belize, more representative of a lack of reports
than a genuine absence given the frequent anec-
dotal reports of their occurrence. Scuba dive boats
in pelagic waters and shallow regions near the
reef regularly encounter groups, but most sight-
ings could not be verified or distinguished from
the coastal ecotype. Off TA, the worldwide dis-
tributed form has been observed periodically trav-
eling along the fringing reef since 1994 (Sanders
et al., 1997) and traveling in deep waters between
LHR and TA. Two individuals were resighted
several months apart in the same location in front
of Blackbird Caye, TA (Figure 2) (E. A. Ramos,
pers. obs., 28 February 2013), suggesting the pos-
sibility of site fidelity to specific regions for the
worldwide distributed form in Belize.
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Order Sirenia
West Indian Manatee; Antillean Subspecies
(Trichechus manatus manatus, Linnaeus, 1758)—
Antillean manatees inhabit coasts throughout the
Gulf of Mexico and Caribbean Sea (Husar, 1977,
Lefebvre et al., 1989; Fertl et al., 2005). This
species is the most extensively studied aquatic
mammal in Belize, with 43 reports of the spe-
cies along the rivers, coastal waters, and oceanic
atolls, and consistent monitoring in Belize since
the late 1960s (e.g., Charnock-Wilson, 1970;
Bengtson & Magor, 1979; McCarthy, 1986;
Gibson, 1995; Auil, 2004). Our review of records
of T. m. manatus—hereafter “manatees” —under-
estimates their actual prevalence (Table 1) as they
are the most commonly sighted marine mammal
in Belize, with dozens of strandings per year
(E. A. Ramos, pers. comm., 14 February 2016).
O’Shea & Salisbury (1991) reported Belize as
having the highest number of manatees identified
in any aerial survey conducted in the Caribbean
region, possibly due to the high quality of habi-
tat and low level of killing. Manatees consistently
travel along much of the Belizean coast from
north to south (Auil, 1988) across Belize and are
estimated to have a population size of 700 to 900
animals (Galvez et al., 2013). Year-round pres-
ence of this species also has been established in
Bacalar Chico in northern Belize (Jenko et al.,
2014). Three protected areas in Belize were cre-
ated specifically to protect manatees: (1) Gales
Point WS, (2) Swallow Caye WS, and (3) Corozal
Bay WS. Aerial surveys have shown that inshore
habitats (e.g., estuaries, lagoons, and rivers) are
preferred to offshore ones (i.e., cayes and coasts)
(Morales-Vela et al., 2000, 2007; Auil, 2004).
Turneffe Atoll is also the only entirely offshore
marine area reported as part of the distribution
of the species (Platt et al., 2000; Holguin, 2004;
Edwards et al., 2014), monitored primarily by
OS. Satellite tracking of manatees captured at TA
showed regular trips to the mainland, suggesting a
foraging strategy that guarantees necessary fresh-
water intake while maintaining use of the atoll as a
feeding area (Castelblanco-Martinez et al., 2012).
Self-Sullivan et al. (2003) documented the sea-
sonal occurrence and behavior of male manatees
between 1995 and 2001 at breaks in the northern
Belize Barrier Reef. Other studies included test-
ing manatee photo-identification as a tool to study
wild manatees in the Caribbean (Self-Sullivan,
2007), descriptions of their distribution and habi-
tat use in the DC (LaCommare et al., 2008), and
their use of resting holes (Bacchus et al., 2009).
In 1997, the Belizean government, various
NGOs, and U.S. agencies began a long-term
research project to study the population of man-
atees in Belize (Bonde et al., 2001; Auil et al.,

2007). Manatees are caught twice per year as
part of a larger tagging and tracking project that
started in Southern Lagoon and expanded to New
River Lagoon, Placencia Lagoon, Belize City
cayes (Auil et al., 2007), and TA (Castelblanco-
Martinez et al., 2013). With routinely conducted
health assessments on their physiological state,
and employing various kinds of radio-tracking
devices and passive integrative transponder (PIT)
tags, this project has yielded extensive insights on
the biology, genetics, health, diet, and physiol-
ogy of manatees in Belize (e.g., Harr et al., 2006;
Siegal-Willott et al., 2006; Vianna et al., 2006;
Alves-Stanley et al., 2010; Hunter et al., 2010;
Ramey, 2010; Wong et al., 2012; Flores-Cascante
et al., 2013; Allen, 2014). In January 2014, a
manatee monitoring program was implemented
in Bacalar Chico MR and National Park aimed at
providing information on the abundance trends,
distribution, habitat preferences, and habitat use
patterns of manatees encountered in the protected
area (Courtene-Jones et al., 2015).

Order Carnivora

Neotropical River Otter (Lontra longicaudis
annectens, Major, 1897)—The neotropical river
otter regularly occurs north of Belize in Quintana
Roo and Chetumal Bay, Mexico (Morales-Vela
& Olivera-Gomez, 1994; Gallo-Reynoso, 1997;
Calmé & Sanvincente, 2009). The Hondo River,
which borders Belize and Mexico, seems to be an
important area for the species: Morales-Vela &
Olivera-Gémez (1994) reported five sightings of
L. l. annectens on this river, and Orozco-Meyer
(1998) collected 42 samples of otter scat and
reported one sighting. Platt & Rainwater (2011)
observed a single individual preying upon turtles
along Cox Lagoon (Figure 2). Minty et al. (2001)
reported 15 sightings of this species on mainland
Belize: seven in the Rascpaculo River, five at
the Macal & Raspaculo Impoundment Area, and
three in the Chiquibul Forest (Figure 2). BERDS
(2015) contained over 31 records from across the
country (Figure 2). Santiago-Plata et al. (2014)
used sightings from BERDS and an additional 69
unreported sightings to build a predictive model
of habitat suitability for L. [. annectens in Belize.

Unconfirmed  Species—Numerous additional
reports were located for several species, but they
could not be verified. Historical records indi-
cate the distribution of the extinct Caribbean
monk seal (Monachus tropicalis; Gray, 1850)
included regions of southern Belize neighbor-
ing Guatemala and Honduras (Timm et al., 1997;
Kovacs, 2008). Seal Caye, within the Sapodilla
Caye MR, suggests a historical connection with
M. tropicalis (Figure 2). USNM (2015) contained
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five skeletal specimens from the neighboring
Yucatan Peninsula. We located four additional
records of Stenella sp.; however, accurate identifi-
cation of species of the genus Stenella is challeng-
ing because of the physical similarities among
species, so they could not be verified (Table 1;
Figure 2). Similar issues arise in the identification
of pelagic species of “blackfish” toothed whales
(e.g., G. macrorhynchus and P. electra) and both
species of Kogia. We identified a single record of
a stranded Fraser’s dolphin (Lagenodelphis hosei;
Fraser, 1956) in Belize at Hol Chan MR but were
unable to verify this report. Sanders et al. (1997)
reported the sighting of a group of eight common
dolphins (Delphinus delphis; Linnaeus, 1758) in
July of 1997 between Laughing Bird Caye and
Point Placencia along the mainland coast; how-
ever, given a lack of reliable evidence for short-
beaked common dolphins in the Gulf of Mexico
or the Wider Caribbean and their common mis-
identification (Jefferson et al., 2009), we could
not verify this record in absence of photo data.

Discussion

In this review, we confirm the presence of 17
aquatic mammal species across the freshwater and
marine habitats of Belize and provide the most
comprehensive review of aquatic mammal occur-
rences in this region of the western Caribbean Sea.
The list is comprised of 16 obligate marine mam-
mals (15 completely marine) and one freshwater
dependent carnivore. With the exception of the
Antillean manatee and coastal bottlenose dolphin,
no systematic data have previously been gathered
regarding the distribution and abundance of aquatic
mammal species in Belize. Records were sparse
for most identified cetaceans in our review. The
number of aquatic mammals reported in Belize
is similar to the Mexican Caribbean bordering
the north/northwest border of Belize (18 species;
Nifio-Torres et al., 2015) and Cuba (19 species;
Whitt et al., 2011). This review provides primar-
ily presence-only records of species occurrence;
thus, these data should not be used to indicate the
absence of unidentified species.

Systematic studies characterizing the status,
distribution, and abundance of the aquatic mam-
mals identified in Belize are desperately needed
for the management of protected areas and the
protection of biodiversity. While many of the
mapped records were located within protected
areas, nongovernmental and governmental orga-
nizations expend significant effort patrolling
these regions, translating to higher probabilities
of opportunistically encountering free-ranging
and stranded animals. The high density of sight-
ings in certain pelagic areas (e.g., between TA

and LHR) may represent a true density of species
in the region but is likely partially explained by
visitation bias as a result of common boat routes.
Frequent sightings of rough-toothed dolphins
near the southern coast, sperm whales throughout
pelagic waters, baleen whales near Placencia, and
Kogiidae strandings on Ambergris Caye suggest
some regularity of occurrence in these species and
warrant further investigation. The single B. phy-
salus that stranded at Buttonwood Caye and the
single M. novaeangliae that stranded in the Toledo
District in southern Belize indicate baleen whales
occur within the Belizean EEZ; however, a pau-
city of occurrence records suggests their presence
has gone undetected or is infrequent in the region.

Records of stranded animals should be evalu-
ated critically when identifying the presence of
a particular species; most marine mammals that
were recorded as stranding in Belize inhabit
pelagic habitats (e.g., Kogiidae), and individu-
als of these species may strand on coasts distant
from their habitat. Cetaceans are not often found
stranded in Belize as they may wash up in inac-
cessible regions (CZMALI, 2014) like TA that are
also inhabited by a large population of scaveng-
ing American crocodiles (Crocodylus acutus), or
along the many kilometers of uninhabited cayes
and coast. Manatee strandings are frequent along
the Belizean coast (132 records between 2003 and
2011; Galves, 2012; CZMAI, 2014), with sub-
lethal and fatal injuries primarily caused by water-
craft collision that are increasing in rate through-
out the nation (Galvez et al., 2013).

All aquatic mammal species in Belize must
contend with the negative impacts of anthropo-
genic activity such as risk of injury from bycatch,
disturbance from human activity, habitat loss to
development, and exposure to pollutants. Current
levels of protection and enforcement of regula-
tions in marine habitats are insufficient to protect
the diverse ecological needs of aquatic mammals
in Belize’s waters. Most cetaceans reported in this
review inhabit poorly understood deep water eco-
systems, considered a major gap in national pro-
tection measures, which are unlikely candidates
for intensive conservation efforts and are at risk of
the impacts of exploration and drilling for offshore
oil reserves. Proposals to commence these activi-
ties in the coastal and offshore waters of Belize
were temporarily halted following public outcry;
these activities were permanently banned from
World Heritage Sites and within 1 km around reef
systems, and temporarily banned by moratorium
from seven marine protected areas. Marine dredg-
ing can be a significant threat to coastal marine
mammals in Belize if its impacts are not consid-
ered in environmental impact assessments (Todd
et al., 2015). The ongoing State Bank Project
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entails the construction of a bridge through the
Swallow Caye WS for the benefit of visiting
cruise ships in habitats crucial for the continued
survival of Belize’s diminishing manatee popula-
tion (Auil Gomez, 2011) and a small bottlenose
dolphin population (Kerr et al., 2005). The most
potent threat to manatees is watercraft collision,
resulting in injuries and high mortality rates.
These interactions are partially due to high den-
sities of vessels in manatee habitat. Vessels also
pose significant threats to all marine mammals
in their nonlethal impacts. For example, repeated
behavioral disruption can result in declines in
reproductive success and population size (Bejder
et al., 2006). Human activities are restricted in
certain protected areas and regions of high man-
atee density through the establishment of no-
wake zones, but data to inform the development
of regulations for interactions with other marine
mammals is lacking. Baseline studies of species
status and impact studies on the effects of anthro-
pogenic threats are crucial to mitigate the impacts
of anthropogenic pressures on marine mammals
and to reduce human—wildlife conflicts.

Improving our understanding of aquatic mam-
mal species’ ranges and distributions in the
Caribbean is crucial for monitoring the impacts
of climate change. These changes include shifts in
species’ ranges and changes in biodiversity asso-
ciated with tracking of optimal temperature con-
ditions and shifts in prey distribution (Learmonth
et al., 2006), declines in reproductive success
(Forcada et al., 2005), and increases in disease
transmission and toxicant exposure (Harvell et al.,
1999; Burek et al., 2008). Increased water tem-
peratures in the Caribbean could influence popu-
lations of the patchily distributed prey of pelagic
marine animals and have been associated with
cetacean mortality events (International Whaling
Commission [IWC], 1997; Learmonth et al., 2006).
Tropical delphinids may face challenges relocating
due to thermoregulatory needs or ecological spe-
cialization to current habitats and prey, and effects
will vary depending on species habitat and migra-
tory behavior (Learmonth et al., 2006). Changes in
sea surface temperature, pH, CO-, and salinity may
result in increased algal blooms associated with
fertilizer and nutrient runoff that can cause major
harm to marine mammals (Scholin et al., 2000).
For example, in 2015, massive amounts of sargas-
sum seaweed inundated the coast across Belize and
the Mexican Caribbean, in some locations result-
ing in ecological shifts in shore and reef habitat
(E. A.Ramos, pers. obs., 14 February 2016) whose
effects on aquatic mammals is unknown.

Data aggregated during this review can be used
to guide baseline data collection on marine mam-
mals in the Belizean EEZ such as vessel-based

surveys. Passive acoustic monitoring using station-
ary recorders can be used as a tool for identifying
both broad- and fine-scale movement patterns of a
range of cetacean species (Risch et al., 2013), and
acoustic records could be used to derive species’
density and abundance (Marques et al., 2009).
Methods of modelling the ecological niche or
spatial distribution of a species could be used to
identify regions of probable species occurrence
that warrant investigation as well as areas in need
of protection (Thorne et al., 2012). With the high
levels of nature-based marine tourism through-
out the coastal and pelagic habitats of Belize,
publicly reported sightings of cetacean species
could provide managing authorities with valuable
data. For example, Bruce et al. (2014) identified
preferred resting locations for humpback whale
mother—calf pairs using citizen/science-based data
gathered aboard commercial whale-watching ves-
sels. Citizen science programs to gather publicly
reported data through reports on Web platforms
and mobile phone applications are already in use in
Belize (e.g., ECOMAR’s Whale Watch; L. Searle,
pers. comm., 11 March 2016). Investigations of
the impacts of nature-based tourism (e.g., whale
watching) should be conducted given their poten-
tial for harmful impacts. Identifying and comparing
the genetic structure and diversity of aquatic animal
populations throughout Belize to other regions will
facilitate improvements to regional management
strategies.
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