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ABSTRACT

We present a review of the aquatic mammal species occurring in the Mexican Caribbean. Several published sources were
reviewed to find information about aquatic mammals reported for the Mexican Caribbean. Additionally, we consulted 29
national and international collections and museums. Based on documents, collections, direct records and local news, we
analyzed 18 confirmed species of aquatic mammals for the study area [ Tursiops truncatus, Stenella clymene, S. frontalis,
S. longirostris, Steno bredanensis, Grampus griseus, Globicephala macrorhynchus, Peponocephala electra; Pseudorca
crassidens, Orcinus orca, Physeter macrocephalus, Kogia breviceps, K. sima, Ziphius cavirostris, Mesoplodon europaeus,
Trichechus manatus manatus, Lontra longicaudis annectens and Monachus tropicalis (extinct)]. In order to gather solid
baseline information that enhances efficient long-term management, regular and systematic population censuses of the
aquatic mammal community are recommended. We recommend the use of the “Mexican Caribbean” area as a separate
unit of management and conservation, differently as has been included in the macro region “Gulf of Mexico/Mexican
Caribbean”.
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RESUMEN

Se presenta una revision de las especies de mamiferos acuaticos para el Caribe Mexicano. Un gran nimero de fuentes
publicadas fueron consultadas para buscar informacion sobre mamiferos acuaticos reportados para el Caribe Mexicano.
Ademas, se consultaron 29 colecciones y museos nacionales e internacionales. Basados en documentos, colecciones,
registros directos y noticias locales, el presente trabajo reporta la presencia de 18 especies de mamiferos acuaticos en el
area de estudio [Tursiops truncatus, Stenella clymene, S. frontalis, S. longirostris, Steno bredanensis, Grampus griseus,
Globicephala macrorhynchus, Peponocephala electra; Pseudorca crassidens, Orcinus orca, Physeter macrocephalus, Ko-
gia breviceps, K. sima, Ziphius cavirostris, Mesoplodon europaeus, Trichechus manatus manatus, Lontra longicaudis an-
nectens and Monachus tropicalis (extincta)]. Para obtener informacion de linea de base que permita un manejo eficiente
a largo plazo de este recurso, se recomienda realizar censos poblacionales regulares y sistematicos de la comunidad
de mamiferos acuaticos. Se sugiere a la comunidad de mastozo6logos marinos utilizar al “Caribe Mexicano” como una
unidad separada de manejo y conservacion, a diferencia de como es usualmente incluida en la macro-region “Golfo de
México/Caribe Mexicano”.

Palabras clave: Caribe mexicano, mamiferos acuaticos, unidades de manejo.
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INTRODUCTION

The “aquatic mammal” (not a taxonomic term) makes reference to
those animals that spend their entire life, or most of their lifespan in
aquatic environments. It usually includes three orders: i. Cetacea, in-
cluding Mysticeti (whaleboned cetaceans), and Odontocetii (toothed ce-
taceans), ii. Carnivora, including Otaridae (sea lions), Phocidae (seals),
Odobenidae (warluses), Mustelidae (otters), Ursidae (polar bear), and iii.
Sirenia: manatees and dugongs (Perrin et al., 2009).

Aquatic mammals are consumers at most trophic levels. Because
of their large body sizes and abundances, they are considered to have
a major influence on the dynamic structure and function of aquatic
ecosystems (Bowen, 1997). Among all mammals, aquatic mammals
have been intensively exploited for human consumption and trade. The
hunt of aquatic mammals was intensive in Mexico during the 18™ and
19" century, particularly along the Pacific coast, by Russian, British,
and American fleets, that were attracted by their great diversity and
abundance (Guerrero Ruiz et al., 2006). Intensive harvesting led to frag-
mentation in the populations of several species, and eventually led to
the extinction of the Caribbean monk seal (Monachus tropicalis (Gray,
1850)) (Calambokidis & Barlow, 2004; Guerrero Ruiz et al., 2006; Perrin
et al., 2009). In spite of the current Mexican and international laws pro-
tecting aquatic mammals, these species still face a number of threats
like habitat degradation, pollution, incidental catch, and ship collisions,
among many others (Bearzi et al., 2004).

At least 47 species of aquatic mammals have been reported as
present in Mexican territory (Torres et al., 1995). Torres et al. (1995)
proposed four zones for aquatic mammal distribution in Mexican waters
(Fig. 1A): 1. Pacific coast of Baja California Peninsula, Il. Gulf of Califor-
nia, lll. Pacific coast (from Nayarit to Guerrero), and IV. Gulf of Mexico
(Mexican territory) and Mexican Caribbean. Although some authors
have proposed the use of the Mexican Caribbean as a separate area
(Fig. 1B) (Salinas & Ladron de Guevara, 1993; Ceballos et al., 2005), to
date, the Torres et al. (1995) criteria are probably the most commonly
used in Mexican aquatic mammal literature. In the “Gulf of México and
Caribbean Sea” region, studies have focused specifically on the Gulf of
Mexico (Aurioles-Gamboa, 2009). Consequently, the information about
aquatic mammals in the Mexican Caribbean is relatively poor, except for
the Antillean manatee (Trichechus manatus manatus Linnaeus, 1758)
that has received considerable research efforts (see Results and Dis-
cussion sections).

Although there are some documents that list aquatic mammal
species inhabiting the Mexican Caribbean, most of them lack reliable
sources to support occurrence records. The aim of this study was to
confirm the current list of aquatic mammal species occurring in the
Mexican Caribbean and to amend the list with updates from additional
occurrence records.

MATERIAL AND METHODS

Study area. We considered the Mexican Caribbean the area located
between Cabo Catoche, in the northern portion of Quintana Roo, Mexico
(21°36' 18" N; 87° 06' 13" W), to the border with Belize (18° 09’ 45" N;
87° 48’ 50” W), encompassing approximately 865 km of coast line (Fig.
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2). This area includes the Mexican Exclusive Economic Zone among
the maritime-borders of Mexico, Belize, and Cuba in the Caribbean Sea
(Fig. 1B, Zone 5).

Compilation and review. We conducted an exhaustive search for in-
formation about the distribution of aquatic mammals in the study area
from a variety of sources including peer-reviewed journal articles, data-
bases, books, theses, technical reports (from universities, governments
and NGOs) and scientific meeting proceedings. To find documents re-
porting the presence of aquatic mammals in the study area, we repea-
tedly searched the article databases Elsevier, Springerfink, Wiley Online
Library, Web of Science, Gale CENGAGE, Oxford Journals, BioOne, and
Scholar Google for the keywords “Caribbean sea”, “Quintana Roo”,
“Mexican Caribbean”, “Caribbean”, ”Yucatan”, “marine mammals”,
“aquatic mammals”, “dolphin”, “whale”, “otter”, “seal’, and the 47
aquatic mammal scientific names. The databases we searched contain
hundreds of documents that match these possible combinations. We
conducted a rapid visual excluding procedure by evaluating their tit-
les, keywords, and abstracts. Documents containing “Caribbean sea”,
“Quintana Roo”, “Mexican Caribbean”, “Caribbean” or “Yucatan” mixed
with other keywords were revised in detail. Additional documents were
consulted in local libraries. In order to find records of aquatic mammals
deposited in scientific collections, we visited and/or consulted the co-
llections and electronic catalogs reported on Table 1. Finally, we re-
viewed 302 reports in the “Database of Mexican Mammals” deposited
in United States and Canada Collections (Lopez-Wilchis. R. 2003). Addi-
tionally, we compiled stranding and sighting data of aquatic mammals
from specialists and corroborated local news reports that occurred in
the Mexican Caribbean. Confirmed records of the Mexican Caribbean
Marine Mammal Stranding Network (Red de Varamientos de Mamife-
ros Marinos del Caribe Mexicano, RYMMCM) were included, as well
as direct sightings and/or strandings attended by the authors. Reports
or local news of aquatic mammals that could not be confirmed by the
authors or other specialists were excluded from the analysis.

The obtained information was classified according to the following
eight categories: /) organisms deposited in scientific collections or mu-
seums, /) peer-reviewed papers, /l) books/book chapters, /I sightings
and/or strandings attended 1) scientific meeting abstracts, V) thesis,
Vi) corroborated government, institutional or NOGs reports, and Vi)
corroborated local news. Records were then organized in tables and
described broadly. The species were only included in the list if at least
one confirmed report was found.

RESULTS

We reviewed hundreds of possible references, 19 national and 10 inter-
national collections/museums, and 14 scientific meeting proceedings.
Additionally, we included data from 25 direct records (15 sightings and
10 strandings). A total of 123 confirmed records were obtained, mainly
from peer-reviewed papers, followed by direct records, meeting abs-
tracts, books or book chapters, specimens deposited in collections/mu-
seums, government/institutional/ONGs reports, thesis and local news
respectively (Table 2).

The highest number of reports was obtained for the Antillean ma-
natee (Trichechus manatus manatus), while other species, such as Or-
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Figure 1. Map of Mexico showing the aquatic mammal zones proposed by A) Torres et al. (1995) and B) Ceballos et al. (2005). Zones are: 1) the
Pacific coast of Baja California Peninsula, 2) the Gulf of California, 3) the Pacific coasts (from Nayarit to Guerrero), 4A) the Gulf of Mexico and Mexican
Caribbean, 4B) the Gulf of Mexico, and 5B) the Mexican Caribbean.
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Figure 2. Yucatan Peninsula map showing the study area in the Mexican Caribbean, the coast between Cabo Catoche and the border with Belize.
Confirmed species of aquatic mammals in localities of the study area are included as: Tt: Tursiops truncatus, Sc: Stenella clymene, Sf: Stenella
frontalis, Sl: Stenella longirostris, Sb: Steno bredanensis, Gg: Grampus griseus, Gm: Globicephala macrorhynchus, Pe: Peponocephala electra, Pc:
Pseudorca crassidens, Oo: Orcinus orca, Pm: Physeter macrocephalus, Kb: Kogia breviceps, Ks: Kogia sima, Zc: Ziphius cavirostris, Me: Mesoplodon
europaeus, Tm: Trichechus manatus manatus, LI: Lontra longicaudis annectens, Mt: Monachus tropicalis.
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Table 1. Visited and/or consulted scientific collections/Museums.

Nifio-Torres, C.A. et al.

Collection/Museum Acronym
Mexican:
Coleccion Osteoldgica de Mamiferos Marinos de la Facultad de Ciencias, UNAM FCMM
Coleccion de Mamiferos del Instituto de Investigaciones Bioldgicas de la Universidad Veracruzana -
Coleccion de Mamiferos del Museo de Historia Natural -Alfredo Duges- -
Instituto Técnologico de Chetumal -
Coleccion de Mamiferos de El Colegio de la Frontera Sur, Unidad Chetumal ECO-CH-M
Coleccion de Mamiferos del Instituto Tecnoldgico de Huejutla HMAM
Coleccion Mastozooldgica del Museo de Zoologia, Universidad Auténoma de Yucatan FMVA
Coleccion Mastozooldgica del Centro Interdisciplinario de Investigacion para el Desarrollo Integral Regional, -
Unidad Oaxaca
Coleccion de Vertebrados de la Universidad Autonoma de Tamaulipas -
Coleccion Mastozooldgica de la Universidad Auténoma de Aguascalientes -
Coleccion de Mamiferos de la Universidad Michoacana de San Nicolas de Hidalgo -
Coleccion de Mamiferos del Centro de Investigaciones Bioldgicas del Noroeste -
Coleccion Mastozooldgica de la Universidad Auténoma de Campeche -
Coleccion Zoolégica Regional (Mammalia) del Instituto de Historia Natural y Ecologia -
Coleccion Nacional de Mamiferos del Instituto de Biologia, UNAM -
Coleccion de Mamiferos de la Universidad Autdnoma Metropolitana -
Coleccién Osteolégica “M. en C. Ticul Alvarez Solérzano” del Instituto Nacional de Antropologia e Historia -
Coleccion de Vertebrados del Instituto Tecnoldgico de Estudios Superiores de Monterrey-Guaymas y del -
Centro de Investigacion en Alimentacion y Desarrollo, A. C. Unidad Guaymas
Museo del Parque Nacional Isla Contoy -
Foreing: -
European museums BioCase BIOCASE
The Museum of Vertebrate Zoology at Berkeley Mvz
Smithsonian Institution National Museum of Natural History USNM
Vertebrate Museum of Humboldt University HSU
Museum of Texas Tech University, Natural Science Research Laboratory NRSL
The Oxford University Museum of Natural History OUMNH
San Diego Natural History Museum SDMNH
The Natural History Museum of United Kingdom NHMUK
Florida Museum of Natural History FLMNH
American Museum of Natural History AMNH
Swedish Museum of Natural History SMNH
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cinus orca Linnaeus, 1758 had only one single confirmed report (Table
2). As we found a high number of manatee references, only the most
relevant reports about their presence or mortality were mentioned.
Fig. 2 shows the species confirmed in different localities of the study
area. Cancun and Xcalak are the localities are the most species have
been reported, with eight and seven species respectively. A total of 18
confirmed species (one extinct) in the Mexican Caribbean are listed
(Table 2).

Order CARNIVORA
Family MUSTELIDAE Ficher, 1817

Lontra longicaudis annectens Major, 1897

In Quintana Roo (the mainland portion of the Mexican Caribbean), re-
ports on Neotropical otters were not confirmed until last decade (Ga-
llo-Reynoso, 1997). Lately, research has confirmed the presence of the
species in the southern part of the state. The Neotropical otter is distri-
buted along the Hondo River and some parts of Chetumal Bay, including
creeks flowing into both bodies of water (Morales-Vela & Olivera-Go-
mez, 1994a; Orozco-Meyer, 1998; Calmé & Sanvicente, 2009). An otter
skin from the Hondo River collected in February 1996 is maintained in
the mammal collection at ECOSUR (ECO-CH-M). There are no reports of
otters in the central and northern regions of the state.

Family PHOCIDAE Gray, 1821

Monachus tropicallis (Gray, 1850)

The Caribbean monk seal was once abundant in the wider Caribbean;
however hunting pressures led to its extinction (Villa et al., 1985; Timm
et al., 1997; Mignucci-Giannoni & Odell, 2001; Adam & Garcia, 2003;
McClenachan & Cooper, 2008). Sightings from the last century in the
Mexican Caribbean were reported in Banco Chinchorro in 1957, and
~1977 (Adam & Garcia, 2003). The Smithsonian Institution National
Museum of Natural History (USNM) reported five monk seal specimens
in their archives collected from the Yucatan Peninsula, unfortunately
they do not know the precise location where of collection and it is pos-
sible they were found outside of our study area.

Order CETACEA
Family DELPHINIDAE Gray, 1821

Globicephala macrorhynchus Gray, 1846

The short-finned pilot whale is one of the most common species found
stranded in the Mexican Caribbean; at least five stranding events have
been documented. A stranding involving three animals occurred in
1991 north of Cozumel (Morales-Vela & Olivera-Gémez, 1993). The
skulls and the remaining skeletons of these three individuals are stored
in the ECO-CH-M mammal collection. The other four events consist of
individual stranded animals, two in 1984 in Isla Mujeres and Isla Contoy
(Morales-Vela & Olivera-Gémez, 1993; Xacur Maiza et al., 1998), one in
September 1989 in Xcacel (16 km north of Tulum) (Navarro et al., 1990),
and a young male in April 2009 at Puerto Angel beach (8 km south
of Mahahual) (Garcia-Rivas et al., 2010, 2013). Two short-finned pilot
whale skulls from the Mexican Caribbean are deposited in the Marine
Mammal Osteological Collection from the National University of Mexico
(FCMM).

Nifio-Torres, C.A. et al.

Grampus griseus (G. Cuvier, 1812)

Only two confirmed reports of Risso’s dolphins (Grampus griseus) have
been documented in the Mexican Caribbean. In February 1986, two
groups of Risso’s dolphins (encompassing ~28 animals) were observed
near Isla Blanca, south of Isla Contoy (personal observation RDPV). The
second report was obtained in May 2012 when a Risso’s dolphin was
found dead in Cozumel (attended by author MCGR).

Orcinus orca (Linnaeus, 1758)

The presence of this species in the Mexican Caribbean has been do-
cumented only once. On June 25", 1987, a group of 6 animals was
sighted east of Isla Contoy (personal observation RDPV).

Peponocephala electra (Gray, 1846)

In September 2012, a melon-headed whale calf was found stranded
alive on a beach near Playa del Carmen. The calf was transported to
Delphinus (a local dolphinarium) where medical care was provided. The
individual died two days after arrival (corroborated local news, species
identified by Raul Torres). This species seems to be very uncommon
in the region; this case represents the first documented report in the
Mexican Caribbean.

Pseudorca crassidens (Owen, 1846)

A group of 17 animals was observed on May 21, 1998 near Banco
Chinchorro (Garcia-Rivas, 1999b). On January 25", 2000, one skeleton
was recovered in Canctn (attended by authors MCGR/RDPV) that is now
on exhibit in the Museum of Isla Contoy. On June 15%, 2003, a stranded
calf was reported in Cancun (Garcia-Rivas, 2003; Delgado Estrella et
al., 2004; Lenzi et al., 2004). In August 2012, a group of approximately
85 individuals was spotted 18 km east of Isla Mujeres; the species
was sighted in schools of Tursiops truncatus Montagu 1821 and Steno
bredanensis Cuvier, 1823 (personal observation RDPV). In June 2012, a
group of 37 individuals was observed near Banco Chinchorro (personal
observation MCGR).

Stenella clymene (Gray, 1850)

To date, there are few stranding reports for the short-snout spinner
dolphin (Stenella clymene) in the Mexican Caribbean. In October 1991,
Fertl et al. (2003) and De la Parra Venegas (1998) reported one stran-
ding event on a beach near Cancun. In February 2002, a young male
was found dead in Puerto Judrez, north of Cancun (Delgado Estrella
et al., 2004), and in November 2003 a single animal was found alive
in Playa Kantenah (30 km south of Playa del Carmen) (Aguilar-Agui-
lar et al., 2010). In March 2010, three individuals were observed in a
group with 29 Atlantic spotted dolphins in Xcalak (personal observation
MCGR). In February 2013, one individual stranded 25 km south of Ma-
hahual (attended by author MCGR). The presence of this species has
been also documented in Belize, close to the Mexican border (Jefferson
& Curry, 2003).

Stenella frontalis (G. Cuvier, 1829)

Xacur Maiza et al., (1998) reported sightings at north of Isla Contoy (no
date available). In 1996, a stranded female was found alive in Tulum
and died eight days later (Sanchez-Okrucky, 1997). Large groups up to
70 individuals of this species have been reported from 1986 to 2013,
from May to September, usually east of Isla Mujeres (personal obser-
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vation RDPV). In March 2010, a group of 29 individuals was sighted in
Xcalak, in the company of three Stenella clymene and one Tursiops
truncatus (personal observation MCGR).

Stenella longirostris (Gray, 1828)

Groups of up to 15 spinner dolphins (Stenella longirostris) have been
spotted recently (July and August 2013) in waters around 15 km east
and northeast of Isla Mujeres (personal observation RDPV).

Steno bredanensis (G. Cuvier in Lesson, 1828)

Rough-toothed dolphins (Steno bredanensis) have been sighted in
groups up to 29 individuals east and northeast of Isla Mujeres from
1986 to 2013, often found in mixed groups with Tursiops truncatus
(personal observation RDPV). In April 2001 a female rough-toothed dol-
phin was found in Cancun and held for 143 days in a delphinarium
before her death. The animal was estimated to be 3.5 years old by
tooth analysis (Delgado Estrella et al., 2002). Another alive dolphin was
found stranded on August 121", 2013, in Cancun. It was rehabilitated by
the staff of Dolphin Discovery (a local dolphinarium) and released one
month later (local news, species identified by author RDPV).

Tursiops truncatus (Montagu, 1821)

The bottlenose dolphin (Tursiops truncatus) is probably the most com-
mon cetacean species inhabiting the Mexican Caribbean (Navarro et
al., 1990; De la Parra, 1989). Groups between two and 100 animals
have been reported in Ascensién Bay, although smaller groups (two-12
animals) are more often observed (Navarro et al., 1990). Ortega-Ortiz
(1996) reported an absolute abundance of 66 dolphins in Ascension
Bay. The presence of T. fruncatus seems to be permanent in the sou-
thern Mexican Caribbean (Zacarias-Araujo, 1992); small groups of T.
truncatus were frequently observed from 2004 to 2013 in Xcalak and
Banco Chinchorro (personal observation MCGR). On January 31t 1999,
one individual stranded in Isla Contoy (Garcia-Rivas, 1999a), the skele-
ton was recovered and it is on exhibit at the Museum of Isla Contoy.
Chetumal Bay is regularly visited by this species (Olivera-Gomez & Oli-
vera-Gomez, 2002), in groups ranging between 6 and 43 individuals
(personal observation CANT/DNCM in 2012). Recently, at least three
cases of stranded bottlenose dolphins have been attended in Chetumal
Bay: a female (185 cm, July 28™ 2010), a male (240 cm, August 18",
2012), and a female calf (127 cm, June 1%, 2013) (attended by authors
CANT/DNCM). Bottlenose dolphin skulls from the study area are stored
at the Marine Mammal Osteological Collection of the National University
of Mexico (FCMM). The ECO-CH-M mammal collection keeps bones of
nine individuals, seven of which were collected in Chetumal Bay, while
the rest came from Cancun and Espiritu Santo Bay.

Familia PHYSETERIDAE Gray, 1821
Physeter macrocephalus Linnaeus, 1758

There are at least six confirmed reports of sperm whales in the Mexican
Caribbean. Navarro et al., (1990) reported a jaw collected in September
1987 in Espiritu Santo Bay. Additional strandings occurred in Cozumel in
1995, Isla Mujeres in 1996, and in Xcalak in 1998, 2006 (Ortega-Argueta
et al., 1998; Xacur Maiza et al., 1998; Garcia-Rivas, 2006) and 2013 (at-
tended by author MCGR). The mammal collection of ECOSUR (ECO-CH-M)
stores a jaw and ribs from the individual stranded in 1998 in Xcalak.

Family KOGIIDAE Gill, 1871
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Kogia breviceps (Blainville, 1838)

The presence of pygmy sperm whales in the Mexican Caribbean has
been well documented from stranding events. Two strandings occu-
rred in June 1996 in Cozumel, two days apart from each other (28"
and 30"), (Ortega-Argueta et al., 1998; Cardona-Maldonado & Mignuc-
ci-Giannoni, 1999; Gonzalez Solis et al., 2006). In September 1997,
another pygmy sperm whale was found dead near Cancun (De la Parra
Venegas, 1998; Ortega-Argueta et al., 1998). A stranded female was
reported alive on January 16™, 2003 in Cancun; she died 21 hours after
the report (Garcia-Rivas et al., 2003). In October 2008, another dead
pygmy sperm whale was found in Xcalak (attended by author MCGR).

Kogia sima (Owen, 1866)

Reports of dwarf sperm whales stranded in the study area consisted
of single individuals in December 1996 in Cancun (Sanchez-Okrucky,
1997; Xacur Maiza et al., 1998), in April 2011(Garcia-Rivas, 2011) and
on June 14, 2012 in Xcalak (Garcia-Rivas, 2012). One specimen of Ko-
gia sp. from the study area is archived by the Smithsonian Institution
National Museum of Natural History (USNM), unfortunately, the speci-
men has not been identified to species level, could be K. sima or K.
breviceps. The specimen was collected in September 1987 south of
Quintana Roo. It was also reported by Cardona-Maldonado and Mignuc-
ci-Giannoni (1999).

Family ZIPHIDAE Gray, 1850
Mesoplodon europaeus (Gervais, 1855)

On May 4™ 2010, two dead Gervais’ beaked whales (a male and a fe-
male) were found in Ascension Bay (attended by author MCGR). Recent-
ly, on March 11", 2013, a Gervais' beaked whale was found stranded
in Tulum. It died a few hours later (corroborated local news, species
identified by author CANT). The body was transported to Delphinus (a
local dolphinarium) to preserve some parts of the body.

Ziphius cavirostris G. Guvier, 1823

In April 2011, a skull and vertebra of a Cuvier’s beaked whale were found
on the coast, 14 km north of Mahahual (pers. comm. Ralil Diaz-Gamboa
and René Calderdn-Mandujano). In April 2013, a dead individual was
found in Cozumel (corroborated local news, species identified by J. Ur-
ban-R). The Marine Mammal Osteological Collection from the National
University of Mexico (FCMM) reported the skull of a Cuvier's beaked
whale that was collected in the Mexican Caribbean (Vazquez-Cuevas &
Medrano-Gonzalez, 2006). The USNM also maintains one individual of
this species from Quintana Roo.

Order SIRENIA
Family TRICHECHIDAE Gill, 1872
Trichechus manatus manatus Linnaeus, 1758

The Antillean manatee is probably the most common aquatic mam-
mal present in the region; consequently, it has received considerable
research effort (Gallo-Reynoso, 1983; Fuentes & Aguayo Lobo, 1989;
Morales-Vela & Olivera-Gémez, 1994a, b, ¢, 1997; Morales-Vela et al.,
1996, 2000, 2002, 2003, 2008, 2011; Ortega Argueta, 1997; Mora-
les-Vela & Medrano-Gonzalez, 1999; Morales-Vela, 2000; Olivera-Go-
mez, 2002; Olivera-Gémez & Mellink, 2005; Castelblanco-Martinez et
al., 2009, 2012, 2013; Landero-Figueroa, 2010; Nourisson et al., 2011).
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Although the last systematic population size assessment was conduc-
ted in 1994 (Morales-Vela & Olivera-Gomez, 1994c), it is estimated that
there are about 200-250 manatees in Quintana Roo (Morales-Vela et
al., 2011). The three most important areas of manatee abundance are:
a) the coast between Tulum and Playa del Carmen, b) Ascencién and
Espiritu Santo bays, and ¢) Chetumal Bay (Morales-Vela & Olivera-Go-
mez, 1997). Manatees were reported in Cancun in 1998, and in Xcalak
where individuals have been observed from 2007 to 2013 (personal
observation MCGR). The highest concentration of manatees in the Yuca-
tan Peninsula occurs in Chetumal Bay (Morales-Vela & Padilla-Saldivar,
2009a,b), where stranding data (1990-2010) indicated an average of
two or three dead manatees per year (Morales-Vela et al., 2002; Pé-
rez-Flores et al., 2010). The mammal collection ECO-CH-M maintains
the bones of 49 individuals, 93% of which came from dead manatees
found in Chetumal Bay and Hondo River.

DISCUSSION

Unconfirmed species in the area. Some government reports (INE-SE-
MARNAP, 1998, 2000) and divulgation documents (Morales Barbosa,
1993; Morales-Vela et al., 2011), mention the presence of the following
species in the Mexican Caribbean: Lagenodelphis hosei Fraser, 1956,
Delphinus delphis Linnaeus, 1758, Stenella attenuata (Gray, 1846), Me-
gaptera novaeangliae (Borowski, 1781), Feresa attenuata (Gray, 1874),
Mesoplodon densirostris (Blainville, 1817), and Balaenoptera physalus
(Linnaeus, 1758). Unfortunately, these documents do not specify the
source of the information. These references were carefully reviewed,
but no valid records for the mentioned species were found for the Mexi-
can Caribbean. Consequently, we did not consider these documents as
valid references and they were discarded from the analysis.

Additional cetacean species have been reported in the coastal
area of the neighboring country of Belize: S. attenuata (Jefferson &
Lynn, 1994), and Balaenoptera physalus (BERDS, 2013). Many marine
mammals are known to travel great distances and to have large home
ranges. For instance, manatees regularly travel between Belizean and
Mexican waters (Castelblanco-Martinez et al., 2013), and cetaceans are
expected to do so as well. Therefore, it is very likely that species repor-
ted in Belize waters may be found in Mexican waters. Nevertheless, we
do not include those species in the list because of the lack of confirmed
reports in the study area. Regular systematic population censuses of
the aquatic mammal community in the Mexican Caribbean and a ri-
gorous record of stranding and sighting events are needed to confirm
and update the species composition of the region, as well as to gather
solid baseline information to build efficient long-term management and
conservation programs in the region.

Mexican Caribbean as a separate management unit. Despite that
the Mexican Caribbean has been already considered as a separate
unit in the analysis of the richness and biodiversity of Mexican marine
mammals (Salinas & Ladrén de Guevara, 1993), an evaluation of the
research frequency in SOMEMMA meetings (Mexican Association of
Marine Mastozoology specialists, acronym in Spanish) (Aurioles-Gam-
boa, 2009) and reviews of marine mammals in the Wider Caribbean
(Ward et al., 1999), the zonation of Torres et al. (1995) has prevailed in
the aquatic mammal literature. Whereas Torres et al. (1995) reported
31 species for the macro-region Gulf of Mexico/Mexican Caribbean, in

Nifio-Torres, C.A. et al.

the present study we confirmed the presence of only 18 species for
the Mexican Caribbean area. In order to analyze population trends of
aquatic mammals, and enhance the adequate management of these
populations, we suggest that the “Mexican Caribbean” be considered
as a separate unit from the Gulf of Mexico (Fig. 1B), as previously propo-
sed by Ceballos et al. (2005). Our suggestion about the use of this area,
is representative only for the Mexican Caribbean; differences between
areas 1 and 3 proposed by both authors (Torres et al., 1995; Ceballos et
al., 2005) were not evaluated in the present study.

Biogeographically, the Caribbean Sea is defined as a semi-enclosed
basin in the western Atlantic Ocean, bounded by the coasts of Central
and South America and by the Antilles island chain, representing a ma-
jor hotspot of marine biodiversity worldwide (Miloslavich et al., 2010).
The Mexican Caribbean is classified as part of the “Yucatan Channel”
region (Alvera-Azcérate et al., 2009), and has been catalogued as one
of the Mexican marine provinces/eco-regions, recognized by the “Mexi-
can National Commission for Knowledge and Use of Biodiversity (CO-
NABIO)" and the Commission for Environmental Cooperation of North
America” (Lara-Lara et al., 2008).

Separating the Mexican Caribbean from the Gulf of Mexico has
tremendous implications in conservation management plans for the
species. For example, for the management of the Antillean manatee,
the Mexican government has divided their distribution area into three
zones, one of which is “Region 1/Mar Caribe” that includes the Mexican
Caribbean and the coastal zone of Yucatan state (SEMARNAT, 2001).
Additionally, there are other practical reasons to consider the Mexican
Caribbean as a separate unit. For instance, there is evidence of two ge-
netic clusters of manatees in Mexico, one in the Gulf of Mexico and the
other in the Caribbean Sea (Nourisson et al., 2011). Similar genetic se-
paration might be present in other species in the region such as T. trun-
catus. Sellas et al. (2005) reported strong genetic divergence among
bottlenose dolphins in the United States portion of the Gulf of Mexico,
indicating this species presents semi-isolated populations. Worldwide,
bottlenose dolphins in particular present multiple ecotypes/populations
in the same geographic area (Fernandez et al., 2011).

ACKNOWLEDGEMENTS

Special thanks to A. Nufiez-Gardufio, G. E. Magafia-Cota, M. Briones-Sa-
las, J. P. Gallo-Reynoso, H. A. Garza-Torres, J. C. Santos, J. Ramirez-Pu-
lido, R. de la Riva Hernandez, M. Briones-Salas, 0. G. Retana, E. Arella-
no, A. F. Guzman-Camacho, F. X. Gonzalez-Cdzatl, L. Medrano-Gonzalez,
E. Escobedo-Cabrera, Daniela C. Kalthoff, Phil Unitt, and Chris Conroy
for valuable information about the specimens in collections. We also
thank V. Hernandez, J. Ldpez G. and J. Pérez-Flores from the Chetumal
Bay and Hondo River Aquatic Mammal Stranding Network, and the staff
of the Mexican Caribbean Marine Mammal Stranding Network, for their
generous participation during stranding events. Thanks to R. Torres and
Delphinus communication-team for information about P, electra, and R.
Diaz-Gamboa, R. Calderén-Mandujano, G. Poot-Lépez, G. Cardenas-Hi-
nojosa, J. Urban-Ramirez and F. Elorriaga-Verplancken for providing
data and/or identification of specimens of Z cavirostris, M. europaeus
and S. bredanensis. This manuscript benefited from commentaries of
W. McFee, R. Wells, and one anonymous reviewer. Thanks to M. F. Baron
and E. A. Ramos for the English revision.

Hidrobioldgica



Aquatic mammals from the Mexican Caribbean

REFERENCES

Apam, P. J. & G. G. Garcia. 2003. New Information on the Natural History,
Distribution, and Skull Size of the Extinct, West Indian Monk Seal,
Monachus tropicalis. Marine Mammal Science 19: 297-317.

AcuiLAR-AcuLAR, R., A. DeLcapo-EsTRELLA & R. G. Moreno-Navarrete. 2010.
New host report for nematodes in a stranded short-snouted spinner
dolphin Stenella clymene (Cetacea: Delphinidae) from the Mexican
Caribbean coast. Helminthologia 47: 136-138.

Awvera-AzcAraTe, A., A. BartH & R. H. Weiseera. 2009. The Surface Circula-
tion of the Caribbean Sea and the Gulf of Mexico as Inferred from
Satellite Altimetry. Journal of Physical Oceanography 39: 640-657.

AMNH (American Museum of Natural History). 2013. American Museum
of Natural History. Available online at: http://entheros.amnh.org/db/
emuwebamnh/Query.php. Downloaded at: 15 September 2013.

AurioLes-Gamsoa, D. 2009. Mamiferos marinos. /n: Ramirez Pulido, J.
(Ed.). COSMOS Enciclopedia de las Ciencias y Tecnologia de Mé-
xico. Consejo Nacional de Ciencia y Tecnologia, Universidad Autd-
noma Metropolitana, Instituto de Ciencia y Tecnologia del Distrito
Federal. pp. 241-262.

Bearzl, G., D. HoLcer & G. NotarsarToLo b Sciara. 2004. The role of histo-
rical dolphin takes and habitat degradation in shaping the present
status of northern Adriatic cetaceans. Aquatic Conservation: Marine
and Freshwater Ecosystems 14: 363-379.

BERDS (Biodiversity and Environmental Resource Data System). 2013.
Biodiversity and Environmental Resource Data System of Belize.
Available at: http://www.biodiversity.bz/find/species/checklists/.
Downloaded at: 15 September 201.

BIOCASE (Biological Collection access Service for Europe). 2013. Bio-
logical Collection access Service for Europe. Available online at:
search.biocase.org/. Downloaded at: 15 September 2013

Bowen, W. 1997. Role of marine mammals in aquatic ecosystems. Mari-
ne Ecology Progress Series 158: 267-274.

CaLamBokinis, J. & J. Bartow. 2004. Abundance of blue and humpback
whales in the Eastern North Pacific estimated by capture-recapture
and line-transect methods. Marine Mammal Science 20: 63-85.

CaLmE, S. & M. Sanvicente. 2009. Distribucion, uso de habitat y amenazas
para la nutria neotropical (Lontra longicaudis annectens): un enfo-
que etnozooldgico. /n: Espinoza Avalos J., I. Islebe & H. Hernandez
Arana (Eds.). El sistema ecoldgico de la Bahia de Chetumal, costa
del Caribe mexicano. El Colegio de la Frontera Sur. Chetumal, Quin-
tana Roo, México. pp. 124-130.

Carbona-Matoonapo, M. A. & A. A. Mienucci-Giannoni. 1999. Pygmy and
dwarf sperm whales in Puerto Rico and the Virgin Islands, with a
review of Kogia in the Caribbean. Caribbean Journal of Science 35:
29-37.

CastesLanco-Marrinez, D. N., E. Barsa, J. J. Schmiter-Soto, H. A. HERNAN-
DEz-ARaNA, & B. MoraLes-VEeLA. 2012. The trophic role of the endange-
red Caribbean manatee Trichechus manatus in an estuary with low
abundance of seagrass. Estuaries and Coasts 35: 60-77.

Vol. 25 No. 1 » 2015

135

CasteLsLanco-Marrinez, D. N., B. MoraLes-VeLa, H. A. HernANDEZ-Arana, &
J. PapiLLA-Satoivar. 2009. Diet of the manatees (Trichechus mana-
tus manatus) in Chetumal Bay, Mexico. Latin American Journal of
Aquatic Mammals 7: 39-46.

CasteLBLANCO-Marrinez, D. N., J. Papiia-Satoivar, H. A. Hernanpez-Arana, D. H.
SLong, J. P. Re, & B. MoraLes-VeLa. 2013. Movement patterns of Antillean
manatees in Chetumal Bay (Mexico) and coastal Belize: A challenge for
regional conservation. Marine Mammal Science 29: E166-E182.

CeBALLOS, G., J. ARRoY0-CaBRALES, R. MEDELLIN, L. Meprano-GonzaLez & O. Gis-
seLe. 2005. Diversidad y Conservacion de los Mamiferos Marinos en
México. In: Ceballos G. & 0. Gissele (Eds.), Los mamiferos silvestres
de México. México, D.F. FCE- CONABIO. pp. 41-66.

De LA Parra Veneeas, R. 1989. Notas sobre la observacion de Odontocetos
al Este de Cancun, Quintana Roo. Proceedings of the XIV Reunidn
Internacional para el Estudio de los Mamiferos Marinos. Sociedad
Mexicana para el Estudio de los Mamiferos Marinos. p. 25.

De (A Parra VEneaas, R. 1998. Registros de dos varamientos: Stenella
clymene y Kogia breviceps en la costa de Cancun, Quintana Roo.
Proceedings of the XXIIl Reunion Internacional para el Estudio de
los Mamiferos Marinos. Sociedad Mexicana para el Estudio de los
Mamiferos Marinos. p. 15.

DeLcapo EstreLLA, A., L. IBARRA, A. Romero-Tenorio & A. DE LA Torre. 2004.
Varamiento de una hembra de delfin clymene Stenella clymene y
una cria de Falsa Orca Pseudorca crassidens, en la Costa de Quin-
tana Roo, México. Notas sobre la Biologia reproductiva y salud.
Proceedings of the XXIX Reunién Internacional para el Estudio de
los Mamiferos Marinos. Sociedad Mexicana para el Estudio de los
Mamiferos Marinos. p. 45.

DeLGapo EsTReLLA, A., A. Romero-TENORIO, L. IBARRA-VARGAS & R. TORRES-SALCE-
po. 2002. Rescate y rehabilitacion de una hembra varada de delfin
de dientes rugosos, Steno bredanensis, varada en la costa de Can-
cun, Quintana Roo. Proceedings of the XXVII Reunidn Internacional
para el Estudio de los Mamiferos Marinos. Sociedad Mexicana para
el Estudio de los Mamiferos Marinos. p. 26.

FernANDEZ, R., S. GARciA-Tiscar, M. B. Santos, A. Lopez, J. A. MarTiNEZ-CEDEIRA,
J. Newton & G. J. Pierce. 2011. Stable isotope analysis in two sympa-
tric populations of bottlenose dolphins Tursiops truncatus: evidence
of resource partitioning? Marine Biology 158: 1043-1055.

FertL, D., T. A. Jerrerson, |. B. Moreno, A. N. Zersini & K. D. Muun. 2003.
Distribution of the Clymene dolphin Stenella clymene. Mammal Re-
view 33: 253-271.

FLMNH (Florida Museum of Natural History). 2013. Florida Museum of
Natural History. Available online at: http://www.flmnh.ufl.edu/co-
llections/databases/. Downloaded at: 15 September 2013.

Fuentes, A. & A. Aguavo Loso. 1989. La Distribucion del Manati Trichechus
manatus en el Estado de Quintana Roo. Proceedings of the VI Sim-
posio de Fauna Silvestre. Facultad de Medicina Veterinaria y Zoo-
tecnia, Universidad Nacional Auténoma de México. pp. 464-474.

GaLLo-Revnoso, J. P. 1983. Notas sobre la distribucion del manati (Triche-
chus manatus) en las costas de Quintana Roo. Anales del Instituto



136

de Biologia, Serie Zoologia. Universidad Nacional Autonoma de
Meéxico 53: 443-448.

GALLo-Revnoso, J. P. 1997. Situacion y distribucion de las nutrias en Mé-
xico, con énfasis en Lontra longicaudis annectens Major. Revista
Mexicana de Mastozoologia 2: 10-32.

Garcia-Rivas, M. peL C. 1999a. Informe técnico del varamiento de un
tursion Tursiops truncatus en Isla Contoy. Informe Técnico CONANP,
Region Peninsula de Yucatén y Caribe Mexicano, México. Comision
Nacional de Areas Naturales Protegidas. 1 p.

Garcia-Rivas, M. pec C. 1999b. Registro de nado con Orcas falsas Pseu-
dorca crassidens en el Caribe Mexicano. Proceedings of the XXIV
Reunidn Internacional para el Estudio de los Mamiferos Marinos.
Sociedad Mexicana para el Estudio de los Mamiferos Marinos. p. 56.

Garcia-Rivas, M. peL C. 2003. Informe técnico del varamiento de una
cria hembra de Pseudorca crassidens en Cancun. Informe Técnico
CONANP, Regidn Peninsula de Yucatan y Caribe Mexicano México.
Comisién Nacional de Areas Naturales Protegidas. 5 p.

Garcia-Rivas, M. peL C. 2006. Informe técnico del varamiento de ejemplar
de cachalote Physeter macrocephalus en el Parque Nacional Arre-
cifes de Xcalak. Informe Técnico CONANP, PNAX Regidon Peninsula
de Yucatan y Caribe Mexicano México. Comisién Nacional de Areas
Naturales Protegidas. 2 p.

Garcia-Rivas, M. oeL C. 2011. Informe técnico del varamiento de ejemplar
de cachalote Kogia simus en el Parque Nacional Arrecifes de Xca-
lak. Informe Técnico CONANP, PNAX Region Peninsula de Yucatan
y Caribe Mexicano México. Comisién Nacional de Areas Naturales
Protegidas. 2 p.

Garcia-Rivas, M. peL C. 2012. Informe técnico del varamiento de ejemplar
de cachalote Kogia simus en el Parque Nacional Arrecifes de Xca-
lak. Informe Técnico CONANP, PNAX Region Peninsula de Yucatan
y Caribe Mexicano México. Comisién Nacional de Areas Naturales
Protegidas. 2 p.

Garcia-Rivas, M. peL C., J. PErez, F. Amezcua, F. Leon & J. J. ScHmitTer-Soro.
2010. Varamiento de una macho joven de calderon de aletas cor-
tas, bufeo, o ballena piloto Globicephala machrorhynchus en Ma-
hahual, QRoo. Proceedings of the XXIIl Reunion Internacional para
el Estudio de los Mamiferos Marinos. Sociedad Mexicana para el
Estudio de los Mamiferos Marinos. p. 29.

Garcia-Rivas, M. peL C., R. DE LA Parra VEneGas & R. Acuiar-AcuiLar. 2003.
Varamiento de una hembra adulta de cachalote pigmeo Kogia bre-
viceps en Cancun Quintana Roo. Proceedings of the XXIV Reunidn
Internacional para el Estudio de los Mamiferos Marinos. Sociedad
Mexicana para el Estudio de los Mamiferos Marinos. p. 49.

Garcia-Rivas, M. peL C., J. J. Schmitter-Soto & J. Perez-FLores. 2013. Fatal
predation of oilfish, Ruvettus pretiosus (Gempylidae), by a young
short-finned pilot whale, Globicephala macrorhynchus (Delphini-
dae). Research Journal of the Costa Rican Distance Education Uni-
versity 5:1-3.

GonzALez Souis, D., V. M. VipaL-Marrtinez, D. M. AntocHiw-ALonso & A. ORTE-
6A-ArcUETA. 2006. Anisakid nematodes from stranded pygmy sperm
whales, Kogia breviceps (Kogiidae), in three localities of the Yucatan
Peninsula, Mexico. The Journal of parasitology 92: 1120-1122.

Nifio-Torres, C.A. et al.

Guerrero Ruiz, M., J. Urein R. & L. Rouas BracHo. 2006. Las ballenas del
Golfo de California. México. Secretaria de Medio Ambiente y Recur-
sos Naturales: Instituto Nacional de Ecologia. 537 p.

HSU. 2013.Vertebrate Museum of Humbolt University. Available online
at:  http://www.humboldt.edu/vmuseum/database.html.  Down-
loaded at: 15 September 2013

INE-SEMARNAP (Instituto Nacional de Ecologia/Secretaria de Medio
Ambiente y Recursos Naturales). 1998. Programa de manejo del
Parque Marino Nacional Costa Occidental de Isla Mujeres, Punta
Cancun y Punta Nizuc. México, D.F. Instituto Nacional de Ecologia.
161 p.

INE-SEMARNAP (Instituto Nacional de Ecologia/Secretaria de Medio
Ambiente y Recursos Naturales). 2000. Programa de manejo Par-
que Nacional Arrecife de Puerto Morelos. México, D.F. Instituto Na-
cional de Ecologia. 224 p.

Jerrerson, T. A. & B. E. Curry. 2003. Stenella clymene. Mammalian Spe-
cies 726: 1-5.

Jerrerson, T. A. & S. K. Lynn. 1994, Marine mammal sightings in the Ca-
ribbean Sea and Gulf of Mexico, summer 1991. Caribbean Journal
of Science 30: 83-89.

Lanpero-Ficueroa, M. 2010. Distribucion potencial del manati (Trichechus
manatus manatus) en Bahia de la Ascension, Quintana Roo. M.Sc
Thesis. Instituto Politécnico Nacional. 86 p.

Lara-Lara, J. R., V. Arenas FuenTes, C. Bazan Guzman, V. Diaz CasTafieba, E. E.
Briones, M. D. L. C. G. Asap, G. G. Castro, G. R. Jarero, R. S. Avatos,
L. A. S. Gonzatez, M. Tapia Garcia & J. E. VaLDEz-HoLcuin. 2008. Los
ecosistemas marinos. /n: CONABIO (Comision Nacional Para el Co-
nocimiento y uso de la Biodiversidad) (Ed.). Los ecosistemas mari-
nos, en Capital natural de México, vol. I: Conocimiento actual de la
biodiversidad. CONABIO, México, pp. 135-159.

Lenzi, R., M. SancHez-0, W. SheLLy, A. Cortez & S. Novoa. 2004. Primer re-
porte de varamiento de una cria de orca falsa: un intento de Re-
habilitacién. Proceedings of the XXIX Reunion Internacional para
el Estudio de los Mamiferos Marinos. Sociedad Mexicana para el
Estudio de los Mamiferos Marinos. p. 70.

Lorez-WiLchis. R. 2003. Base de datos de los mamiferos de México de-
positados en colecciones de Estados Unidos y Canada. Universidad
Auténoma Metropolitana-Iztapalapa. Available online at: http://in-
vestigacion.izt.uam.mx/mamiferos/. Downloaded at; 16 September
2013.

McCrenachan, L. & A. B. Coorer. 2008. Extinction rate, historical popula-
tion structure and ecological role of the Caribbean monk seal. Pro-
ceedings The Royal Society. Biological sciences275: 1351-1358.

Mienuccl-Giannont, A. A. & D. K. OpeLL. 2001. Tropical and subtropical re-
cords of hooded seals (Cystophora Cristata) dispel the myth of ex-
tant Caribbean monk seals (Monachus tropicalis). Bulletin of Marine
Science 68: 47-58.

Miostavich, P., J. M. Diaz, E. KLew, J. J. Awarapo, C. Diaz, J. Gosi, E. Es-
coBAR-Briones, J. J. Cruz-Motta, E. WeL, J. Cortes, A. C. Bastioas, R.
RoserTson, F. Zapata, A. Martin, J. CastiLLo, A. KazanpJian & M. Ortiz.
2010. Marine Biodiversity in the Caribbean: Regional Estimates and
Distribution Patterns. PLoS ONE 5: e11916.

Hidrobioldgica



Aquatic mammals from the Mexican Caribbean

MoraLes Barsosa, J. 1993. El mar y sus recursos. In: Introduccion a los
Ecosistemas de la Peninsula de Yucatan. México. Amigos de Sian
Ka’an. Quintana Roo. 90 p.

MoraLEs-VELA, B. 2000. Distribucion, abundancia y uso de habitat por el
manati en Quintana Roo y Belice, con observaciones sobre su bio-
logia en la Bahia de Chetumal, México. Tesis doctoral. Universidad
Nacional Auténoma de México, 143 p.

Morates-VeLa, B. & L. Mebrano-Gonzitez. 1999. Variacion genética del
manati (Trichechus manatus), en el sureste de México y monitoreo
con radio-transmisores en Quintana Roo. Informe final del proyecto
H164. México, D.F. SNIB-CONABIO. 86 p.

MoraLes-VELa, B., D. Oivera-Gomez, J. E. Revnowps Il & G. B. Rartsun. 2000.
Distribution and habitat use by manatees (Trichechus manatus ma-
natus) in Belize and Chetumal Bay, Mexico. Biological Conservation
95: 67-75.

MoraLes-VeLa, B. & L. D. Ouvera-Gomez. 1993. Varamiento de calderones
Globicephala macrorhynchus (Cetacea: Delphinidae) en la Isla de
Cozumel, Quintana Roo, México. Anales del Instituto de Biologia
serie Zoologia 64 177-180.

MoraLes-VEeLa, B. & L. D. Ouvera-Gomez. 1994a. Mamiferos acuaticos y su
proteccion en la zona fronteriza México-Belice. In: Suarez-Mora-
les, E. (Ed.). Estudio integral de la frontera México Belice: recursos
naturales. CIQRO. Chetumal, Quintana Roo, México. Volume 4, pp.
197- 211.

MoraLes-VEeLa, B. & L. D. Ouvera-Gomez. 1994b. Distribucion y abundancia
del manati en la reserva de la biosfera de Sian Ka’an, Quintana Roo,
México (1992-1994). Sian Ka’an Serie documentos 2, pp. 55-59.

MoraLes-VEeLa, B. & L. D. Ouvera-Gomez. 1994c¢. Distribucion espacial y es-
timacion de la poblacién de los manaties en la Bahia de Chetumal,
Quintana Roo, México. Revista de investigacion cientifica 2: 27-52.

MoraLes-Veta, B. & L. D. Ouvera-Gomez. 1997. Distribucion del Manati
(Trichechus manatus) en la costa norte y centro-norte del esta-
do de Quintana Roo, México. Anales del Instituto de Biologia serie
Zoologia, Universidad Nacional Auténoma de México 68: 153—167.

MoraLes-VeLa, B., L. D. Ouvera-Gomez, & P. Ramirez. 1996. Conservacion de los
manaties en la region del Caribe de México y Belice. Informe anual para
el Consejo Nacional de Ciencia y Tecnologia MM-01. MM-01. Centro de
Investigaciones de Quintana Roo. Quintana Roo, México. 131 p.

MoraLes-VELa, B. & J. A. PabiLLa-Satoivar. 2009a. Demografia, ecologia y
salud de la poblacion de manaties (Trichechus manatus manatus)
en Quintana Roo, y su variacion y representacion genética en Mé-
xico. Informe Técnico Final. Proyecto SEMARNAT/CONACYT 2002-
C01-1128. El Colegio de la Frontera Sur. Chetumal, Quintana Roo,
México. 259 p.

MoraLes-VEeLa, B. & J. A. PapiLLa-Saioivar. 2009b. Aspectos bioldgicos de
los manaties en el sur de Quintana Roo. /m: Espinoza-Avalos J.,
Islebe G. A., & H. Hernandez-Arana (Eds.). £/ sistema ecoldgico de
la bahia de Chetumal/Corozal: costa occidental del Mar Caribe. El
Colegio de la Frontera Sur. Chetumal, Quintana Roo. pp. 115-123.

MoraLEs-VELa, B., J. A. PabiLLa-SaLbivar, & D. M. A. Antociiw. 2011. Mamife-
ros marinos. In: Pozo, C., N. Armijo-Canto & S. Calmé (Eds.), Rique-

Vol. 25 No. 1 » 2015

137

za Bioldgica de Quintana Roo. Un andlisis para su conservacion. El
Colegio de la Frontera Sur, Comisién Nacional para el Conocimiento
y uso de la Biodiversidad, Gobierno del Estado de Quintana Roo.
México, D.F. pp. 223-236.

MoraLEs-VELA, B., J. A. PapiLLA-SALDIVAR, & M. SanvicenTe-Lorez. 2002. Mor-
tandad de manaties en la Bahia de Chetumal y riesgos actuales. /n:
Rosado-May, F., R. Romero-Mayo & A. De Jesus Navarrete (Eds.),
Contribuciones de la ciencia al manejo costero integrado de la Ba-
hia de Chetumal y su drea de influencia. Universidad de Quintana.
Chetumal, Quintana Roo, México. pp. 67-72.

MoraLes-VEeLa, B., J. A. Pabita-Saovar & A. A. Mienucel-Giannont. 2003.
Status of the manatee (Trichechus manatus) along the northern
and western coasts of the Yucatan Peninsula, Mexico. Caribbean
Journal of Science 39: 42—49.

MoraLes-VELa, B., E. Sudrez-MoraLEs, J. A. PabiLta-Saioivar & R. W. Hearp.
2008. The tanaid Hexapleomera robusta (Crustacea: Peracarida)
from the Caribbean manatee, with comments on other crustacean
epibionts. Journal of the Marine Biological Association of the United
Kingdom 88: 591-596.

MVZ (Museum of Vertebrate Zoology). 2013. University of California,
Berkeley. Available online at: arctos.database.museum/Specimen-
Search.cfm?collection_id=28. Downloaded at: 13 September 2013

Navarro, D., A. Jimenez & J. Juarez. 1990. Los mamiferos de Quintana Roo.
In: D. Navarro-Ldpez & J.G. Robinson (Eds.). Diversidad Bioldgica en
la Biosfera de Sian ka’an Quintana Roo, Centro de Investigaciones
de Quintana Roo/University of Florida.México. Chetumal, Quintana
Roo, México. pp. 371-450.

NHMUK (Natural History Museum United Kingdom) . 2013.The Natu-
ral History museum. Available online at: http://www.nhm.ac.uk/
research-curation/scientific-resources/collections/zoological-co-
llections/zoology-specimen-database//. Downloaded at: 15 Sep-
tember 2013.

Nourisson, C., B. MoraLES-VELA, J. A. PapiLLA-SALDiVAR, K. P. TuckeR, A. CLARK,
L. D. Ouvera-Gomez, R. Bonpe & P. McGuire. 2011. Evidence of two ge-
netic clusters of manatees with low genetic diversity in Mexico and
implications for their conservation. Genetica 139: 833-842.

NRSL (Natural Science Research Laboratory ). 2013. Museum of
Texas Tech University. Available online at: http://www.nsrl.ttu.edu/
search/. Downloaded at: 15 September 2013.

Ouivera-Gomez, L. D. 2002. Asociacion entre caracteristicas del habitat
y la distribucion y abundancia del manati antillano (Trichechus
manatus manatus) en el norte de la bahia de Chetumal. /n: Rosa-
do-May, F., R. Romero &A. D. J. Navarrete (Eds.). Contribuciones
de la ciencia al manejo costero integrado de la bahia de Chetumal
y su drea de influencia. Universidad de Quintana Roo, Quintana Roo,
México. pp. 61-66.

Ouvera-Gomez, L. D. & E. MeLLink BiteL. 2005. Distribution of the Antillean
manatee (Trichechus manatus manatus) as a function of habitat
characteristics, in Bahia de Chetumal, Mexico. Biological Conser-
vation 121: 127-133.

Ouvera-Gomez, L. D. & A. Ouvera-Gomez. 2002. Ocurrencia del delfin Tur-
siops truncatus en la Bahia de Chetumal, Quintana Roo, México.



138

Proceedings of the XXVII Reunidn Internacional para el Estudio de
los Mamiferos Marinos. p. 57.

Orozco-MEver, A. 1998. Tendencia de la distribucion y abundancia de
la nutria de rio (Lontra longicaudis annectens Major, 1897), en la
ribera del Rio Hondo, Quintana Roo, México. Tesis de licenciatura.
Instituto Tecnoldgico de Chetumal. 36 p.

Orteea ArGuUETA, A. 1997. Uso actual de caletas y cenotes por el mana-
ti del Caribe Trichechus manatus manatus (Linnaeus, 1758) y el
impacto del turismo en Quintana Roo, México. Tesis de maestria.
Universidad Veracruzana. 87 p.

ORTEGA-ARGUETA, A., B. MoraLEs-VELA & L. D. Ouivera-Gomez. 1998. Registros
recientes de varamientos de Physeteridos (Mammalia: Cetacea) en
Quintana Roo, México. Proceedings of the XXIIl Reunién Internacio-
nal para el Estudio de los Mamiferos Marinos. Sociedad Mexicana
para el Estudio de los Mamiferos Marinos. p. 42.

Orteea-Orriz, J. 1996. Abundancia de las toninas (Tursiops truncatus) en
la Bahia de Ascension, Quintana Roo, México. Proceedings of the
XXI Reunion Internacional para el Estudio de los Mamiferos Marinos.
Sociedad Mexicana para el Estudio de los Mamiferos Marinos. p. 6.

OUMNH. 2013.The Oxford University Museum of Natural History. Avai-
lable online at: http://www.oum.ox.ac.uk/database/zoology/mam-
mals.htm. Downloaded at: 15 September 2013.

Perez-FLores, J., B. MoraLes-VeLa & J. A. Papia-Saconar. 2010. Andlisis de la
mortalidad de manaties en la Bahia de Chetumal (1990-2010). Proce-
edings of the XXXII Reunidn Internacional para el Estudio de los Ma-
miferos Marinos: Indicadores de Salud del Ecosistema Marino. p. 109.

Perrin, W. F., B. G. Worsic & J. G. M. Trewissen. 2009. Encyclopedia of
marine mammals. London. Academic. 1473 p.

Saumas, M. & P. Lapron DE Guevara. 1993. Riqueza y diversidad de los
mamiferos marinos. Ciencias 7: 85-93.

SincHez-Okrucky, R. 1997. Atencion de mamiferos marinos varados en
las costas de Quintana Roo. Proceedings of the XXII Reunion in-
ternacional para el estudio de los mamiferos marinos. Sociedad
Mexicana para el Estudio de los Mamiferos Marinos. p. 6.

SEMARNAT. 2001. Proyecto de conservacion, recuperacion y manejo
del manati Trichechus manatus en México. México, D.F. Secretaria
del Medio Ambiente y Recursos Naturales. 51 p.

Nifio-Torres, C.A. et al.

SDNHM (San Diego Natural History Museum ). 2013. San Diego Na-
tural History Museum. Available online at: http://www.sdnhm.org/
science/birds-and-mammals/projects/mammal-atlas/database/.
Downloaded at: 15 September 2013

Timm, R. M., R. M. Satazar & A. T. Peterson. 1997. Historical Distribution of
the Extinct Tropical Seal, Monachus tropicalis (Carnivora: Phocidae).
Conservation Biology 11: 549-551.

Tonres, A., C. EsauiveL & G. CesarLos. 1995. Diversidad y conservacion de
los mamiferos marinos de México. Revista Mexicana de Mastozoo-
logia 1: 22—-43.

USNM (United States National Museum ). 2013. Smithsonian Institution,
National Museum of Natural History. Available online at: http://co-
llections.mnh.si.edu/search/. Downloaded at: 15 September 2013

VAzauez-Cuevas, M. & L. Meprano-GonzaLez. 2006. Coleccion osteoldgica
de mamiferos marinos de la facultad de ciencias. /n: Espinosa, E.
& M. Briones (Eds.). Colecciones mastozooldgicas de México. Uni-
versidad Nacional Autdnoma de México/Asociacion Mexicana de
Mastozoologia A.C. México, D.F. pp. 35-40.

ViLwa, B., J. GaLLo & B. LEBoeur. 1985. La foca monje Monachus tropicalis
(Mammalia: Pinnipedia) definitivamente extinguida en México. Ana-
les del Instituto de Biologia serie Zoologia 56: 573-588.

Warb, N., A. Moscrop & C. CarLson. 1999. Marine mammals of the wider
Caribbean region: A review of their conservation status. Procee-
dings of the Fourth Meeting of the Interim Scientific and Technical
Advisory Committee to the Protocol Concerning Specially Protected
Areas and Wildlife in the Wider Caribbean Region. 25 p.

Xacur Maiza, J. A., M. C. L. Tornes, E. V. Cantos, L. oeL C. V. Veez & L. ViLe-
si. 1998. Enciclopedia de Quintana Roo. México, D.F. Volumes 1-8.
Agregar nimero total de paginas

Zacarins-Arauso, F. 1992. Distribucion espacial y temporal de Tursiops
truncatus en la zona sur del Caribe mexicano, durante los afios
1987 y 1988. Tesis de maestria.. Universidad Nacional Auténoma
de México. México DF. 131 p.

Recibido: 11 de noviembre de 2013.
Aceptado: 28 de noviembre de 2014.

Hidrobioldgica



