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The status of the West Indian manatee [Trichechus manatus (Linnaeus, 1758)] remains

enigmatic. The International Union for Conservation of Nature classifies the species as

“Vulnerable” and the two subspecies [T.m.manatus (Linnaeus, 1758) and T.m. latirostris

(Harlan, 1824)] as “Endangered.” The U.S. Fish and Wildlife Service now classifies

West Indian manatees as “Threatened” primarily due to increased numbers of T. m.

latirostris. Fully resolving the status of the species will require a better understanding

of its population biology throughout the broader Caribbean region, especially the form

and strength of genetic and demographic connections. Genetic studies indicate limited

interbreeding among recent generations of groups of manatees separated by unsuitable

coastal habitat or large expanses of open water, such as the Florida Straits. However,

documentation of two, independent immigrations from Florida to Cuba within one

generation raises the possibility of important demographic connections, especially if the

number of manatees in Cuba is small. In addition, these eventsmay foreshadow a change

in the role that Florida’s manatees play in effective conservation of T.manatus throughout

its Caribbean range, with the potential for further connections as numbers of manatees

in Florida increase and the availability of suitable habitat and food decreases.
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The status of the West Indian manatee [Trichechus manatus (Linnaeus, 1758)] is a concern.
The species is classified as “Vulnerable” by the International Union for Conservation of Nature,
and two subspecies [T. m. manatus (Linnaeus, 1758) and T. m. latirostris (Harlan, 1824)] are
classified as “Endangered” (https://doi.org/10.2305/IUCN.UK.2008.RLTS.T22103A9356917.en).
Recently, the U.S. Fish and Wildlife Service reclassified the West Indian manatee as “Threatened”
rather than “Endangered” primarily due to a marked increase in numbers of T. m. latirostris,
the Florida subspecies, over the last 25 years (Federal Register, 2017). Overall, the status of
T. manatus throughout its broader Caribbean range remains uncertain because estimates of
numbers and demographic trends for many populations are based on anecdotal information
or gray literature (Self-Sullivan and Mignucci-Giannoni, 2012; Alvarez-Alemán et al., 2018).

https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/journals/marine-science#editorial-board
https://www.frontiersin.org/journals/marine-science#editorial-board
https://www.frontiersin.org/journals/marine-science#editorial-board
https://www.frontiersin.org/journals/marine-science#editorial-board
https://doi.org/10.3389/fmars.2018.00294
http://crossmark.crossref.org/dialog/?doi=10.3389/fmars.2018.00294&domain=pdf&date_stamp=2018-08-21
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/marine-science#articles
https://creativecommons.org/licenses/by/4.0/
mailto:frazer@ufl.edu
https://doi.org/10.3389/fmars.2018.00294
https://www.frontiersin.org/articles/10.3389/fmars.2018.00294/full
http://loop.frontiersin.org/people/588941/overview
http://loop.frontiersin.org/people/588638/overview
http://loop.frontiersin.org/people/172246/overview
http://loop.frontiersin.org/people/166195/overview
https://doi.org/10.2305/IUCN.UK.2008.RLTS.T22103A9356917.en


Alvarez-Alemán et al. Manatee Connectivity

One key uncertainty is whether manatees in different Caribbean
regions should be managed as distinct populations because
unsuitable coastal habitat or large expanses of marine water
may precludemovements that establish genetic and demographic
connectivity (Garcia-Rodriguez et al., 1998; Lowe and Allendorf,
2010).

Studies of genetic markers document several phylogeographic
patterns for T. manatus among and within regions of the
Caribbean. Sequences in mitochondrial deoxyribonucleic acids
(mtDNA) identified three distinct lineages occupying (i) Florida
and the West Indies, (ii) the Gulf of Mexico to the northern
Caribbean coast of South America, and (iii) the northeast
Atlantic coast of South America (Garcia-Rodriguez et al., 1998).
Examination of mtDNA from additional manatees identifies
a similar set of lineages and suggests historical barriers to
dispersal that separate the Dominican Republic and Puerto
Rico from other parts of the Greater Antilles (Vianna et al.,
2006). Variation in microsatellites also differentiates manatees
in Mexico from those in Florida, with minimal evidence of
interbreeding, and the results further identify two relatively
distinct groups within Mexico, a mixing zone with alleles from
both of those groups, and the potential influence of migrants
from Belize (Nourisson et al., 2011). In Belize, mtDNA and
microsatellite markers from groups of manatees separated by
<100 km indicate genetic differentiation characteristic of isolated
populations (Hunter et al., 2010). Furthermore, manatees in
Belize appear unrelated to manatees in Florida (Hunter et al.,
2010). Within the eastern Caribbean, a study that combined
mtDNA and nuclear microsatellites provides support for the
separation of T. m. latirostris in Florida from T. m. manatus

FIGURE 1 | Photographs of a manatee taken in Cuba (A) and in southwest Florida (B) showing the scars that identified it as FM582. Permissions shown on

photographs.

in Puerto Rico (Hunter et al., 2012). In contrast, a study of
mtDNA in manatees from Cuba suggests historical links to
manatees in Florida and the Greater Antilles and the possibility
of a link to Belize (Hernández Martínez et al., 2013). Within
Florida, microsatellite markers yield very weak evidence of
genetic differentiation among the four recognized management
units (Tucker et al., 2012). Overall, the results of existing
genetic analyses indicate reduced dispersal among many parts
of the Caribbean and levels of dispersal within specific localities
that appear to exhibit a positive relationship with increased
abundance of manatees and availability of suitable corridors
for dispersal. However, these studies of genetics do not assess
demographic connectivity as defined by the effect of immigrants
on vital rates, which is an important element in effective
conservation of T.manatus (Lowe and Allendorf, 2010).

Initial evidence of a potentially important connection comes
from photographs of a female and calf in Florida in 2006 and
a subsequent sighting of these manatees in Cuban waters near
Havana in 2007 (Alvarez-Alemán et al., 2010). In November
2017, another adult and a calf were photographed along
Cuba’s northwestern coast near Havana (Figure 1A), and the
U.S. Geological Survey’s Manatee Individual Photo-identification
System positively identified the adult’s two sets of scars as
belonging to FM582 (Figure 1B). Records of FM582 in southwest
Florida span 11 years, and it was sighted near Fort Myers, Florida
in January 2017. Calves were near FM582 inmultiple years, which
suggests she is a female. Both she and the calf likely traveled from
Florida to Cuba because calves depend on their mothers for 1–
2 winters (O’Shea et al., 1995). These sightings represent direct
evidence of connectivity between two geographically separated
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populations, and two, independent immigrations within a decade
(i.e., less than a generation) suggest that such movements may
have demographic import. In conjunction with shared mtDNA
haplotypes (Hernández Martínez et al., 2013), such sightings
suggest that populations of manatees in Florida, Cuba, and
other Caribbean regions may not remain evolutionarily or
demographically distinct if manatees successfully cross expanses
of open water, such as the Florida Straits. Increased connectivity
in the Caribbean region engenders important ramifications
for conservation, especially selecting the optimal number of
management units and incorporating source-sink dynamics into
decisions about levels of protection (Pulliam, 1988; Lowe and
Allendorf, 2010).

Several challenges prevent a full interpretation of the
importance of these sightings. Demographic connectivity
requires the migrants to exert an effect on vital rates in
the population they enter (Lowe and Allendorf, 2010).
Unfortunately, there is no information on the fate of the
manatees that reached Cuba. In addition, the size of the Cuban
population of T. manatus is uncertain (Alvarez-Alemán et al.,
2018), so an estimate of the relative contribution of these
immigrants cannot be derived. Programs to address these issues
would advance conservation of the Antillean manatee. For
example, rigorous censuses of manatees in Cuba would provide
an estimate of the size of the population, and a program that
involves professional and citizen scientists in the development,
maintenance, and application of a photographic identification
system would help identify additional immigrants and clarify
their fates. Regardless of the fate of the recent immigrants, the
two sightings suggest that the regional significance of Florida’s
population of manatees may be increasing as numbers around
the state rise and the availability of suitable habitat and food

decreases (Littles, 2016). Overall, effective conservation of T.
manatus will be difficult without close cooperation among
researchers in all relevant countries and a supportive political
environment (Stone, 2017).
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