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The study of epibionts allows inferring ecological, biogeographic and health aspects of the host species (basibiont), and their study on 
marine mammals is scarce.  The aim of this work was to characterize the epibiont fauna associated with the skin of captive individuals of the 
West Indian manatee in three sites from the Mexican Caribbean.  In autumn 2014, 22 dorsal skin scrapings were collected from 11 captive 
manatees.  The biological material was scraped o� the skin with a blunt spatula, covering 100 cm2 of sampled area of the dorsal skin of each 
manatee.  Samples were immediately �xed in 8 % formalin solution and placed in labeled vials for laboratory analysis.  We used specialized 
literature to identify epibionts at the lowest taxonomic level possible.  A total of 1,353 individuals from 31 taxa were found, belonging to eight 
phyla.  Twenty nine taxa are new records of epibionts from Sirenians.  The nematodes Monhystera sp. and  Rabdolaimus sp., the adult and larvae 
of copepods from the Order Harpacticoida, the foraminifer Ammonia sp. and the rotifer Lecane sp. were the dominant epibionts.  These new 
interactions may suggest that in the Caribbean Sea, the manatee skin represents a nutrient-rich substrate for an opportunistic fauna that is 
more diverse than previously estimated. 

Los epibiontes pueden ser estudiados para inferir aspectos ecológicos, biogeográ�cos y de la salud de la especie que los alberga (basibi-
onte).  Su estudio es muy escaso en mamíferos marinos por lo que el objetivo de este trabajo fue caracterizar la fauna epibionte asociada a 
la piel de individuos cautivos del manatí Antillano en tres localidades del Caribe mexicano. En otoño de 2014 se colectaron 22 muestras de 
piel de 11 manatíes cautivos.  El material biológico se obtuvo por medio de un raspado super�cial con una espátula blanda cubriendo un área 
de 100 cm2 de la piel del dorso del manatí.  Las muestras se �jaron inmediatamente en una solución de formalina al 8 % y fueron colocadas 
en frascos etiquetados para su análisis en laboratorio.  Con el uso de literatura especializada, se realizó la identi�cación del material al menor 
nivel taxonómico posible. Se encontraron un total de 1,353 individuos de 31 taxa pertenecientes a ocho �la.  De ellos, 29 son nuevos registros 
de epibiontes para el Orden Sirenia.  Los nematodos Monhystera sp. y Rhabdolaimus sp., las larvas nauplio y adultos de copépodos del Orden 
Harpacticoida, foraminíferos Ammonia sp. y los rotíferos Lecane sp. fueron dominantes.  Estas nuevas interacciones sugieren que, en el Mar Cari-
be, la piel de los manatíes representa un sustrato rico en nutrientes para una fauna oportunista que es más diversa de lo previamente estimado.
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INTRODUCTION
The manatee Trichechus manatus Linnaeus, 1758 is a marine 
mammal endangered of extinction, characterized by a 
broad distribution area, that inhabits marine, estuarine, and 
freshwater systems in tropical America, mainly in the Carib-
bean Sea (Deutsch et al. 2008).  In Florida, the manatee sub-
species T. m. latirostris Harlan, 1824 has been recognized as 
a basibiont organism that functions as a wandering ecosys-
tem for various epibiont groups of algae and aquatic inver-
tebrates (Bledsoe et al. 2006; Franckovich et al. 2015), while 
the Caribbean subspecies T. m. manatus Linnaeus, 1758 has 
been little studied in this regard (Morales-Vela et al. 2008; 
Suárez-Morales et al. 2010; Violante-Huerta and Suárez-
Morales 2016).  Studying epibiont communities in large 
vertebrates is an indirect method to obtain information 
on the biogeography, ecology and health of the respec-
tive basibiont (Fernández et al. 1998; Liria-Loza 2011).  The 
objective of this investigation is to report new evidence on 

the diversity of epibiont organisms growing on the skin of 
the manatee in the Mexican Caribbean.

MATERIALS AND METHODS
In the autumn of 2014, a total of 22 samples were collected 
from the skin of the back of eleven captive manatees, and 
salinity (salt) was recorded, in three localities of the Mexican 
Caribbean Sea: four manatees (two adult females, one adult 
male and one calf ) kept in the marine aquarium (27 ppm 
salt) Dolphin Discovery Puerto Aventuras (20° 30’  02.13’’ N, 
-87° 13’  32.25’’  W), six (three adult females, one adult male 
and two calves) living in an estuary (18 ppm salt) at Xcaret 
eco-archaeological park (20° 34’ 42.50’’ N, -87° 07’ 12.91’’ W) 
and one adult male living in the freshwater system (7 ppm salt) at 
Centro de Atención y Rehabilitación de Mamíferos Acuáti-
cos (Center for Care and Rehabilitation of Aquatic Mam-
mals; CARMA, for its acronym in Spanish), Chetumal Bay 
(18° 41’ 22.19’’ N, -88° 15’ 47.09’’ W).  The biological mate-
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2005; Morales-Vela et al. 2008; Ortiz et al. 2010) that have 
been reported as well-established manatee epibionts.  In 
addition to the presence of unidenti�ed harpacticoid cope-
pods and the previously recorded tanaid Sinelobus stan-
fordi, the present study includes �ve groups of crustaceans 
that had not been previously found as manatee epibionts: 
Cryprididae, Loxoconchidae, Acartia lilljeborgii, Colomastix
and Alpheidae. These groups were unrelated to skin injuries 
in the manatee individuals sampled.

The species Acartia lilljeborgii is considered a strictly 
planktonic species (Campos and Suárez-Morales 1994); 
hence, its presence on manatee skin could be an inci-
dental �nding.  In addition, groups of microinvertebrates 
were found on healthy skin that had not been previously 
observed as epibionts of manatees in the Caribbean: fora-

rial was collected by scrapping o� an area of healthy skin 
on the back of each manatee with a blunt plastic spatula 
(Suárez-Morales et al. 2010; Figure 1) covering 100 cm2 (10 
x 10 cm quadrants).  Immediately afterwards, samples were 
�xed and preserved in a 8 % formalin solution and placed in 
labeled vials for analysis in the laboratory.  The material was 
identi�ed to the lowest taxonomic level possible assisted 
with specialized literature.

The complexity of the epibiont community on the skin 
of manatees, the lack of information on the physical vari-
ables of the substrate (skin), the physicochemical variability 
of water between localities, and the lack of homogeneity 
in age and sex of the 11 manatees sampled, were all fac-
tors that restrained the conduct of robust statistical studies 
with the data obtained to establish unequivocal relation-
ships. Consequently, only percent total abundance �gures 
were used.

Figure 1.  Surface scrape technique used for sampling epibionts found on the West 
Indian manatee in Mexico.  Photograph by Raúl Díaz-Gamboa.

RESULTS AND DISCUSSION
A total of 1,353 specimens of 31 taxa were found, belong-
ing to eight phyla (Table 1). The dominant taxa were nema-
todes (39 %), harpacticoid copepods in naupliar and adult 
stages (27.3 %), foraminifera of the genus Ammonia (7.6 %) 
and rotifers of the genus Lecane (8.9 %).  Large amounts of 
microalgae directly interacting were also observed (i. e., 
pennate diatoms) that were neither identi�ed nor quanti-
�ed.

The interactions of epibiont crustaceans such as harpac-
ticoid and tanaid copepods have been examined in free-liv-
ing manatees and are recognized as harmless to the health 
of the specimens studied despite its prevalence and high 
abundance.  The presence of these crustaceans has not 
been associated with injured skin that could suggest a par-
asitic interaction (Morales-Vela et al. 2008; Suárez-Morales 
et al. 2010).  At present, there are three species of harpac-
ticoid copepods (Huys 2016; Violante-Huerta and Suárez-
Morales 2016) and two species of tanaid copepods (Bonde 

Table 1.  Composition of the epibiont community associated with the skin of 
the West Indian manatee in the Mexican Caribbean. Association record (AR)2. Total 
abundance% (TA%).

Phylum Taxon
Sampled locality1

(AR)2 (TA%)
DD XCA CHE

FORAMINIFERA Ammonia x x x 7.6

Bolivina x 0.2

Epistominidae x 1.3

Haplophragmoides x 1.0

Massilina x 0.8

Textularia x 0.4

Trochamina x 1.3

RADIOZOA Spongodiscidae x 0.1

ROTIFERA Bdelloidea x x 0.9

Lecane x x 8.9

NEMATODA Archepsilonema x 0.2

Butlerius x 0.1

Miconchus x 0.4

Mononchoides x x 1.7

Monochromadora x x 0.5

Monhystera x x x 16.4

Teratocephalus x x 2.4

Tylenchus x 0.6

Rabditidae x x 1.6

Rabdolaimus x x 15.1

ANNELIDA Iospilidae x x 0.1

Pilargiidae x 0.2

PLATYHELMINTHES Digenia x x 0.1

MOLLUSCA Limacina x 0.4

ARTHROPODA Cyprididae x x x 7.4

Loxoconchidae x 0.2

Acartia lilljeborgii x 0.7

Harpacticoida 
(adult, copepodite 
and naupli)

x x x r 27.3

Colomastix x x 1.1

Sinelobus stanfordi x r 0.6

Alpheidae x 0.1

1 DD= Dolphin Discovery Puerto Aventuras, XCA = Xcaret, CHE = (CARMA) Chetumal bay, 
x = Presence, 2 r = epibiont interaction previously reported.
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miniferans (n = 7), radiolarians (n = 1), rotifers (n = 2), nem-
atodes (n = 10, dominant), annelids (n = 2), mollusks (n = 
1), and platyhelminthes (n = 1).  The �ndings in this study 
deepen our knowledge about the external interactions in 
sirenians, since 29 of the 31 taxa observed in this work are 
new records of epibionts for the subspecies T. m. manatus
and for the order Sirenia around the world.

The di�erence between the diversity of taxa observed 
in this research and previous reports may have been asso-
ciated with the captivity status of the specimens sampled.  
This is due to the hydrologically more stable environments, 
which facilitate the establishment of colonizing organisms 
on the available substrate (Railkin 2004).  In addition, cap-
tivity reduces the exposure of individuals to �uctuations 
in water salinity and temperature — the primary variables 
that in�uence the known load of epibionts in free-living 
manatees (Bledsoe et al. 2006).  In addition, captivity favors 
the retention of nutrients, suspended detritus, bacteria and 
micro�ora, which ultimately become part of the bio�lm that 
develops on the skin of manatees. These are likely utilized 
as food sources for the opportunistic microfauna reported, 
a common behavior for epibiont organisms (Humes 1964; 
Bledsoe et al. 2006).

Given the complexity associated with the study of 
epibiont communities and the richness of species associ-
ated with the skin of captive and free-living manatees, it is 
essential to record hydrological variables, assess the in�u-
ence of the immune status of the manatee (Halvorsen and 
Keith 2008), correlate the physical composition of the skin 
(Wahl and Mark 1999; Wahl and Hopper 2002), and analyze 
the parasitizing potential of opportunistic species, to better 
understand the ecological niche of manatees as a wander-
ing substrate in the western Caribbean.
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