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Is captive breeding a priority for manatee

conservation in Mexico?

ALEJANDRO ORTEGA-ARGUETA and DELMA NATALY CASTELBLANCO-MARTINEZ

Abstract The Endangered Antillean manatee Trichechus
manatus manatus is one of the most threatened aquatic
mamumal species in Mexico and the wider Caribbean region.
The decline of this subspecies is mainly a result of historical
exploitation and the impact of current coastal development.
The conservation strategies adopted for the Antillean mana-
tee include habitat protection, reduction of the most severe
threats, and the rescue of stranded, orphaned or injured in-
dividuals and their management in captivity. This latter
strategy has produced positive outcomes in some countries
but has been the subject of controversy in others, including
Mexico. We analyse the benefits and challenges associated
with the management of captive manatees in Mexico, and
the consequences of a lack of government policy and strat-
egy for the post-rehabilitation release of individuals. We de-
scribe the evolution of this controversy from 1997-2017 in
Mexico, analyse the consequences and implications for the
conservation of the species, and propose an integrated man-
agement strategy that could address the issues raised.
Although this strategy has been developed in the context
of Mexico, it is applicable to management of this species
across the Caribbean region.

Keywords Antillean manatee, captive breeding, captive
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Introduction

he Antillean manatee Trichechus manatus manatus is

one of the most threatened aquatic mammal species
across its range in eastern North, Central and South
America. In Mexico, it occurs along the coasts of the Gulf
of Mexico and the eastern Yucatan Peninsula (Colmenero-
Rolén & Hoz, 1986; Morales-Vela & Olivera-Gémez, 1997)
as two genetically distinct populations (Nourisson et al.,
2011). An estimated 1,000-1,500 manatees inhabit Mexican
waters (Castelblanco-Martinez et al., 2012).
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Threats to manatees include poaching, entanglement in
fishing nets and habitat loss caused by intensive coastal
development (Morales-Vela & Olivera-Gémez, 1997; Ortega-
Ortiz et al., 2004). To address these threats, priority con-
servation strategies are being directed towards effective
management for recovery (Quintana-Rizzo & Reynolds,
2010; SEMARNAT/CONANP, 2010). One of the manage-
ment strategies is the rescue of injured or stranded manatees
and their transfer to rehabilitation facilities. Although cap-
tive breeding of threatened species is a widespread conser-
vation strategy (IUCN, 1998), it is not always feasible or
justifiable as a management priority (Hunter et al., 2013).
Decision-making in conservation needs to take into account
complex social considerations and is subject to human emo-
tivity (Ainsworth et al., 2016), which can lead to erroneous
or late decisions with unintended or unforeseen manage-
ment outcomes (Wilson et al., 2009; Brook et al., 2014).
In the management of threatened species, attention can be
diverted to unnecessary or lower priority actions, with costly
consequences in terms of funding and achievement of re-
covery goals (Pérez et al., 2012). Here we document a contro-
versy surrounding the captive management and breeding
of manatees in Mexico, examining whether captive breeding
is a priority for manatee conservation. We describe the evo-
lution of this controversy over 2 decades (1997-2017) and
analyse the consequences of the decisions made and the
implications for manatee conservation, and, to address
these issues, propose an integrated management strategy
that involves aspects of both in situ and ex situ conservation.
Although this analysis was carried out in the context of
Mexico, it is relevant and applicable to the management
of this species across the wider Caribbean region.

Conservation benefits of manatee management in
captivity

Manatees can be injured or orphaned as a result of anthro-
pogenic or natural events and become dependent on rescue
and rehabilitation in appropriate facilities. Partnerships of
government authorities with state and private zoos play an
important role by providing the necessary veterinary care,
husbandry and research opportunities. Such partnerships
have been established successfully in the USA (including
Puerto Rico), Brazil and Venezuela, where manatees have
been held in captivity (Adimey et al, 2012; Normande
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et al., 2015; Boede & Mujica-Jorquera, 2016). Manatees are
difficult to study in the wild and therefore the knowledge
and expertise gained through management of captive indi-
viduals is of great value. Manatees in captivity have also
generated greater public awareness and support for their
conservation (Adimey et al., 2012).

Manatee rescue and rehabilitation has a long history,
particularly in the USA (Adimey et al, 2012, 2016) and
Brazil (Normande et al., 2015). Rehabilitation programmes
involve the provision of veterinary care, rearing of orphaned
animals and the subsequent release of viable individuals into
suitable wild habitat (Miller, 2000). The release of indivi-
duals into an existing population is referred to as reinforce-
ment or restocking (IUCN, 1998). Several protocols for
manatee rehabilitation have been developed by major con-
servation programmes in the Caribbean region (Lima et al.,
2007; Adimey et al., 2012).

Manatees can adapt to captivity within a matter of weeks
(Bonde et al., 2003) but contact with humans can alter their
behaviour and reaction to natural hazards; the animals be-
come docile and attached to humans. Manatees that are
maintained for long periods or were born in captivity also
lack the instinct to avoid risks such as boats and gillnets,
two major causes of manatee mortality. Docile manatees
are unlikely to survive in the wild because they lack the abil-
ity to exploit habitats where they can find food and shelter,
and face the difficulty of integrating into existing popula-
tions (Bonde et al., 2003). Experience in Florida suggests that
manatees held in captivity for less than 2 years face fewer
challenges after release than those held for longer periods
(Bonde et al., 2003; Adimey et al., 2016).

Captive breeding as a recovery strategy for
threatened species

Captive breeding is a widely used conservation strategy for
species with diminished populations in the wild. Captive
animals represent a demographic and genetic reservoir
that can be used for restocking (IUCN, 1998), but captive
breeding is not always feasible. Experience from the USA
(including Puerto Rico) and Brazil has shown that breeding
manatees in captivity (Corkeron, 2002) presents biological
and financial challenges (Adimey et al., 2012). Manatees have
arelatively low reproduction rate: they reach sexual maturity
after 5 years, have a gestation period of 11-13 months, give
birth to a single calf and the average interval between births
is 2.5 years (Marmontel et al., 1992). The high cost of main-
taining manatees in captivity, up to USD 16,700 annually
per individual (R. Sanchez-Ockruky, Dolphin Discovery,
Mexico, pers. comm.), makes it difficult to secure the neces-
sary financial resources, especially in developing countries
such as Mexico. Long-term recovery based on captive breed-
ing programmes is therefore unviable (Bossart, 1999); it can
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only be an interim solution that can be expected to remain
relatively expensive (Snyder et al., 1997). In the USA (includ-
ing Puerto Rico), Belize and Brazil manatees have been kept
in captivity only long enough to rehabilitate them, and have
been released as soon as possible, thus minimizing costs and
avoiding habituation to people (Lima et al., 2007; Adimey
et al., 2012).

1997-2007: manatee management controversy

Capture of manatees is prohibited in Mexico, with the
exception of capture for rescue or research purposes by accre-
dited institutions. In 1997 a programme of the Ministry of
the Environment and Natural Resources began, with a focus
on the recovery of threatened species. This included the
creation of technical advisory committees: autonomous
multi-stakeholder bodies that aimed to advise management
decisions, and comprised government officials, scientists,
representatives of the private sector (parks and zoos),
non-governmental organizations and community groups.
During this first decade, the manatee advisory committee
worked as a recovery team, coordinating and implementing
management actions such as manatee rescues and research.
An intensive national campaign was launched to raise aware-
ness and encourage community involvement in manatee con-
servation in the entire distribution range, with members of the
manatee recovery team conducting informal educational talks
and distributing promotional materials such as t-shirts and
pamphlets. This resulted in an increase in the number of re-
ported manatee incidents (e.g. entanglement in fishing nets).
Because there is no federal governmental facility for manatee
rehabilitation, the rescued manatees were immediately trans-
ferred to state and private zoos with suitable facilities, trained
personnel and accredited management programmes. With
more manatees being rescued every year and ongoing captive
breeding, the number of individuals in captivity increased
from <10 animals in four facilities to 40 in 10 facilities
(Table 1; Fig. 1). Of the current captive manatee population
in Mexico, at least 37.5% (n = 15) are captive-born.

The collaboration of parks and zoos, as rehabilitation
centres, with government authorities was of great signifi-
cance, as they participated in all rescues on a voluntary
basis and covered most of the maintenance and rehabilita-
tion costs of the manatees in captivity. It was seen as bene-
ficial for all parties because government authorities gained
financial and technical support for manatee rehabilitation
and the parks and zoos obtained manatees for exhibition.

However, the management programmes of the accre-
dited facilities did not include agreed objectives regarding
the post-rehabilitation release of manatees, and there were
also gaps in the relevant legislation, such as the protocols
for marine mammal rehabilitation and release (NOM-135-
SEMARNAT-2004). Authorities typically had to respond
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TasLE 1 Captivity facilities and captive manatees in Mexico (see Fig. 1 for locations), detailing manatee ID, gender, age class, date of birth,
date of admission and origin of individuals as of December 2017, based on information obtained in our own research and including in-
formation from SEMARNAT/CONANP (2010). During our research of official documents (obtained through the National Institute for
Transparency, Access to Information and Personal Data Protection), we observed inconsistencies and variations in the documentation of
the number of facilities and captive manatees. We validated official information through consultation with personnel from the relevant
facilities but some numbers may not be up-to-date because of subsequent manatee rescues, translocations between parks, births and

mortality.

Facility (by state)

Manatee ID Gender

Age class* Date of birth Date of admission Origin

Veracruz

(1) Veracruz Aquarium

Tabasco
(2) Yumka

(3) University of Tabasco

Chiapas

(4) Aluxes Ecopark

Quintana Roo
(5) Xel-ha

(6) Dolphin Discovery Puerto Aventuras

(7) Dolphin Discovery Puerto Aventuras Dreams

(8) Experiencias Xcaret

(9) Dolphin Discovery Isla Cozumel

(10) Dolphin Discovery Isla Mujeres

Silvia
Dominga
Costena
Camilo
Maximo

Jobo
Pepe
Maxi
Chaca
Chilbek

Itzia

Marina
Sireni
Catazaji
Ha’al

Tunich
Nikte

Pablo
Romeo
Julieta
Dorothy
Quijote
Conchis
Clau
Nohoch_2
Bombon

Roberto
Lorenzo

Nohoch_1
Pompom
Mach
Buul
Baxal
Dayami

Yoltzin
Angel
Edgar

Sabina
César
Fabian

Female
Female
Female
Male
Male

Unknown
Male
Female
Female
Female

Female

Unknown
Female
Female
Male

Unknown
Female

Male
Male
Female
Female
Male
Female
Female
Male
Female

Male
Male

Male
Female
Male
Male
Female
Female

Male
Male
Male

Female
Male
Male

Adult
Adult
Adult
Adult
Young

Unknown
Unknown
Unknown
Unknown
Unknown

Calf

Adult
Adult
Adult
Young

Young
Young

Adult
Adult
Adult
Adult
Adult
Young
Young
Calf
Calf

Adult
Young

Adult
Adult
Adult
Adult
Adult
Young

Adult
Adult
Adult

Adult
Adult
Adult

Unknown
Unknown
Unknown
13/11/2012
19/11/2013

Unknown
Unknown
Unknown
Unknown
Unknown

08/2016

26/12/2004
18/06/2006
Unknown
Unknown

28/02/2012
20/06/2013

Unknown
Unknown
Unknown
Unknown
19/03/2008
15/08/2014
17/12/2014
20/03/2016
10/04/2016

Unknown
09/11/2012

Unknown
Unknown
Unknown
21/01/2009
01/01/2013
Unknown

22/08/2005
Unknown
09/09/2010

Unknown
Unknown
2010

1998
2002
2002
13/11/2012
19/11/2013

Unknown
Unknown
Unknown
Unknown
Unknown

14/08/2016

03/07/2005
03/07/2005
15/05/2013
01/11/2013

28/02/2012
20/06/2013

1998

05/01/2001
05/01/2001
09/05/2003
19/03/2008
15/08/2014
17/12/2014
20/03/2016
10/04/2016

29/05/2009
09/11/2012

01/01/1999
01/01/1999
28/05/2005
21/01/2009
01/02/2013
22/07/2013

22/08/2005
09/07/2007
09/09/2010

07/09/2007
07/07/2007
2010

wild
wild
wild
Captive-born
Captive-born

Unknown
wild
wild
wild
wild
wild

Captive-born
Captive-born
wild
wild

Captive-born
Captive-born
wild
wild
Wwild
wild
Captive-born
Captive-born
Captive-born
Captive-born
Captive-born
wild
Captive-born
wild
wild
Wwild
Captive-born
wild
wild
Wwild
wild
Captive-born
wild
wild
Captive-born

*Age classes were defined according to calf dependency and age of sexual maturity, estimated by Hartman (1979) for Trichechus manatus, as follows: calf
(<2 years old), young (2-5 years old) and adult (>5 years old).
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Fic. 1 Manatee distribution areas and captivity sites (Table 1) in Mexico, as of December 2017 based on information obtained in our
own research and including information from SEMARNAT/CONANP (2010). Shaded areas indicate where direct (sightings of live
manatees, bones or carcasses) and indirect (manatee presence reported in interviews; evidence of feeding areas) records of wild
manatees have been obtained during 1997-2017. Facilities with manatees in captivity: (1) Veracruz Aquarium; (2) Yumka; (3)
University of Tabasco; (4) Aluxes Ecopark, Palenque; (5) Xel-ha; (6) Dolphin Discovery Puerto Aventuras; (7) Dolphin Discovery
Puerto Aventuras Dreams; (8) Experiencias Xcaret; (9) Dolphin Discovery Isla Cozumel and (10) Dolphin Discovery Isla Mujeres. The
dashed line on the Yucatan Peninsula indicates the geographical border between the two genetic clusters: the Gulf of Mexico and the

Caribbean Sea (Nourisson et al., 2011).

to reported incidents urgently and authorized all rescues
and transportation to care facilities. The increase in the
number of captive manatees and the lack of official proto-
cols for rehabilitation and release prompted discussions
within the advisory committee on how government author-
ities should proceed to manage the rescued animals once
they became independent, healthy and ready for release.
Captive breeding is not a necessary conservation strategy
for the species according to international management
plans (Quintana-Rizzo & Reynolds, 2010), but some of the
advisory committee justified the breeding of manatees as an
opportunity for gaining expertise and conducting research
and education activities. Others on the committee argued
for the preparation of a management strategy with clear
criteria for assessing rehabilitation and release attempts.
At this point, no decision was made regarding planning
for either the immediate or future management needs of

the species. In this situation of undefined government man-
agement strategy, lack of leadership, and polarized views on
rehabilitation objectives, all captive manatees were treated
according to the care practices of each individual facility
and were mostly domesticated, with no consideration of
the international protocols for reintroduction to the wild
and restocking of existing populations.

2007-2017: weakening manatee conservation

In 2007 all advisory committees were dissolved following
administrative changes. The authorizations of manatee res-
cues and transfers by the Ministry of the Environment and
Natural Resources no longer depended on discussions with
the advisory committee. Several changes occurred that had
negative consequences for the conservation of manatees.
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Firstly, the lack of consideration given to the genetic
structure of the population in management decisions is of
concern. Despite the fact that two manatee populations
have been identified (Fig. 1; Nourisson et al., 2011), several
manatees from the Gulf of Mexico were transferred to facil-
ities on the Yucatan Peninsula, with no intention of release.
A second concern is the lack of effort dedicated to the prep-
aration of manatees for post-rehabilitation release. To date,
only three animals have been released, with mixed results. In
1999, a manatee was rescued in Belize, transported to and
rehabilitated in a private park in Mexico and released back
into the wild in Belize after two years, where it apparently
survived (Sanchez Okrucky, 2009). The second manatee
was rescued in 2003 in Chetumal Bay, and kept in semi-
captivity for 7 years. This individual became attached to
humans and attempts to release it failed several times
(Mercadillo-Elguero et al., 2014). However, in 2015 this
manatee began to explore larger areas, travelling distances
of up to 145 km along the coastline (Morales-Vela 2017).
The third manatee was a rescued orphan kept in the
Alvarado Lagoon, reared by locals for 3 years and released
with no monitoring (B. Cortina, pers. comm.). To our
knowledge, no further releases are currently planned. A
third cause for concern is the ongoing growth of the captive
population of manatees, with little consideration given to
the impact of inbreeding in some facilities. The number of
manatees has also reached the maximum capacity of some
facilities, which undermines their potential to receive and
care for manatees in need of rescue.

Another major concern is the lack of government finan-
cial resources for manatee rehabilitation. Private parks, zoos
and conservation groups are of paramount importance in
sustaining rehabilitation activities, but they are using their
limited resources to keep manatees in captivity for long per-
iods. Investment in activities such as habitat protection and
restoration could be of greater benefit for the long-term con-
servation of the species. The parks and zoos have a genuine
interest in caring for the animals, but by pursuing their own
objectives they have lost sight of the full extent of manatee
recovery issues and have failed to adopt optimal release
strategies that would be more beneficial to the population.
These strategies are presented in the Manatee Recovery
Programme of Mexico (SEMARNAT/CONANP, 2010).

In 2011 technical protocols to guide manatee rehabilita-
tion and release were developed by members of the former
advisory committee (Morales-Vela et al., 2012). Nevertheless,
most manatees have been maintained in captivity for a dec-
ade or more, benefitting the parks’ objectives. Although
parks, zoos, community groups and academic institutions
can potentially provide capacity and expertise for the devel-
opment and implementation of a restocking management
strategy, there is no longer the debate among former advis-
ory committee members and government authorities that
could make this a reality.

The benefits of keeping manatees in captivity were expli-
citly discussed within the advisory committee. These in-
clude the rescue and survival of the affected animals, the
experience and expertise acquired by park and zoo person-
nel, the establishment of adequate equipment and holding
facilities, the knowledge gained from research and the cre-
ation of educational and awareness programmes that have
reached a wider public audience. However, the costs and
potential negative outcomes of these management choices
were not explicitly debated in the decision-making groups
of the advisory committee and authorities.

The costs and consequences (including ecological and
strategic) of not releasing manatees back into the wild are
difficult to gauge. In the context of Mexico, with a popula-
tion of 1,000-1,500 manatees, removal of 40 animals may
not be significant. However, in the context of other coun-
tries in the region, such as Honduras and Trinidad and
Tobago with populations of <100 individuals (Quintana-
Rizzo & Reynolds, 2010), the removal of 40 manatees
from the wild population would be significant for persist-
ence of a population. Despite this uncertainty, government
authorities have failed to take adequate measures to prevent
more manatees from being domesticated in captivity.

Management decisions should be made while there is an
opportunity to act (Martin et al,, 2012). In the present case,
an unforeseen cost was the loss of momentum. As a partner-
ship group, the advisory committee played an important
role, not only through provision of technical advice and
planning support, but also by undertaking multiple conser-
vation initiatives and implementing the manatee recovery
programme. Most of the management strategies and actions
required the collaboration and coordination of all commit-
tee stakeholders (SEMARNAT/CONANP, 2010). The estab-
lishment of technical committees and partnerships with
relevant stakeholders can support limited government cap-
acity to address the complexity of recovery plans, as demon-
strated in Belize (Auil, 1998) and the USA (Abellera et al.,
2007). For the manatee in Mexico this multidisciplinary
capacity was lost when the advisory committee was dis-
solved. The development of a post-rehabilitation release
strategy was not only postponed, but abandoned. As a con-
sequence, the Ministry of the Environment and Natural
Resources and the manatee management programme lost
accountability and their ability to implement recovery.
With no explicit debate of the actions (or inaction) and
their consequences, decision-makers could not estimate
how a given choice might contribute to meeting important
management objectives.

A way forward for manatee management in Mexico

The national capacity to develop an integrated manage-
ment strategy is potentially adequate. Addressing the issues
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identified here requires political will, rather than technical
and monetary capacities. The Ministry of the Environment
and Natural Resources could work strategically, adopting a
precautionary approach, on four aspects of management:

(1) Although parks and zoos have been successful in
breeding manatees in captivity in Mexico, captive
breeding without a clear restocking plan does not
benefit the wild population and should therefore not
be a priority. The optimal strategy for manatee recov-
ery is to enhance the natural reproduction of wild po-
pulations. Protection of manatee habitat should ensure
that there is suitable shelter, foraging and reproductive
grounds, with adequate connectivity.

(2) Transfer of wild manatees to rehabilitation centres
should be carried out with the final objectives of
rehabilitation and restocking. We do not advocate
against parks and zoos; we recognize that the expertise
and facilities they offer are paramount for achieving
the manatee recovery programme objectives.
However, their role should be strengthened through
adaptation of their management plans and protocols
according to the recovery objectives and the creation
of quarantine and pre-release facilities. International
monitoring protocols exist to assess post-release adap-
tation success. These recommend using subcutaneous
microchip tags and telemetry equipment for monitor-
ing manatee survival, behaviour and acclimation to the
wild and, ultimately, the reproductive contribution of
released individuals to the wild population (Adimey
et al,, 2016). This would allow assessment of the effect-
iveness of rehabilitation strategies in the long-term.
Manatees judged as unsuitable for return to the wild
could still be used for exhibition, research and educa-
tional purposes, which would help cover the financial
costs of rehabilitation programmes.

(3) Pre-release preparation and release sites could be
established in the two regions that correspond to
genetically identified populations. In the Gulf of
Mexico, the Alvarado lagoon system, the Pantanos
de Centla Biosphere Reserve and the Terminos
Lagoon Protection Area offer optimal conditions. On
the eastern Yucatan Peninsula, along the coast of
Quintana Roo State, several natural lagoons could eas-
ily be adapted as release sites. It has been suggested
that the genetic profile of the individual should be con-
sidered when selecting the release region (Luna et al.,
2012), to avoid inbreeding and outbreeding depression
and genetic swamping (Frankham et al., 2010). A na-
tional studbook is required for the genetic records of
individuals.

(4) The manatee advisory committee should be restored,
to support government authorities in the development
of an integrated management strategy. Government

Captive breeding of manatees in Mexico

and scientists must work together closely and establish
an interactive feedback loop in which authorities
inform scientists about the information required for
decision-making, and scientists conduct research to
provide this information. The committee could coord-
inate manatee release activities and post-release
monitoring, as well as maintain the information re-
positories. Multi-stakeholder partnerships are key to
the success of rehabilitation and release programmes
(Adimey et al.,, 2016). Leadership and coordination
of the Ministry of the Environment and Natural
Resources are also necessary, to secure federal funding
and access other financial sources to cover the cost of
the recovery programme in the long term and to
strengthen cooperation with neighbouring countries,
particularly Belize and the USA.

These four aspects of management for the Antillean mana-
tee are necessary and complementary. In the absence of such
management, conservation efforts in Mexico will have
limited effects on the recovery of the manatee at either na-
tional or regional levels. We documented this case to help
avoid repetition of decision-making without thorough con-
sideration of all consequences—positive and negative—of
any proposed actions in the future of manatee conservation
in Mexico.
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