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EXECUTIVE SUMMARY

People over the world believe that marine mammals represent important resources of
aesthetic, recreational, ecological, and economic significance. Considered in this way, people
and governments have wisely encouraged sound management and conservation of marine
mammals. Certainly, this is the case for manatees in the Wider Caribbean. This report
recognizes the good work being done to study and conserve manatees in this region, but notes
where efforts could be improved and makes suggestions about ways to move forward in the short
and long terms.

The West Indian manatee (7richechus manatus) ranges from the southeastern United
States to northeastern South America, including Brazil, Trinidad and Tobago, and the Greater
Antilles. West Indian manatees are present in twenty countries of the Wider Caribbean. As
aquatic herbivores, they occupy a specialized niche in the ecosystem. This factor, along with
their life history attributes (e.g., long lifespan, slow reproductive rate) make manatees susceptible
to over-exploitation and environmental changes. Heavily hunted in the past, they have always
played an important role in the folklore and traditions of indigenous people. Ecologically,
manatees may serve as cultivation grazers, thus stimulating new growth and nutritional value of
seagrasses and other aquatic vegetation.

The West Indian manatee has been identified by government and experts from the region
as one of the priority protected species of the Wider Caribbean region. Globally manatees have
also received protected status under the IUCN Red List where they have been placed as
vulnerable. With the adoption in 1990 of the Cartagena’s Convention Protocol Concerning
Specially Protected Areas and Wildlife (SPAW) and in 1991 its lists of protected species,
manatees and the rest of marine mammals in the region, were identified as requiring total
protection In 1995 and under the framework of SPAW, the first Regional Management Plan for
the species was developed by the Caribbean Environment Programme (CEP) of the United
Nations Environment Programme (UNEP). The overall objective of the Plan was to serve as a
framework for the conservation of manatees and their habitat in the region. However, to be
optimally effective, such plans require regular updating to reflect the current status of and threats
to the species. To achieve this end, this, the second version of the plan, was generated.

OBJECTIVES AND STRUCTURE OF THE REPORT
The primary objectives of this document are to: (a) present an overview of the status of
scientific knowledge, legislation, and conservation efforts in each country where West Indian
manatees are found throughout the Caribbean, and (b) provide short and long-term
recommendations for management and conservation. The document is divided into four major
sections:

1. An introduction that includes a review of taxonomy, general biology, and general status
of manatees in the region.

2. A review of the status of manatees in each range country (including Puerto Rico) where
they are found. Specifically, the review considers (a) manatee distribution and
abundance, (b) threats and impediments to conservation, (c) the socio-economic
significance of the species to local communities, and (d) legislation and conservation
measures.



3. Suggested short- and long-term recommendations for research and conservation in the
region.
4. Essential conservation and research actions needed in specific countries.

The review of the current status of manatees in the 20 range countries was complicated
by the fact that most recent information related to manatees outside of Florida has not been
published in peer-reviewed journals. In fact, most available information tends to be anecdotal
and/or is found in unpublished reports, abstract meetings, theses, newspaper articles, or
presentations in which quality control is uncertain. To verify the accuracy of such information as
much as possible, experts from each country were involved and consulted. In many cases, we
relied on personal communications or anecdotal accounts; as a result, considerable uncertainty
exists regarding the status and distribution of manatees in many countries. Details of our sources
including references, contributors, and reviewers are listed in full at the back of the report.

CURRENT STATUS OF THE WEST INDIAN MANATEE

The review indicates that the status, distribution, infrastructural support, and conservation
of manatees vary widely among the countries of the Wider Caribbean. As noted, in some
countries, information is largely anecdotal, but in a few others, empirical data collected over
many years are available to inform management decisions. Since publication of the original
Regional Management Plan for manatees in 1995, some countries have initiated new
programmes or projects that have started to contribute useful insights, but in others, no new
information is available.

In most parts of the species range, the population status of manatees is unknown,
population sizes have never been estimated, and population trends are uncertain, although local
and regional experts suggest that numbers in many countries may be declining at present.
Population “estimates” (not true estimates, as many are based on hunches and guesses),
developed as part of a review conducted to evaluate the status of sirenians for the Red List
(World Conservation Union-IUCN), indicate that manatee population sizes may range from
approximately 10 (the Bahamas) to 3400 (Florida) individuals, with most being in the 100-500
range. The number of manatees in the Wider Caribbean region, including Brazil and Florida,
may be in the neighborhood of 9,000 animals. We reiterate that this figure is based on data of
highly variable quality (or no data at all) and should be considered as only a crude
approximation.

Manatees face similar threats throughout their range, which include habitat degradation
and loss, watercraft collisions, incidental catch/accidental take in fishing gear, pollution, human
disturbance, natural disasters, and hunting. Although hunting of manatees is illegal, they are
hunted in many areas for meat, oil, amulets, and other products, and on a more restricted basis as
a socio-cultural activity. Although threats due to hunting are diminishing in some areas, all other
threats appear to be increasing in most areas. Pollution from agriculture and mining was
consistently noted in reports from Central American countries. Manatee deaths as a result of boat
strikes have been documented in places such as Florida, Belize, Colombia, Costa Rica, and
Venezuela.



EFFORTS TO CONSERVE MANATEES AT A NATIONAL AND REGIONAL LEVELS

Manatees cross certain international borders (e.g., Mexico and Belize), so coordinated
regional efforts are needed to complement and supplement those in particular countries. This
need becomes highlighted as one considers that the number of manatees thought to exist in
certain individual countries may be too small for the population there to have a high probably of
long-term survival, but the combined populations among several nearby countries may provide a
better guarantee of survival, if those populations interbreed. Outside of the United States
(Florida), the population of manatees in southeastern Mexico and Belize is likely to be the
largest. In that regard, safeguarding that population as a resource of regional importance should
be a high priority.

Fortunately, the foundations for international, coordinated efforts are developing. A
number of governments have declared special manatee protection areas and several have
developed or are currently developing national or bilateral management plans to protect
manatees at the national and/or subregional levels.

All countries in which manatees have been recently reported have national legislation
protecting the species. At the international level, some changes have occurred recently. Since
1995, fourteen governments have ratified their participation in the different international
conventions and protocols protecting the species and its habitat.

RECOMMENDATIONS

The report provides a series of recommended activities to be undertaken by individual
countries and the region as a whole. Country-specific recommendations are based on statements
from local experts and/or published information, and recommendations included in local manatee
management plans. Short-term, priority measures (focused conservation actions, selected
research, development of local education and awareness programmes, and enhanced enforcement
of protective legislation) should be developed and implemented as quickly as possible. Long-
term research and conservation measures should allow the implementation and strengthening of
research, education, and conservation programmes designed to ensure the recovery and
maintenance of manatees, and the protection of the habitats necessary for their survival.
Naturally the emergence of any programmes, but especially long-term ones requires a
commitment of funds and other resources to this issue.

Some of the key recommendations include:

1. Assessment of manatee current status and distribution

Assessments of “status” of a species or population should include a number of
factors, such as abundance, population trends, demography, and the identification and
control of threats. Since the population status of manatees is unknown in most part of the
species range, a countrywide qualitative assessment of manatees along coastal areas is
necessary in most manatee-range countries. Understanding how many manatees exist and
the habitats they prefer is a fundamental step toward establishing appropriate
conservation measures. Ultimately, the species status also needs to be evaluated by the
health and structure of local populations. This is particularly important in areas in which



coastal waters are polluted by the inappropriate disposal of wastewaters from agricultural
and mining industries.

2. Define guidelines for data collection/censusing

It is necessary to develop standardized protocols and techniques for data
collection and analysis. This will ensure that the results are comparable both within and
among countries. Some field methods such as aerial surveys have been used for several
years and well standardized. Yet, other new methods such as the use of side scan sonar to
find manatees in areas with limited water visibility are fairly new and not well developed.
Thus, people developing techniques and collecting information in the field need to have
the proper training to ensure that methods are developed satisfactory, data collected are of
good quality, and results are comparable and replicable.

3. Environmental education and enforcement of relevant laws

Manatees have some level of legal protection throughout their range. Yet, in many
countries manatees are still illegally hunted, dying as result of other human related causes
(i.e., incidental entanglement and boat collisions), and losing their habitat (both in
quantity and quality). Enforcement of existing laws is crucial for the species survival.
Additionally, the success of any conservation effort relies on an effective public
education/awareness component. Thus, we recommend that environmental education
programmes be established along the coasts to educate the local communities. If the
recommendations to increase environmental education and law enforcement are fully
embraced, this single action can have a significant positive effect on the status of manatee
populations.

4. Preparation or update national recovery plans

Recovery plans develop protocols for protecting and enhancing species
populations and assign priority tasks and timelines to appropriate stakeholders. The
“Revised Draft Action Plan for the Conservation of Marine Mammals in the Wider
Caribbean Region (MMAP)”, proposed that a national recovery plan should be developed
if marine mammal populations are subjected to one or more of the following: over-
utilization, inadequate monitoring and/or enforcement of protective regulations, and
degradation of habitat, and other factors (disease, etc). Since manatee populations fit
these characteristics in most parts of their range, we recommend that countries develop or
update their national recovery plans in order to ensure the continued survival of manatee
populations.

Recommendations must be adopted as an integrated, multi-faceted programme, where the
scientific findings and educational programmes provide support of and inform wise conservation
and legislative measures. As a final caution, it is important to note that some human activities
(e.g., some forms of eco-tourism) may appear to be benign, but can actually have unforeseen and
negative consequences for wildlife. In addition, such activities can provide much-needed local
infusions of funding. For conservation to succeed, managers and decision makers must take a
careful, measured approach to assessing the long-term costs and benefits to manatees,
ecosystems and people of the Wider Caribbean.



1. INTRODUCTION
1.1. REVIEW OF TAXONOMY AND GENERAL BIOLOGY

1.1.1. Common names

West Indian manatees are known as sea cows or manatees, and in Spanish they are
commonly known as ‘vaca marina’ and ‘manati’. The generic name 7richechus comes from the
Greek trichos for hair and ekho for have, which refers to the facial hairs and bristles. The specific
name is believed to have originated from the Carib Indian word manati, which refers to a
woman’s breast (Reeves et al. 1992). The axillary nipples of the manatee were thought to
resemble human breasts and people associated manatees with the mythical mermaid (Reeves et
al. 1992, UNEP 1995).

1.1.2. Classification and taxonomy
Phylum Chordata
Subphylum Vertebrata
Class Mammalia
Order Sirenia
Family Trichechidae
Genus and species  Trichechus manatus (Linnaeus 1758)
Trichechus inunguis (Natterer 1883)
Trichechus senegalensis (Link 1795)
Family Dugongidae
Genus and species  Dugong dugon (Miller 1776)
Hydrodamalis gigas (Zimmermann 1780)

The Families Trichechidae (manatees) and Dugondidae (dugongs) have obvious
similarities, but they possess some differences as well (see Reynolds and Odell (1991) for
pictures of anatomical differences). For example, manatees have numerous cheek teeth but they
lack functional incisors. Dugongs, however, have incisors in the upper jaw and molars in both
jaws. Dugongs have flippers lacking nails whereas two species of manatees (7. manatus and T.
senegalensis) have nails at the ends of their flippers. Manatees have a rounded, single fluke for
propulsion, whereas dugongs have split flukes similar to those of dolphins and whales (Vaughan
1986, Reynolds and Odell 1991). Other differences are highlighted by Reynolds and Odell
(1991) and by comparative chapters by Marsh (2002; for dugongs) and Reynolds and Powell
(2002; for manatees).

Two subspecies of West Indian manatees are currently recognized based on skull
characteristics (Domning and Hayek 1986): the Antillean manatee, 7. manatus manatus, and the
Florida manatee, T. manatus latirostris. However, the subdivision of 7. manatus into two
subspecies is currently under question by the findings of genetic studies of mitochondrial DNA.
Garcia-Rodriguez et al (1998) noted shared haplotypes between manatees in Florida and those in
Puerto Rico and the Dominican Republic. These haplotypes represent single-copy mitocondrial
DNA types that are present in each animal and are passed along to offspring through maternal
inheritance. However, Vianna et al. (2006) showed that there is a marked population structure
with a distinctive spatial distribution. Genetic diversity decreases in the extremes of the
latitudinal distribution of 7. manatus, with Florida and Brazil having low haplotype diversity.



Highest haplotype diversity is found in Colombia, followed by Mexico. Additionally, there are
large genetic differences between populations from South America (Guyana, Venezuela, and
Brazil) and those from the Greater Antilles (Puerto Rico and Dominican Republic). Based on the
genetic data available at this time suggests that threre are up to three mitochondrial DNA
groupings, which corresponds to the following regions as follows: 1) western and southern Gulf
of Mexico, Central America, and northwestern South America, 2) Florida and the Greater
Antilles, and 3) northeastern South America, east of the Lesser Antilles (Deutsch, Self-Sullivan
and Mignucci-Giannoni 2007).

The range of T. manatus overlaps with that of 7. inungus near the mouth of the Amazon
River (Reeves et al. 1992). Hybridization there is suggested by shared mtDNA haplotypes of
some individuals (Vianna et al. 2006).

1.1.3. Geographic range and distribution

The genus Trichechus is primarily tropical in distribution and is found along the Atlantic
basin. The West Indian manatee occurs as far south as Bahia in Brazil and as far north as Rhode
Island in the United States, though sightings north of the Carolinas are very rare (Fig. 1).
Throughout most of its range, the West Indian manatee appears to prefer the shallow waters of
rivers and estuaries that contain aquatic vegetation.
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Figure 1. General distribution of the West Indian manatee, Trichechus manatus. For detailed
information on local distributions, see country-specific sections.



The Florida manatee is found in the southeastern United States, where it is the only sub-
species of manatee that inhabits both subtropical and temperate waters. Florida manatees are also
unusual due to their need for warm-water springs and industrial effluents during periods of cold
weather (Reynolds and Odell 1991, Reeves et al. 2002). The Antillean manatee is found
throughout the remainder of the species’ range. Manatees occasionally sighted in Texas are
probably Antillean manatees and not Florida manatees (Reeves et al. 1992).

The Amazonian manatee is endemic to the freshwater habitats of the Amazon River basin
(Lefebvre et al. 1989, Reynolds and Powell 2002). The West African manatee is found in the
estuaries, rivers, and coastal waters of West Africa from the Senegal River in the north to the
Cuanza River (Angola) in the south (Reynolds and Odell 1991, Reynolds and Powell 2002).

The family Dugongidae is represented by only one surviving member, the dugong.
Dugongs are found in the marine tropical and sub-tropical waters of the Indo-Pacific (Marsh
2002). The other member of the family, Steller’s sea cow, is extinct and existed in sub-Arctic
waters of the Bering Sea until 1768 (Reynolds and Odell 1991, Reeves et al. 1992).

1.1.4. Biology

The two subspecies of 7. manatus are not generally considered to be distinguishable
externally, although 7. m. manatus seems to be less rotund than is 7. m. latirostris, possibly as an
adaptation to produce and maintain body heat (Rommel ef al. 2003). Adult manatees can reach a
length of 3.9 m (about 13 ft) and a weight of 1,500 kg (3,500 pounds). Newborn calves generally
range from 80 to 160 cm (2.6 ft to 5.2 ft) long and weigh approximately 30 kg (70 pounds).
Females and males are very similar in size and appearance (Reeves et al. 1992) although the
former may be somewhat more robust than the latter. The only obvious external sexual
dimorphism involves the location of the urogenital aperture. In females, the opening is located
just anterior to the anus and in males it is located just posterior to the umbilicus (Moore 1951).

Adaptations of manatees are described by a number of authors (e.g., Reynolds and
Marshall in press, Reynolds and Odell 1991, Reeves et al. 1992; multiple chapters in Reynolds
and Rommel 1999). These references provided most of the information used in the brief
descriptions that follow.

The West Indian manatee, like all manatees, has a fusiform body, horizontally flattened
fluke, and no obvious neck crease (Fig. 2; Reeves et al. 1992, Reynolds and Odell 1991). The
skin is rough and generally gray to brown in color, although color varies with age (newborns are
darker) and the amount and type of epiphytic growth (e.g., barnacles or algae). The eyes are
small and no external ear is present. Their snout has bristles on the upper and lower lip pads and
a muscular, flexible lip is used, in conjunction with the forelimbs, to manipulate food (Odell
1982; Marshall et al. 1998 ab, 2000; Reep et al. 1998). Since aquatic vegetation is a
nutritionally poor food source, it is advantageous for manatees to be efficient in gathering and
handling vegetation (Marshall et al. 2000). Six to eight molars occur in each side of the upper
and lower jaws, situated toward the rear of the mouth. They are continuously replaced from back
to front after weaning and throughout the life of the manatee, an extremely unusual adaptation
because most mammals exhibit a vertical tooth replacement that is discontinuous (Reynolds and
Odell 1991). Nostrils are located on the tip of the snout, and muscular valves open and close
them as the animal surfaces and dives (Hartman 1979).



Manatees have paddle-like, flexible forelimbs with nails on the dorsal side. The
flexibility of the forelimbs allows animals to walk along the substrate and caress companions.
Manatees have no dorsal fin. Females have two teats, one present in a fold of skin behind the
axilla of each flipper (Odell 1982, Reeves et al. 1992).

LrE '1%" g
VB 56
& S

Figure 2. Manatees underwater (Photograph by Patrick M. Rose).

1.1.5. Life history

Reviews of sirenian reproductive biology and behavior appear in Boyd et al. (1999) and
Wells et al. (1999), respectively. The lifespan of the manatee is not known with certainty. The
oldest manatee aged in Florida was 59 years old (Marmontel 1995). Longevity over 55 years has
been documented by sectioning the manatee’s periotic (ear) bones, which develop growth layer
groups throughout the life of the animal (Marmontel 1993, Bolen 1997). Although the maximum
age 1s around 60, the average age of non-calves recovered by the carcass salvage programme in
Florida is about 12 (Bolen 1997). Thus, many animals do not come close to realizing their full
reproductive potential. In Puerto Rico, the longevity of wild manatees seems to be around 27
years (Mignucci-Giannoni et al. 2000a).

Manatees generally become sexually mature between three to five years of age at a body
length of approximately 2.7 m (10 ft) (Boyd et al 1999, Glaser and Reynolds 2003). When males
attain this size, their testes increase in size dramatically (Hartman 1979, Hernandez ef al. 1995;
Reynolds et al. 2004). The age at which males sire and produce their first offspring is unknown
(Hernandez et al. 1995), but the fact that manatees exhibit promiscuity and sperm competition
(Reynolds et al. 2004) suggests that small, but mature males may not impregnate many females.



Females appear to reach sexual maturity at an age of three to five years (Hartman 1979,
Marmontel 1995, Rathbun et al. 1995, Wells et al. 1999). Evidence for senescence is unclear, but
female manatees continue reproducing in the wild into their thirties (Marmontel 1995). One
captive manatee in Florida gave birth at an estimated age of 43 to 48 years (U.S. Fish and
Wildlife Service 2001). Females give birth usually, to one calf, after a gestation period between
11 and 14 months (Rathbun et al. 1995, Reynolds and Odell 1991). A few cases of twins have
been documented (Marmontel 1995, Rathbun et al. 1995, Reeves et al. 2002, SEMARNAT
2001, Wells et al. 1999).

1.1.6. Social structure

Manatees have been described as solitary animals; the strongest association seems to be
between a female and her calf (Hartman 1979; Rathbun et al. 1995). Calves of Florida manatees
usually stay with their mother for a period of 1-2 years (Reynolds and Odell 1991, Koelsch
2001). Calving intervals vary among individuals but they may tend to be approximately 2 to 2.5
years (Marmontel 1995, Rathbun et al. 1995, Koelsch 2001). Newborn calves are dependent on
their mothers for nutrition, but calves seem to be nutritionally independent by the end of the first
year. A dependent calf rarely moves farther than several meters from the mother and it usually
travels in a parallel path behind the mother’s pectoral flipper (Reynolds 1981). Calves learn
about travel areas, feeding and resting areas from the mother (Reynolds and Odell 1991). Male
manatees have no role in rearing or protecting the calf and they tend to join other manatees for
reproductive reasons. Other manatee associations are more casual and temporary.

Manatees group to feed, migrate, rest, and cavort, but associations are highly variable and
short-term. When in groups, manatees exhibit social facilitation; that is, if one animal feeds or
rests, other associates seem to act likewise. Group composition is variable and juveniles and
adults of both sexes may associate. Juvenile males may remain together for long periods of time
(Hartman 1979).

Groups of up to 22 individuals have been reported in different areas throughout the range
of the species (Auil 2004). In Florida, large groups of manatees (300 to more than 500 animals,
Craig and Reynolds 2004) are observed in winter when ambient water temperature drops below
19°C (66°F). Such aggregations are resource-based (rather than primarily social) and they occur
in natural springs and power or industrial plants discharging warm water (Reynolds and Wilcox
1985, Laist and Reynolds 2005a).

Manatees appear to be non-territorial. No evidence has been documented of animals
defending or guarding parts of their home range (Hartman 1979).

1.1.7. Mating patterns

Manatees are promiscuous and more than one male seems to mate with an estrous female.
The male consorts and the estrous female, collectively called a mating herd, may stay together
for periods of up to about a month (Hartman 1979, Rathbun ef al. 1995, Reynolds et al. 2004).
The female in estrus becomes the focal point of a mating herd and as many as 17 male manatees
can be part of it (Hartman 1979, Reynolds 1979). Juvenile males may join and leave the herd, but
a nucleus of mature males appears to be continually present with the focal female. The female
appears receptive to actual mating for a short, one-to-two day period of time. During this period,
males vigorously try to gain a favorable position to achieve intromission. At those times, juvenile
males are likely to remain at the periphery and they rarely compete with older males (Hartman
1979).



Mating herds are frequently observed in shallow water at the peak of courtship (Fig. 3;
Hartman 1979). In Florida, they are seen mostly in the warm months (Rathbun ef al. 1995). In
different parts of the species’ range, mating activity peaks have between March and August
(UNEP 1995). Estrous females may travel more often outside their normal home ranges. Males
appear generally to have larger home ranges than females, so as estrous females wander, they
appear to attract numerous males (using as yet undetermined sensory cues) into her mating
heard. This results in a wider choice of mates (Wells et al. 1999). Manatees are sperm
competitors, but which males are successful sires is unknown (Reynolds et al. 2004). Mating can
take place either at the surface or underwater.

Figure 3. A mating herd of 11 manatees was sighted in the beach of Longboat Key, Florida
(Photograph by Mote Marine Laboratory).

1.1.8. Foraging behaviour

Sirenians are unique among marine mammals in that they are aquatic herbivores. In
addition, they are hindgut fermenters (or digesters), which means that they spend most of the day
foraging (Reynolds and Rommel 1996; Reynolds and Marshall in press). In fact, manatees spend
approximately 6-8 h feeding at any one time during the day or night (Hartman 1979, Reynolds
1977, Best 1981). Seagrasses and other aquatic plants are not exceptionally nutritious, but this is
not a problem for hindgut digesters because their large intestines function as enlarged
fermentation vats. Large intestines can measure over 20 meters long, and weigh, with contents,
in the neighborhood of 70 kilograms and represent an impressive 14 percent of the body weight
(Reynolds and Rommel 1999).



Sirenians exhibit a suite of adaptations for benthic foraging that influence hydrostasis, or
the maintenance of equilibrium in the water (Domning and Buffrenil 1991). Manatees often use
their pectoral flippers to manipulate and hold pieces of floating or loose plant material into their
mouths. Their snout is extremely mobile and represents a short “elephantine” trunk (Marshall et
al. 1998a). The lip region of the snout is enlarged (especially the upper lip) and is equipped with
6 fields of short, stout vibrissae or whiskers called bristles (Reep ef al. 1998). Sirenian whiskers
are unusual among mammals in that their vibrissae are used for both prehensile manipulation and
sensory purposes. Both manatees and dugongs explore objects or food in their environment using
this muscular-vibrissal complex (Marshall et al. 1998b, 2000). Psychophysical testing of
manatee tactile discrimination power has demonstrated that West Indian manatees are highly
capable of using the snout, muzzle and associated sensory hairs to discriminate between objects
of various textures (Bachteler and Dehnhardt 1999).

The muscular, mobile snout of sirenians is just one part of the food gathering apparatus.
Both manatees and dugongs have a hard upper and lower palate. They do not possess incisors
and canines, only cheek-teeth. Both groups can use these structures to grind plants and transport
food further in the mouth (Marsh ef al. 1999). In dugongs, it is suspected that the upper and
lower hard palate may do most of the mastication. However, manatees evolved in riverine
systems that contain a lot of terrestrial grasses (Domning 1982). These grasses are highly
abrasive and quickly wear down teeth. All herbivores must contend with the issue of tooth wear
due to the abrasive properties of plants. For example, horses have dealt with tooth wear by
evolving very tall teeth (called hypsodont teeth, as apposed to humans’ shorter brachydont teeth).
Horses’ teeth may take 20-30 years to wear down, and tooth wear is correlated to an animal’s
lifespan. In contrast, elephants (which are close relatives to the sirenians) have evolved
specialized cheek teeth that slowly erupt over the lifespan of the animal (see page 3, Biology
section for an explanation of manatee tooth replacement).

Manatee feeding techniques vary according to the part of the plant being consumed and
the growth form of the food source (Hartman 1979). Manatees act as browsers when they feed on
plants floating at the surface or plants having considerable height in the water. They feed on the
stems and go from crown to base (Hartman 1979). However, if they feed on submerged plants
producing simple leaves from basal clusters or rhizomes, they tend to behave like grazers. Their
mouths and flippers often touch the substrate and their body is generally tilted. A variety of
feeding techniques allows manatees to forage on the bottom, in the middle of the water column,
at the surface and on overhanging and bank vegetation.

Domning (1977, 1980) suggests that the cranial morphology of the various sirenian
species is related to their feeding position in the water column. The intermediate deflection of the
rostrum of the West Indian manatee allows this species, and presumably the West African
manatee, to have the widest foraging preference in the water column. In contrast, the rostrum of
the Amazonian manatee has virtually no deflection and prefers to feed at only the surface.

As the West Indian manatees move among riverine, estuarine, and marine environments,
they consume plant species present in each of these habitats. Some of the plants consumed in
each of those habitats are included in Tables 1 and 2 (Reynolds 1977, Hartman 1979, Best 1981,
Packard 1981, Bengtson 1983, Ledder 1986, O’Shea 1986, Smethurst and Nietschmann 1999,
Jiménez 1999, 2000, Reid 2000, Nathai-Gyan and Boodoo 2002, Aguilar-Rodriguez et al. 2004,
Spiegelber and Ganslosser 2005, Riquelme et al. 20006).

Manatees inadvertently consume a variety of invertebrates, including bivalves, snails,
amphipods, isopods, shrimp, crabs, and tunicates, found in the roots and foliage of macrophytes



(Hartman 1979, Reynolds 1977, Best 1981). In addition to consuming vascular plants, manatees
feed on fresh-water algae including Enteromorpha, Oscillatoria, and Navicula and the marine
algae Ulva lactuta and Caulerpa prolifera (Mignucci-Giannoni and Beck 1998). Manatees may
unintentionally eat invertebrates, which supply protein. In Jamaica, they have been observed
eating fish captured in gill nets (Powell 1978).

1.1.9. Thermoregulation and movement

Behavioral and physiological traits of manatees are associated with their diet. They
consume aquatic macrophytes that are a poor source of nutrients because their composition is 90-
95% water (Best 1981). Marine angiosperms have even lower concentrations of protein and
carbohydrates than some fresh water plants (Wells ef al. 1999). A diet based on food items
relatively poor in quality may explain why manatees eat large quantities of food (on average
about 7-8% of their body weight in wet weight; Best 1981, Etheridge et al. 1985). Adults can
feed for 6 to 8 hours a day, for periods lasting one to two hours (Hartman 1979).

For manatees (7. manatus and T. inunguis), scientists have generally suggested that the
metabolic rate is far below that expected for a mammal of their size (Scholander and Irving
1941, Gallivan and Best 1980, Irvine 1983). Rommel ef al. (2003) used data from the preceding
studies to re-calculate the metabolic rates of a 450 kg Florida manatee, and suggested that the
observed rate was between 20% and 65% of the predicted one. Higher metabolic rates are related
to a high core body temperature. In Florida, where winter water temperatures may be 40-50
degrees Fahrenheit lower than manatee core body temperature, staying warm is a notable
challenge. However, heat is a by-product of cellulysis and manatees may be able to increase heat
production using their large cellulose fermentation “vats” (i.e., the large intestines). Interestingly,
Florida manatees have much greater girth abdominally than do manatees of the same species in
Central America where waters are warmer (Rommel ef al. 2003). Researchers have speculated
that the Florida manatees have, through natural selection, acquired larger cellulose fermentation
structures than their warm-water relatives possess, simply as an adaptation to staying warm
(Reynolds and Marshall in press).

The need to constantly process food to secure additional heat from cellulolysis constitutes
a point of vulnerability for sirenian populations that occupy cooler waters (e.g., Florida; some
waters occupied by dugongs). When cold fronts occur, such animals may seek warm water to
survive the lower temperatures (e.g., Craig and Reynolds 2004). When this happens, the animals
may find little to eat near the sources of warm water, and as they fast, their internal generation of
heat may decline dramatically. After the front passes, these animals may venture out to feed, but
in so doing enter cold water where they may be vulnerable without their internal “furnaces” at
work.

In the winter months, Florida manatees migrate south to warm-water sites where
aggregations of several hundreds of individuals are formed (Reynolds and Wilcox 1985). In the
summer months, manatees can disperse for distances exceeding 800 km (497 miles, Reid ef al.
1991; see Deutsch et al. 2003 monograph on tagging). Exchange of individuals among areas
some distance apart in the Caribbean is theoretically possible.



Table 1. Some freshwater and estuarine plants and grasses consumed by West Indian manatees (7richechus manatus) in different parts
of their range. Only plants reported during direct observations of feeding events are included.

Species Brazil | Colombia Cqsta Florida Fre{nch Mexico | Nicaragua Puerto Rico | Trinidad & Venezuela
Rica (U.S.) | Guiana (U.S.) Tobago
Brachiaria sp. X X
Cabomba aquatica
Ceratophyllum demersum X
Cyperus sp. X X
Eichhornia crassipes X X X X X X
Elodea densa X
Eleocharis acicularis X X X
Halodule wrightii X
Hydrilla verticillata X
Languncularia racemosa X
Myriophylum spicatum X
Montrichardia arborescens X X
Najas guadalupensis X
Panicum hemitomon X X X
P. maximum X X
P. mole X
P. paniculatum X
P. purpurascens X
Paspalum vaginatum X
Pennisetum purpureum X
Phragmites communis X
Potamogeton pectinatus X
Sorghum halapapense X
Rhizophora sp. X
R. mangle X X
Rhabdadenia biflora X
Utriculata sp. X X
Vallisneria neotropicalis X
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Table 2. Some marine plants consumed by West Indian manatees (7richechus manatus) in
different parts of their range.

Species Bahamas | Florida | Guyana | Mexico | Panama | Suriname
Halodule wrightii X
Ruppia maritime X X
Syringodium filiforme X
Thalassia testudinum X X X X
Utriculata sp. X X X

1.1.10. Communication

Acoustic communication in manatees involves sounds with peak frequencies from 2.5 to
5 kHz. Sounds have been described as chirps, whistles, or squeaks, and they can last between
0.15 to 0.5 seconds (Hartman 1979, Reynolds and Odell 1991). Manatees use sounds in several
contexts including aggravation, sexual interactions, fear, and play (Hartman 1979). Unlike
cetacean echolocation, manatee vocalizations do not seem to be used for navigation (Hartman
1979). Tactile communication also seems to be important because manatees are frequently seen
caressing each other and rubbing on objects. Outside of the mating season, males and females
engage in social interactions including kissing, nuzzling, rubbing, and cavorting. Such
encounters are casual and brief. Juvenile males engage in homosexual behavior that can last
several hours (Hartman 1979).

Manatees are most sensitive to low frequency sounds. Some studies found that manatees
are most sensitive frequency to sounds in the frequency 1.5 kHz (roughly similar to the
frequency of sound that a television emergency signal tone makes; Bullock et al. 1980).
However, other studies that examined ear anatomy suggests that manatees can hear best at
slightly higher frequencies, namely around 5 kHz (similar to a smoke detector signal; Glaser and
Reynolds 2003). Yet, behavioral audiograms suggest that manatees can hear sounds with
frequencies as high as 46 kHz, with the best sensitivity between 10 kHz and 20 kHz (Gerstein et
al. 1999). Similarly, studies using auditory evoked potential measurements (AEP) indicate that
manatees respond to test stimuli from 4 kHz and 40 kHz (Mann et al. 2005).

Hearing studies have practical importance because manatees are often struck and killed or
severely injured by watercrafts. In Florida, approximately 100 manatees are killed each year by
watercraft (FFWC 2004). The ability of manatees to hear and localize boat sound is an important
issue, especially to develop conservation strategies. Researchers predict that manatees have
relatively good localization abilities, which is consistent with the results of studies showing that
manatees can detect approaching boats (Mann et al. 2005). Those studies have found that
manatees located in shallow water and at the edge of channels respond to approaching vessels by
increasing their swimming speed and heading towards the nearest deep water (Nowacek et al.
2005).
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1.2. GENERAL STATUS IN THE REGION

1.2.1. Species population information

The status of manatees at the national level varies among countries from
vulnerable, to endangered, to locally extinct. (Deutsch, Self-Sullivan and Mignucci-Giannoni
2007) conducted a recent overview of population sizes for each country in the Wider Caribbean
region based on interviews with local manatee experts. The suggested population size was
calculated on best available data (often sparse) and they ranged from fewer than 10 up to more
than 1000 manatees (Table 3). The information from that report and the one included in this plan
(see Status and Distribution section for each country) suggests that countrywide population
trends are often unknown, but in some cases are declining or stable. Anecdotal evidence and
interviews with local people suggest that significant declines have occurred in some locations
over the past 30-50 years.

Table 3. Population estimates of West Indian manatees (unless specified, estimates were reported
in Taylor ef al. 2006). Minimum population refers to minimum counts or estimates based on best
available data. Note: Trend I = possible increasing, S = likely stable, D = probably declining, U =
unknown due to data deficiency. ' = N. Auil pers. comm., > = E. Quintana-Rizzo pers. comm., * =
US Fish and Wildlife Service 2001.

Country Trend | Minimum population Population estimate
Bahamas 1 3-5 10
Belize S/D 400-700' 1000’
Brazil S/D <500 500
Colombia U/D 100-1000 500
Costa Rica D 31-66 100
Cuba U/D U 100
Dominican Republic D 30-45 100
French Guiana S 10s? 100
Guatemala U 53444 150°
Guyana D ? 100
Haiti U 8 100
Honduras S 11 100
Jamaica U/D <50 50
Mexico U 1000-2000 1500
Nicaragua D 71 500
Panama U 10-100 100
Puerto Rico (U.S.) S 128 300
Suriname D 10s? 100
Trinidad and Tobago D 25-30 100
United States (Florida) I 3276 3400’
Venezuela D ? 100

Total 9010
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1.2.2. General threats throughout the distribution range of the species

The distribution of sirenians is linked to availability of the aquatic vegetation they require
to survive. Hence, sirenians of all species are found in coastal and riverine habitats close to
humans. This simple fact causes sirenians to become exposed to a variety of activities that can,
alone or in combination, threaten their existence (Reynolds and Odell 1991).

Several threats affect manatees in different parts of their range. Most threats are human-
related and include poaching, habitat loss, chemical contamination, entanglement in
fishing/shrimp nets, and watercraft collisions (Lefebvre et al. 1989, Quintana-Rizzo 1993, U.S.
Fish and Wildlife Service 2001, Jiménez 2002, Reynolds and Powell 2002, Castelblanco-
Martinez et al. 2003, MADVT 2005, Castelblanco-Martinez 2004). Non-human related threats
include occasional exposure to red tide and cold-water temperatures (U.S. Fish and Wildlife
Service 2001), as well as hurricanes (Langtimm and Beck 2003). Exposure to cold is more
common for Florida manatees than for Antillean manatees because the latter inhabit warm,
tropical waters.

Poaching has extensively reduced populations of West Indian manatees through most of
the species’ range (Lefebvre et al. 1989). Manatees, like other K-selected species (Glaser and
Reynolds 2003), are particularly susceptible to over-exploitation because of their low
reproductive rates. Manatees continue to be hunted despite the fact that they are legally protected
in many countries (see country specific sections on Major Threats and Legislation). In the past,
manatees were hunted for many reasons: their flavorful meat, oil used for cooking, and bones
used for weapons and medical purposes including body pain, arthritis, muscle pain, menstrual
regulation and whooping cough (UNEP 1995, Auil 1998). Nowadays harvested manatees appear
to be used almost exclusively for meat (Correa-Viana et al. 1990, Jiménez 2002). Manatee meat
may cost just a few ($5-$8US) dollars/pound, or may bring higher prices (up to $100 per pound)
in local markets of Central America (Jiménez 2002, Quintana-Rizzo 1993). In Belize and
Mexico, bones are still crafted into sculptures and jewelry by artisans (Morales-Vela and
Olivera-Gomez 1992a, Auil 1998).

Poaching in Nicaragua has been documented to kill 3-9 manatees each year. Hunters
include men of different ages and ethnic backgrounds (e.g., Creole and Garifona; Jiménez 2002).
In the 1990s there were reports of manatee poaching in Belize that appear to be the result of
poaching from Guatemala and possibly Honduras (E. Quintana-Rizzo unpublished). In August-
September 1995, at least 35 manatee carcasses were found in the Port Honduras area, Belize
(Bonde and Potter 1995). A year later, a second report of poaching was documented south of
Port Honduras where another nine manatees were found dead (Morales-Vela et al. 2000).

Straddling populations of manatees occupy waters of more than one country, so poaching
in one or a few locations may affect the status of manatees across several countries. This has
previously resulted in countries blaming each other for the illegal activities, though over time
this has apparently become less and less of an issue (E. Quintana-Rizzo unpublished).

Manatee hunters appear to use similar techniques in Central and South America (Auil
1998, Cruz 1994, Jiménez 2000, Castelblanco-Martinez 2004, Quintana-Rizzo pers. comm.).
Manatees are struck with a harpoon attached to a buoy or a canoe. Then the animal is chased
until it is exhausted, dragged to shore or close to the canoe, and killed by stabbing it in the back
or hitting it on the snout. The dead or dying animal is brought to shore and butchered.

Although hunting continues to be one of the major threats to Antillean manatees, other
human-related activities have been identified as causes or potential causes of manatee deaths. For
example, entanglement of manatees in fishing gear nets has been reported in Nicaragua and
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Colombia (Jiménez 2002, Castelblanco-Martinez 2004). Entrapment in shrimp nets and crab pot
lines has been reported in Florida (U.S. Fish and Wildlife Service 2001).

In Florida, the most significant threat to manatees is fast moving boats. Manatee deaths or
serious injury from boat strikes exponentially increased by 7% per year and accounted for 24%
of the total population mortality between 1976 and 2000. This appears to be related in part to
growing numbers of manatees, and in part to the increase in human populations including people
using watercraft, in the same areas used by manatees. The human population in Florida has
increased by 130% since 1970. Increases in boat traffic also result in the alteration of habitat
quality and pollution of the aquatic environment. The second largest human-related cause of
manatee deaths in Florida is entrapment in water control structures and navigational locks that
subsequently crush the trapped individuals (U.S. Fish and Wildlife Service 2001).

Proximity to people can also affect the habitat of sirenians. The sirenians depend on
submerged, floating, or even emergent vegetation to survive. Disruption of habitat due to dredge
and fill, coastal run-off, or even scarring from boat propellers can affect the quality and quantity
of the food they eat, and affect nutrition, growth, and reproduction. Seagrass scarring leads to
erosion and fragmentation of seagrass beds, ultimately resulting in loss of the complete habitat
(Dawes et al. 1997). Since seagrass beds are nursery grounds from numerous marine species,
loss of seagrass habitat is detrimental not only for sirenians, but for the entire ecosystem. This
has led the state of Florida to increase protection of seagrass beds (Sargent et al. 1995).

Very few studies have examined the effects of contaminants on manatees, but manatees
are probably exposed to relatively high levels of many pollutants because of their attraction to
industrial and municipal outfalls. A study of Florida manatees found that levels of most
contaminants examined (organochlorines and some metals) were low (O’Shea et al. 1984, Ames
and Van Vleet 1996), although D. Wetzel (pers. comm.) has found PCBs in tissues of manatees
sampled in relatively pristine parts of the Mexican coast. Therefore, chemical pollution degrades
sirenian habitat, even in rather undeveloped locations, and can potentially affect their general
health and survival. One factor that may protect sirenians from some types of chemical
contaminants, relative to other marine mammals is that the former occupy a low trophic level as
herbivores and may therefore be less exposed than are top predators.

Aside from chemical pollution, sirenians in some parts of their ranges are exposed to high
levels of noise pollution due to intensive boating activity. There is some evidence in Florida that
watercraft-induced noise affects manatees’ choice of habitat and behavior (Glaser and Reynolds
2003). It appears that manatees sometimes intentionally forage and travel at night to avoid
encounters with watercraft (Buckingham etz al. 1999, Smethurst and Nietschman 1999, 1. Jimenez
pers. com).

Thus, simply being near people can cause sirenians to be hunted deliberately, accidentally
killed or injured, exposed to noise pollution and chemical pollution, displaced from preferred
habitat, and otherwise affected. In highly populated regions of the world, the synergistic or
cumulative effects of people on sirenians are unmeasured, but likely not to be insignificant. More
specific threats and conservation problems affecting manatees in different countries will be
discussed in the section devoted to the national status of the species.
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1.2.3. Legal status

Manatees in the Caribbean are protected in most countries by a combination of national
legislation and international treaties and agreements (Table 4). The former are considered in
further detail in the country-specific sections; the latter are briefly described here.

There have been changes in the international legal status of the West Indian manatee in
some of the countries of the Wider Caribbean since the development of the first UNEP Regional
Management Plan in 1995 (UNEP 1995). Fourteen new countries have ratified their participation
in the different conventions and protocols protecting the species and its habitat (Table 4).

West Indian manatees are listed as endangered in Appendix I of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES;
http://www.cites.org/common/com/AC/16/E16-Inf-15.pdf#fsearch=%22manatee%22). This
prohibits the trade of any manatee products. West Indian manatees are considered to be
vulnerable to extinction by the International Union for the Conservation of Nature and Natural
Resources (IUCN, Sirenia Specialist Group 1996), but the recommended status has recently been
changed to endangered for both 7.m. manatus and T.m. latirostris (Taylor et al., 2006).

All sirenians are protected by the Cartagena Convention Protocol Concerning Specially
Protected Areas and Wildlife (SPAW Protocol, http://www.cep.unep.org/law/spawnut.html),
which provides protection for special coastal and marine areas and wildlife. Specifically, the
Protocol prohibits the possession, taking, killing, and commercial trade of any Sirenian species,
including parts or by-products. The SPAW Protocol assists with the promotion of relevant
agreements, inter alia CITES, the Convention on Biological Diversity (CBD), the Ramsar
Convention on Wetlands, and provides linkages for their implementation. The mission of the
latter is the conservation and wise use of wetlands by national actions and international co-
operation as a means to achieving sustainable development throughout the world. The Ramsar
Convention is safeguarded by UNESCO (United Nations Educational, Scientific and Cultural
Organization) and has a secretariat co-located with the IUCN (http://www.ramsar.org).

The Cartagena Convention (http://www.cep.unep.org/law.html) sets out environmental
policies to control pollution from ships, waste-dumping at sea, land-based sources, seabed
activities, and airborne pollution, as well as protecting rare or fragile ecosystems and the habitats
of depleted, threatened or endangered species (http://cep.unep.org/cartagena-convention). This
Convention, has been ratified by twenty-two member States in the Wider Caribbean Region
which encircles the Caribbean Sea and Gulf of Mexico from as far north as Florida in the United
States to as far south and east as French Guiana on the north coast of South America, as well as
Mexico, Central America, and the many small island nations and Territories of the insular
Caribbean. The Cartagena Convention is supplemented by three Protocols, which provide
specificity to the broader issues addressed by the Convention. The Protocol on combating oils
spills (the Oil Spills Protocol) was adopted at the time of the Convention in 1983. The Protocol
concerning biodiversity issues or the SPAW Protocol became international law in 2000. The
Protocol on land-based sources and activities of marine pollution (LBS Protocol) was adopted by
governments in 1999 but has not yet entered into force.

The Convention on Biological Diversity (CBD) also protects manatee habitat
(http://www.biodiv.org/convention/default.shtml). This Convention, ratified by the majority of
the world's governments, promotes the conservation of biological diversity and the sustainable
use of its components. The Convention's governing body is the Conference of the Parties,
consisting of all governments (and regional economic integration organizations) that have
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ratified the treaty. The CBD Secretariat operates under the United Nations Environment
Programme (UNEP).

The International Convention for the Prevention of Pollution from Ships (MARPOL
Convention) also protects manatee habitat. MARPOL is the main international convention aimed
at controlling pollution from the shipping sector. The Convention was adopted in 1973 and
modified by the Protocol of 1978. It covers all the technical aspects of pollution from all types of
ships, except the disposal of waste into the sea by dumping. The Convention regulates what kind
and quantities of polluting substances that ships may discharge into the sea, taking into account
the ecological sensitivity of different sea areas
(http://www.imo.org/Conventions/contents.asp?doc_id=678&topic_1d=258).

Manatee habitat is also protected by the United Nations Convention on Law of the Sea
(UNCLOS, also called simply the Law of the Sea or LOS), which establishes general obligations
for safeguarding the marine environment. The Convention creates an innovative legal regime for
controlling mineral resource exploitation in deep seabed areas beyond national jurisdiction,
through an International Seabed Authority. This treaty provides new universal legal controls for
the management of marine natural resources and the control of pollution. The Covention is
formed by 153 parties. Its Secretariat resides within the United Nations Division for Ocean
Affairs and the Law of the Sea (http://www.lawofthesea.net/convention.htm).

Table 4 lists the countries that have signed or ratified CITES, Ramsar, the SPAW
Protocol, the Convention of Biological Diversity, the MARPOL Convention, and UNCLOS.

1.3. ECOLOGICAL IMPORTANCE

Manatees may serve as cultivation grazers in the same way that dugongs do (Fig. 4,
Reynolds and Powell 2002). Manatee grazing may benefit seagrasses by 1) aiding in dispersal
when plant fragments escape ingestion or 2) increasing nutrient levels from fecal matter scattered
over the beds. Grazing has been reported to stimulate new growth, which in turn could enhance
the nutritional value of the vegetation for the succeeding grazing events. Thalassia beds grazed
by green turtles have higher nitrogen levels than those that are ungrazed. However, intensive
grazing of seagrass blades stresses the beds and green turtles eventually have to abandon their
grazing plots. Nevertheless, the long-term effects of manatees grazing on seagrass beds are
unknown (Provancha and Hall 1991).
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Table 4. Legal status of the West Indian manatee (7richechus manatus) throughout its range. Note: ratif = ratified.

Convention
Ramsar SPAW on Biological
National Convention CITES Protocol Diversity MARPOL | UNCLOS
Country Legislation (1971) (1973) (1990) (1992) (1973)
Signed | Ratif. | Signed | Ratif. | Signed | Ratif. | Signed | Ratif.

Bahamas X X X X X X
Belize X X X X X X X
Brazil X X X X X X X
Colombia X X X X X X X X X
Costa Rica X X X X X X
Cuba X X X X X X X X X
Dominican Republic X X X X X X X X
French Guiana X X X X X X X X
(Department of France)

Guatemala X X X X X X X X
Guyana X X X X X
Haiti X X X
Honduras X X X X X X
Jamaica X X X X X X X X X
Mexico X X X X X X X X
Nicaragua X X X X X X
Panama X X X X X X X X X
Suriname X X X X X X X
Trinidad & Tobago X X X X X X X X
United States X X X X X X X

(including Puerto Rico)

Venezuela X X X X X X X X X
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2. NATIONAL STATUS

The following accounts are designed to provide an overview of several aspects of
manatee biology and conservation at the level of the individual countries bordering the
Caribbean Sea. The level of detail provided for each country varies depending on the amount of
information available, but all accounts provide information concerning status and distribution,
conservation threats, socio-economic importance, and legal status of manatees.

2.1. REDEFINING “STATUS” OF MARINE MAMMAL STOCKS

Ragen et al. (2002) assessed criteria currently used to assess the status of marine
mammals in the United States and concluded that, although the factors normally examined are
useful, they do not provide a comprehensive picture. It is essential that future studies provide as
complete an assessment as possible to promote wise conservation and management decisions.
For example, scientists commonly assess status of marine mammals by conducting population
surveys to count individuals in the wild, and carcass salvage programmes to provide some
information regarding numbers of dead individuals and cause of death. However, Ragen et al.
(2002) noted that a more comprehensive view requires that a number of additional factors be
assessed, including a) health of individuals and the population, b) population demography, and c)
the extent to which future threats are understood and under control. All too often, these
additional criteria are neither adequately assessed nor factored into conservation and
management decisions. An incomplete approach to evaluating status could lead to an unclear
understanding of the real status of the species even after years of research—neither an effective
nor a cost-efficient approach to providing the optimal information to guide conservation or
mitigation decisions. For that reason, this report advocates as an ultimate goal the comprehensive
approach endorsed by Ragen et al. (2002), though present funding and personnel limitations in
many countries may require very fundamental initial approaches to status evaluation.

Figure 4. Manatee feeding on seagrasses (Photograph by Mote Marine Laboratory).
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BAHAMAS

2.2.1. Status and distribution

Manatees have never been common in the Bahamas. Sightings occur infrequently with no
known area of persistent use. Although shallow seagrass beds are abundant throughout much of
the Bahamas, limited freshwater sources may restrict the distribution of manatees there
(Lefebvre et al. 2001).

The first report of manatees in the Bahamas occurred in 1904 in the Bimini Islands.
Between 1965 and 1977, unconfirmed sightings of manatees were reported on the Grand Bahama
Island, and in 1975 a manatee was sighted at West End, Grand Bahama Island (Odell et al.
1978).

Manatee sightings in the Bahamas increased throughout the 1990s, primarily in the
northern islands. Twenty-five manatee sightings were recorded from 1995 to 1999 throughout
the islands: Cat Island, Eleuthera Island, New Providence Island, Andros Island, Highbourne Cay
and Staniel Cay (Exumas), Great Harbour Cay (Berry Islands), Bimini and many of the Abaco
Islands (Lefebvre ef al. 2001). In Andros Island and Walkers Cay (Abacos), residents reported
not seeing manatees before the 1990s. In Bimini, a manatee was frequently seen for a period of 6
weeks in 1998. Between June 1997 and March 1998, one or two manatees were reported in the
Abaco chain of cays including Tilloo Cay, Harbortown, Man of War Cay, Little Abaco Cay, and
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Figure 5. Distribution of manatees, Trichechus manatus, in the Bahamas based on best

available data from documented sightings.
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Walkers Cay. The only known mortality recorded for the Bahamas was a carcass recovered in
1975 from Freeport, Grand Bahama Island (Lefebvre et al. 2001).

Researchers determined the identity of one individual as a manatee known from Florida
(Lefebvre et al. 2001). From November 1998 to December 1999, a small adult female manatee
was reported at the U.S. Navy’s Atlantic Undersea Testing and Evaluation Center at Andros
Island. In 2000, she was sighted at Great Harbour Cay, Berry Islands, an area 90 miles north
from her earlier sighting in Andros Island. Distinctive scar patterns on her body revealed that
these sightings were of the same individual. And photo-identification analysis revealed that she
had been originally photographed during the winter of 1994 as a calf at Crystal River on the west
coast of Florida. In 1995, she was a juvenile, independent of her mother, but still using the
Crystal River area (Reid 2000). This provided the first evidence of manatee movements from
Florida to the Bahamas. However, the deep waters and strong currents separating Florida and the
Bahamas probably make repeated movement of manatees between the two areas unusual. This
suggests that manatees seen in the Bahamas are walifs; i.e., individuals from nearby populations
that likely failed to orient to coastal waters, drifted with oceanic currents, and encountered the
Bahamas islands (Lefebvre et al. 2001).

During summer 2000, this individual was frequently seen in Great Harbour Cay with a
small adult male manatee (Reid 2000) and was sighted less frequently in other parts of the Berry
Islands, including Chub Cay, Frozen and High cays, Alder’s Cay, and Little Whale Cay. She
gave birth to a calf in September 2001, the first known birth of a manatee in the Bahamas (Reid
2000, 2001a).

In 2001, at least two manatees were seen repeatedly at Grand Bahama Island, specifically
at West End, South Riding Point, Bamboo Cay, and Running Mon Marina. Sightings were most
common along the south shore of Grand Bahama Island, probably due to available habitat, which
seems suitable for maintaining manatees. Manatees spend a large portion of their time resting
within the marina basins and canals, traveling between inlets, and feeding offshore on seagrass
beds (Reid 2001b).

2.2.2. Major threats and conservation problems

Manatee hunting has not been reported in the Bahamas. Boat strikes are known to cause
injury and death to manatees elsewhere and may pose a problem for manatees in high boat use
areas of the Bahamas. Although idle speed regulations exist for boating safety or property
protection, speed limits are not always obeyed. Thus, enforcement of regulated speed limits
would help ensure the safety of manatees in the Bahamas. However, no record exists of manatees
being recovered dead due to boat collisions (Lefebvre et al. 2001, Reid 2001b).

2.2.3. National legislation and conservation measures

Manatees are protected under the Wild Animals Protection Act (Chapter 248, 21 of 1968
E.L.A.O. 1974), which prohibits the taking or capture of any wild animal from The Bahamas
(The Government of The Bahamas 2004). In 2005, the government also created the Marine
Mammal Protection Act (No. 12), which monitors and regulates human interactions with marine
mammals. The Act prohibits taking, selling, or harassing any marine mammal (The Government
of The Bahamas 2006). The Bahamas presently has one Ramsar site with a surface area of
32,600 hectares (ha) in Great Inagua Island (The Annotated Ramsar List 2007).
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2.3. BELIZE

2.3.1. Status and distribution

Belize has been referred to as the last stronghold for manatees in the Caribbean (O’Shea
and Salisbury 1991), an assessment related in part to the quality and quantity of habitat available
to manatees. A significant portion of the total area of the country includes the Belize Barrier
Reef lagoon system, coastal lagoons, a convoluted and underdeveloped coastline, thousands of
mangrove cayes, and slow winding rivers, which are prime manatee habitat areas. The coastal
waters and lagoons contain abundant seagrasses, encompassing an area of around 4214 km”.

This is estimated to be 72% of the total benthic habitat. In addition to the excellent
habitat available to manatees, Belize also has a low human population density along much of its
coast, helping preserve the quality of the exiting conditions (Lefebvre et al. 1989).

Published literature suggests that the manatee population in Belize numbers between 300
and 900 individuals (O’Shea and Salisbury 1991, Auil 1998). However, manatee scientists
currently working in Belize suggest that there are at least 1000 individuals there (N. Auil pers.
comm.). Of the countries bordering the Gulf of Honduras (i.e., Belize, Guatemala, and
Honduras) Belize had the most manatee sightings during aerial surveys conducted over the
inshore waters (Auil 2000, Quintana-Rizzo 2005a).
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Figure 6.  Distribution of West Indian manatees, Trichechus manatus, in Belize according to
recent aerial surveys.
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Manatee distribution has been mainly studied using aerial surveys because this is the
most effective technique to examine distribution over large areas. In Belize, trend analysis based
on aerial survey data conducted from 1997 to 2002 suggests that the manatee population is stable
or slowly declining. However, analysis of reproductive indices indicates that calf percentages are
near or above the values reported for a healthy, growing population (O’Shea and Salisbury 1991;
Auil 1998, 2004). The discrepancy in results using different indices of the manatee population
makes it difficult to conclude anything definite about the status of the species in the country
(Auil 2004).

Manatees are unevenly distributed in Belize. Areas used consistently by a high number of
manatees are Placentia Lagoon, Southern Lagoon, Indian Hill Lagoon, Port Honduras, and an
area of 25 km (15 miles) radius around Belize City, which includes the coast of the city, the
Belize River, Sibun River and the cays (Auil 1998; Bengtson and Major 1979; O’Shea and
Salisbury 1991; Quintana-Rizzo 2005a). Seasonal differences in habitat use have also been
documented (Auil 2004). In the dry season, manatees are more likely to use rivers than offshore
areas such as the cays. This distribution pattern reverses in the wet season. The greater use of
rivers in the dry season appears related to manatees’ need for freshwater to drink. Freshwater
supply is limited at far-off cays and atolls. In the wet season, the increase in rainfall may help
animals to have their water needs met so that they do not need to spend so much time in the near-
shore habitats. Manatees may also avoid the rivers in the near-shore habitats during the wet
season due to the faster water currents from river outflow (Auil 2004). Rainfall and strong
currents also increase water turbidity, which has a negative effect on the growth of aquatic
vegetation eaten by manatees in the inshore habitats.

In recent years, research has focused on areas known to be important manatee habitat.
There are four long-term site-specific manatee research projects currently underway which
provide important insights into the residency and ecological patterns of the species in different
parts of the country. For example, manatees in Southern Lagoon are year-round residents
(Powell et al. 2001). Southern Lagoon seems to also be an important site for manatees from
adjacent countries. Recently, two satellite tagged manatees traveled from Mexico along the
coastline to Belize, with one stopping in Southern Lagoon and the other near Placencia. The first
manatee stayed in Southern Lagoon for 3 months before returning to Chetumal Bay, Mexico.
This is the first documentation of trans-boundary movement from the north to Belize (Auil pers.
comm., Morales pers. comm.).

Between the Belize Barrier Reef and Belize City, there is a 13 km long string of
mangrove islands called Drowned Cayes (Self-Sullivan and LaCommare 2003, 2004). Despite
general, seasonal changes in distribution between in-shore and off-shore habitats found by Auil
(2004), manatees appear to use the Drowned Cayes habitat year-round for feeding, resting,
socializing, and as a nursery (Self-Sullivan and LaCommare unpublished data). Ongoing studies
are examining the diurnal and nocturnal use of resting sites by manatees in the Drowned Cayes
area (M-L.C. Bacchus pers. comm.). In contrast, areas of the Belize Barrier Reef near the
Drowned Cayes and at Basil Jones Reef (75 km north of the Drowned Cayes near the border
with Mexico) have been identified the presence of male manatees on a seasonal basis only, with
frequent use during the summer/wet season and no use during the winter/dry season (Self-
Sullivan et al 2003).

The seasonal occurrence of male manatees along the reef may represent a reproductive
strategy where males use the reef as a geographical marker for a travel corridor while searching
for estrous females (Self-Sullivan et al. 2003). At the northern side of the Basil Jones Reef cut,
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manatees have been consistently observed between the end of the dry season and the end of the
wet season on the reef. More than 250 re-sightings of twenty-one identifiable manatees were
recorded from 1994 and 1999. Two manatees were resighted consistently over a 3-year period
(Smith 1999, Self-Sullivan et al. 2003). In other areas like Gallows Reef, manatees were sighted
mainly in the warmer months, but the resighting frequency was undetermined. In some areas of
the reef, manatees were not observed during the winter (Self-Sullivan et al. 2003). One manatee
was sighted in both the Gallows Reef and the Basil Jones Reef. This type of movement suggests
that the Barrier Reef is a travel route of north-south movements and breaks in the reef seem to
serve as stopover points during travel. Movements along the reef may be related to seasonal
changes in water temperature, salinity, and depth (Self-Sullivan et al. 2003b).

Although 26% of the identifiable manatees reported at the Basil Jones and Gallows reef
sites in Smith’s study (1999) were of unknown sex, no females have been observed at these reef
sites by either Smith or Self-Sullivan. The specific ways in which males use the Belize Barrier
system during the mating season remains unclear and requires further investigation. In the
Southern Lagoon, where tagged females have been consistently located and tracked for years in
the lagoon, males have been recorded as moving through coastal waterways and along the coast
(Auil and Powell unpublished data).

Manatees have been consistently sighted at Turneffe Atoll, opportunistically as well as
during boat and aerial surveys (N. Auil, A. Valentine, E. Hines, S.B.P. Holguin, Hancock,
personal communication). They are most frequently observed within the western regions of the
mangrove and seagrass lagoon system where waters are more protected (Holguin 2004).
Turneffe is one of 3 coral atolls located east of the Belize Barrier Reef; it is approximately 30
miles long and 10 miles wide, with over 200 mangrove islands within the central lagoon.
Manatees have been sighted during all seasons at Turneffe Atoll, but with the exception of the
tagged animal, no individual animals have been identified as of yet. Without more data on the
individual animals using Turneffe Atoll, it cannot be determined whether these sightings are of
residents or transients.

2.3.2. Major threats and conservation problems

Based on a population size of 1000, the annual mortality was estimated to be
approximately 2%. Causes of death include entanglement in fishing gear, poaching, watercraft
related injuries, and perinatal (calf < 150 cm in length; Auil and Valentine 2004). Poaching of
manatees for food has occurred for decades, but few reports have been documented in recent
years. Poverty and cultural practices seem to be one of the primary causes for hunting today. The
Port Honduras area, in the Toledo District, has been an area of special concern with regards to
manatee hunting (Auil 1998). At least 11 illegal manatee slaughtering sites were identified there
in the 1990s (Bonde and Potter 1995). Slaughter sites are inconspicuous clearings of mangrove
by the shore. Since the establishment by TIDE (Toledo Institute of Development and the
Environment) of a ranger station on a caye in Port Honduras, no new poaching events have been
reported. Poaching has been less common in the north but there are reports of manatee hunters in
the Corozal and Belize Districts (Auil 1998, Auil and Valentine 2004). The most recent report of
poaching in the last two years came from the northeastern coast, where Mexican fishers
apparently slaughtered an undetermined number of manatees (SWEET 2006). Slaughter of a
single adult can produce up to 450 kg (1,000 lbs) of meat that is used, sold or used for
community subsistence (Auil 1998). It is uncertain if poaching continues in the southern border
area, and it is likely that reports may not be made if it does occur.
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Although poaching has been a problem in Belize, manatees are now facing other threats
attributed to human activities. Watercraft collision was the predominant cause of death from
1996 to 2003 and the trend is increasing (Auil and Valentine 2004); and some manatees have
been reported to have boat scars. In 2006, a pregnant female was found dead in Buttonwood
Bay; the animal was struck by a boat’s propeller possibly when the animal was seeking shelter in
shallow water to give birth to its calf (http://www.cdnn.info/news/eco/e060303.html). Manatees
are most vulnerable to collisions in the waters near Belize City because a large number of water
taxis travel from the city to the cays nearby (Auil 1998). The number of registered boats also
increased significantly in the mid-1990s, resulting in the development of boat regulations in
manatee areas. In fact, in the Drowned Cayes area an ongoing photo-ID project indicates that
44% of the animals using the area carry boat scars (Self-Sullivan, unpublished data).

From 1996 to 2003, death of perinatal manatees was the second leading category of
deaths in Belize (Auil and Valentine 2004). Perinatal mortalities involve unexplained deaths of
manatees less than 150 cm in length (U.S. Fish and Wildlife Service 2001). This trend declined
over the seven years reported. Entanglement in fishing gear is not very common but there have
been reports of calves caught in nets (Auil and Valentine 2004).

Manatees are also threatened by the alteration and destruction of their habitat. In Belize,
coastal zone development has increased due to tourism. Coastal and cay development requires
the removal of littoral forests, seagrass destruction by dredging of canals, and mangrove
destruction by the construction of seawalls. Development pressures also bring problems of water
pollution because new structures result in more waste products being pumped directly into the
sea or adjacent rivers and streams (Auil 1998).

There has been an increasing trend in manatee strandings since 1996. The number of
strandings per month was about one between 1996 and 2003.

2.3.3. Socio-economic significance of the species to local communities

In Belize, manatees have been historically hunted for their meat, to be distributed within
a community or sold at markets. Some body parts like bones have been used to create sculptures
and jewelry, which are also sold (Auil 1998). In 1998, gift shops at the Philip Goldson
International Airport and in San Pedro (Ambergris Cay) sold sculptures and jewelry made from
manatee bones. Although artifacts were confiscated and vendors were warned of their violations,
it has not been possible to identify the supplier of the bones.

Today manatees have a significant economic value as a tourist attraction. Tourism is very
profitable in Belize, particularly in relation to water activities like SCUBA diving and
snorkeling. Snorkeling packages include visits to see manatees in their natural habitat for an
average price of US$70.00 per person. Since the activity is not monitored, it can result in
harassment towards the manatees if tourists swim uncontrolled in the animals’ vicinity. In 1992,
this type of harassment became very common in the Swallow Caye and manatees stopped
visiting the area. As a result, local tour operators persuaded a local NGO, Friends of Swallow
Caye, to lead an effort to prohibit snorkeling with manatees in favor of boat observations for the
commercial industry. This site and almost 9,000 acres of adjacent seagrass and mangrove habitat
were legislated as Swallow Caye Wildlife Sanctuary in 2002. The Sanctuary is currently co-
managed by Friends of Swallow Caye and the Forest Department.
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2.3.4. National legislation and conservation measures

Belize has signed a number of international and regional treaties protecting wildlife and
the marine environment (Table 4). At the national level, the Manatee Protection Ordinance
(1933-1936) provided the first protective legislation for the species in Belize. In 1981, manatees
were included as an endangered species in Wildlife Protection Act No. 4 of the Forest
Department. The Act prohibits the killing, taking or molesting of manatees, as well as possession
and sale of any part of any manatee (Auil 1998). In 1996, the Conservation Division of the
Forest Department implemented regulations prohibiting swimming with manatees, in part
because manatees occupying locations frequented by tourists left those areas. In 1997, the Belize
National Manatee Working Group discussed the benefits and the possible guidelines needed for a
successful practice of swimming with manatees. The Forest Department was considering
allowing this activity if certain points are established including the development of swimming
guidelines, tour guides complete a course in underwater manatee observation, specific days for
swimming are scheduled, and permit this activity including (Auil 1998). However, the
Department has not allowed any commercial swim-with-manatee operations yet (C. Self-
Sullivan pers. comm.).

Three protected areas in the country have been created specifically to protect critical
manatee habitat. Swallow Caye Wildlife Sanctuary and Corozal Bay Wildlife Sanctuary
(adjacent to Mexico’s Chetumal Bay manatee protected area) have grassroots management,
whereas, Gales Point (Manatee) Wildlife Sanctuary, will likely be managed by a community
group within the next year. No management plans have been produced for these sanctuaries, but
at least two should be developed by the end of 2007.

Belize has nearly 60 protected areas that encompass over 40% of the country. Of this,
more than 43% of protected areas are within the coastal zone. Areas such as Southern Lagoon,
Gales Point, and Corozal Bay, all used by manatees, have been ratified as Wildlife Sanctuaries.
The Burden Canal, located near Belize City, was established as a Nature Reserve to protect
mangrove species (Auil 1998). The protection of the large population of manatees inhabiting the
Belizean waters may promote population increases that could serve a source for recovering
populations in the adjacent countries of Mexico, Guatemala, and Honduras (Auil 1998).

Auil (1998) developed a recovery plan for manatees in Belize. The creation of the plan
was supported by the Belize National Manatee Working Group with the Coastal Zone
Management Project in Belize through an agreement with UNEP-CEP. The recovery plan
summarizes major threats and conservation problems faced by manatees. It also summarizes
education guidelines to ensure the protection of the species. A number of Non-Governmental
Organizations are involved in environmental education, but few focus specifically on manatee-
related education. The Belize Audubon Society plays an important role in educating school
children and adults about manatees and their habitat, and the Toledo Institute of Development
and the Environment provides manatee education and monitoring in Punta Gorda (Auil 1998).

Another conservation measure proposed by The Belize Manatee Recovery Plan is the
promotion of economic incentives to hunters who protect rather than kill manatees. For example,
manatee tour guide positions can be created for ex-hunters. One animal can bring more revenue
per day over a week of tourism than a one-time hunt (Auil 1998); this shift in resource use could
provide a sustainable livelihood for local communities who previously relied on hunting.
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2.4. BRAZIL

2.4.1. Status and distribution

In Brazil, West Indian manatees have probably been extirpated from the states of Espirito
Santo, Bahia and Sergipe (Albuquerque and Marcovaldi 1982, Borobia and Lodi 1992, Lima et
al. 1992, Lima 1997). Manatees are found from Alagoas to Amapd, but their distribution is
discontinuous (Lima, 1997, Luna 2001). Important habitats for manatees include: the coast of
Alagoas, north of Pernambuco; Acat/Ponta de Pedras; the estuary of the Mamanguape River
(Paraiba); the coastline of Sagi (Rio Grande do Norte); the east coast of Ceard, Golfao
Maranhense and Baia de Tubardo (Maranhao); mangrove areas in Maranhao and Para; and the
region between the island of Maraca and the Oiapoque estuary (Amapd) (Lima 1997, Luna
2001). The Wet Indian manatee population is estimated to be around 500 animals (Lima 1997,
Luna 2001); Amazonian manatees are not considered in this report.

West Indian manatees introduced by Projeto Peixe-Boi have been sighted in areas where
manatees have historically been recorded including the Real and Mosqueiro rivers (Sergipe),
estuarine areas of the Tatuamunha and Manguaba rivers (Alagoas), the north coast of Alagoas,
and the area south of Pernambuco (Lima et al. 2004). West Indian manatees appear to be
sympatric with the Amazonian manatee in the inshore waters and the northeastern side of Marajo
Bay (Domning 1981, Lima et al. 1994, Luna 2001), which may have resulted in some
hybridization (Vianna et al. 2003, 2006). In the Amazon River basin, the predominant species is
the Amazonian manatee.
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Figure 7.  Distribution of West Indian manatees, Trichechus manatus, in Brazil according to
best available data from reported sightings.
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2.4.2. Major threats and conservation problems

Historically, the major threat to manatees was intense hunting that started when Brazil
was colonized, resulting in an apparent population decline and a reduction of their home range.
Hunting pressure nearly disappeared in the northeastern part of the country after several actions
took place including the creation of federal law N° 5.197, which protects wildlife species (1967),
and the development of a strong educational programme by Projeto Peixe-Boi in 1980.

In the 1990’s, major threats to manatee survival included incidental entanglement in a
variety of fishing gear (gillnets, stationary nets placed in the mouth of rivers, shrimp nets, and
pound nets) and deliberate harvest for food and other purposes (see below) (Lima 1997, Oliveira
et al. 1994, Parente et al. 2004). At least forty-three calves were entangled in the northeast
between 1981 and 2002. These incidental entanglements may relate to an expansion of human
activities there (e.g., tourism, fishing, and the installation of aquaculture farms and salt mines),
with a resultant decrease in quiet habitat for females and their calves (Lima ef al. 1992, Parente
et al. 2004).

Protected areas have been created especially for calves and their mothers, but they are
largely unenforced. Environmental degradation in some parts of Brazil may also have affected
the behavior of manatees. For example, mangrove areas used for aquaculture projects have
many motorboats that have the potential to restrict the movement of manatees to freshwater
sources, feeding, and reproductive areas. The increase in the number of boats and jet skies
increases the potential for manatee mortality. Along the northern coast of Brazil, coastal
ecosystems are well preserved. The main threat that manatees face in this part of the country is
hunting with harpoon. Other threats include incidental entanglements in set nets called
“zangarias.” In 2005, nine manatees died as a result of incidental entanglement in the state of
Maranhao, and this represented a notable increase in this type of mortality. The existence of
these problems suggests that there is a need for educational programmes that help create
awareness. However, since education does not necessarily produce appropriate changes in
human behaviors, there is also a need for regulations, protected areas, and enforcement.

2.4.3. Socio-economic significance of the species to local communities

In Brazil, hunting of manatees was described as part of the history of the early years of
the colonization. The activity was common among indigenous peoples. In the northeastern part
of the country, the method of capture involves harpooning a manatee from a canoe and then
following the animal until it dies (Lima 1997). Another technique used in the north consists of
putting a net at the mouth of rivers used by manatees where animals get entangled as they swim.
Hunting requires some knowledge about the biology and habits of the species and, thus, it is a
specialized activity. Knowledge is transferred from one generation to the next (Lima 1997).

Hunting is now almost nonexistent in Brazil due to the environmental campaigns
developed and conducted by IBAMA directly within the coastal and riverine communities. As
part of the same effort, Projeto Peixe-Boi employs local people, including former hunters, to
report sightings of wild manatees and to monitor manatees that are reintroduced to the wild,
which helps promote awareness of the value of living manatees.

2.4.4. National legislation and conservation measures

Federal law N° 5.197 has protected manatees since 1967 (Table 5); hunting is considered
a crime. The species has been listed among the Brazilian Fauna Species Threatened to Extinction
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since 1989 (Brasil 1989, 2003) and it is the only species classified in the Action Plan of Aquatic
Mammals of Brazil as “critically endangered” (IBAMA 1997, 2001).

In 1980, the federal government created Projeto Peixe-Boi to conduct manatee research
(Table 5). In the first decade, its work focused on environmental campaigns and an extensive
study examining the distribution of manatees and major threats affecting the species in the
northern and northeastern parts of the country (Lima et al. 1992, Lima 1997, Luna 2001).

In 1992, the Rehabilitation Unit of the Aquatic Mammal Center (CMA/IBAMA) was
created on Itamaraca Island, Pernambuco. The unit has received 44 orphaned manatees that were
rescued in collaboration with the Northeastern Marine Mammal Stranding Network (REMANE).
The animals are in a public exhibit. Eight additional manatees were born in captivity or received
from institutions that kept them in inappropriate captive conditions.

In 1994, a reintroduction programme started with the release of two orphaned manatees.
Currently, 13 animals have been reintroduced in areas of the original historical distribution. This

helps increase the size and reproductive potential of the wild population (Lima et al. 2005).

Table 5. National legislation and conservation measures taken to protect manatees in Brazil.

Year Legislation Objective
1967 | Law N°5.197 Protection of fauna
1980 [ Convention IBDF/MI e FBCN | Creation of Projeto Peixe-Boi Marinho
1989 | Decree IBAMA N° 1.522 Official List of Brazilian Fauna Species threatened to extinction
1990 | Decree IBAMA N°. 544 Creation of Centro Peixe-Boi/IBAMA to develop projects on two
sirenian species
1994 | Decree IBAMA N°2.097 Creation of the specialist work group of aquatic mammals
(GTEMA)
1996 | Normative Resolution of State | Prohibition of motorboat traffic along the coast of Alagoas to
Consul for Environmental | protect manatees
Protection of Alagoas, n 04
1997 | Action Plan Aquatic Mammal Action Plan v. I. MMA/IBAMA - species
critically threatened to extinction
1998 | Decree IBAMA N°143 Creation of the Center for Aquatic Mammals /IBAMA
2000 | Decree MMA N° 98 Establishment of legislation to maintain aquatic mammals in
captivity
2000 | Decree IBAMA N° 039 Creation of the Marine Mammal Stranding Network in the
Northeast/REMANE
2001 | Action Plan Aquatic Mammal Action Plan v. II/MMA-IBAM - species
critically threatened with extinction
2002 | Normative Instruction Regulation of marine mammals in captivity
IBAMA N°03
2002 | Decree IBAMA N° 039 Creation of Executive Units of CMA in the states of Alagoas,
Amazonas, Ceara, Maranhdo, Para, Paraiba, and Piaui
2003 | Normative Instruction MMA, | Official List of Brazilian Faunal Species threatened with extinction
N° 03
2003 | Municipal Law N° 051 Declaration of Cajueiro de Praia as National Patrimony of a native
population of manatees of the species Trichechus manatus manatus
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Important geographical areas for the conservation of manatees were identified and
created by the Regional Executive Units of CMA/IBAMA. The areas are in the states of
Alagoas, Paraiba, Ceard, Piaui and Maranhdo. Other areas of conservation were also created
simultaneously with the areas relevant to the species (Table 6) in Costa dos Corais (Alagoas and
Pernambuco), Barra do Rio Mamanguape (Paraiba) and Delta do Parnaiba (Piaui).

Brazil presently has 8 sites designated as Ramsar sites: Baixada Maranhense
Environmental Protection Area, Ilha do Bananal, Lagoa do Peixe, Mamiraud, Pantanal
Matogrossense, Parque Estadual Marinho do Parcel Manoel Luis including the Baixios do
Mestre Alvaro and Tarol, Reentrancias Maranhenses, and Reserva Particular do Patrimonio
Natural SESC Pantanal. These sites have a total surface area of approximately 6,434,086
hectares (The Annotated Ramsar List 2007).

Table 6. Conservation areas for manatees in Brazil.

Year Legislation Purpose

1980 | Decree N° 84.913 Creation of National Park Cabo Orange (Amap4)

1980 | Decree 84.914 Creation of Biological Reserve Lago Piratuba (Amapa)

1981 | Decree 86.061 Creation of Federal Ecological Station Maraca-Jipioca (Amapa)

1993 | Decree N° 924 Creation of the Estuarine Protected Area Rio Mamanguape (Paraiba)

1993 | County Law N° 12 Creation of the Marine National Park of Paripueira (Alagoas)

1996 | Decree S/N° de 28/08/96 Creation of Environmental Protected Area of Delta do Parnaiba
(Piaui)

1997 | Decree S/N°de 23/10/1997 | Creation of Environmental Protected Area of Corais (Alagoas and
Pernambuco)

2001 | Decree 22/11/2001 Marine Reserve of Soure (Pard)

2002 | Decree S/N de 13/12/2002 Creation of the Reserve Mae Grande de Curuga/Para

2002 | Decree S/N de 13/12/2002 Creation of the Reserve Maracana (Para)

2002 | State Decree 22.882 Area of Environmental State Protection of Tambaba (Paraiba)

2004 | Decree S/N° 02/06/2004 Creation of the Reserve Cururupu (Maranh&o)
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2.5. CoLOMBIA

2.5.1. Status and distribution

Manatee habitat in Colombia includes coastal lagoons, creeks, swamps, and floating
meadows (UNEP 1995). West Indian manatees are found in three major zones: Rio Magdalena
(including the basin of the main river and its tributaries), the Atrato and Sinu rivers (independent
of Rio Magdalena), and the Rio Orinoco that borders Venezuela (including the basin of the river
and Rio Meta; MADVT 2005). Some manatees live more than 1100 km inland from the
Caribbean Sea (Castelblanco-Martinez et al. 2003). In Rio Sinu, before the construction of the
Urrd Dam in 2000, manatees could be sighted up to Cienaga Grande de Lorica (MADVT pers.
comm.), but they were rare or extirpated from areas as far as Tierralta, where they were once
reported (Montoya-Ospina et al. 2001). The current distribution of manatees in the river is
unknown, but the dam has significantly changed the quality of the waters of the river MADVT
pers. comm.). In Rio Magdalena, manatees have been confirmed in the lower and middle reaches
of the river basin, which includes wetlands and tributaries, as well as in the states of Antioquia
(Rio Cauca), Cordoba and Sucre (Rio San Jorge) Santander, Cesar, Bolivar, Bolivar Atantico
(Canal del Dique and wetlands) and Magdalena. There are unconfirmed reports of manatees in
the basins of San Lorenzo, Rio Cimitarra, and Rio Canaletal (MADVT 2005).
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Figure 8. Distribution of West Indian manatees, Trichechus manatus, in Colombia according to
interviews and reports from published and unpublished documents.
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In 2003, an oil spill (>5000 barrels) occurred in Santander State, specifically at Cienaga
de Paredes, a shallow system with water depth ranging from 0.7 to 1.2 m. Approximately 40
manatees are found in the area during the winter and half that number in the summer, at which
time some manatees are thought to migrate to deeper locations such as the Peruétano channel
(Holguin 2003 unpublished report). Groups of up to 10 animals occur in Cienaga de Paredes,
although groups of 2 or 3 animals are more common (Holguin and Trujillo 2003 unpublished
report). The effects of the spill on manatees and habitat are unknown.

Although manatees seem to prefer shallow waters, groups of 3 or more manatees are
sometimes sighted in deeper water (> 5.8 m; Castelblanco-Martinez et al. 2003, 2004). Feeding
manatees consume different types of aquatic plants (Table 1) including floating macrophytes
(Aguilar-Rodriguez et al. 2004). Manatee distribution appears to be associated with weak
currents (mean = 4.04 km/h; Castelblanco-Martinez et al. 2003).

2.5.2. Major threats and conservation problems

The major threat to manatees is habitat loss and destruction due to contamination,
deforestation, draining of wetlands, sedimentation, mining, transformation of land for cattle-
ranching, development of shrimp farms, and projects for tourists (MADVT 2005). Construction
of roads can also alter available habitat. In the 1970s, an extensive area of mangroves was
destroyed due to the construction of a highway which blocked the water flow between the sea
and the Ciénaga Grande de Santa Maria. This probably had an effect on the movement of
manatees between fresh and saltwater areas (Montoya-Ospina et al. 2001).

Incidental entanglements are also a problem in areas like Rio Magdalena, near
Magangue, and Puerto Carrefio (Vichada State; Montoya-Ospina et al. 2001, MADVT 2005,
Castelblanco-Martinez and Bermudez 2004). In the latter two areas, entanglement is the most
critical threat to manatees, with 66 cases in the Magangue River alone in 2003 (Aguilar-
Rodriguez et al. 2004), and 36 instances in Puerto Carrefio between 1985 and 2005
(Castelblanco-Martinez and Bermudez 2004). Of those 36 cases, 26 manatees accidentally died
in the net or were later killed by fishermen for meat.

Deaths by entanglement are more common in the beginning of the wet season (May and
June) in the Meta, Orinoco, and San Jorge rivers, and they may relate to a combination of
seasonal migrations by manatees and intensive fishing activities. Manatees stay in refuges in the
dry season but they migrate in search of food as winter starts because aquatic macrophytes are
more abundant at that time (Aguilar-Rodriguez et al. 2004, Castelblanco-Martinez and
Bermudez 2004). Refuges are not officially protected areas but they experience low human
impact (MADVT pers. comm.). Many incidental catches occur from small nets with lead lines
called “chinchorro,” which are placed at the intersection of a river and a lagoon. Calves and
subadults represent 62% of the animals that are caught and die in the nets; fishermen believe that
adults are often large and powerful enough to escape (Montoya-Ospina et al. 2001, Castelblanco-
Martinez et al. 2003, Castelblanco-Martinez and Bermudez 2004). In cases in which mother-calf
pairs were captured, the mother was killed and the calf was kept as a pet without proper care or
raised by fisherman for future use (as food or to be sold; Montoya-Ospina et al. 2001).

Directed hunting for manatees is much less common today than in the past for several
reasons: more people are aware of the laws protecting manatees; manatee meat sales are not
lucrative because people do not make enough money selling it; hunting is difficult to learn
(Castelblanco-Martinez et al. 2003, Aguilar-Rodriguez et al. 2004); and there are few specialized
manatee hunters and most people do not know the technique (Aguilar-Rodriguez et al. 2004).
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Currently, hunting only occurs in specific areas and seasons. Manatee hunting with harpoons and
traps has been reported in the Meta River and in many Amazon indigenous communities. In
Puerto Carrefio, hunting accounts for less than 41% (n = 28) of manatee deaths (Castelblanco-
Martinez and Bermudez 2004). Hunting in the Orinoco River mainly occurs during the winter
(July — November) when manatees migrate from the refuges in search of food (Castelblanco-
Martinez et al. 2003, Castelblanco-Martinez and Bermudez 2004). In the Madgalena, Sinu, and
San Jorge rivers, hunting is frequent during the dry season. In areas like Atrato and Meta rivers,
hunting occurs in both seasons (Montoya-Ospina et al. 2001).

Other types of mortality include boat collisions, stranding, and vandalism. In the basin of
Rio Magdalena and Puerto Carrefio, there have been reports of manatees being shot (MADVT
2005, Castellano-Martinez and Bermudez 2004). Some of those deaths appear to be related to the
political conflict and violence in the country (MADVT 2005).

2.5.3. Socio-economic significance of the species to local communities

A manatee represents a source of food or income, although not much money is gained
from selling the meat. Manatee products are commonly shared among fishing families and in
occasionally, they are sold in local communities. The average price of manatee meat varies
among regions from US$1.60/kg (US$3.50/1b) to US$5.00/kg (US$11.00/1b; Montoya-Ospina et
al. 2001, Castelblanco-Martinez and Bermudez 2004). Captured manatees are butchered at the
site of capture or are sold alive in local markets (Montoya-Ospina et al. 2001). Meat is eaten
fresh or salted and dried. In 1997, El Tiempo newspaper reported that four manatees were killed
near Cartagena. The meat was sold on local markets as pork to avoid drawing the wrath of local
environmentalists. Some Colombian cookbooks continue to include recipes for manatee.

Manatee fat is used to make candles and for cooking and frying food (Montoya-Ospina et
al. 2001, Castelblanco-Martinez et al. 2003). The skin is used to make shoes, leather straps, and
hammocks (Montoya-Ospina et al. 2001, Aguilar-Rodriguez et al. 2004). Bones are thought to
have medicinal properties including the cure of snakebites, rheumatism, colds, and asthma.
Manatee ear bones are used to ‘cure’ hearing problems (Montoya-Ospina et al 2001,
Castelblanco-Martinez and Bermudez 2004). Some communities believe that manatee genitalia,
skin, and ribs have a magical significance. Others, such as the Sikuani tribe of the Orinoco, have
a high regard for living manatees. The Sikuani see manatees as the most important animal living
in the river and they believe that the rivers and lagoons will dry if they eat manatee meat
(Castelblanco-Martinez et al. 2003, Castelblanco-Martinez and Bermudez 2004).

2.5.4. National legislation and conservation measures

Colombia has signed a number of international and regional treaties protecting wildlife
and the marine environment (Table 4). At the national level, manatees have been protected since
1969 by Resolution No. 574, which prohibits hunting of any endangered mammal. The same
resolution prohibits the transport, commercialization, and use of manatee products. The violation
of the law results in 3 to 7 years of prison or a fine of 50 to 300 monthly salaries at a minimum
pay rate (Castelblanco-Martinez and Bermudez 2004). In 1974, the Code for Natural Resources,
later reformed by Decree 622 in 1977, was created to protect the natural resources of the country.
Habitat is also protected by Decreto 1681 of 1978 and Law 13 of 1990. In 1987, Decree 1608
was created to regulate the use of and research on aquatic wildlife. Decree 2356 of 1991
regulates fisheries activities that indirectly affect manatee conservation. In 1994, a regional
regulation was adopted by Magangué¢ City Hall to protect manatees.
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In 1988, INDERENA (Instituto Nacional de los Recursos Naturales y del Ambiente), the
government agency for natural resources, conducted a study to evaluate the status of manatees in
the lower and middle zones of San Jorge River, a tributary of the Magdalena River. The project
additionally helped to create educational programmes. The Corporacién Autonoma Regional del
Magdalena and the Corporacion Regional del Atlantico have also developed educational
activities. However, the duration of such programmes has been short due to limited funding
(Montoya-Ospina et al. 2001).

In 1990, the Corporaciéon Autonoma Regional de los Valles (CVS) of the Sinu and San
Jorge Rivers started a project to rescue and rehabilitate neonate and adult manatees. They also
created an educational program for the region that was supported by the Caribbean Stranding
Network. The Caribbean Stranding Network helped to rehabilitate manatees in different areas in
the states of Cordoba, Bolivar, and Atlantico during the 1990’s.

In 1993, INDERENA created a central office to establish general policies and regional
agencies to conduct wildlife management. There are no federal regulations guiding the
maintenance of manatees in captivity for rehabilitation or exhibition purposes. Still, there have
been captive and semi-captive manatees in several parts of the country. In Magdalena, at least 10
manatees have been kept in captivity in Magangue State and they have been used a part of the
educational programme of Fundacion Amigos del Manati. Via Parque de Salamanca, located in
the mouth of the Magdalena River, has a dwarf male manatee, which is also used as part of the
educational program. Other captive programs can be found in the states of Bolivar, Cesar,
Santander, and San Antero (MADVT 2005).

In 1996, the department for natural resources, Ministerio del Medio Ambiente, took the
lead in developing a national recovery plan for the conservation of manatees in Colombia with
the support of the United Nations. The recovery plan was developed with funding from
ECOPETROL. The document reviewed all available information about manatees in Colombia
and established criteria used to implement a management plan.

In Cienaga de Paredes in Santander State, the local community is proud of having
manatees in the area. People are conscious of the endangered status of the species and they have
created an association called ProEcomanati. The association is interested in promoting better
living conditions for people living in the marsh region at the same time that they protect different
natural resources. Manatees are the flagship species of the conservation work of the community
(Holguin 2003 unpublished report).

In 2004, different institutions have been involved in the different studies. The Ramsar
Convention and the programme Wetlands for the Future (a special initiative of the United States
Fish and Wildlife Service) supported the efforts of the Ministerio de Ambiente, Vivienda y
Desarollo Territorial, and of local non-governmental organizations like Fundacion Omacha to
develop the first national programme for the conservation and management of manatees in
Colombia. Data gathering and publication of the final document were funded by several
organizations including the Ministerio de Ambiente, Vivienda y Desarrollo Territorial,
Fundacion Omacha, Fondo para la Accion Ambiental, Conservation International, WWF,
Convention on Wetlands, and the US Department of State.

Colombia has established 3 Ramsar sites: 1) Sistema Delta Estuarino del Rio Magdalena,
Ciénaga Grande de Santa Marta, 2) Laguna de la Cocha, and 3) Delta del Rio Baudd. These sites
have a surface area of approximately 447,888 hectares (The Annotated Ramsar List 2007).
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2.6. CosTARICA

2.6.1. Status and distribution

Manatee distribution appears to have been consistent in Costa Rica since 1997. The
distribution is continuous and extends from the Rio Colorado to shallow water areas located just
north of Cano California covering an area of approximately 65,000 ha (Jiménez 1998, 2005).
Reports of manatee sightings exist in the following areas (from north to south): Cafio Madre of
Rio Colorado, Caiio Negro of Rio Colorado, Laguna la Garza, Laguna Cahu¢, Laguna Yaki, Dos
Bocas del Colorado, Laguna Pereira, low Rio Colorado, Laguna Penitencia, Cuatro Esquinas,
Rio Tortuguero, Cafio Sierpe, Canio California, and its tributary Cafio Aguas Negras.

The best manatee habitat is probably in the Tortuguero region, including Parque Nacional
Tortuguero, and Refugio de Vida Silvestre Barra del Colorado (Reynolds et al. 1995; Jiménez
1998, 1999, 2000). Manatees can be sighted near blowing holes in Agua Fria, Cafio Aguas
Negras, Cafio Palma, Cafio Negro, Jalova, Sierpe, Cafio Moreno, and Cafo Palacio. Seasonal
migrations downstream and upstream in rivers may occur between dry and rainy seasons,
respectively (Reynolds et al. 1995, Smethurst and Nietschman 1999).

Manatees appear to prefer areas with intermediate temperatures, abundant aquatic
vegetation, forest cover, high water visibility (Jiménez 1998, 2005), little human presence (i.e.,
low boat traffic), and proximity to blowing holes. In the past, an inverse correlation between boat
traffic and manatee sightings existed in Aguas Frias (Smethurst and Nietschman 1999) based on
observations made during daylight hours. At present, boat traffic is regulated; only boats with
electric or four-stroke engines are allowed, and are required to travel at or below 5 km/h within
an area of approximately 1 km (A. Gomez-Lépiz pers. comm.). Frequent reports of manatee
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Figure 9. Distribution of West Indian manatees, Trichechus manatus, in Costa Rica according
to interviews, and boat and land based observations.
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sightings in the area suggest that manatees are beginning to use the area to a greater extent since
the implementation of these regulations. At night manatees appear to use areas avoided during
the day (I. Jiménez pers. comm.).

The area between Limoén and Panama seems to be less favorable habitat, with mountains
reaching the sea and few rivers or lagoons (Lefebvre ef al. 1989). However, manatees have been
sighted in a coral reef area between Panama and Costa Rica (Jiménez 1999).

Interviews with local people suggest that manatees are more common, and are observed
in larger groups (i.e., 7-20 animals) now than they were 10 years ago, especially near Parismina
and Barra del Colorado (Jiménez 2005). An increase in number of sightings could reflect
changes in the behavior of manatees or actual increases in number of animals inhabiting Costa
Rican waters.

2.6.2. Major threats and conservation problems

Four threats affect manatees in Costa Rica: watercraft, poaching, contamination, and
habitat degradation. The number of motorboats has increased significantly since 1996 in
Parismina and Tortuguero (Jiménez 2005). Additionally, the boats being used are becoming
larger, with more and more powerful engines. Manatees are struck by boats (Smethurst and
Nietschman 1999) even in protected areas like Parque Nacional Tortuguero (Jiménez 2005). As
noted above, during the day manatees appear to avoid using areas frequented by boats, even if
the areas are prime habitats.

Poaching is also a threat, although it does not appear to be very significant at present.
Jimenez (2000) noted that there were no manatee hunters less than 60 years old in the coastal
region of the Caribbean coast, although in 1998, Smethurst and Nietschman (1999) interviewed a
former manatee hunter who reported that three men from Barra del Colorado asked him to teach
them how to hunt manatees. Still, local manatee researchers indicate that manatee hunters are
uncommon in Costa Rica (A. Goémez-Lépiz, C. Espinosa).

Incidental entanglements, especially of calves, have been reported. Although gill nets are
illegal, there is little to no enforcement of their use (Jiménez 2000). Entanglements are
uncommon in Parque Nacional Tortuguero and Refugio de Vida Silvestre Barra del Colorado
(Jiménez 2005).

Habitat in Costa Rica has been degraded or destroyed by commercial banana cultivation,
logging, and ranching. Banana cultivation has increased sediment buildup along some sections of
rivers and lagoons (Smethurst and Nietschman 1999). Additionally, the banana industry is the
main source of water pollution due to contaminants, especially carbamates and
organophosphates, which can also affect wetlands and fish (Smethurst and Nietschman 1999,
Jiménez 2005). Costa Rica was the second largest banana export country in the world from 2000
to 2004, according to the United Nations Conference on Trade and Development (UNCTAD).
One third of the pesticides imported are used by the banana industry (Jiménez 1999). Indeed, two
to three fish kills per year have been reported after heavy rains when pesticides are washed out
from the banana plantations into the river system (Smethurst and Nietschman 1999). The effect
of these pollutants on manatees is unestablished, but likely directly or indirectly detrimental to
their survival in affected areas.

Deforestation related to banana cultivation or other factors increases sedimentation
processes along the shore and even the flow of rivers. For example, Cafio Chiquero once had a
calm lagoon commonly used by manatees, but strong currents and deeper waters there may now
inhibit manatee use (Jiménez 2000).
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2.6.3. Socio-economic significance of the species to local communities

The only significance of manatees to the local communities today involves ecotourism
(Jiménez pers. comm.). The increase in recent years in sightings of manatees has stimulated their
use as a local attraction in some areas.

2.6.4. National legislation and conservation measures

Costa Rica has signed international conservation agreements (Table 4), which protect
both manatees and their habitat. At the national level, manatees have been protected since 1953.
In 1992, Ley de Conservacion de la Vida Silvestre No. 7317 characterized manatees as
endangered. People have become more aware of the presence of manatees in Costa Rica over the
past several years. The institution responsible for this change and most of the manatee
educational programs is Fundacion Salvemos al Manati de Costa Rica (FSMCR), which was
established in 1996. The FSMCR has been closely involved in research and education
programmes. They have created and distributed a comic book for children and a book describing
the ecology and conservation of manatees in Costa Rica. The FSMCR is also responsible for
creating a play about manatees using puppets that was seen by more than 1000 people including
members of different local communities and elementary and high school students (Espinoza
Marin 2002), and has published several newspaper articles related to manatees.

In 2004, Ignacio Jiménez from FSMCR created the “Plan de Conservacion del Manati en
Costa Rica”. The first draft of the document was written with the support of UNEP-CEP in 1998
and the final document was created as a collaborative effort of local and national participants
interested in the conservation of the manatee. Although the Costa Rican government has not
officially adopted the plan, institutions like the Area de Conservation Tortuguero and FSMCR
use the document to plan their conservation activities (Jiménez 2005). In fact, the two institutions
have developed environmental campaigns to educate people on the importance of regulated
boating speed zones in sensitive habitats. They have also worked to develop boat traffic signals
in areas that are important to manatees within the park.

Other conservation initiatives include the study of ecological aspects such as the habitats
used in particular areas of Costa Rica. For this purpose, two attempts to capture and tag four
manatees using VHF transmitters were carried out in 2004 and 2005, but neither was successful
in capturing animals. Yet, understanding ecological aspects of the species is an important issue;
thus a study was conducted to evaluate the possibility of attracting manatees to particular sites in
order to be captured, tagged, and released. The study, which was conducted in the Parque
Nacional Tortuguero, tested the use of aquatic plants that form part of the diet of local manatees
as bait. Plants used included FEichhornia crassipens, Hydrocotyle ranunculoides, Urochloa
mutica, and Paspalum repens. The study also tested the effectiveness of fruits such as mangos,
apples, carrots, and lettuces as potential baits. The general set up of the experiment included
plants tied in a rope that was hung in a horizontal line at the surface of the water column in
narrow rivers (attached to trees on either side of the bank). Over a period of eight months,
manatees ate only Paspalum repens, and due to this successful result, an enclosure was built to
see if manatees would enter and continue eating the plants. This proved successful as well, and
thus attracting manatees in such a way will eventually be used to capture them for tagging
purposes (Gomez 2006).

Conservation initiatives also include the development of protected areas. Costa Rica has
11 Ramsar sites with a surface area of 510,050 hectares. Those sites include areas such as
Gandoca-Manzanillo, Cafio Negro, and Puntarenas (The Annotated Ramsar List 2007).
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2.7. CuBA

2.7.1. Status and distribution

Information on the status of manatees in Cuba is limited. Local researchers have
speculated, without corroborating scientific data, that Cuba possesses a large manatee population
because the coast is extensive and has excellent habitat for manatees (Santos Marifio 2006).
Shallow protected coastal areas and many rivers are found on both the northern and southern
coasts (Lefebvre et al. 1989). Since 2002, sightings of manatees have been documented for
almost every province including, from west to east, Pinar del Rio, Matanzas, Villa Clara, Ciego
de Avila, Camaguey, Las Tunas, Granma, Holguin, and Guantanamo. Manatees have also been
sighted off Isla de la Juventud, an island classified as a “municipio especial” (special
municipality; Santos Marifio 2006).

The current distribution of manatees appears similar to that documented by a
comprehensive national survey conducted in 1986, which indicated that manatees were
distributed along both coasts, with greater concentrations in the Ensenada de la Broa, Rio
Hatiguanico, and southern coast of Zapata Peninsula (Lefebvre ef al. 2001). These regions have
numerous estuaries, abundant submerged aquatic vegetation, and a sparse human population. The
highest counts of manatees during aerial surveys conducted in Zapata Peninsula, Ensenada de La
Broa, and Rio Hatiguanico were 39 (in 1987), 20 (in 1992) and 25 (in 1996). An aerial survey
conducted between the mouths of Rio Jatibonico del Sur and Rio Agabama (including the lower
portion, which is called Manati), south of Sancti Spiritus Providence, counted 44 manatees
(Lefebvre et al. 2001). There are no current population estimates of manatees for the entire
country.

The province of Villa Clara (north-central Cuba) is the only area in the country in which
records of manatee sightings have been kept since 1992. A local research project has been
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Figure 10. Distribution of West Indian manatees, Trichechus manatus, in Cuba according to
results from aerial surveys, documented sightings, and interviews of local residents.

43



working with native fishermen, who collect data on manatee sightings and habitat use. The
information gathered to date indicates that manatees use the keys of this province for resting and
feeding, coastline areas for feeding, and lagoons mostly for resting. Manatees appear to drink
fresh water in the mouth of rivers. Two areas of Villa Clara (Bahia de Nazabal and Cayo Los
Pajonales) have the greatest number of manatee sightings, especially of those with calves. Two
other areas, Bahia de Filipinas and Cayo Lanzanillo, have abundant seagrass beds that may be
consumed by manatees (Santos Marifio 2006).

Other areas of the country where manatees have not been reported may be used as
transient areas. Those areas have deeper waters, which are probably not optimal habitat for
manatees (Santos Marifio 2006).

2.7.2. Major threats and conservation problems

In 2003 and 2004, three manatee deaths were documented in the province of Villa Clara.
Interviews with local people indicated that the major threats affecting manatees include
incidental entanglement, poaching, environmental pollution, and boat collisions (Santos Marifio
2006). In fact, the number of manatee deaths related to poaching is very low. Only two
confirmed cases of poaching have been documented since 2005 (Santos Marifio 2006).
Environmental pollution is a problem in Cuba as well. The wastewaters of mining companies are
dumped into the environment and may have a negative, albeit undocumented impact on manatees
(Santos Marifio 2006). In 1981, approximately 8 manatees died, apparently due to exposure to
residues from the sugar cane industry. Bahia de Nipe, Cuba's largest bay, is said to have been
abandoned by manatees because of contamination (UNEP 1995).

2.7.3. Socio-economic significance of the species to local communities

Sustainable hunting of manatees does not occur in Cuba. Poaching does not seem to be a
major threat, although a few cases have been reported in the past few years. Santos Marifio
(2006) reported that more than 80% of people interviewed were aware of the laws protecting
manatees. This may explain why poaching has declined, although it has not stopped completely.

2.7.4. National legislation and conservation measures

Cuba has signed a number of international and regional treaties protecting wildlife and
the marine environment (Table 4). At the national level, manatees have been protected since
1936 under Decreto-Ley 707; its article 39 prohibited manatee captures and levied 500-peso
fines and/or imprisonment for 180 days. In 1955, article 75 of Decreto 2724 (Reglamento de la
Ley General de Pesca) prohibited hunting of manatees. In 1982 the Ministry of Fisheries created
Decreto 103, permanently prohibiting the capture of manatees in all national territories with fines
of 100 pesos, and confiscating captured animals, fishing gear, and boats. The Cuban government
plans to develop a manatee action plan. The first workshop to update the manatee status and
identify the different threats affecting the survival of the species took place in June 2006.

Cubans are aware of the status of manatees in the country (UNEP 1995, Santos Marifio
2006). Nevertheless it is difficult to evaluate the effectiveness of regulations because the country
has an extensive coast and many areas are difficult to access (UNEP 1995). Yet, incidental
entanglement in “chinchorro” nets has been identified as a major threat for the survival of
manatees. The Ministry of Fisheries (MF) plans to ban the use of chinchorro nets for the entire
country by 2008. The Ministry and World Wildlife Fund Canada (WWF) have started a pilot
project in the coastal area of Villa Clara to identify and develop alternative ways of living for
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local people. This area has the highest use of chinchorro nets in the country. Villa Clara also has
three protected areas (Las Loras, Lanzanillo Pajonal Fragoso and Las Licuas Cayo del Cristo)
that the Ministry of Fisheries plans to declare as areas of special use and protection; that Ministry
plans to apply similar regulatory measures to other parts of the country (Santos Marifio 2006).
This is an important step towards the conservation and protection of manatees since the
implementation of management measures can be difficult due to limitations on economic
development in the country.

Cuba actively promotes the need to protect nature, with many radio and television
campaigns for the conservation of flora and fauna (UNEP 1995). In the Villa Clara province,
environmental education programs, which include information about manatees, have been
developed and broadcast on the radio and television. An educational workshop has also been
organized with local authorities and fisherman. Federacion Cubana de Pesca Deportiva
additionally provides support in collecting information about sightings and strandings (Santos
Mariiio 2006).

Cuba presently has six Ramsar sites: Buenavista, Ciénaga de Lanier y Sur de la Isla de la
Juventud, Ciénaga de Zapata, Gran Humedal del Norte de Ciego de Avila, Humedal Delta del
Cauto, and Humedal Rio Méximo-Cagliey. The total surface area of the Ramsar sites is
1,188,411 hectares (The Annotated Ramsar List 2007).
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2.8. DOMINICAN REPUBLIC

2.8.1. Status and distribution

The coastline of the Dominican Republic includes many areas with extensive grass beds,
protected lagoons, and freshwater sources of potential importance to manatees. According to the
results of interviews and sighting reports, important areas for manatees on the northern coast
include Monte Cristi, Estero Hondo, Bahia de Manzanilla, Puerto Plata, Samana, Rio Yuna, and
Rio Maimon, all of which have shallow waters and coastal lagoons. Monte Cristi and Samana
appear to be especially important (Ottenwalder 1995). Daily movements of up to 8 manatees
have been reported between Estero Hondo and Bahia Isabela (Dominguez-Tejo 2006). However,
recent interviews suggest that the number of manatees in Monte Cristi is decreasing.

Manatees are also found on the southern coast from Rio Ocoa to Oviedo including Boca
de Yuma, La Romana, Nizao, Oviedo, and Pedernales. The greatest concentration of manatees in
the country may exist from Boca de Yuna to Maimoén (Pugibet and Vega 2000), but this needs to
be evaluated and confirmed (I. Bonnelly de Calventi pers. comm.). Manatees are reported to
gather frequently at springs (i.e., El Pefion, Tres Hermanas, and Las Calderas Lagoon) to drink
fresh water (Campbell and Irvine 1975, Lefebvre et al. 1989), but coincidentally with increases
in marine tourist traffic, manatee sightings are less common (I. Bonnelly de Calventi pers.
comm.).
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Figure 11. Distribution of West Indian manatees, Trichechus manatus, in Dominican Republic
according to results of interviews of local residents and sighting reports.
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There are few studies that have examined the size of the manatee population in the
Dominican Republic. Information gathered through interviews suggests that there are between 30
and 45 manatees in the country (Pugibet and Vega 2000). However, those numbers may be an
underestimation because a minimum of 16 manatee deaths was recorded between 1995 and 2000
(see next section). If the population size is truly in the range of 30-45 animals, and if the number
of deaths were to remain the same in another ten years, manatees would probably be extirpated
from Dominican waters. Results from interviews are helpful to identify areas used by manatees,
but they may not provide the best way to assess population size especially when animals are hard
to observe.

Some researchers consider the population of manatees in the Dominican Republic to be
declining (Pugibet and Vega 2000). However, the population is apparently reproducing as
suggested by the reports of juvenile manatees at Puerto Plata, Miches, Distrito Nacional, Boca de
Yuma, and Pedernales (Pugibet and Vega 2000).

2.8.2. Major threats and conservation problems

Historically, local Indians called Tainos hunted manatees for their meat, grease, skin, and
bones, even before Hispaniola was discovered. Manatees were later included in the diet of the
Spanish colonials (Dominquez-Tejo 2006). Presently, illegal hunting is one of the major threats
because the official laws and regulations to protect the species have not been enforced. Manatees
are captured using nets called ‘chinchorro’, similar to those described above (see Cuba status
report), which are regulated or prohibited in some rivers (Ottewalder 1995).

Other threats include incidental catches in fishing nets, collisions with speedboats, and
noise associated with seismic activity during oil and gas exploration (Pugibet and Vega 2000).
Manatees and their habitats are affected by human development (Pugibet and Vega 2000). This
is a significant problem in a country where three-quarters of the population lives in the coastal
zone and 95% of tourist projects are located along the coast (Bonnelly de Calventi and Lancho-
Dieguez 2005). Residents and groups interested in manatee conservation have expressed
considerable concern about contaminants in certain locations frequented by manatees, but neither
the contaminant classes nor environmental levels present have been assessed (Bonelly de
Calventi, pers. comm.).

Studies conducted from 1974 to 1995 estimated a mortality rate of 15 to 25 manatees per
year, including captures (5-15) and natural deaths (10) (Ottewalder 1995). From 1995 to 2000,
the National Aquarium and the Dominican Stranding Network recorded a total of 16 manatee
deaths (4 of natural causes, 7 human-related, and 5 undetermined). The most recent records
suggest that around 3 manatees die each year. Areas where illegal hunting has been reported or
strandings have occurred include Juancho, Oviedo, Bahia de Neiba, Puerto Viejo, Boca de
Yuma, Sabana del Mar, Puerto Plata, and Monte Cristi.

A major conservation problem is the lack of information available to aid development of
a plan to protect the species (Bonnelly de Calventi and Lancho-Dieguez 2005). The country does
not have a recovery plan that can be used to establish conservation measures ensuring the long-
term viability of manatees in the wild.

2.8.3. Socio-economic significance of the species to local communities

In pre-Columbian times, manatee fat was used by the Indians to cook, make candles, and
cure diseases. Presently, manatee meat, fat, and artisanal products are still used in very localized
places based on these traditions (I. Bonnelly de Calventi pers. comm.). Bones have a special
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value because they are said to have medicinal properties. Additionally, rib bones are crafted into
instruments used in medical practices like spatulas that can be used to induce vomiting
(Ottenwalder 1995, Pugibet and Vega 2000, Bonelly de Calventi and Lancho-Dieguez 2005).

2.8.4. National legislation and conservation measures

The Dominican Republic has signed a series of international agreements (Table 4). At the
national level, manatees have been protected since 1938 (Law 1518). In 1962, Law 5914 was
created to prevent the selling of manatee products. This law was reinforced in 1987 by the
creation of another law, Presidential Decree No. 289, which assigns a division of the Navy to
protect waters inhabited by manatees, American crocodiles (Crocodylus acutus), and grouper
(Epinephelus sp.) in the areas between Los Cocos (Monte Cristi Province) and Rucia (Puerto
Plata Province). In 1974, Law 67 was created to protect all species found temporarily or
permanently in national parks. However, laws and regulations are not well enforced and
poaching may occur even in protected areas. As a result, the population of manatees has
decreased and is genetically isolated. The manatee is considered to be the most endangered
species in the country (Ottenwalder 1995, Pugibet and Vega 2000).

In 1995, the Dominican Stranding Network was created and has since been run by the
National Aquarium. The stranding network is responsible for keeping records of manatee
sightings and strandings as well as of educational programs designed to protect the species. In
the same year, the reserve “Refugio del Manati Antillano” was created in Cafio Estero Hondo at
the national park of Monte Cristi. This is the only protected area in the country dedicated
specifically to the conservation of manatees. In 1996, Decreto 233-96 created a sanctuary
encompassing more than 25,000 km” for marine mammals inhabiting the northeastern coast of
the country (Bonnelly de Calventi and Lancho-Dieguez 2005) aside from the other mentioned
legislations. Manatees exhibit daily movements between this sanctuary and the mouth of Rio
Bajabonico (Dominquez-Tejo 2006).

In 2005, a workshop was organized to evaluate the status of the manatees. As a result, a
research-education and conservation program was developed. The program was created by a
multi-institutional team, which started field activities in 2006.

Other conservation efforts include the development of protected areas. The Dominican
Republic presently has one Ramsar site with a surface area of 20,000 hectares. Lago Enriquillo is
a national park located in the southeastern portion of the island (The Annotated Ramsar List
2007).
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2.9. FRENCH GUIANA (FRANCE)

2.9.1. Status and distribution

Interviews with fishermen and other residents of French Guiana suggest that manatees: a)
may be less abundant now than they were 20 years ago; b) are present all along the coast and in
most estuaries; and c) are regularly sighted in the larger rivers such as the Oyapock, Approuague,
and Maroni. In the Oyapock, sightings of manatees up to 80 km inland have been reported. The
high number of reported sightings (72%) in coastal and estuarine areas suggests that these
represent the main habitat for manatees in the country (de Thoisy et al. 2003).

The greatest number of manatee sightings year-round is reported near Coswine. This
mangrove-bordered estuary is relatively shallow, warm (mean water temperature ranges between
24 °C and 30 °C), and hyposaline (salinity range from 0.00 %o to 1.3 %o; de Thoisy et al. 2003,
Spiegelberger and Ganslosser 2005). Seagrasses and other submerged aquatic vegetation are
absent in the area (de Thoisy et al. 2003, Spiegelberger and Ganslosser 2005) making vegetation
along the banks important as food for manatees. Plant species include Rhizophora racemosa,
Zygia cataratae, Macherium lunatum, Pachira aquatica, Montrichardia arborescens and Scleria
pterota (Spiegelberger and Ganslosser 2005). The Coswine swamp remains relatively pristine,
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Figure 12. Distribution of the West Indian manatee, Trichechus manatus, in French Guiana
based on best available data from documented sightings and interviews of local residents.
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making it suitable habitat for large numbers manatees in the future, if it can be protected (de
Thoisy et al. 2003, Spiegelberger and Ganslosser 2005).

Few manatee sightings occurred in the Kaw region near rocky coastal areas, along the
rocky coast of a small island 5 km offshore, or a grass swamp within the region. Sightings along
the rocky coasts of Kourou and Bourda have been reported during the wet season. Groups of up
to 7 animals have been reported near the offshore island of Ilet la Mére. No manatee sightings
were reported in deep water (de Thoisy et al. 2003).

2.9.2. Major threats and conservation problems

Manatees are still hunted for meat in the eastern part of the country. Between 2000 and
2002, 10 manatees were either killed deliberately for food (6 of the 10) or taken incidentally in
fishing nets (4 of the 10) along the Kaw, Approuague, and Oyapock rivers, with the latter being
the most egregious poaching site. Collisions with boats do not seem to be a significant threat in
most areas used by manatees, except in the estuaries of the Cayenne and Kourou (de Thoisy et
al. 2003).

Habitat alteration is not a major problem in French Guiana, mainly because coastal
mangrove areas have traditionally been considered unsafe and lack economic value. This
provides a relatively pristine and undisturbed habitat, although their legal protection is limited
(de Thoisy et al. 2003). Impacts of aquatic contaminant on manatees are unknown. However,
the emptying of boat’s fuel tanks is a common practice in commercial and fishing ports.

2.9.3. Socio-economic significance of the species to local communities

In some traditional cultures, the manatee is believed to be a water spirit, together with the
tucuxi (Sotalia fluviatilis) and the tapir (Tapirus terrestris). In the western part of the country,
Amerindians and Bush negroes hunt manatees because the ear bones are considered charms with
therapeutic properties. The number of manatees killed for this purpose has not been determined.
However, manatees are also hunted for their meat (de Thoisy et al. 2003).

2.9.4. National legislation and conservation measures

A management plan at the regional level is needed in French Guiana because manatees
may move between French Guiana and parts of Brazil and Suriname (de Thoisy ef al. 2003,
Garcia-Rodriguez et al. 1998, Vianna et al. 2006). Amana Nature Reserve is a coastal nature
reserve comprised of 94,700 ha of land and swamps, providing protection for manatees (Tourist
Board of French Guiana 2006). There are also 874 km (543 miles) of protected shorelines, which
are located in different parts of the country, and are administrated by the Conservatoire du
Littoral (Conservatoire du Littoral 2006). French Guiana also has two Ramsar sites, Basse-Mana
and Marais de Kaw, with a total surface area of 196,00 hectareas (The Annotated Ramsar List
2007).

Other conservation efforts include those by Association Kwata, such as the rescue of an
orphaned manatee in 2002. Unfortunately, the manatee calf died due to a severe ulcerative colitis
(G. Bossart pers. comm.). The association is involved in conservation programmes involving
marine turtles, giant otters, primates, black caimans, and manatees (Harbor Branch
Oceanographic Institution 2002). The manatee in French Guiana is totally protected by an inter-
ministerial decree of 1986. At the international level, France has signed a series of agreements
(Table 4).
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2.10. GUATEMALA

2.10.1. Status and distribution

Manatees have been reported in several parts of the Atlantic Coast of Guatemala, but they
have been most consistently sighted in two areas during aerial surveys: Lago de Izabal and Bahia
de la Graciosa (Quintana-Rizzo 1993, 2005a,b). The largest groups of manatees observed during
aerial surveys have occurred in Lago de Izabal (Quintana-Rizzo 2005a,b; Romero-Oliva 2006).
Lago de Izabal, the largest lake of Guatemala with an area of approximately 727 km?, is unusual
because it connects with the ocean via a narrow river called Rio Dulce (El Golfete), which
extends for approximately 42 km. Lago de Izabal receives the waters of several large rivers
including Rio Polochic and Rio Oscuro. Manatees have only been sighted along the shallow (1-3
meters deep) shorelines of the lake, especially in the southwestern corner between Cayo Padre,
Rio Oscuro, and Punta Chapin. This area is characterized by numerous canals and lagoons with a
mean depth of 2 m, and freshwater vegetation including Hydrilla sp., Pistia stratiotes, Nymphaea
ampia (Quintana-Rizzo 1993). The section was identified as a calving ground area in 1992
(Quintana-Rizzo 1993, 2005a,b) and a few years later the government declared it a protected
area. The shallow waters of southwestern Lago de 1zabal represent the location where calves are
most regularly sighted during aerial surveys in Guatemala. Manatees also use other shallow
water sections of the lake near the towns of El Estor, Los Murcielagos, and Punta Brava. In the
latter town, groups of up to 15 manatees have been sighted (Quintana-Rizzo 2005a,b) feeding on
aquatic vegetation.
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Figure 13. Distribution of the West Indian manatee, Trichechus manatus, in Guatemala based on
best available data from aerial surveys and sighting reports.
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Bahia de la Graciosa also connects directly with the Caribbean Sea. Groups of 2-3
manatees (including calves) have been sighted at different times of year (Quintana-Rizzo 1993,
2005a,b; Romero-Oliva 2006). The bay, formed by a system of lagoons, swamps, and rivers, has
forage for manatees, including the seagrass Thalassia testudium (Arrivillaga and Baltz 1999).
This estuarine ecosystem is considered the most important in Guatemala due to its size,
conservation status, and ecological value (Yafez-Arancibia ef al. 1999). The bay has little human
development along the coastline, which helps to preserve the quality of the habitat.

Manatees are less frequently sighted in El Golfete, a narrow section of the Rio Dulce.
Manatees appear to use El Golfete as a corridor between Lago de Izabal and the coast. Although
El Golfete has good manatee habitat, it experiences heavy boat traffic associated with tourists
that navigate El Golfete to visit local hotels and restaurants located along the shore. Up to 6
manatees have been observed in El Golfete in a single aerial survey (Quintana-Rizzo 2005b).

The manatee population was estimated to be 53 + 44 manatees in the 1990s (95%
confidence interval; Quintana-Rizzo 1993). A one-year study recently commenced in the
summer of 2006, including aerial surveys every three months, to re-examine the population size
and the distribution of manatees along the entire coast of the country, with a focus on Lago de
Izabal (H. Garcia pers. comm.). In October 2006, 53 manatees were observed, the highest count
of manatees yet reported in the country (Quintana-Rizzo pers. comm.).

2.10.2. Major threats and conservation problems

Four major threats affect manatees in Guatemala: poaching, boat traffic, incidental
entanglement, and habitat loss or contamination. Poaching may have had a negative effect on the
local populations. The first signs of concern over the declining manatee population appear in an
article written in 1882 for an encyclopedia, the Biologia Centrali Americana (Janson 1980). In
the late 1970’s, the numbers had declined further (Janson 1980). At present, manatee meat is
sometimes sold at local markets in Livingston. In 1992 and 2001, the average price of a pound of
meat was Q4.00 per pound (equivalent to US$0.53; Quintana-Rizzo 1993, del Valle 2001). This
price is much less than the price of chicken or beef, which makes it affordable for people in the
lowest socio-economic levels (Herrera et al. 2004). In 2005, three manatee deaths related to
poaching were reported (E. Quintana-Rizzo pers. comm.).

Incidental entanglement of manatees is not very common in Guatemala. However, there
have been reports of a few entanglements (n < 5) in El Estor and the mouth of Rio Polochic. The
latter is included in the Refugio de Vida Silvestre Bocas del Polochic, which is a RAMSAR site.
This refuge is intensively monitored, and because of this, many stationary nets called
“chinchorros” can be sighted on a daily basis at the mouth of the river. This is a real problem
even though that fishing nets are illegal in all protected areas according to Ley de Pesca (Decreto
80-2002; Herrera et al. 2004). The use of chinchorros in this refuge is of particular concern
because the waters in and near the reserve have been identified as important manatee calving
grounds (Quintana-Rizzo 1993, 2005a,b); in fact, in 2005 a calf reportedly became entangled and
died there. During aerial surveys conducted in 2005 and 2006, fishing nets were more commonly
observed in the waters of this refuge than in any other area along the Atlantic coast (Quintana-
Rizzo 1995b, E. Quintana-Rizzo pers. comm.). This frequency is probably related to the high
productivity of the waters of the protected wetland. Such a large amount of fishing nets in one
single location also indicates that the threat of incidental entanglement is of particular concern
within the waters of this refuge.
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Another threat to manatees is watercraft. Boats can have a negative effect, directly or
indirectly, on manatees. Indirect effects include the scarring of seagrass beds, used by manatees
to feed, by boat propellers. Aerial surveys indicate that areas such as the south portion of El
Golfete (a popular area visited by many tourists) have moderate to severe scarring (terminology
defined by Sargent et al. 1995). Boats can also affect manatees directly if they hit, kill or
seriously injure an animal, although no boat-related mortalities have been reported. However,
motorboats are becoming more abundant and popular in Guatemala. In 2005, 94 motorboats
were counted in a single aerial survey over 319 km of coastline. This was the highest number of
watercraft sighted during an aerial survey for the entire Gulf of Honduras (Quintana-Rizzo
2005b).

Noise pollution from motorboats can also be a problem. Noise can degrade the quality of
the habitat, but the effects that noise has on manatee behavior are unclear. Watercraft traffic and
speed are not regulated in Guatemala even within protected areas like the Refugio de Vida
Silvestre Bocas del Polochic and Biotopo Chocon Machacas (Quintana 2005a, Romero-Oliva
2006).

A recent concern is the development of two mining operations in the northeastern corner
of the Lago de Izabal near the town of El Estor. One mining company has concessions to explore
an area of approximately 259 km? in size, equivalent to approximately one third the size of Lago
de Izabal. Another mining company is conducting explorations in an area adjacent to the first
mining company, potentially looking to deforest an area of approximately 81 km®. The combined
area that would be deforested by these mining companies is equivalent to half the size of the lake
(47%, 340 km?). The two companies plan to extract water from the lake, and one plans to dump
wastewaters directly into a protected area called Refugio de Vida Silvestre Bocas del Polochic.
This is a Ramsar site that provides protection to numerous wetlands and wildlife species, some of
which are endangered. The owners of the mining companies argue that the project will not have
a significant effect on manatees and their habitats. Nonetheless, there is a great concern among
environmental agencies and scientists about the effects that mining will have on the environment,
such as sediment runoff after the heavy storms of the wet season. There is evidence from
operations around the world that nickel mining contributes to deforestation, erosion, and water
pollution (National Geographic 2006).

2.10.3. Socio-economic significance of the species to local communities

Manatees have cultural significance to locals. The Mayans apparently hunted manatees
for meat and believed that manatees had supernatural powers. For example, the ear bone was
used as an amulet that protected its owner from evil powers (Janson 1980). The Mayans had a
special process to prepare dried manatee meat, called "bucan", which was eaten at important
feasts and thought to increase a man’s strength and virility (Janson 1980). The Spanish explorers
found that manatees were abundant in Guatemala and welcomed them as a source of food. One
of the reports of the famous explorer Fuentes y Guzman wrote "not only in Lake Izabal and the
Rio Dulce, but along the entire coast from Mexico to Nicaragua they are caught in huge
quantities during the whole year". Freebooters and pirates who preyed upon the Spanish ships
often anchored along the Guatemalan coast and also began to rely upon "bucan" as a staple in
their diet, for which they became known as buccaneers (Janson 1980).

Manatees are still hunted for their meat. In recent years there have also been reports of
manatees found dead and missing their internal organs in two of the national reserves. It was
unclear why an animal would be killed without taking the meat. A calf was also found in the
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same condition, but it appeared that the animal was originally caught by accident in a fishing net.
The person who found it said that the organs were removed to prevent the animal from sinking
(F. Herrera pers. comm.), though the removal of the guts would in reality likely increase the
likelihood of sinking. Incidental entanglement of manatees may be a more common problem than
originally thought. Because fishermen do not report most instances, the total deaths per year due
to entanglement may be significantly underestimated.

2.10.4. National legislation and conservation measures

The first legal action to protect manatees in Guatemala was taken with the creation of
Acuerdo Presidencial of 1959, which declared manatee hunting illegal (Quintana 1993, Herrera
et al. 2004). The fine for violating the law is Q50.00 or US$6.60. This law had little effect
especially in remote villages. In 1981, a new Acuerdo Presidencial was created, establishing
fines ranging from Q50.00 to Q300.00 (US$39.58). In 1989, Decreto 4-89 or ‘Ley de Areas
Protegidas’ was created to protect all species in danger of extinction. This law established a
penalty of 5 to 10 years in prison and a fine of Q10,000.00 (US$1,319.26) to Q20,000.00
(US$2,638.52) for individuals who collect or sell parts of endangered species. Manatees are
further protected by Ley de Pesca, Decreto 80-2002, which declares that it is illegal to hunt any
marine mammals in danger of extinction. The fine for breaking this law is Q8,000.00
(US$1,055.41) to Q80,000.00 (US$10,554.09). However, effective law enforcement is a
problem. Guatemala has signed a series of international conservation agreements, which protect
manatees and their habitat (Table 4).

There are six protected areas along the Atlantic Coast of Guatemala that include habitat
used by manatees. Three of these areas are Ramsar sites and have a total surface area of 189,329
hectares. In 1955, the area extending from Lake Izabal through the Rio Dulce to El Golfete was
declared a national park. In 1979, a section of El Golfete was established as a manatee reserve
called “Biotopo para la Conservacion del Manati Chocon-Machas,” which became the first
reserve for manatees in Latin America. The reserve is administrated by the Universidad de San
Carlos and it promotes environmental education to tourists. Fundacién Mario Dary assists
Universidad de San Carlos in the administration of another coastal protected area called “Area de
Proteccion Especial Punta de Manabique” (Ramsar site); here Fundacion Mario Dary regularly
conducts environmental programmes involving several species, including manatees. Other
protected areas include Refugio de Vida Silvestre Bocas del Polochic (Ramsar site), Reserva
Protectora de Manantiales Cerro San Gil, and Area de Protecciun Especial Rio Sarstun (Ramsar
site).

In 2004, the Guatemalan Government approved the creation of the first manatee recovery
plan. The general objectives of the recovery plan are to monitor and protect manatees, manage
and protect their habitat, and promote the cultural and ecological value of the species throughout
its range within the country (Herrera et al. 2004). In particular, the recovery plan recommends
that annual aerial surveys be conducted to provide long-term data on manatee distribution, that
the aquatic plants consumed by manatees in preferred areas be identified, and that
anthropomorphic effects on manatee habitats be quantified. As a result of this conservation
effort, several local and international organizations have started to conduct long-term research
studies on manatees in the country. Meetings among the local organizations are regularly
conducted to coordinate efforts and standardize field methods. For example, institutions such
Defensores de la Naturaleza and Comision Nacional de Areas Protegias are coordinating efforts
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to use the same similar sampling techniques in the study of manatee distribution and habitat use
(E. Quintana-Rizzo pers. comm.).
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2.11. GUYANA

2.11.1. Status and distribution

There is little recent information on population status or distribution in Guyana, and
aerial surveys have not been attempted. Bertram and Bertram (1963) estimated Guyana's
manatee population at a few thousand but reduced from earlier numbers. At the time of their
survey, manatees were more common along coastal rivers, especially in wet savannah areas (e.g.,
the Canje, Abary and Berbice rivers), or near sluices by the outflow of drainage channels from
plantations in the sugar estates of Buxton, Leonora, Uitvulgt and Airy Hall. Manatees in the
ocean were likely to be traveling between rivers (Bertram and Bertram 1963, 1964, 1973).
Northwestern Guyana and the area bordering Suriname (Courantyne River region) contained the
greatest numbers (Bertram and Bertram 1963). Manatees were historically reported from the
Arapiako, Akawini, Wuini, Barima, Sebai and Kiatuna rivers, with occasional sightings in the
Demerara River and at the river mouth in Georgetown (Bertram and Bertram 1973). More
recently (Eisenberg 1989, C. Haralal, pers. comm.), manatees have been reported from Baramani
River, Akawini River, Barakara, Yauni Bend, Overwinning, Utrecht, De Goede Hoop, Totikamp,
Jagtlust, and Bamboeisi.
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Figure 14. Distribution of the West Indian manatee, Trichechus manatus, in Guyana based on
best available data from distribution studies conducted in 1963 and reported sightings.
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2.11.2. Major threats and conservation problems

Bertram and Bertram (1963, 1964) noticed an increase in motorized dugout canoes and
other powered boats and suggested this was restricting manatee distribution. There is no
organized hunting of manatees in Guyana although they may be taken when such an opportunity
arises (Bertram and Bertram 1963). Accidental entanglement in fishing nets is responsible for
some manatee deaths (Lefebvre et al. 1989).

2.11.3. Socio-economic significance of the species to local communities

Manatees have been experimentally used as biological weed control agents in Guyana
(Alsopp 1960, Bertram and Bertram 1963, National Science Research Council of Guyana and
National Academy of Sciences 1973), without conclusive results.

2.11.4. National legislation and conservation measures

The species has been protected since 1956 by the Fisheries Ordinance No. 30, revised in
1961 (Fisheries (Manatee Control) Regulations) (Bertram and Bertram 1963, Lefebvre et al
1989). Guyana has signed a series of international agreements, which help to protect manatees
and their habitat (Table 4). During a workshop for manatee specialists held in 1974, the
establishment of an International Centre for Manatee Research and Conservation was proposed
in Georgetown (National Science Research Council 1974). No information is available on
current conservation programmes.
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2.12. HAITI

2.12.1. Status and distribution

The current situation for manatees in Haiti is unknown. Available information on the
distribution and abundance of manatees is based on a study conducted in the 1980s; apparently
no more recent surveys of any kind have been executed.

In 1982, a total of only 8 manatees were sighted during an aerial survey conducted along
the entire cost of the country. Results from the aerial survey and interviews with fisherman
confirmed that in Haiti, as elsewhere, the best manatee habitat twenty years ago included
sheltered areas with shallow water and extensive aquatic vegetation. Animals were sighted near
Gonaives, Montrouis, and at the mouth of Riviere de 1’ Artibonite (Rathbun et al. 1985). This is
an area just over 40 km long on the western side of the country.

2.12.2. Major threats and conservation problems

In the 1980s, manatees were caught opportunistically in beach seines though traditional
hunting was not practiced. Interviews with local residents indicated that young people only knew
about manatees through conversations with older people. In contrast, older people (>50 years
old) knew about manatees from personal experience. They stated that the meat used to be sold at
local markets (Rathbun et al. 1985).
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Figure 15. Distribution of the West Indian manatee, Trichechus manatus, in Haiti based on best
available data from aerial surveys and interviews of local residents conducted in the 1980’s.
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2.12.3. Socio-economic significance of the species to local communities
In the past, manatees probably represented a source of protein for the impoverished
people of Haiti (UNEP 1995).

2.12.4. National legislation and conservation measures

Haiti does not have marine and littoral protected areas. The country has seven protected
terrestrial areas, which include national reserves and parks (Earth Trends 2006). Haiti has signed
international conservation agreements, which protect manatees and their habitat (Table 4).

59



2.13. HONDURAS

2.13.1. Status and distribution

The Atlantic coast of Honduras has many lagoons and rivers that provide the most
extensive habitat for manatees. These areas, characterized by abundant submerged aquatic
vegetation and access to fresh water and shelter (Lefebvre et al. 1989), comprise La Mosquitia,
which is the largest wetland in Central America and contains the Rio Platano Biosphere Reserve
(UNEP 1995).

Three additional areas of importance to manatees have been identified. The first is the
lagoon system of Caratasca in the most isolated region of the country. The wetland provides high
quality habitat for an estimated 27-56 manatees (Cruz 1996). The areas between Rio Sangrelaya
and Laguna Ibans and between Laguna de Brus and Rio Patuca also have important habitat for
manatees. Scientists estimate that between 36 and 65 manatees occupy the two areas, although
they did not observed manatees there or in Caratasca during aerial surveys conducted in the mid-
1990s (Cruz 1996). The remainder of the coast does not provide much suitable habitat because it
has steep shorelines, strong surf, and very few slow-moving rivers (Lefebvre et al. 1989). Within
this part of the coast, the wetland between the Ulua and Chamelecon rivers was identified as a
suitable area for a small number (5-8 individuals) of manatees (Cruz 1996). The small refuge
area between the Cuero and Salado rivers may also contain a few animals.

Recent aerial surveys conducted between 2000 and 2006 along the western coast sighted
manatees in Masca, Bahia de Omoa, Punta Sal, Laguna Thompson, Rio Cuero, Rio Salado,
Laguna Gauimoreto, Rio Chapagua, and Rio Aguan (Auil 2000, Quintana-Rizzo 2005a
Gonzalez-Socoloske et al. 2006, Gonzalez-Socoloske 2007). Of these, Punta Sal is a semi-
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Figure 16. Distribution of the West Indian manatee, Trichechus manatus, in Honduras based on

best available data from aerial surveys and reported sightings.
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enclosed lagoon forming part of a marine national park. Updated information of the status and
distribution of manatees is unavailable for the areas between Rio Aguan and Rio Coco along the
border with Nicaragua. In the 2000 aerial surveys, four manatees were seen between Rio
Motagua and Tela; specifically, one manatee was sighted near Masca, one near Omoa, and two
in Punta Sal (Auil 2000). In 2005, four manatees were also sighted from an aerial survey
conducted from Rio Motagua to the north of Laguna Grande (Quintana-Rizzo 2005a. In 2006, a
total of 18 manatees was sighted during 6 days of continuous surveys over the area from Laguna
El Diamante (east of Tela) to Rio Aguan (west of Trujillo; Gonzalez-Socoloske et al. 2006,
Gonzalez-Socoloske 2007). In the 2005 survey, an adult manatee with a calf was sighted during
the survey whereas no calves were seen in the 2000 and 2006 surveys. The 2000 and 2005
surveys spotted manatees along the coast, whereas the 2006 surveys spotted manatees within
lagoons and rivers, especially within the Cuero y Salado Wildlife Refuge. It is estimated that the
refuge has between 6 and 15 manatees (Gonzalez-Socoloske et al. 2006, Gonzalez-Socoloske
2007).

The recent distribution of manatees between Laguna El Diamante and Rio Aguan is
similar to that reported by Rathbun et al. (1983) in the early 1980s. However, the number of
manatees sighted per hour in 2006 for this part of the country was significantly lower than the
1980’s surveys (Gonzalez-Socoloske et al. 2006, Gonzalez-Socoloske 2007), due either to fewer
manatees present, different survey conditions or observer experience, or dissimilar survey
methods.

Manatees appear to have changed their distribution over the past several years because no
manatees were sighted in the rivers east of Trujillo in the 1980s whereas sightings occurred in
Chapagua and Aguan in 2006. The area presently appears to be very important habitat for
manatees (Rathbun ef al. 1983, Gonzalez-Socoloske et al. 2006, Gonzalez-Socoloske 2007).
Manatees were not frequently sighted during field observations conducted in the Cuero y Salado
Wildlife Refuge. It is unclear if this is due to a low population number or because of higher
human avoidance by manatees in this region. Most manatee sightings within the refuge occurred
in the mouth of the Rio Cuero (Gonzalez-Socoloske pers. comm.).

2.13.2. Major threats and conservation problems

Manatee harpooning was openly practiced until the 1970s when it started to decrease for
one or more reasons: 1) hunters’ fears of being captured and paying a larger fine than the profit
they could make by selling manatee meat were increasing, 2) the amount of time and energy
invested in hunting was greater than the possibility of capturing an animal, especially because
manatee numbers were declining, and 3) the interest of young people in other commercial
activities such as lobster fishing diminished interested in manatee hunting (Cruz 1996). Manatees
may have adopted nocturnal feeding habits in response to hunting (Lefebvre et al. 1989), but
manatee behavioral patterns in Honduras are not clearly understood.

Another threat to manatees is the widespread use of fishing nets. Fishing nets were
traditionally used by garifunas (an ethnic group that descended from a mix of Amerindian and
African people), but in the 1980s nets became popular among different ethnic and social groups.
Fishing nets are used in the mouth of important rivers and lagoons that are also used by
manatees. Because of this, incidental entanglements have occurred since the late 1970s (Cruz
1996). Recent interviews with fisherman indicate that manatees are still occasionally killed in
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gill nets. In 2000, an adult manatee died this way in the Cuero y Salado Wildlife Refuge and was
subsequently eaten (Gonzalez-Socoloske et al. 2006).

Habitat alteration and destruction is also a threat to manatees. Industrial development is
greatest in Honduras along the Atlantic coast. In fact, two of the coastal states (Cortes and
Atlantida) contained 49% of the national industry in the 1990s. As a result of this development,
industrial wastes are dumped in the water. In the late 1980s and early 1990s, around 10 million
kilograms of pesticides were used by banana plantations (Cruz 1996). A percentage of those
probably ended up in coastal waters due to runoff. Additionally, coastal development leads to the
removal of littoral forests, seagrass destruction by dredging of canals, and mangrove destruction
from the construction of seawalls.

Hydroelectric dams also have an impact on the environment. The largest hydroelectric
dam has been located in Rio Ulua and was built in 1982. The impact of this project was never
studied but other large hydroelectric dams have since been proposed. One of them was to be
located in Rio Patuca in the Mosquitia region. However, the project was put on hold because of
opposition from environmental groups. The project would have dissected the largest tropical
rainforest north of the Amazon and the large quantities of suspended sediments would likely
have caused problems downstream (HPSG 1998).

2.13.3. Socio-economic significance of the species to local communities

Manatees are hunted mainly for their meat. In the past, the head, brain, and visceral
organs were also eaten. Fat from the eye and ear were used as hair products and fat mixed with
oil from slider turtles (Trachemys sp.) was used as a facial cream. Fat from other parts of the
body were used to fry food. Bones were crushed into a powder used for medicine (Cruz 1996).

2.13.4. National legislation and conservation measures

Honduras has signed a series of international conservation agreements (Table 4). At the
national level, article 49 of Fisheries Law, Decree No. 154 has protected manatees since 1959. In
1974, Direccion General of Recursos Naturales y Renovables protected wildlife species and
marine resources, in general, with no specific attention being paid to manatees until 1985.
Additional protection is provided by Decreto Ley No. 134-90, which establishes that each
municipality provides protection to marine mammals and protected marine areas (Cruz 1994).

Honduras has six designated Ramsar sites, with a surface area of 223,320 hectares (The
Annotated Ramsar List 2007). Of these, four sites are located along the Caribbean coast. In 1987,
Fundacion Cuero y Salado (FUCSA) was created to manage the 13,225 ha wildlife refuge called
Refugio de Vida Silvestre Cuero y Salado (Cruz 1996), a Ramsar site which provides full
protection for manatees. Additionally, Parque Nacional Jeanetter Kawas, located in Punta Sal, a
semi-closed coastal lagoon located 40 km west of Cuero y Salado, was declared a marine
national park and a Ramsar site, with 22.3 km of coastline and a total area of 78,150 ha. The area
is administrated by Fundacion Para la Proteccion de Lancentilla, Punta Sal and Texiguat
(PROLANSATE; Cruz 1994). Two other Ramsar sites are Laguna de Bacalar and Refugio de
Vida Silvestre Punta Izopo (The Annotated Ramsar List 2007).

In 1990, the Institute of Marine Science (IMS) was created as a private initiative on
Roatan Island (Cruz 1994). The institute has conducted rescues and recorded sightings of marine
mammals since 1993 (Cruz 1996).
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2.14. JAMAICA

2.14.1. Status and distribution

Information about the current status of manatees in Jamaica is limited. Initial records go
back to 1851, but the most extensive studies were done in the 1980s and 1990s. Aerial surveys
conducted during that time indicated that manatees are mostly found along the southern coast of
Jamaica (UNEP 1995). Between 1981 and 1982, as many as 13 manatees were sighted, but in
1991 only 2 adult manatees were observed, and in 1993 eight animals were observed in two
different surveys (UNEP 1995). A two-day survey conducted in 1998 documented 11 manatees
including two calves for the entire country (Lefebvre et al. 2001). The results from these surveys
suggest that the total manatee population is probably no higher than 14 to 30 animals, and the
Natural Resources Conservation Department estimated that fewer than 100 manatees were left in
Jamaica (Mignucci-Giannoni et al. 2003, National Environment and Planning Agency 2006).

The distribution of manatees described above appears to be related to the favorable
habitat conditions inthe southern part ofthe country where there exist extensive areas of
shallow, calm water, numerous bays, abundant seagrasses and freshwater sources (Lefebvre et al.
2001). There are reports of manatees drinking fresh water near the mouth of coastal rivers
(National Environment and Planning Agency 2006). The northern coast of Jamaica does not
seem to have much favorable habitat for manatees, as it is characterized by deep and rugged
shoreline; however, it also has several river mouths (Lefebvre ef al. 2001). There have been rare
reports of manatees in the coastal waters around Trelawny, St. Mary, Hanover, Westmoreland,
St. Elizabeth, Manchester, Clarendon, St. Thomas, and St. Catherine (National Environment and
Planning Agency 2006).
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Figure 17. Distribution of the West Indian manatee, Trichechus manatus, in Jamaica based on
best available data from aerial surveys and reported sightings.
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Four female manatees were captured at different times starting in 1981 to live in semi-
captive conditions in the Alligator Hole River. They were introduced to this river by “Operation
Sea Cow”, a project developed by the Natural Resources Conservation Department (NRCD; see
section “National legislation and conservation measures” for details about the project). Three
remain in Alligator Hole River (Mignucci-Giannoni et al. 2003).

2.14.2. Major threats and conservation problems

According to the Natural Resources Conservation Department of Jamaica, the major
cause of manatee mortality is accidental or planned entanglement in gill nets by fishermen
(National Environment and Planning Agency 2006). In 1993, an aerial survey identified gill nets
in every area considered to be good manatee habitat, including those with mother and calf
sightings. As a result, female and juvenile manatees are more susceptible to being captured by
beach seining. Fishermen state that manatees frequently drown before they are seen entangled in
the net (Lefebvre et al. 2001).

The Natural Resources Conservation Department reports that the number of manatees
being killed in this way appears to have decreased due to several possible factors: an increased
awareness of the presence of manatees by fishermen, a decrease in the number of people
reporting the killing, or an actual decrease in the numbers of manatees being killed by
entanglement (National Environment and Planning Agency 2006).

Destruction of coastal mangroves and seagrass beds is also believed to be a threat to
manatees because manatees may feed on mangrove leaves hanging over the water. Coastal
mangroves are mainly destroyed for housing and residential development, agriculture, and free
trade/economic zones. Additionally, coastal areas containing seagrass have been affected by
industrial discharges, thermal effluent, dredging operations, and pollution (National Environment
and Planning Agency 2006).

2.14.3. Socio-economic significance of the species to local communities

In prehistoric times, manatees were a resource used by Arawak Indians. In the 15™ and
16™ centuries, manatees were similarly exploited by Amerindians (UNEP 1995). In the 1980s
and 1990s they were still hunted for their meat (Lefebvre ef al. 2001). Today, manatees are an
attraction for tourism (Taylor et al. 2006).

2.14.4. National legislation and conservation measures

The manatee is the most endangered mammal in Jamaica (Mignucci-Giannoni et al.
2003). They have been protected since 1971 by the Wildlife Protection Act, which makes it
illegal to hunt or possess protected species. The fine for breaking the law is J$10,000.00 or 12
months of prison (UNEP 1995).

In 1980, the Natural Resources Conservation Department (NRCD) initiated a project
called "Operation Sea Cow". Its objective was to manage the remaining manatee population in
Jamaica and assess the possibility of having a small captive population for breeding, display, and
education. The project introduced four manatees into semi-captive environment of the Alligator
Hole River. The Organization of American States funded the project but it ceased four years later
(National Environment and Planning Agency (NEPA) 2006). The surviving females are
extremely evasive of humans. All animals have wounds and marks from the time they were
captured and were kept tied. No apparent justification exists for keeping three reproducing
female manatees apart from the rest of the population, especially when the population size is
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probably very low. Additionally, it is unclear if the river can sustain a small manatee population.
In 1996, the animals depleted food resources in the river and a supplemental feeding programme
was established (Mignucci-Giannoni et al. 2003).

In 1987, the Government of Jamaica, with support from the UNEP-CEP, agreed to
develop a management plan for the West Indian Manatee in Jamaica. The project focused on the
whole island and on the manatees impounded in the Alligator Hole River. The project intended
to conduct a public education programme, estimate the population size of the manatees in
Jamaica, determine the carrying capacity of the Alligator Hole River, and prepare and implement
a management plan for the country (National Environment and Planning Agency 2006).
However, these objectives have been difficult to accomplish due to limited access to the river
(Lefebvre et al. 2001).

As part of the public education programme, education materials including pamphlets,
posters, and automobile stickers were distributed. Posters were placed at fishing beaches,
pamphlets were given to students, and stickers were given to environmentalists with vehicles.
There is an urgent need for more and better public education. The NRCA in association with the
Jamaica Natural History Society, the Environmental Foundation, and Save the Manatee Club
(USA) plan to develop a public awareness campaign (National Environment and Planning
Agency 2006). Jamaica has signed/ratified a series of international conservation agreements,
which protect manatees and their habitat (Table 4).

Other conservation efforts include the establishment of protected areas. Jamaica has three
Ramsar sites with a surface area of 37,765 hectares. These Ramsar sites are Black River Lower
Morass, Palisadoes — Port Royal, and Portland Bight Wetlands and Cays. West Indian manatees
have been reported in the latter two sites (The Annotated Ramsar List 2007).

65



2.15. MEXIco

2.15.1. Status and distribution

In a country encompassing some of the most important manatee habitats, and where the
species used to be widely distributed, numbers appear to have been reduced (Husar 1978,
Campbell and Gicca 1978) due to an expanding human population and associated activities
(Colmenero-Rolon 1991). Habitat degradation and destruction are likely the most significant
threats nowadays. This is a result of inappropriate coastal and urban development, wetlands
destruction for cattle grazing and agriculture, oil and gas exploitation, and the fishery and port
industries (Ortega-Argueta and Morales-Vela 2005).

Manatees are present along the coast of the Gulf of Mexico from Rio Panuco, Veracruz,
to southern Quintana Roo; however, they are relatively abundant only in wetlands of the states of
Veracruz, Tabasco, Chiapas and Campeche in the Gulf of Mexico, and the bays and coastal
artesian springs along the coast of Quintana Roo (Colmenero-Rolon 1984, 1991; Colmenero-
Rolon and Hoz-Zavala 1986; Colmenero-Rolon and Zarate 1990; Lefebvre et al. 1989; Morales-
Vela and Olivera-Gomez 1992b; Morales-Vela et al. 2000, 2003; Ortega-Argueta 2002). In
Tamaulipas, the only recent record of manatees exists from the finding of some manatee bones in
the Rio Soto La Marina two decades ago (Lazcano-Barrero and Packard 1989), but the presence
of manatees has not been confirmed.
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Figure 18. Distribution of the West Indian manatee, Trichechus manatus, in Mexico based on
best available data from boat surveys, aerial surveys, and interviews.
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More recently, interview and boat surveys conducted along the entire coast of Veracruz
in 2002-2003 confirmed the presence of a reduced manatee population in the lagoon system
adjacent to the Tamaulipas border, in the Rio Panuco and Laguna Chairel system (Ortega-
Argueta, unpublished data). In Veracruz, the occurrence of manatees is sparse and occurs mainly
within estuarine and freshwater systems such as lagoons interconnected with the Rio Nautla, Rio
Tecolutla, Rio Papaloapan and Laguna Alvarado system, and Rio Tonala (Colmenero-Rolén and
Hoz-Zavala 1986, Colmenero-Rolén 1991, Ortega-Argueta 2002, Rodriguez-Ibafiez 2004). More
than 200 inner lagoons and several rivers including Alvarado Lagoon, El Lodo Lagoon, Rios
Cala Larga, Acula, Limon, Pajarillos, El Tragadero, La Canica (near Costa de la Palma), Hondo,
and Gavilanes form the Laguna Alvarado system.

Tabasco state has potentially important, but to-date unevaluated habitats for manatees in
the Rios Grijalva and Usumacinta and their tributaries (e.g., Rios San Pedro, San Pablo, San
Antonio, Chilapa, and Gonzalez) plus adjacent lagoons (Colmenero-Roléon and Hoz-Zavala
1986, Arriaga-Weiss and Contreras-Sanchez, 1993). In Chiapas the manatee population is likely
to be reduced and restricted to Laguna de Catajaza and several small lagoons around the Catazaja
and Emiliano Zapata region (Colmenero-Rolén and Hoz-Zavala 1986). In Campeche manatees
occur in several freshwater systems connected to Laguna de Términos (e.g., Rio Palizada-laguna
del Este towards Boca Chica; Rio del Este-lagunas de Atasta, Pom; Rio Chumpan-Balchacah,;
and Rio Candelaria-Panlau) but records of manatees from the coastal areas are uncommon
(Campbell and Gicca 1978, Colmenero-Rolon and Hoz-Zavala 1986, Morales-Vela et al. 2003).
Manatee abundance along the northern and western coast of the Yucatan Peninsula is low, and
the sporadic manatee presence on the north coast of Yucatan Peninsula could be attributed to
nomadic animals from Quintana Roo or South of Campeche (Morales-Vela et al. 2003).

Manatees are present in Quintana Roo throughout the year, with the greatest
concentrations in Sian Ka’an Biosphere Reserve and in the Bahia de Chetumal (BCH) - Laguna
Guerrero - Rio Hondo system (Colmenero-Rolon ef al. 1988, Morales-Vela and Olivera-Gomez
1997). New data from a telemetry study with GPS radio transmitters in BCH in 2006 showed
that two male manatees undertook large trans-border movements between Mexico and Belize,
using important habitat for manatees in both countries (Morales-Vela and Padilla-Saldivar 2006).

At the national level, the only published population assessment was made by Heinsohn
(1976), who estimated 5,000 manatees. Based on analysis of aerial survey results, interviews
with local people and scientists, and evaluations of some lagoon systems in the Gulf of Mexico,
B. Morales-Vela and A. Ortega-Argueta (pers. comm.) have more recently estimated, with
caution, that between 1000 and 2500 manatees occur in Mexico.

The size of the manatee population in Quintana Roo is estimated to be 220 - 250
individuals, based on aerial surveys (Morales-Vela and Padilla-Saldivar, unpublished data).
Estimates for BCH vary among years with a minimum of 60 animals (Zarate-Becerra 1993), an
average of 90 animals (range = 51-130; Morales-Vela and Olivera-Gémez 1994), and a
maximum of 143 animals (Morales-Vela and Padilla-Saldivar, in press). BCH has been proposed
as one of the most important mating and calving areas of western Caribbean (Morales-Vela and
Olivera-Gomez 1992b), with calves representing 7.9 % of the sightings in this area (Morales-
Vela 2000).

New research to determine genetic variability, movements, and health conditions among
individual manatees from Quintana Roo and Tabasco is ongoing. These studies will in the near
future provide valuable information about the status of the manatee population in Mexico.
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2.15.2. Major threats and conservation problems

Accelerated development along the coasts of the Gulf of Mexico and freshwater systems
in Veracruz, Tabasco and Campeche are cause of concern for the future of wetland viability.
Wetland habitat is continually being lost along the coastal zone. New areas are being developed
for tourism, improvement of urban zones, and fishing activities. In the past 2 decades Quintana
Roo in particular has undergone rapid changes in its coastal zone (Salazar-Vallejo ef al. 1993). A
large portion of the coastal area between Cancin and Chetumal is scheduled for massive
tourism-oriented development, causing considerable concern about how future development will
affect natural resources, particularly wetlands. All inlets used by manatees in the coastal tourist
corridor of Cancun-Tulum have been modified by resorts and eco-tourism parks, such as Xel-ha,
Xcaret, and Xpu Ha. The manatee-protected area of BCH and the Sian Ka’an Biosphere Reserve,
both crucial for manatee conservation in Quintana Roo, are suffering a constant pressure of
human encroachment around them. Manatees frequently use the mouth and lower six kilometers
of the Rio Hondo. In the BCH collisions between manatees and army boats have occurred, albeit
infrequently, in the mouth and along the shorelines of the Rio Hondo; however, annual boat
races in BCH - Rio Hondo represent a real threat to the manatees in this area. Local authorities
need to develop regulations to minimize this risk.

Some of the principal causes for the perceived decline in the manatee population along
the northern and western coasts of the Yucatan Peninsula in the last 35 years include: increased
use of fishing nets that entangle manatees; hunting for local human consumption; and severe
weather patterns (Morales-Vela et al. 2003). In addition, Colmenero-Roléon and Hoz-Zavala
(1986) suggested that loss of manatees from the Rio Papaloapan and Laguna de Alvarado in
Veracruz resulted from the construction of the Miguel Aleman dam along the Rio Papaloapan,
increased pollution in the Rio Coatzacoalcos and Rio Papaloapan, and boat traffic (Colmenero-
Rolén 1991). In Laguna de Alvarado, specifically, pollution, loss of the vegetation due to
agricultural development and cattle ranching, fishing, development of a port facility, and hunting
are all considered to be important causes of habitat degradation and the resulting decline in
manatee populations (Ortega-Argueta 2002).

Gillnets entangle and kill manatees. In addition, gillnets set for long periods of time
across rivers and tributaries of Usumacinta, Grijalba, Chacamax, and Palizada hinder manatee
mobility among habitats and may affect their feeding and reproductive activities (Colmenero-
Rolon and Hoz-Zavala 1986).

Extensive use of pesticides in agricultural areas adjacent to rivers and embayments occurs
in Mexico and Belize. Additionally, a partial sewage treatment system in Chetumal discharges
wastewater directly into the Chetumal Bay. These represent potential threats to manatees in
Quintana Roo (Rojas-Minguer and Morales-Vela 2002). Moreover, runoff containing oil-related
pollutants (PAHs) is present in Quintana Roo and elsewhere throughout coastal Mexico, a
problem that is likely exacerbated by oil and gas extraction and distribution.

In Tabasco, Colmenero-Rolon (1991) noted that habitat modification due to construction
and modification of waterways for waterborne transportation might affect manatee health and
survival. Subsistence and some commercial hunting also persist in areas of Veracruz (Alvarado,
Cosamaloapan, Minatitlan) and Campeche (Colmenero-Rolon ef al. 1990, Ortega-Argueta 2002).
In Quintana Roo and other southeastern states prior to 1990, manatee ribs were used in the
handcraft industry, and figurines and bone jewelry were sold for up to US$500.00 in markets in
Chetumal, Cozumel, Playa del Carmen and Mérida (B. Morales-Vela pers. comm.).
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An industry focused on placing manatees in public display facilities is also cause for
concern. Manatees held in captivity in Mexico are often former wild individuals that were sick
or orphaned, mainly from Veracruz and Tabasco regions. Protocols for captive management,
including acceptable conditions under which manatees are removed from or released back into
the wild must be developed and implemented, especially when the animals that are removed
come from a small and vulnerable wild population.

In addition, small groups of wild manatees have sometimes become isolated by natural
(storms) or anthropogenic (dams) processes (e.g., in Laguna de Las Ilusiones and Camellones
Chontales in Tabasco). The viability of these populations should be evaluated and appropriate
conservation measures developed.

2.15.3. Socio-economic significance of the species to local communities

The manatee was a meaningful animal in the daily lives of the Mayan and Olmec
civilizations (de Landa 1978, Bradley 1983, McKillop 1985). The most important product
derived from manatee harvests was the meat itself as a food source, but the meat and bones were
also thought to have medicinal properties and the fat was used for cooking (Colmenero-Rolén et
al. 1988). In several localities in Mexico, manatees have until recently been considered "white
meat fish" of high traditional value during religious holidays (e.g., Easter) when consumption of
other meat is prohibited.

Some people in Mexico acknowledge that manatees may also play an important role in
"deepening" rivers by clearing the aquatic vegetation that interferes with boat traffic in channels
(Colmenero-Rolon and Hoz-Zavala 1986).

2.15.4. National legislation and conservation measures

Manatees were first protected in Mexico in 1921, when hunting was deemed illegal under
the Ley de Pesca. In October 1981, the Departamento de Pesca prohibited the commercialization
of products from manatees. Manatees in Mexico are classified by the term "subject to special
protection" by Secretaria de Desarrollo Social (Colmenero-Rolén y Hoz-Zavala 1986). In 1994,
the manatee was officially declared a species at risk of extinction (Diario Oficial de la
Federacion 1994).

In October 1996, the Quintana Roo State Government declared the Mexican portion of
BCH a special Manatee Protection Area. In April 1998, the Government of Belize created the
Corozal Bay Wildlife Sanctuary on the Belizean side of Chetumal Bay. Thus, the entire
embayment, an important habitat for manatees in both Belize and Mexico, is now protected for
manatees. North of BCH, in the Sian Ka'an Biosphere Reserve, manatees are also protected. In
Tabasco, an important population of manatees inhabits the Biosphere Reserve of Pantanos de
Centla.

Colmenero-Rolon (1991) developed a recovery plan for Antillean manatees in Mexico
and identified priority actions to be taken for their management. The Federal Government then
created a National Manatee Technical Advisory Committee in 1996. This group is now creating
a Manatee Recovery Team, which includes voluntary members (scientists, managers, students
and personnel from private organizations) to address key manatee conservation issues at a
national scale. Members of the National Manatee Advisory Committee, Federal and local
authorities, and other national experts in marine mammalogy attempt to coordinate their
activities with research programmes involved in a range of studies such as radio-telemetry,
molecular analysis and health assessments.
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The only research groups focused on manatee research at the national level are based in
Tabasco (University of Tabasco) with one full-time member (Dr. David Olivera), and in
Quintana Roo (ECOSUR), where a longer term programme involves two full-time members (Dr.
Benjamin Morales and Ing. Janneth Padilla) and several graduate students. In other areas,
conservation activities for manatees involve students, volunteers, private wildlife parks and
locals NGO’s.

Injured, sick and orphaned manatees have been rescued and placed in captivity for
rehabilitation. Currently there are 23 captive manatees, which are maintained in seven private
and public facilities in the Southern country. In 2004 the first manatee was born in captivity in
Mexico at the Veracruz Aquarium (Ortega-Argueta and Morales-Vela 2005). In Chetumal Bay a
male manatee calf was rescued in 2003; despite his apparent good health, repeated efforts to
reintroduce him to the wild failed, so he is now kept in captivity in rural facilities in Laguna
Guerrero to support environmental education, public awareness, and research programmes (see
w2.ecosur-groo.mx/manati/index.htm (Padilla-Saldivar 2004).

Several educational programmes are being carried out in different Mexican states. For
example, 7 September was declared as a National Manatee Day, a time when the National
Advisory Committee members provide education and awareness activities with assistance from
local governments, NGO’s and the public. Among other things, people receive caps, T-shirts,
stickers and pamphlets. The Committee intends to compile the successful education and
awareness materials of local educators and volunteers over the last 10 years into a single,
national manatee education programme.

Other conservation efforts include the establishment of several protected areas. Mexico
presently has 65 Ramsar sites with a surface area of 5,263,891 ha (The Annotated Ramsar List
2007). Additionally, Mexico has signed a series of international conservation agreements, which
protect manatees and their habitat (Table 4).
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2.16. NICARAGUA

2.16.1. Status and distribution

Nicaragua has the most extensive wetlands and mangrove forests on the eastern side of
Central America (Jiménez 2002). The extent of these habitats is greater than that of similar areas
in Belize, where manatees are much more abundant. Thus, Nicaragua could potentially support a
much larger manatee population than it does currently.

Manatees are almost continuously distributed along the coastline of Nicaragua. Along the
northeastern coast, reports exist of groups of up to 20 manatees in Laguna Bismuna and Bismuna
Tara. Each of these areas has an area of at least 20,000 ha, with abundant seagrasses and
mangroves. However, Laguna Bismuna also supports more fishing nets than any other area in the
country, due to the high productivity of the lagoon (Jiménez 2000).

Interviews indicate that manatees are frequently sighted in Laguna de Wounta despite the
fact that animals are regularly hunted there. The lagoon measures approximately 18,000 ha in
area and has abundant aquatic vegetation and slow water currents. Manatees are sighted mainly
in the northeastern and southern portions (Tapam Laya and Sinkula; (Jiménez 2000).

Manatee sightings have also been reported relatively frequently in Laguna de Pahara and
Laguna Krukira, and less often in Sandy Bay, Rio Wawa, Laguna de Karata, Rio Walpasiksa,
Rio Prinzapolka, and Rio Bambana. Rio Coco and Laguna Gracias a Dios appear to contain good
manatee habitat (i.e., slow water currents, shallow water, and abundant aquatic vegetation) but
no manatees have recently been sighted in either location (Jiménez 2000).
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Figure 19. Distribution of the West Indian manatee, Trichechus manatus, in Nicaragua
determined from best available data gathered by boat surveys, interviews, and reported sightings.
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Along the central coast, the lagoons and rivers where manatees are sighted are larger than
those in northern Nicaragua. Fishing is done from motorboats, resulting in relatively high levels
of boat traffic. Manatees are sighted in Marinlaya, Sasing Laya, Laguna de Top Lock, Laguna
Sunie, Laguna Ebo and Rio Kurinwas. Manatees have been sighted feeding along the shore of
Bahia de Perlas, Rio Wawashang, Rio Nari, and Rio Patch, where abundant seagrasses exist.

In the south, the areas inhabited by manatees have a low human population density.
Manatees use Rio Indio and Rio San Juan, which form part of the Biosphere Reserve of the
Southeast of Nicaragua. The rivers are characterized by low boat traffic and abundant vegetation
(Jiménez 2000).

Local people claim that manatees migrate between lagoons, as well as between lagoons
and the rivers in the northern and central sections of the coast. Animals that live in brackish
waters visit shallow water areas where they can easily access aquatic vegetation. Manatees can
move up to 60 km upstream from the mouth of rivers (Jiménez 2000, 2002). Movements of
manatees may be related to tidal state as animals apparently use incoming tides (and resultant
deeper water) to move from upstream in rivers or elsewhere. In the dry season, manatees seem to
move out of some lagoons where water levels become too low.

2.16.2. Major threats and conservation problems

The two primary threats to manatees in Nicaragua are illegal hunting and incidental
captures in nets. Several towns still hunt manatees each year including four (Bismuna, Krukira,
Tara, and Haulover) that form part of the Miskito Indian Community (Jiménez 2002). These
towns are all located within the Miskito Coast Biological Reserve, charged with protecting all
wetlands along the east coast; however, insufficient funds limit Reserve personnel and
enforcement of protection legislation. Jiménez (2002) reported that Miskito Indians were
unaware of the existence of the reserve. This lack of communication between the government
and local communities may explain why three of the Miskito communities have the highest
manatee hunting rates in the country. The human impact on the reserve is likely significant, as
30,000 people live within its borders.

From 1999 through part of 2000, between 41 and 49 manatees were killed by accidentally
becoming entangled in fishing nets (Jiménez 2002). In 2001, it was estimated that 1,464 1b of
manatee meat was consumed in La Mosquitia. That same year, interviews with local people
indicated that manatee meat was actually the least consumed meat per family of all species
hunted in the area (Espinoza 2004). Manatee meat was consumed at an average rate of 4.2 1b per
family, an order of magnitude less than that of fresh water turtle and deer meat.

2.16.3. Socio-economic significance of the species to local communities

Manatees are hunted mainly for their meat, and it is estimated that 30-40 animals are
killed every year in the country (Jiménez 2000, 2002). The local people do not associate any
healing powers with manatee parts (Jiménez 2002). Manatee meat is reported to be soft and to
have a better taste than other meats and fish commonly consumed in this area (Espinoza 2002).
Manatee meat is sold in several places including markets in Laguna de Perlas and Bluefields, and
thus hunting is a lucrative business. This commercialization differs from traditional practices,
when meat was shared among community members. Today a pound of manatee meat is sold for
around US$0.62 (Espinoza 2004). Although manatees are killed mainly for their meat, other
parts of the body are also used; for example, the skin and viscera (Espinoza 2004) are used as
lobster bait or to make whips (Jiménez 2002).
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Hunting occurs in several villages including San Vicente, Kakabila, Bismuna, Krukira,
Tara, and Haulover (Jiménez 2002). In a few of these towns, hunting is a socio-cultural activity
involving the participation of many men and community celebrations after each successful hunt.
In Haulover, manatee hunters are highly respected members of the community. Young men are
expected to become hunters when they reach the appropriate age, usually around 35 years old.
Hunting in Haulover happens on a regular basis (Jiménez 2000). In this village, everyone has
consumed manatee meat and at least one member of each family participates in the hunt and
passes on the tradition (Espinoza 2004). Those that are interested in learning to harpoon learn the
technique by watching other family members who practice the activity often.

Cultural differences among hunting communities in Nicaragua affect the resulting impact
each community has on manatee populations. In some villages, a few people participate, using
canoes to look for manatees. In other villages such as Haulover, groups of up to 40 men
participate using motorboats. In still other communities, poaching is opportunistic and the
number of people involved in any one event is small. Finally, other communities such as Krukira
use long shrimp nets (at least 250 meters long) in which manatees are accidentally trapped. In
some Nicaraguan communities, hunters are highly respected, whereas in others they are not.
Some people do not hunt anymore because the technique is too difficult, and requires a lot of
strength and knowledge. Young people in many communities appear to be more interested in
fishing than in hunting. Some young people also look for a better lifestyle and thus migrate to
other countries like Costa Rica or the United States (Espinoza 2004).

2.16.4. National legislation and conservation measures

Nicaragua has signed a series of international conservation agreements (Table 4). At the
national level, manatees are protected under the general hunting law Legislative Decree 306 of
1956. In 1972, manatee-hunting season was closed indefinitely. In 1977, Decree No. 625
increased manatee protection by forbidding the commercial take or export of wildlife species.
However, indigenous and local people living along the coast are often unaware of the laws
(Jiménez 2002). The presence of enforcement personnel is rare and in some communities, the
only people available to help with manatee protection are a local judge, a “sindico” (native leader
in charge of natural resource use), or the local pastor. This lack of authoritative enforcement
probably explains why manatee meat is sold openly in some local markets.

In communities like Wawa, people are aware of the importance of protecting manatees
due to the educational campaigns of local environmental organizations such as Programa
Ambiental Regional para Centroamérica (PROARCA/COASTAS). In Rama Cay, the
environmental project called Proyecto de Conservacion y Desarrollo Forestal (PROCODEFOR)
has promoted protection of manatees. As a consequence, some hunters do not hunt anymore;
however, others are not willing to change unless they receive some type of compensation or are
offered an alternative way of living (Jiménez 2000).

In 1999, the Biosphere Reserve of the Southeast of Nicaragua was established,
encompassing a series of protected areas including the Biological Reserve of Indio Maiz and the
Wildlife Refuge Rio San Juan, a Ramsar site. The Biosphere Reserve includes in its management
plan activities designed specifically to conserve and protect manatees. The number of manatees
in the reserve is probably lower than in some other areas, but the quality of available habitat is
much higher. However, since the Reserve is adjacent to the Tortuguero Conservation area in
Costa Rica, which has excellent manatee habitat and good enforcement, both areas provide a safe
and high quality area for manatees to use (Jiménez 2002).
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In 2005, “Ley Especial de Delitos contra el Medio Ambiente y Recursos Naturals”, or
Special Law of Environmental and Natural Resources Crimes, was established to protect the
environment and natural resources. In this law, Decree No. 41 prohibits the capture of aquatic
resources, in particularly of those species classified as threatened or endangered of extinction by
CITES. Decree No. 26 prohibits the capture of species without a special permit, with a fine from
US$1,000.00 to US$10,000.00 for breaking the law. Decree No. 27 establishes that hunting any
endangered species is an ecological crime; the penalty ranges from US$ 5,000.00 to
US$20,000.00. The fine is doubled if the activity takes place in a protected area. Decree No. 28
establishes that any person breaking the international CITES convention can be fined from
US$2,000.00 to US$10,000.00 (M. Chamorro pers. comm.).
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2.17. PANAMA

2.17.1. Status and distribution

The Caribbean coastline of Panama is extensive but appears to harbor relatively few
manatees. In 2004, 49 manatees, including 9 calves, were sighted during aerial surveys
(Riquelme et al. 2006). Manatee habitat ranges from the wetlands of San San Pond down to
Peninsula Valiente, including the waters of several rivers (Sixaola, Changuinola, Mananti,
Guariviara, and Cafas), lagoons (Jugli and Damanai), and the Panama Canal (Mou Sue et al.
1990, Riquelme et al. 2006). Of these areas, manatee sightings are rare in Rio Sixaola (Riquelme
et al. 2000).

Results from aerial and boat surveys conducted in the 1980s and again in 2005 suggest
that Rio San San and its tributaries, the Rio Negro, are the main manatee habitats in the country.
The area is part of Bocas del Toro Providence. In La Olla lagoon, near the mouth of the Rio San
San, large groups of manatees, including a high proportion of calves, can be sighted (Mou Sue et
al. 1990, Riquelme et al. 2006). Ruiz (2006) reported sightings of up to 30 manatees. He
estimated that around 100 manatees use the area, which forms part of the San San Pond Sack
Wetland.

The San San River basin and La Olla Lagoon provide important habitat for manatees with
foraging areas comprised mainly of grasses such as Panicum spp. and shallow waters surrounded
by mangrove forests, which provide shelter and food for manatees (Mou Sou et al. 1990,
Riquelme et al. 2006). Another important area with good quality habitat for manatees is the
Humedal de Importancia Internacional Damani Guaribira. This protected area probably supports
a large number of manatees (Ruiz 2006), although the true amount of animals that inhabit this
wetland is currently unknown.
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Figure 20. Distribution of the West Indian manatee, Trichechus manatus, in Panama from best
available data from aerial surveys and interviews.
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Manatees appear to migrate up river, taking advantage of high tides (Mou Sue et al. 1990,
Riquelme et al. 2006). Ruiz (2006) reported that such movement occurs at night when manatees
travel to feeding areas, which are covered mainly by imperial grass (Axonopus scoparitus).
Riquelme et al. (2006) reported that during movements up the river, manatees feed on a variety
of vegetation, from freshwater macrophytes such as water lettuce (Pistia stratoires) and water
hyacinth (Eichhornia crassipes), to true grasses such as Guinea grass (Panicum maximum;
Riquelme et al. 2006). In the morning, manatees move down river to La Olla where they can
feed on abundant mangrove vegetation such as red Rhizophora mangle (Riquelme et al. 2006,
Ruiz 2006), black mangrove Avicennia germinans, and white Laguncularia racemosa (Riquelme
et al. 2006). Nightly movements of manatees away from the mouth of the river may be an
avoidance maneuver related to human activities such as night fishing (Ruiz 2006).

In the past, fishermen reported that manatees migrated back and forth between Rio San
San and either Lagunas de Changuinola in Panama or Lagunas de Gandoca in Costa Rica.
However, in the present such movements appear to be uncommon. It is possible that the natural
conditions of the lagoons have changed and that manatees do not use those lagoons anymore
(Ruiz 2006). For example, there has been an increase in sedimentation rates and of the number of
fast boats using the Laguna de Gandoca. Ruiz (2006) suggested that these impacts forced
manatees to leave the lagoon and move to the protected area of Rio San San, which has less
human development, and where manatees are now more abundant.

Other areas of importance within the Bocas del Toro Providence include Lagunas de
Changuinola and Ensenada de Soropta, which offer excellent habitat for manatees. Groups of up
to 9 manatees have been sighted in a stretch of water within Lagunas de Changuinola called
Quebrada Lagarto (Riquelme et al. 2006). Relatively high numbers of manatees (up to 11 at a
time) have also been sighted in Ensenada de Soropta. Sorope Cove and the offshore waters near
the mouth of Rio Cafa are the only marine habitats where manatees have been found in Panama.
Soropta Cove is located about 10 km from the mouth of the Rio Changuinola and faces Isla
Colon’s Boca del Drago area. It is a shallow water habitat of pristine coral reefs and patches of
seagrass (Riquelme er al. 2006). In 2004, three manatees were sighted in the Sorope Cove,
probably feeding on the cove grasses and mangrove stands. The cover might serve not only as
forage but might also allow manatees to move between channel systems and nearby rivers
(Riquelme et al. 2006).

In the eastern part of the country, manatees were sighted in Punta Tiburon in the
nineteen-seventies (Mou and Chen 1990), and have more recently been observed in Rio Cana
(TNC 2006). Rio Cana is the only known river in which manatees seem to move to the sea (Ruiz
20006).

2.17.2. Major threats and conservation problems

On a small scale, hunting and motorboat traffic represent a threat to manatees. Hunting is
no longer very common because younger people do not usually practice the activity. However,
reports of poaching still occur in areas such as Rio San San where a manatee was shot and the
meat was distributed among several families (Riquelme ef al. 2006). Manatee hunting has been
reported in Laguna de Chiriqui, specifically at the mouth of Rio Cafia y Rio Guariviara (TNC
PROARCA-APM 2006).

In the same river, motorboat traffic is a problem (Mou Sue et al. 1990). In 2002, boat
propellers wounded one manatee, although it is unknown whether the animal survived the
collision (Riquelme et al. 2006). In some parts of the San San Pond Sack Wetland, an aquatic
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transportation system has been implemented using boats with high power engines (140-200 hp).
This type of activity has increased the transit of boats through important manatee feeding areas.
Thus, although the San San Pond Sack Wetland is one the most important manatee areas in the
country, it is also the only area in which motorboats are a real threat to manatees (Ruiz 2006).

Unlike the threats imposed by hunting and boats, massive environmental degradation
(i.e., caused by the banana industry, cattle ranching, and recreational activities) represents a
serious problem for manatees. In fact, questionable agricultural practices are considered a high
threat to manatees in Panama (TNC PROARCA-APM 2006). Banana plantations, occuping
approximately 5,000 ha of the country (Riquelme ef al. 2006), use fungicides such as ethylene
bisdithiocarbamates (EBDCs) and chlorothanil that are carried by rainfall into coastal waters.
The plantations also have controlled discharges that are said to kill large numbers of aquatic
animals (Riquelme et al. 2006), especially fish, 2-3 times a year (TNC PROARCA-APM 2006).
The waters of the Rio San San and Changuinola are among the areas affected by the discharges
(Ruiz 2006). In those two areas, there are at least five point sources of water flowing from
banana plantations (TNC PROARCA-APM 2006). This type of agricultural practice also
discharges great amounts of sediments and organic matter, which can deposit at the bottom of
lakes and rivers and alter the depth of different water bodies to the point that manatees may not
been able to enter particular areas to feed. Interestingly, manatees have neither been reported to
avoid contaminated areas nor to die directly from contaminant exposure. Cattling is also a
problem in the San San Pond Sack Wetland because agrochemicals, used to maintain pastures,
are sometimes discharged in the waters of the lagoons located within this wetland system. Other
agricultural activities have destroyed mangroves and native plants along much of the coastline.
In the San San Pond Sack Wetland, gramineous plants that are inedible by manatees such as
Typha dominguensis and Acrostichum aureum have colonized and invaded shorelines known to
be manatee-feeding grounds (Ruiz 2006).

Many residential houses and hotel complexes have been built near the wetlands of
Archipiélago de Bocas del Toro. No system exists to treat wastewater from these facilities;
instead waters are channeled directly to the coastal marine system of the archipelago. This affect
manatees directly as their habitat is becoming contaminated. Development also brings more
people, boats, and noise to watercourses. This is a great problem in Rio Carbon and Laguna de
Gandoca (TNC PROARCA-APM 2006).

2.17.3. Socio-economic significance of the species to local communities

In the wetland of San San Sak, there are plans to use manatees as a tourist attraction.
However, the plans are hindered by several factors, including the limited participation of local
people, the lack of infrastructure to promote the activity, and the fact that few people visit this
wetland (Ruiz 2006).

2.17.4. National legislation and conservation measures

In 1967, the wildlife law Decreto no. 23 established that hunting of manatees, among
other species, is prohibited. In 1980, Resolution No. DIR-002-80 of Ministerio de Desarrollo
Agropecuario (Direccién Nacional de Recursos Naturales Renovables RENARE) declared that
manatees are endangered (UNEP 1995). In 2006, this law was ratified with Ley 5 de 2006,
which establishes that manatee hunting is an ecological crime. At the international level, Panama
has signed a series of international conservation agreements, which protect manatees and their
habitat (Table 4).
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Manatee habitat is protected in two large areas. In 1998, the Bastimentos National Marine
Park was created in Bocas del Toro archipelago to protect over 13,000 ha of which more than
11,000 ha are marine habitat. In 1993, the San San Pond Sack Wetland (near the border with
Costa Rica) was created to conserve many species of birds, reptiles and mammals, including
manatees. The site measures approximately 16,414 ha and encompasses channels and shallow
brackish and freshwater lakes in the lower basin of the Rio Changuinola and Rio San San. These
two rivers are considered important manatee habitat (Mou Sue et al. 1990, Riquelme et al. 2006,
Ruiz 2006). Due to its importance, this wetland reserve was declared a Ramsar site (The
Annotated Ramsar List 2007) and it has had its own management plan since 2004. One of the
objectives of the plan is to involve community groups and the private sector in activities oriented
to manage and protect this protected area (Ruiz 2006). The San San Pond Sack Wetland and
Bastimentos National Marine Park, plus La Amistad International Park and the Palo Seco Forest
Reserve, comprise the La Amistad/Bocas del Toro Bi-national Site (The Nature Conservancy
2004).

The level of awareness about manatees among local people has increased over the past
several years due in large part to the efforts of a local organization, Asociacion de Amigos y
Vecinos de la Costa y la Naturaleza (AAMVECONA), which has developed a series of
environmentally sound economic activities. AAMVECONA has also built a community
development center that doubles as an ecoturism center. Together with ANAM, AAMVECONA
has conducted monitoring activities particularly to protect manatees and sea turtles (Riquelme et
al. 2006).

In 2004, AAMVECONA obtained funding from Conservation International and Proyecto
de Alianzas Para Ecosistemas Criticos to conduct a long-term project called Raising Awareness
to Conserve Manatee Habitats through environmental monitoring in local communities. The
study will identify water pollutants and their sources, place signs in important manatee habitats,
and conduct educational campaigns (Riquelme et al. 2006, Ruiz 2006).
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2.18. PUErRTORICO (U.S.A)

2.18.1. Status and distribution

Manatees have been observed along the entire coast of main island of Puerto Rico
including the waters of Isla de Vieques. However, they are not evenly distributed (Lefebvre ef al.
2001, Mignucci-Giannoni 2005). Manatee distribution seems to be related to the availability of
fresh water sources, distribution of marine seagrasses, and the degree of protection from strong
waves (Powell et al. 1981, Rathbun et al. 1985, Mignucci-Giannoni 2005). Manatees are sighted
more frequently in protected coastal areas having any three of the above characteristics.
Manatees in Puerto Rico rarely enter rivers, except for the river mouth to drink freshwater.

Aerial surveys conducted since the late 1970s have shown that manatees are more
abundant on the eastern and southern coasts than on the northern side of the island, which is
characterized by deep waters, little vegetation, and few protected embayments. In contrast, the
southern, western and eastern coasts have shallow waters containing extensive seagrass beds
(Powell et al. 1981). Manatees are found from Dorado to Fajardo along the north coast, from
Fajardo to Yabucoa on the east coast, from Patillas to Cabo Rojo on the south coast, and from
Cabo Rojo to Mayagiiez on the west coast. Higher concentrations of manatees are found in Ceiba
on the east coast, Bahia de Jobos in Guayama and Salinas on the southeast coast, Bahia
Guayanilla and Bahia Guanica on the southwest coast, and in Boquer6n, Joyuda and Guanajibo
River mouth on the west coast. (Powell er al. 1981, Rathbun et al. 1985, Mignucci-Giannoni
2005). Manatees are rarely seen between Aguada and Manati on the northwest and north-central
coast of the island, although records exist for Aguada, Aguadilla, Isabela, Quebradillas, Arecibo,
and Manati. Manatees do not use the offshore islands (Mona and Desecheo), except for Isla de
Vieques (Powell et al. 1981, Lefebvre et al. 2001, Mignucci-Giannoni 2005) and some rare
sightings in Isla de Culebra and Isla de Caja de Muertos (island located 8.4 km south from
Pronce; A.A. Mignucci-Giannoni, unpubl. data). Some vagrant manatees have been recorded in
St. Thomas in the US Virgin Islands and in Virgin Gorda in the British Virgin Islands (A.A.
Mignucci-Giannoni, unpubl. data).
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Figure 21. Distribution of the West Indian manatee, Trichechus manatus, in Puerto Rico based
on best available data from aerial surveys and reported sightings (original map provided by A.A.
Mignucci-Giannoni).
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The number of manatees inhabiting the island’s waters is unknown. Aerial surveys
conducted in the 1970s produced a maximum count of 51 manatees (Powell et al. 1981), but the
total number of manatees observed has increased over time. In the mid 1980s, a total of 62
manatees were sighted (Rathbun ef al. 1985). More recently, counts have exceeded 100 manatees
(aerial survey in 2002: 112 manatees; survey in 2005: 121 manatees; Mignucci-Giannoni 2005).
The island’s population may be somewhere between 150 and 360 individuals (Mignucci-
Giannoni 2005).

The numbers vary depending on the agency that is consulted. The Fish and Wildlife
Service (FWS), basing its numbers on yearly linear surveys in a high-wing airplane platform,
estimates the population to be at 100 individuals, while the Red Caribena de Varamientos
(Caribbean Stranding Network, CSN), basing its numbers on synoptic surveys on board a
helicopter, estimates the population to be at 350 individuals.

Manatees are found in Puerto Rican waters year around. Observations from aerial surveys
indicate that the number of sightings is slightly lower for summer than for winter, but no
explanation has been found for this trend (Mignucci-Giannoni 2005). Manatee movements are
apparently restricted to the island. A radio-tagged manatee moved 50 km south from the
Roosevelt Roads Naval Station to Puerto Patillas, and another manatee from Ceiba moved 9 km
to Isla de Vieques. Another tagged animal traveled 210 km along the northwest and northern
coast from Rio Guanajibo to Luquillo, where he stayed for several weeks (Lefebvre ef al. 2001,
Mignucci-Giannoni et al. 1999). Similar to the other two-tagged manatees, this individual used
shallow seagrass areas to feed. The vegetation most important to manatee diets in Puerto Rico
appears to be the marine seagrasses Thalassia, Syringodium, and Halodule (Powell et al. 1981,
Mignucci-Gianoni and Beck 1998).

Recent genetic studies have shown that manatees in Puerto Rico, like other population
along the home range of the species, have a low genetic diversity. Although manatee movements
have not been documented between Puerto Rico and other countries, genetic studies have
demonstrated that manatees from Puerto Rico have three haplotypes based on mitochondrial
DNA (Garcia-Rodriguez et al. 1998, Vianna et al. 2006). One haplotype is found only on the
northern side of Puerto Rico, the same as the one haplotype reported for Florida and Dominican
Republic. Another haplotype is found only on the southern coast of Puerto Rico and is similar to
one found in the Dominican Republic. Both haplotypes are found on the east and west coast of
the island. The other haplotype, unique to the island, is found in one of the areas of convergence
of the other two haplotypes (Vianna et al. 2006). New developments on this study involves the
use of microsatellites, which show that the Puerto Rico population of manatees is reproductively
isolated from the same haplotype found in Florida, documenting how distinct these populations
are (Kellogg et al. 2007)

2.18.2. Major threats and conservation problems

The Caribbean Stranding Network reported 121 manatee deaths from 1990 through 2006,
an average of 7.1 deaths per year (Mignucci-Giannoni et al. 2000a, A. A. Mignucci-Giannoni
unpubl. data). Dead animals were recovered year-round and along all the coasts but occurred
most frequently in the rainy season (June to November, 63.6%) and off the southern coast
(39.7%), particularly in Guayama, Salinas, and Guayanilla. Reports decreased for the northern
(29.8%), eastern (18.2%), and western (10.7%) parts of the island. Reported deaths were biased
towards females (58.9%) and adults (38.8%) and calves (35.5%; A.A. Mignucci-Giannoni
unpubl. data). In the same 17-year period, most deaths were due to natural causes (43.8%)
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including perinatal deaths (23.1%) and complications from illnesses like pneumonia and
bacterial infections (17.4%); the rest of the known-cause deaths were from anthropogenic causes
(28.9%), mainly watercraft collisions (19.8%; A.A. Mignucci-Giannoni unpubl. data). Watercraft
collisions have been on the rise since first documented in 1990. A recent watercraft mortality
included 5 animals in a mating group in San Juan Bay, Puerto Rico’s major port. The female and
four males were all instantly killed by a large-propeller vessel.

Hunting does not seem to be a problem in Puerto Rico after the mid 1990s. The last case
of illegal poaching was documented in 1995. In 2001, an adult manatee was recovered in
northeastern Puerto Rico with signs of a shark attack, the first confirmed report of shark
predation on a West Indian manatee (Falcon-Matos et al. 2003).

2.18.3. National legislation and conservation measures

Manatees are protected by the U.S. Marine Mammal Protection Act (16 USC § 1361 et
seq. 1976 & supp. V 1981) and the Endangered Species Act (16 USC § 1531 ef seq. 1976 &
supp. V 1981; Lefebvre et al. 1989, Mignucci-Giannoni 2005). Manatees also receive protection
from several Commonwealth of Puerto Rico laws: Ley de Pesca del Estado Libre Asociado
(1943), Ley de Vida Silvestre (1977), Nueva Ley de Vida Silvestre (No. 241 of 1999), and
Reglamento para Regir la Conservacion y el Manejo de la Vida Silvestre, la Especies Exdticas.
All laws are regulated by the Department of Natural and Environmental Resources. Manatee
hunting and harassment is illegal, and violations of the law can be sanctioned with a
US$100,000.00 fine (UNEP 1995, Mignucci-Giannoni 2005).

Rathbun and Possardt (1986) prepared the first recovery plan for the Puerto Rico
population of the West Indian manatee. Despite the fact that both federal and Commonwealth
laws protect the species, the current recovery plan has not been updated and is obsolete. As in
other areas of the species’ geographical distribution, management decisions in Puerto Rico are
mostly made in relation to knowledge obtained from the Florida population, where the
environment and behavior is different from the Puerto Rico population. The ultimate goal of the
1986 plan is to recover the population of manatees in Puerto Rico so that it can be removed from
the Endangered Species list, establishing criteria and biological information needed to determine
if and when to reclassify the local manatee population. With this purpose in mind, the plan
intends to identify, assess, and reduce human-related mortality. It also attempts to identify and
minimize the alteration, degradation, and destruction of habitats important to the survival of the
Puerto Rican manatee population. In addition to the plan, the CSN was created to rescue and
rehabilitate orphaned and injured manatees in Puerto Rico and Caribbean waters. CSN has
actively lead mortality and stranding investigations for 17 years, care of orphaned calves and ill
manatees, and successful released back to the wild rehabilitated manatee in Puerto Rico and the
greater Caribbean region (Jiménez-Marrero et al. 1995, Martinez-Diaz et al. 2001, Mignucci-
Giannoni 1998, Mignucci-Giannoni 2003a, Moore and Mignucci-Giannoni 1993, Valede et al.
1999).

In 1992 the USGS Sirenia Project, began a radio-tracking project to determine
movements and migration patterns of manatees in Ceiba (Reid and Bonde 1993, Reid et al.
1994a,b) and in 1996 they focus the project efforts on the southwest coast of Puerto Rico, near
the mouth of the Rio Guanajibo (Mignucci-Giannoni ef al. 1999). In 2003 the research focused
on Boquer6n and Guayanilla bays, and in 2005 research was conducted again in Ceiba. Since
1992, the USGS Sirenia Project together with the University of Florida and the CSN have
conduced population genetic studies, and to date have analyzed over 130 samples, both through
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mitochondrial and nuclear DNA studies (Kellogg et al. 2007). After the initial aerial surveys of
Powell ef al. (1981) and Rathbun et al. (1985), the Caribbean Field Office (CFO) of the US Fish
and Wildlife Service (FWS) and the CSN have conducted regular surveys along the islands
coastline. The CFO-FWS surveys are linear surveys conducted on-board a high-wing airplane,
while the CSN surveys are synoptic surveys on-board a helicopter (Mignucci-Giannoni et al.
2000b,c; 2003b; 2004a,b; 2006).

Efforts toward public education and community outreach have been conducted, mostly
through the CSN with the help of Save the Manatee Club and corporate sponsors. Posters,
brochures, booklets, calendars have been printed and distributed to schoolchildren since 1990
along visits to schools, summer camps and environmental fairs.

There are no Ramsar sites in Puerto Rico. However, the United States has signed
different international conservation agreements, which protect manatees and their habitat (Table
4).
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2.19. SURINAME

2.19.1. Status and distribution

There is little information about the status and distribution of manatees in Suriname.
Most available reports are from the 1970s and 1980s. During that time, manatees were reported
to use most of the coastal areas including rivers and creeks up to 60 km inland. The habitat was
apparently good for manatees because mangrove forest was common in the coastal regions and
estuarine rivers. Husson (1978) stated that manatees were never found in the open ocean but that
they inhabited swamp forest areas, where they reportedly grazed on stands of Montrichardia
arborescens (Lefebvre et al. 2001). Dekker (1978) reported that mokko-mokko (Montrichardia)
was one of the favorite food items of manatees and that they also ate floating water plants such
as water lilies (Nymphaea odorata). In contrast Bertran and Bertram (1973) reported that
manatees are not found in the floating savannahs, but are present in the small creeks transecting
them. They also said that manatees did not seem to use areas farther upriver because the rapids in
the upstream portions of the rivers prevented it.

Most manatees were sighted in the Nanni basins of Nieuw Nickerie. Those areas are
considered potential reserves for the natural populations of manatee in Suriname (Dekker 1978).
Manatees were also sighted in the Suriname and Saramanaca rivers; the Cottica River with its
tributaries including Perica River and Koopman’s and Barbakoeba creeks; the Commewijne
River and its tributary, Cassewenica creek; and the Coppename River and its tributaries, the
Coesewijme, Wayombo and Tibiti rivers (Dekker 1978, UNEP 1995).

Atlantic Ocean

Paramaribo

Geographical Locations:
1 Nieuw Nickerie
2 Nanni Basin
3 Wayombo River
4 Coppename River
5 Tibiti River
6 Saramacca River
7 Coppenname Monding Nature Preserve
FRENCH 8 Cottica River
3 8 ; 9 Suriname River

GUIANA 10 Perica River

- Koopmans River

- Barbakoeba Creek

GUYANA

Districts:
11 Saramacca
12 Coesewijme

BRAZIL

Figure 22. Distribution of the West Indian manatee, Trichechus manatus, in Suriname based on
best available data from reported sightings.
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2.19.2. Major threats and conservation problems

Since the status of the species is currently unknown, the threats and conservation
problems that manatees face in Suriname are generally poorly defined. However, urbanization,
development of natural areas for agriculture, and pollution have all been noted as potential
threats. In the late 1970’s, habitat alteration seemed especially worrisome because almost 95%
of the human population in the country lives in coastal areas (UNEP 1995). The Department of
Nature Conservation, which is part of the Ministry of Natural Resources, stated in its 1993 report
that manatees are still hunted for food in some areas of Suriname (Lefebvre ef al. 2001).

2.19.3. Socio-economic significance of the species to local communities

Manatees provide a certain amount of revenue for the country. The Amsterdam aquarium
acquired two Suriname manatees for its display, one in 1966 and the other one in 1972 (Dekker
1978). Also, as noted above, manatees are still hunted for food and for their ear bones, which are
thought to have medicinal powers (Lefebvre et al. 2001).

2.19.4. National legislation and conservation measures

Manatees are protected by the Nature Protection Act and the 1954 Suriname Game
Ordinance (UNEP 1995). Manatees have been reported in the Coppenamemonding Nature
Reserve, located east of the mouth of the Coppename and Suriname Rivers, in the Saramacca
District. The Reserve, which is the only Ramsar site in the country, has an area of 12,000 ha that
includes intertidal mudflats and mangrove swamps (The Annotated Ramsar List 2007). The
Reserve was established in 1966 and is protected and managed by the Forest Service of the
Ministry of Natural Resources. The Reserve, however, is threatened by urbanization, the
expansion of agricultural activities, and infrastructural works for crude oil and mining. The
"Conservation Action Plan for Suriname" considers the Reserve as one of the top priority sites
for coastal conservation (Western Hemisphere Shorebird Reserve Network 2003).

Suriname has been involved in other conservation effort. The country has signed/ratified

a series of international conservation agreements, which protect manatees and their habitat
(Table 4).
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2.20. TRINIDAD & TOBAGO

2.20.1. Status and distribution

Present distribution of manatees is fragmented mainly as a result of local extirpations due to
habitat unsuitability. The historical distribution of manatees in Tobago included the leeward
coast and the Bucco reef-lagoon complex. Presently, the species is absent from the near-shore
waters around the island (Khan 2002). In Trinidad, the historical distribution of manatees ranged
along the eastern, southern and western coastal swamps, rivers, bays, and islets of the island.
Their current range includes the coast along the Ortoire River mouth, Cocos-Manzanilla Bay
coastline, Mayaro Bay, within the Nariva Swamp region of the Nariva River, Cocal Lagoon and
L’Embranche River, the Charamel River, Balandra River and Bay, Salibia River and Bay, the
Matura River, and the North Oropouche River (Khan 2002). Optimal habitat for manatees
included sheltered coastal areas, rivers with slow water flow, and areas with access to food and
fresh water (Khan 2002).

The most concentrated population of manatees is found in Big Pond, a large body of
water not subjected to seasonal change in water levels, with easy access and no direct connection
to the sea, in the northern Nariva Swamp (Boyle and Khan 1993, Khan 2002). A breeding
population of manatees exists in the Nariva River and Cocal Lagoon, on the eastern edge of the
Nariva Swamp (Khan 2002). Additional sightings have occurred in the North Oropouche,
Charamel, and Ortoire rivers (Amour 1993, Boyle and Khan 1993).
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Figure 23. Distribution of the West Indian manatee, Trichechus manatus, in Trinidad and
Tobago based on best available data from aerial surveys, boat surveys, and interviews.
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There are no current population estimates. In 1993, a study involving boat/helicopter
surveys and a series of interviews with fishermen concluded that the Trinidad manatee
population did not exceed 100 animals (Amour 1993). A 1991 aerial survey over the North
Oropouche River/Nariva Swamp areas recorded evidence of 4 manatees and a follow-up boat
survey found signs of manatee feeding (Seddon 1992). The Manatee Subcommittee of the
Trinidad and Tobago Field Naturalist Club initiated research on manatee distribution in 1993 and
estimated there are approximately 25-30 manatees along the eastern coast of Trinidad (UNEP
1995). More recently, Khan (2002) reported that fewer than 30 manatees occur annually within
local east coast waters. Nathai-Gyan and Boodoo (2002) reported that the same manatee
population size (20-30) inhabitats the Nariva River. They indicated that this population is viable
with at least four births since 1996. However, Trinidad’s manatee population is relatively small,
compared to those of other countries.

Manatees migrate in response to seasonal changes in water level, which affect food
availability and water salinity. They can probably migrate between Venezuela and Trinidad and
between local river systems and coastal bays (Khan 2002). Nathai-Gyan and Boodoo (2002)
indicated that manatees migrate out to the Atlantic Ocean on the east coast.

2.20.2. Major threats and conservation problems

Long-term development plans and their heavy impact on the hydrology and ecology of
the area threaten Trinidad’s manatee populations. Such impacts include swamp and wetland
drainage, dam construction, pesticide runoff, aquatic pollution, felling of mangroves, and
quarrying, dredging and timber cutting in the North Oropouche (Hislop 1985, Seddon 1992,
Amour 1993, Boyle and Khan 1993, Nathai-Gyan and Boodoo 2002). Sluice gate and canal
construction in the river systems has blocked access for local manatee populations, and possibly
isolated two populations in the Nariva Swamp (Boyle and Khan 1993). This could be very
detrimental to the genetic flow of an already small, vulnerable population.

The Nariva Swamp, which serves as the major manatee habitat in Trinidad, is also subject
to the perennial problem of fires, which are set mainly by farmers, hunters, and fishers to clear
vegetation. Fires become uncontrollable most of the time due to strong coastal winds and thus
destroy valuable habitat (Nathai-Gyan and Boodoo 2002). The Nariva Swamp is also affected by
improper agricultural practices. Thousand of hectares converted to rice fields used illegally
constructed irrigation systems and dump salt-water into the manatee habitat (Nathai-Gyan and
Boodoo 2002).

Oil exploration is intense along the southern and eastern coasts of Trinidad. Increasing oil
exploration may harm manatees because of the associated barge traffic and pollution that affect
habitat quality. Additionally, manatees may be susceptible to the noise produced by motorboat
traffic, seismic activity, and oil and gas exploration (Khan 2002).

Accidental entanglement of manatees in nets has occurred in the North Oropouche River
(Hislop 1985, Khan 2002), L'Embranche River (Boyle and Khan 1993, Khan 2002), the Nariva
Swamp region of the Nariva River (Boyle and Khan 1993, Khan 2002, Nathai-Gyan and Boodoo
2002), Ortoire River, Cocal Lagoon and L’Embrance River, the Charamel River, the North
Oropouche River, Matura River, and Salibia Bay and river (Khan 2002). Data on poaching are
contradictory (Amour 1993, Boyle and Khan 1993) but Seddon (1992) reported that manatee
meat is occasionally available in local markets, although it is unclear if it is derived from pre-
meditated or opportunistic manatee harvests. Khan (2002) reported that young manatees are
captured and kept as oddities and/or possible sources of food. Nathai-Gyan and Boodoo (2002)
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indicated that most of the poaching takes place in the Nariva area and the method used is mainly
harpooning.

The use of manatees as a tourist attraction could pose a potentially high risk to the small
Trinidad populations. Unregulated, intrusive human activity could have a negative effect on local
manatee populations, especially in the Nariva Big Pond - Cocal Lagoon and upper Nariva River
since these populations are semi-enclosed and thus have limited means of human avoidance
(Khan 2002).

2.20.3. National legislation and conservation measures

The Conservation of Wildlife Act of 1980 encompasses manatees under its jurisdiction
by default. The Nariva Swamp habitat is protected under the Fisheries Act of 1975 and was
declared a Prohibited Area under Legal Notice No. 78 of 1993 of the Forest Act of 1955.
However, under the Fisheries Act of 1990, manatees could be hunted legally unless the owner of
the area objected to it. Moreover, enforcement of protective measures is not adequate, due to lack
of officers. The Nariva Swamp, Oropouche River, and Ortoire River are proposed National Park
sites. The Nariva Swamp has been declared a Ramsar site in 1992 (Amour 1993, Boyle and Khan
1993, The Annotated Ramsar List 2007). Trinidad and Tobago has ratified a series of
international conservation agreements, which protect manatees and their habitat (Table 4).

The Manatee Subcommittee of the Trinidad and Tobago Field Naturalists' Club has been
involved since 1991 in environmental education programmes for schools and public workshops
(Boyle and Khan 1993). In 2002, the Manatee Conservation Trust accepted the task to prepare a
National Manatee Recovery Plan, supported by the Regional Coordinating Unit of the Caribbean
Environment Programme of UNEP. The Manatee Conservation Trust is a non-profit organization
of Trinidad and Tobago that has been collaborating with the Government Forest Division
(Nathai-Gyan and Boodoo 2002).

The major objectives of the Manatee Recovery Plan are to prevent reduction in size of
existing manatee populations and to ensure the preservation of the habitats used by manatees.
The document outlines a four-year manatee conservation programme and lists priority actions
that need to be completed by the end of this period. The activities include an assessment of the
status and distribution of manatees in the country, identification of essential habitat especially
within the Nariva Swamp, and development of regulatory guidelines and a specific management
plan for the Nariva Swamp (Nathai-Gyan and Boodoo 2002).
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2.21. UNITED STATES

2.21.1. Status and distribution

The Florida subspecies (Trichechus manatus latirostris) occupies riverine, estuarine, and
coastal habitats of the southwestern United States (Reynolds and Powell 2002, U.S. Fish and
Wildlife Service 2001). The subspecies is limited primarily to peninsular Florida during winter
due to the availability of warm water in this region. During the non-winter months, manatees
have been found as far north as Rhode Island, and as far west as Texas.

Scientists estimate that there may be at least 3,300 manatees in U.S. waters. For
management purposes, the Florida manatee population is considered to comprise four regional
subpopulations, the two smallest of which (Northwestern Florida and St. Johns River
subpopulations) are growing (U.S. Fish and Wildlife Service 2001, Runge et al. 2004), the
largest of which (East Coast subpopulation) is stable or growing slightly (Craig and Reynolds
2004"), and the second largest of which (Southwestern Florida subpopulation) is likely in decline
(Runge et al. 2004). Glaser and Reynolds (2003) suggest that the status of manatees in Florida
may be better than it has been for a century or more due to protective legislation, widespread
public awareness, and interest among Florida residents.

In a recent review of the status of sirenians for the IUCN-World Conservation Union,
Taylor et al. (2006) recommended that a listing of ‘Endangered’ could be supported for 7. m.
latirostris. The subspecies is considered endangered under the U.S. Endangered Species Act,
although the State of Florida downlisted the subspecies to threatened under state statutes.
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Figure 24. Distribution of the West Indian manatee, Trichechus manatus, in United States based
on aerial surveys, boat surveys, interviews and documented sightings. The dark shading indicates
year round distribution, while the light shading indicates seasonal or occasional occurrence.

" Runge et al. (2004) suggest that the East Coast subpopulation is stable or in decline, but the authors have recently
reconsidered their data and used a modified analytical approach that is likely to cause their findings to agree
generally with those of Craig and Reynolds.
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Life history attributes appear in Reynolds and Powell (2002). Based primarily on the
well-studied manatees in Crystal River (northwestern Florida) and at Blue Spring (northeastern
Florida), some important traits affecting reproductive potential and survival are as follows:

e Maximum life expectancy: 60 years

e Gestation period: 1-13 months

e Annual adult survival: variable; as high as 96% in some locations

e Age at sexual maturity: 3-4 yrs in females; as early as 2 yrs in males
e Percent of adult females that are pregnant: 0.33

e Mean interbirth interval: 0.5 years

e Litter size: 1; although twins sometimes occur

Integration of these sorts of data into models suggests that the optimal annual rate of
increase is approximately 6.5%, under ideal conditions (Boyd et al. 1999). A well-established
carcass salvage programme is conducted by the State of Florida; more than 400 dead manatees
(equivalent to approximately 12% of the estimated minimum population size of 3300) have been
recovered in a single year (Marine Mammal Commission 2005).

2.21.2. Major threats and conservation problems

As a general rule, survival of manatees worldwide is jeopardized by a range of current
threats—incidental taking in fishing gear, habitat loss, watercraft collisions, hunting, pollution—
as well as future threats associated with human population growth and human activities
(Reynolds 1999). The unrelenting, and sometimes poorly controlled affects of human
population growth in Florida may be the greatest threat to the sustainability of a range of living
and non-living natural resources, the West Indian manatee prominent among them.

In the United States, hunting does not appear to constitute a major threat to manatees, but
the extent to which other factors, such as pollution, are affecting manatees is unknown due to a
general lack of information. For Florida manatees, loss of warm water during winter may
constitute the greatest single short-term threat (Laist and Reynolds 2005a,b), although collisions
with watercraft continue to kill several dozen animals annually, and seriously injure an unknown
number of other animals (Marine Mammal Commission 2005). Between 2000 and 2004,
human-related deaths constituted 28.7% (458 out of 1595) of the total manatee mortality (Marine
Mammal Commission 2005).

In addition to human-related threats, manatees in southwestern Florida (the only
subpopulation thought to be in decline) experience high levels of mortality due to red tides
(Flewelling et al. 2005). In fact, red tides may cause a higher percentage of the total annual
manatee mortality in a given year (e.g., 140 deaths in 1996) than any other single known cause.
The extent to which human activities may exacerbate the frequency and intensity of red tides is a
matter of debate (Van Dolah 2005).

The effects of factors such as global climate change on manatee population status are
uncertain. Hurricanes, for which frequency and intensity appear related to climate change, lower
adult survival in Florida manatees (Langtimm and Beck 2003).

2.21.3. Socio-economic significance of the species to local communities

The issue of socio-economic importance can be considered from two perspectives. In
some locations, such as Crystal River, manatee-based tourism activities provide economic
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support to the community. On the other hand, the enforcement of protective legislation has
sometimes led to cessation or reduction of some lucrative businesses (e.g., dock building in Lee
County). Boat-speed regulatory zones for manatee protection have led some local fishermen
and others to complain that transit time (and associated costs) have become hard to bear. To the
best of our knowledge, there is no comprehensive, up-to-date cost-benefit analysis of manatees
to local communities in Florida.

2.21.4. National legislation and conservation measures

2.21.4. National legislation and conservation measures

Two U.S. federal laws directly protect the Florida manatee: the Marine Mammal
Protection Act of 1972, and the Endangered Species Act of 1973. The general provisions of
these statutes are described by Baur et al. (1999) and recent amendments are described in various
annual reports of the Marine Mammal Commission (www.mmc.gov). Protection of manatees
under these laws is discussed well by Reynolds 1999, U.S. Fish and Wildlife Service 2001, and
Glaser and Reynolds 2003. As required under the Endangered Species Act, a Recovery Plan for
Florida manatees exists (U.S. Fish and Wildlife Service 2001). In fact, the current iteration of
the Recovery Plan is the 5™ to be created since 1980, and an additional revised Plan is underway
by the U.S. Fish and Wildlife Service, assisted by numerous other agencies and stakeholders.
Additionally, the United States has signed international conservation agreements (Table 4),
which protect both manatees and their habitat.

In April 2007, a five-year review for the West Indian manatee including both subspecies,
was completed by the U.S. Fish and Wildlife Service (FWS) as required by the Endangered
Species Act (ESA). This act uses five criteria for evaluation of status of a taxonomic group: 1)
the present or threatened destruction, modification, or curtailment of a species’ habitat or range,
2) over-utilization for commercial, recreational, scientific, or educational purposes, 3) prevalence
or effects of disease or predation, 4) the inadequacy of existing regulatory mechanisms, or 5)
either natural or man-made factors affecting the species’ continued existence. According to the
FWS, the current status of manatees could warrant a change in official listing from endangered to
threatened. Under the ESA, an endangered species is one that is in danger of extinction in the
immediate future throughout all or a significant portion of its range. A threatened species is one
that is likely to become endangered within the foreseeable future throughout all or a significant
portion of its range. It is important to realize that changing the listing status from endangered to
threatened does not require that protective measures already in place be changed as well.

The FWS review includes a recommendation, and not a formal decision, the “downlist”
Florida manatees to threatened. A decision to actually “downlist” can only occur after a formal
rulemaking process, involving public and agency comment, occurs.

The primary basis for suggesting that manatees be downlisted has to do with the status of
manatees in Florida. For three of the four regional management units (subpopulations) of
manatees in that state, population analyses show positive growth. The review also included
consideration of current threats on manatee populations using the Core Biological Model (CBM),
which can incorporate changing levels of threat, specifically watercraft, red tide, entanglement,
availability of warm water, and deaths due to dams/locks. The model also includes such factors
as environmental, demographic, and catastrophic stochasticity. Using the best scientific data
available at this time, the CBM indicated that if warm-water refuges disappear, the future
manatee population would exhibit a steady decline for approximately 50 years, with acceleration
of that decline thereafter; the result would be about an 8.5% chance of quasi-extinction (< 250
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animals on either coast) in 100 years and a 14% chance fifty years later. The specifics of the
manatee  five-year  evaluation and  threats analyisis can be found at:
http://www.fws.gov/northflorida/Manatee/manatees.htm

Although the CBM was based on extensive data for Florida manatees, the extent to which
most parameters appropriate for that subspecies apply to the Antillean subspecies is unknown.
In most parts of the species range (i.e., the range of both subspecies), the status of manatees is
unknown, population sizes have never been estimated, and many populations may be declining at
present (Table 3, Taylor et al. 2006).
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2.22. VENEZUELA

2.22.1. Status and distribution

Information about the current status of manatees in Venezuela is scarce. Although
Venezuela has an extensive Caribbean coastline, manatee sightings along much of the coast are
rare due to a lack of suitable habitat (i.e., rocky, deep and cool waters lacking significant
freshwater inputs). The absence of manatees along parts of the coast of Venezuela represents a
major discontinuity in the range of the species (Lefebvre et al. 1989).

In the 1980s, observations from aerial surveys and information generated through
interviews concluded that there were no resident manatees in Lago de Maracaibo and Boca del
Dragoén (O’Shea et al. 1986, Correa-Viana et al. 1990). However, recent studies (Manzanilla-
Fuentes 2006) have shown that a relatively small number of manatees actually use some parts of
Lago de Maracaibo, South America’s largest lake, located 180 km inland in northwestern
Venezuela. A total of 27 manatee sightings (adults and calves) was reported along the northern
side of the lake, located in Bahia El Tablazo. It is unclear if sightings were different of different
animals or of the same animal sighted over time. Animals were reported in groups of 1 to 4 with
solitary animals being more common. Manatee density was sparse (less than 0.01 manatee/km).
Manatee observations within the bay occurred along the coast of Isla de Toas and in the creeks of
Isla San Carlos, areas characterized by extensive mangroves that provide food and protected
areas for manatees. Bahia El Tablazo has higher salinity than the rest of Lago de Maracaibo, as it
is closest to the Golfo de Venezuela (Manzanilla-Fuentes 2006).

Caribbean Sea Geographical Locations:
1 Golfo de Venezuela
2 Isla de San Carlos
3 Islade Toas
4 Bahia El Tablazo
5 Lago de Maracaibo
6 Golfo de Paria
7 Cafio La Brea
8 Delta de Orinoco
9 Rio Orinoco

10 Rio San Juan

11 Boca del Dragén

12 Rio Cinaruco

13 Rio Capanaparo

State:

14 Zulia
GUYANA 15 Lara

16 Trujillo

17 Apure

18 Sucre

19 Anzoategui
COLOMBIA - Laguna de Taguache

National Parks:

20 Parque Zoologico y Botanico “Bararida” (in Lara)
21 Parque Nacional Santos Luzardo (in Apure)

22 Parque Nacional Cienagas del Catatumbo (in Zulia)
23 Parque Nacional Delta del Orinoco “Mariusa”

24 Parque Nacional Turuépano

BRAZIL

Figure 25. Distribution of the West Indian manatee, Trichechus manatus, in Venezuela based on
best available data from aerial surveys and interviews of local residents.
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Interviews of local people indicate that most animals in Bahia El Tablazo are adults.
Interviewees indicated that manatees are sighted more often in the dry season, and that the
animals use the bay for different purposes: feeding, traveling, mating, and “playing”; the latter
was the mostly commonly reported activity (Manzanilla-Fuentes 2006).

No current systematic information is available regarding the status of the species for
much of the eastern coast of Venezuela, an area characterized by good quality habitat for
manatees. It has slow-moving rivers, estuaries, warmer water, and mangrove swamps (O’Shea et
al. 1986, Correa-Viana ef al. 1990). There were frequent reports of manatees in the waterways of
the extensive Orinoco Delta and throughout the middle Orinoco in the 1980s. In 2003, three
manatees were sighted in Golfo de Paria within Parque Nacional Turuepano (S. Boher pers.
comm. with Self-Sullivan and Mignucci-Giannoni 2006). The park is located to the north of the
San Juan River, in the western end of the gulf (Sucre State). In 1992, 11 manatee sightings were
recorded in Golfo de Paria. In the same year, manatees were also sighted in Cafio La Brea, and
Laguna de Taguache (Lefebvre ef al. 2001).

2.22.2. Major threats and conservation problems

Although reduced over the past several years, illegal hunting still occurs in Venezuela. In
areas around Lago de Maracaibo, people have been reported to consume manatee meat. In small
towns located near Isla Toas, even young people have reported the consumption of manatee
meat. Results from interviews suggest that the manatee population is declining in this part of the
lake. Interviewees said that manatees were abundant throughout the country 40 years ago, and
that the numbers were so high in some areas of Lago de Maracaibo that it was difficult to
navigate at low tide because manatees were found everywhere. Interviewees also said that due to
their abundance, manatees were easy to catch with nets, and locals often captured and released
animals in this way purely for amusement, rather than out of necessity. Local people have
suggested that manatees probably moved away from the area after a channel was dredged,
reducing habitat quality (Manzanilla-Fuentes 2006). It is possible that the trend is similar for the
rest of the country, but such a trend remains unconfirmed. Venezuelan biologists indicate that
incidental entanglement is also a threat (M. Balladares and C. Balladares pers. comm.).
However, no specific information is available about the number of animals that have died this
way in recent times.

Manatees have also died as a result of other anthropogenic causes, some of them unclear.
In Golfo de Venezuela, for example, three manatees were found dead in 2003. One manatee died
as a result of a boat collision and had severe skull injuries and propeller scars on the back.
Another, a calf, found close to the town called Santa Rosas de Aguas, died from a deep wound in
the abdomen—an injury unlikely to be caused by a boat. The cause of death for the third animal
is unknown (Manzanilla-Fuentes 2006).

Lago de Maracaibo is the site of extensive oil and gas exploration and development.
These activities are likely to affect habitat quality as a result of heavy boat traffic and pollution
(Correa-Viana et al. 1990), or even to affect manatees directly.

2.22.3. Socio-economic significance of the species to local communities

For some people in Venezuela, manatees are still a source of food. However, hunting has
declined significantly since the middle of the past century (O’Shea et al. 1988, Lefebvre et al.
1989). Captive manatees are used for educational purposes and as an exhibit at a state park called
Parque Zoologico y Botanico “Bararida”, located in Barquisimeto, Lara State and other calves in
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“Parque Sur Maracaibo, Zulia state. Two more manatees were bought from the Venezuelan
government and sent to the Dallas World Aquarium in 1999 (A.G. Manzanilla-Fuentes pers.
comm.).

2.22.4. National legislation and conservation measures

Manatees are protected under a general hunting law Ley de Proteccion a la Fauna
Silvestre of 1970 (articles 11 and 77), Resolucion MARN (Ministry of the Environment and
Renewable Natural Resources) No. 127 of 1978, and Resolucion MARN No. 95 of 1979.
Additionally, Venezuela has ratified several international conservation agreements (Table 4) that
protect manatees and their habitat.

Venezuela has 43 national parks and five Ramsar sites. Manatees have been reported in
one of the Ramsar cites called Ciénaga Los Olivitos (The Annotated Ramsar List 2007). At least
eleven of the parks protect areas along the coast including the inshore waters of some rivers and
estuaries (Arassari Trek 2006). One such park is Parque Nacional Santos Luzardo in the state of
Apure. The park was created in 1988 and protects 584,368 ha of land and coastal areas of two
rivers, the Cinaruco and Capanaparo. In 1991, an area of 226,130 ha of mangroves, evergreen
forest, and marshes in southeastern Lago de Maracaibo became Parque Nacional Ciénagas del
Catatumbo. The park is located in Zulia State. In the same year, Parque Nacional Delta del
Orinoco “Mariusa”, with an area of 331,000 ha that includes swamps, estuarine habitat, and
coastal mangroves, was created northeast of the Orinoco Delta (Gobierno Bolivariano de
Venezuela 2006). More recently, it has been recommended that Bahia El Tablazo in Lago de
Maracaibo become a protected area for manatees. In this area, independent researchers have
conducted educational programmes related to manatees in the local communities (Manzanilla-
Fuentes 2006).
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3. SUGGESTED SHORT- AND LONG-TERM RECOMMENDATIONS

Effective manatee conservation in the Wider Caribbean is a complex task and will require
the dedicated and coordinated efforts of legislators, managers, scientists, community leaders, and
other stakeholders. The difficulty arises from the need to reconcile the protection of a species and
the habitat on which it depends, while respecting the needs and traditions of people who rely on
that same habitat for their own survival. In many developing countries where manatees are
found, people have varying levels of education and socio-economic backgrounds. In an area of
poor socio-economic conditions, manatee conservation is not likely to be a high priority. In
addition, tremendous economic and political pressure exists for the maintenance and expansion
of fishing, logging, and coastal development, activities known to negatively impact manatees and
their habitats. The great challenge is to unite socio-economic development and manatee and
habitat conservation in a sustainable framework. This is likely to be a slow process, and will
require a concerted effort from the various segments of the society.

The following paragraphs contain recommendations for short- and long-term activities
necessary for effective conservation of the West Indian manatee in the Wider Caribbean region.
Recommendations are grouped in two categories:

1. Short-term or Priority Measures should be implemented immediately or as quickly as
possible. They include conservation, research, education, and law enforcement measures.

2. Long-Term Research and Conservation Measures should allow the implementation and
strengthening of research, education, and conservation programmes designed to ensure the
recovery and maintenance of manatees, and the protection of the habitats necessary for their
survival.

Recommendations must be adopted as an integrated, multi-faceted programme, where the
scientific findings and educational programmes provide support to the protective and legislative
measures.

Some recommendations are repeated in the two categories of measures listed above. For
example, countries that lack recent information on local populations could conduct aerial surveys
to examine current distribution and abundance trends. The same technique could be used to
monitor the status of populations over time and identify any spatial and temporal trends.
Additionally, environmental education is both a short and long-term priority, although the actual
design of education activities will vary according to immediate and long-term objectives.
Recommendations provided include the recommendations and guidelines of the Marine Mammal
Action Plan (draft) and of manatee management plans available for some countries.

All recommendations are summarized in Table 7, which is included at the end of this
section. Following this summary is a section outlining country-specific strategies for manatee
conservation. These recommendations were identified in the course of reviewing the status of
manatees in the Wider Caribbean. Local researchers who are currently working with manatees
provided other recommendations.
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3.1. SHORT-TERM OR PRIORITY RECOMMENDATIONS
3.1.1. Assess current status and distribution of manatees

Directed research, designed to provide useful information regarding both manatees and
people, should form an integral part of any recovery plan for a species or population. Without
scientific information to inform decision makers, it is extremely difficult to know the appropriate
steps to conserve any species or habitat. A countrywide qualitative assessment of status® and
distribution of manatees along coastal areas is necessary for every manatee-range country. The
present plan has accomplished this assessment in a few countries, but lack of recent or reliable
data in other countries has so far prevented the completion of this task.

To assess distribution and relative abundance of manatees, researchers may conduct
aerial surveys in areas where this technique is appropriate. Ideally aerial surveys should be
conducted periodically, if possible 2-4 times a year, for a minimum period of a year to identify
trends. Researchers may also conduct interviews at the country level. Questions should be
designed to obtain information regarding areas where manatees seem to occur most often, or for
particular purposes (i.e., mating, resting), and at what times of the year. Past or present manatee
hunters, fishermen, and local residents of coastal areas are the most appropriate subjects for
interview surveys since they know the areas in question.

3.1.2. Define guidelines for data collection/censusing

It 1s necessary to develop standardized protocols and techniques for data collection and
analysis. This will ensure that the results are comparable both within and among countries. Most
of the techniques involved in the recommended activities (e.g., carcass salvage programmes,
aerial surveys) are relatively costly and effort-intensive. Therefore, it will be essential to devise
affordable (and sustainable) protocol alternatives for those countries with limited available
research funds to ensure that needed manatee distribution data are still gathered.

= Aecrial surveys Several fundamental types of aerial surveys are routinely conducted to assess
manatee biology (i.e., synoptic, distributional, intensive search, etc.). Information regarding
survey protocols and types can be found on the websites for the Mote Marine Laboratory
Manatee Research Program (www.mote.org) and the Florida Fish and Wildlife Research
Institute (http://research.myfwc.com/features/view_article.asp?id=1765).

= Photo-identification surveys Documenting individual manatees over long periods of time
allows researchers to compile life histories of these distinctive individuals, which can then be
used to calculate reproductive rates, adult survival rates, site fidelity and seasonal movement
patterns. A samples of datasheets used during photo-identification surveys (land and boat)
are included in the Appendix of this report.

= Interviews Although development of a questionnaire would seem to be a simple task, care
must be taken to design the survey instrument in such a way that it does not lead or prejudice

* Optimally, assessments of “status” of a species or population should include a number of factors, such as
abundance, population trends, demography, and the identification and control of threats. We believe that countries
in the Wider Caribbean should aspire, over time, to developing databases that allow a thorough assessment of status
to be done. However, given the paucity of data in most locations, a logical and useful first step toward assessing
status would involve the following: a) assessing relative abundance; b) identifying threats; and c) assessing whether
those threats are under control.
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the people being interviewed. In addition, the questionnaire should be standardized.
Therefore, researchers interested in conducting interviews should design their surveys
carefully and ideally consult with someone with expertise in survey design. In Nicaragua, for
example, standardized interviews have helped to understand the culture of the native
communities that still hunt, and results of the research have helped to establish better
educational programmes that promote manatee protection (Espinoza 2004). Examples of
these interview sheets are available on the website of Fundacion Manati - Trichechus
(http://www.fundacionmanati.org). When possible, boat or aircraft surveys should be used to
confirm the results from interviews in regards to manatee distribution and habitat.

= Characterization of manatee habitat Methods can follow the standardized methods developed
for the Mesoamerican Region by the Mesoamerican Barrier Reef System Project (MBRS).
The MBRS developed a manual of methods for monitoring and characterizing seagrass
communities (in terms of biomass and composition) and water pollution and quality. These
methods were designed with the collaboration of local experts from the Mesoamerican
region, and they can be adopted in other regions interested in studying manatee habitat. A
manual describing the methods in both English and Spanish can be downloaded from the
Information Center of the MBRS at http://www.mbrs.org.bz/.

= Stranding and necropsy protocols Protocols can be adopted from the existing “Manual of
procedures for the salvage and necropsy of carcasses of the West Indian Manatee” by Robert
Bonde, available from the Sirenian Project (http://cars.er.usgs.gov/Manatees/manatees.html),
and the “CRC Handbook of Marine Mammal Medicine” by Leslie A. Dierauf and Frances
M.D. Gulland, available for purchase from CRC Publishers (http://www.crcpress.com/).

3.1.3. Provide protection for manatees and manatee habitat
3.1.3.1 Improve manatee awareness

The success of any conservation effort relies on an effective public education/awareness
component. Manatee conservation awareness campaigns must emphasize that manatees represent
an integral component of the native fauna, culture, and history, and they are vulnerable to the
hazards associated with development and human activities such as gill netting and hunting. By
clarifying the reasons for laws restricting such activities, the resistance offered by affected
people may be reduced. Means of communication such as radio, television, magazines, and
newspapers are the most effective ways to incorporate the environmental dimension into the
daily lives of people. Public radio service announcements may provide an efficient method of
spreading public awareness programmes to some rural areas. The awareness programme might
also include a widely distributed poster, illustrated leaflets and brochures, a slide show, and signs
on the waterway.

Responsible stewardship of the environment is compatible with efforts to protect
manatees and other endangered species. Special activities may be planned such as a manatee day
during a local festival, or an adopt-a-manatee programme. In Mexico, for example, 7 September
was declared as National Manatee Day, and every year members of the National Manatee
Committee meet that day to develop local education and awareness activities.

Wider Caribbean countries, especially neighboring countries, should coordinate the
production of educational materials (brochures, videos and posters) to maintain a more cost-
effective system. For example, the programme in Belize may be used as a model for public
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education programmes in other places. However, it is important to note that the realities and
needs of people in each country vary. Thus, methodological designs and individual education
and public awareness programmes must consider and reflect the local cultures they address.
Educational materials should be developed in multi-lingual format, including Native Indian
languages, for distribution among local people and tourists. Education programmes should be
designed to involve the local community at all levels.

Environmental education programmes should focus on coastal regions inhabited by
manatees where local communities interact with the animals. Materials developed should address
particular audiences. For example, a programme developed and distributed to the schools on the
Caribbean coast should encourage children to learn more about manatees through special
projects or class field trips to view manatees in their local habitats. The information can be
reinforced at home through televised lectures or the airing of available videos on manatees (e.g.,
from Save the Manatee Club in Florida) on local television. Adults should be encouraged to
participate in selected scientific studies on manatees in their communities. It is of great
importance in implementing regional programmes to prepare materials specifically for
distribution among, and to address issues associated with, indigenous communities.

For example, in most places, there are usually only a small number of active manatee
poachers, so environmental activities directed at reducing their impact might produce significant
positive results. Caution must be exercised, however, not to stimulate interest in a potential
product where poaching has not previously occurred. In the most impoverished areas in
particular, it is important to provide not only penalties for poaching but also viable economic
alternatives. Specific measures to raise the standard of living should be implemented to the point
where poaching is no longer necessary for survival, and enforcement efforts are accepted by the
people and not seen as oppression for purposes that do not benefit the local population.

Education and outreach programmes should also target fishermen, encouraging them, as
possible, to use gear that does not capture or injure manatees and to release living manatees from
nets rather than kill them. Local residents should be thoroughly informed about any existing
regulations prohibiting them from killing or harming manatees.

An education programme should be developed specifically targeting national and local
law enforcement agencies so that they understand the protective laws and the need for their
enforcement. The importance of their task may be restated at law enforcement workshops and
training sessions. Education programmes must also reach local authorities, managers, and policy-
makers, who are instrumental in getting the laws approved and enforced, as well providing the
necessary funds for investigation and regulatory activities.

The potential of using manatees and their habitats as ecotourism attractions, and the
benefits it might incur to the local economy by employing local people who have knowledge
about manatees, may cautiously be invoked as a stimulus for hunters to support conservation.
Tourist-related jobs could include lodging, transportation, guides, services, arts, and crafts.
However, ecotourism activities, if not properly and carefully conducted, may accidentally
produce many undesirable and/or unforeseen impacts to species and habitats (see section
“Develop guidelines for manatees and tourism’). For example, boats have had a heavy impact on
manatees in Florida. In fact, the largest identified cause of manatee death is collisions with
watercraft (U.S. Fish and Wildlife Service 2001). Thus, an ecotourism venture that dramatically
increases unregulated motorboat traffic in an area frequented by manatees could kill, injure or
displace manatees.
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3.1.3.2. Protected areas

The designation of protected areas is increasingly used as a tool to achieve conservation
goals. Before elaborating the value of protected areas for species conservation, one fact must be
recognized and accommodated: without adequate enforcement, meaningful involvement of local
communities, and well-articulated management plans that outline protected area goals, objectives
and benchmarks, protected areas have minimal value. Therefore, if a country wishes to pursue
the commendable goal of creating a protected area, it must substantiate such an objective with a
commitment to provide funding and personnel to ensure that local residents become
enfranchised, protective measures are enforced and a management plan is developed and
implemented.

Management plans for environmentally sensitive areas should be developed or expanded
to ensure the protection of manatee habitat. Protected areas for manatees should include their
basic requirements for living: water, appropriate food sources, and shallow protected areas.
Scientific investigations should be used to identify key habitats for designation as protected
areas. Investigations should also identify and seek to fill gaps in knowledge related to specific
habitat requirements for manatees locally and regionally. Since manatees are herbivorous,
protected areas should include habitats with abundant and healthy marine and freshwater
vegetation. Areas used regularly for essential biological functions (e.g., mating and calving)
should be designated as critical habitats and enjoy the most stringent protection. As manatees
may travel from one location to another, protection or speed zone regulations must be granted to
corridors connecting protected areas, thereby creating manatee reserve networks. In general,
SPAW criteria should be used in the evaluation of potential protected areas.

When a number of areas are identified, it is necessary to identify the areas of highest
priority. In theory, at least, the best way to conserve manatees might be to establish protected
areas of adequate size that provide the resources manatees need, and where any activity that
threatens the animals’ well-being (whether it be hunting, net fishing, boating, or development) is
restricted or prohibited. Whereas the establishment of protected areas that exclude certain types
of human activity can be seen as economically costly in the short term, such areas have the
potential to provide substantial immediate benefits such as regulated recreational activities and
educational opportunities for the public (as long as such activities are designed to minimize
human impact on the protected habitat), and long-term economic benefits for local residents
through ecotourism, sustainability of resources, etc. Additionally, these protected areas can serve
as valuable control sites for future ecological experimentation and comparative analyses. The
U.S. National Oceanic and Atmospheric Administration provides helpful information on marine
protected areas at the following website:
http://mpa.gov/information_tools/archives/what_is_mpa.html

The success in the establishment of a new reserve or implementation of an existing park
will depend partially on the support received from the various segments of the society. Besides
the general public, it is important not to neglect the traditional cultures living within the
boundaries of the protected area. Involving native or other local people in the administration of
the reserve will give them a sense of worth, prevent resistance to protective measures, and
improve the possibility of success.

For cases where it is impossible or impractical to exclude certain human activities, the
best alternative may be to establish a biosphere reserve. In a biosphere reserve, local human
populations are not removed from the protected area; instead, a zoning system is defined for the
region. Zoning defines certain areas in a local region to be maintained as permanently untouched
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(such as areas identified as mating grounds, in the present case) and other areas where a
controllable-take of certain resources may be allowed for subsistence. This system, however,
requires considerable information on both the species and the region that are to be protected. The
selection process of zones takes into consideration the rights of the peoples affected by the
designation of the protected area, and includes provisions for local residents' opinions in the
decision-making process.

One example of a biosphere reserve is the “Reserva de la Biosfera Maya” located in
Guatemala. The reserve is recognized by the United Nations as very important because it
protects 1.5 million ha of subtropical rainforest. The reserve has three zones: 1) a nucleus in
which only research, conservation, and ecotourism activities are allowed, 2) a multiple use zone
in which natural resources can be used and extracted in a sustainable way according to laws
established by the government, and 3) a buffer zone in which conservation activities to protect
the land are promoted and used. More information about this type of reserve is available on the
following website: http://www.condesan.org/e-foros/biosf/biost4 9.htm.

Wider Caribbean countries that have not signed and ratified the SPAW Protocol and
Ramsar Convention should do so and become involved in the consolidation of biosphere reserves
as conservation tools, appropriate to the environmental, cultural and socio-economic needs of the
region. Management of discrete areas is also an important way to achieve the objectives of the
Caribbean-wide Marine Mammal Action Plan for the protection and conservation of marine
mammals.

As noted above, appropriate management goals and objectives should be incorporated
into existing and future marine protected areas to increase their value to manatee conservation.
Further, specific mechanisms should be established to ensure multidisciplinary inputs to choose,
review, plan and implement marine protected area management. A comprehensive ecosystem-
based management plan that includes socio-economic considerations for each protected (or
special management) area needs to be developed. A legislative framework can be advocated that
allows funds generated by providing access (e.g., user fees) to be allocated to the protected area.

3.1.3.3. Enforce relevant laws

Enforcement of existing laws is likely to be problematic, especially given the level of
poverty of many countries of the region and understaffed law enforcement agencies. However, it
must be recognized that even in an affluent country like the United States, enforcement of
existing laws that protect manatees is inadequate and assessments of the efficacy of existing
regulations is uncertain (U.S. Fish and Wildlife Service 2001). Thus, lack of funding to support
enforcement and to gauge the effectiveness of programmes is a ubiquitous problem.

Manatees must be maintained as a protected species as currently provided by laws of
most Wider Caribbean countries. Countries of the region should ratify the SPAW Protocol, the
CITES Convention, and the Convention of Migratory Species if they have not done so. The
Convention of Migratory Species of Wild Animals (also known as CMS or Bonn Convention)
aims to conserve marine, terrestrial, and avian migratory species throughout their range. It is an
inter-governmental treaty, included under the aegis of the United Nations Environment
Programme, concerned with the conservation of wildlife and habitats on a global scale.

= Law enforcement regulations to reduce/ban gill netting The significance of manatee mortality
or injury due to accidental entanglement in nets is generally unknown. However, as one of
the greatest immediate threats to manatees in the region, gill net fishing in rivers must be
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banned; this will require that appropriate regulations be developed, implemented, and
enforced. Attention must be given to nets illegally placed across or near the mouths of rivers,
thereby blocking river and lagoon access.

Restrictions of fishing should be implemented in areas used by manatees for breeding and
calf rearing. Data on the frequency of entanglements as well as on the characteristics of the
different fishing gear and methods used during these events should be collected. By taking
full advantage of opportunities to collect data on incidental entanglements, it will be possible
to increase understanding of entanglement problems and identify ways to resolve them.

To address matters relating to incidental entanglement, it is necessary to develop working
relationships with the fisheries authorities and stakeholders. Cooperation among local
fishermen, authorities, and researchers can be useful to seek and promote better fishing
practices that prevent the incidental entanglement of manatees. Management actions need to
incorporate appropriate socio-economic considerations that identify alternative livelihoods
for displaced fishermen. It is also important to recognize that modifications to fishing gear or
fishing practices can have an unintended negative effect on other species. Thus, before any
fishing gear or practice is formally implemented, it is necessary to determine its
effectiveness. The development of educational materials about fishing-related mortalities can
help to create awareness among local communities. A public awareness campaign developed
for relevant stakeholders can also help to foster relationships with the proper authorities. The
campaign should also foster the involvement of the public in efforts to mitigate/minimize
fisheries interactions with manatees.

= Law enforcement regulations against manatee hunting Direct exploitation of manatees is
usually driven by the demand for products or commodities to be sold (e.g., meat, blubber, oil,
bone carvings). In some countries, illegal hunting seems to be disappearing. Despite this
trend, the take of even a few manatees every year may represent the difference between
growth and decline of very small manatee populations. Efforts should be made to educate
local communities that: a) hunting manatees is illegal, b) manatees have values beyond being
commodities, and c¢) well designed programmes that conserve manatees have certain benefits
in terms of ecosystem maintenance and productivity. Following such education/awareness
programmes, there may be sufficient peer pressure not to hunt that the problem may be
eliminated. If not, hunters should be initially warned and later apprehended to set the
example among violators.

3.1.3.4. Reduce human-related injuries and mortality

Maintenance and increase of law enforcement regulations is vital to reduce human-
related injuries and mortalities. Information related to manatee mortality can be useful for
understanding the impact that certain threats have on a particular manatee population. If the
information is systematically collected over time, it can be used to focus management,
enforcement, and educational efforts and thereby help enhance conservation. Carcasses can be
used to facilitate anatomical, genetic and other studies.
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= Boat strikes can kill or seriously injure animals
to the extent that reproduction is impaired. In
Belize, for example, boat collisions were the
main cause of death of manatees from 1996 to
2003 (Auil and Valentine 2004). In Florida,
watercraft collisions represent the largest
identified cause of manatee deaths (U.S. Fish
and Wildlife Service 2001) and account for
approximately 20-30% of the annual mortality
(as many as 98 manatees/year; Marine
Mammal Commission 2006); boats also
seriously injure manatees and may thereby
compromise the health of individuals
sufficiently that they succumb more easily to
disease or other factors. Boat speed regulatory
zones exist in Florida, but their existence and
their effectiveness in reducing mortality are
controversial.

Caribbean local and national governments
should work to educate stakeholders about the
risk of injury and death to manatees due to
watercraft collisions. It is also necessary to
initiate a system to obtain reports of boat
strikes to determine rates and distribution of  Figure 26. A manatee showing permanent
strikes. Measures should also be taken to scars from boat strikes (Photography by
manage vessel traffic in high use habitats for Mote Marine Laboratory).
habitats for manatees, restrict close approaches
of manatees by boaters, and improve vessel and propeller designs. These and other
recommendations regarding human behavior around marine mammals appear in Reynolds
and Wells (2003).

3.1.4. Promote cooperation and exchange of information on manatee conservation at the

national and regional levels

The results of all scientific research should be encouraged to be made available and
disseminated through relevant scientific and public forums in the Wider Caribbean Region and
globally. International cooperation is needed to create better research and educational
programmes, and to stop manatee poaching at the regional level. For example, international
cooperation among Belize, Guatemala, and Honduras will be essential to eliminate manatee-
poaching activities in Port Honduras. A manatee working group could be established in this
region to generate an education/awareness programme for local communities. The National
Manatee Working Group of one of these countries, Belize, has already been collaborating with
specialists from Mexico and the United States to develop research priorities, educational
programmes, and conservation efforts designed to stop manatee poaching. This initiative should
be extended to other countries to create an international working group that meets annually.

This is an area in which the Caribbean Environment Programme of the United Nations
(UNEP) could play an extremely effective coordination role. UNEP should, for example, create a
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systematic process by which countries of the wider Caribbean provide information regarding
new programmes, programme effectiveness, and conservation issues associated with manatees
and their habitat. This information should be shared regularly (i.e., semi-annually) with all
governments and organizations that cooperate in this endeavor.

3.1.4.1. Prepare/update national recovery plans and organize recovery teams

The “Revised Draft Action Plan for the Conservation of Marine Mammals in the Wider
Caribbean Region (MMAP)”, proposed that a national recovery plan should be developed if
marine mammal populations are subjected to one or more of the following:
= QOver-utilization,
= Inadequate monitoring and/or enforcement of protective regulations,
= Degradation of habitat, and other factors (disease, etc).

Manatee populations fit these characteristics in most parts of their range. In order to
ensure the continued survival of manatee populations, it is recommended that countries develop
or update their national recovery plans. Recovery plans develop protocols for protecting and
enhancing species populations. The plan should contain goals, objectives, guidelines,
information needs, justification of research and management programmes, and an
implementation schedule for activities designed to further the preservation of the species. The
plan should be tailored to the specific needs and conditions of each country. Recovery plans from
Colombia, Costa Rica, Belize, Florida, Guatemala, Venezuela, the United States, and Puerto
Rico can be used as examples. Copies of some of the recovery plans are available online on the
website of each national environmental agency. The recovery plan for the Florida manatee is
available on the  website of the U.S. Fish and Wildlife Service
(http://www.fws.gov/northflorida/Manatee/Documents/Recovery%20Plan/MRP-start.pdf).

National recovery plans should be based on the best available data for each country and
include an annotated list of the activities to be adopted in the fields of conservation, scientific
research, law enforcement, and education. The recovery plan should also include, to the extent
possible, a contingency plan dealing with effects of catastrophic events (such as oil spills,
hurricanes, epizootics), a protocol for rescue and rehabilitation of distressed or injured manatees,
and guidelines on the release and re-introduction of rehabilitated animals to the wild. The
Caribbean Stranding Network in Puerto Rico might be contacted regarding the latter points given
their previous involvement with injured manatees. It is advisable to produce and distribute a list
of individuals and agencies available to help during such events.

The recovery plan should be revised and updated at least every five years to reflect
changes in information availability, agency leadership, status of threats or other factors. It should
include criteria for determining the status of the species (see earlier definition) and for assessing
progress in reaching recovery goals. The Action Plan for the Conservation of Marine Mammals
in the Wider Caribbean Region considers that a population is recovering if:
= [t is stable or increasing,
= Habitat is adequate to support the needs of that population, and
= Threats (direct to species or indirect to habitat) are identified and controlled.

The elaboration of this recovery plan should involve the participation of investigators,
conservationists, managers, policy makers, government officials, and non-governmental, grass
roots, and community organizations. This group of experts should comprise the national recovery
team, in charge of coordinating the implementation of recovery activities, and monitoring and
evaluating the recovery plan’s progress at the national level. The establishment of national
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recovery teams can be done at low cost, but at least some of the work that is needed to
implement a plan successfully will likely require involvement of paid personnel; wholly-
volunteer networks have been unsuccessful in many cases in maintaining critical programmes
over the long term. Bilateral agreements with countries which have already developed their
recovery plans could be undertaken to assist with the preparation of recovery plans in other
countries.

3.1.4.2. Establish an information and cooperation network

3.1.4.2.1. Regional manatee network

The development of a regional manatee network is of great importance in the Wider
Caribbean. The network would allow researchers, managers, and students to exchange
information. It could also help coordinate efforts and share experiences among people with
similar conservation and education interests. The creation of a centralized library is of a great
need. Much of the information generated about manatees in the Wider Caribbean countries does
not reach a wide audience because the information is not easily available. However, many
reports, theses, and articles are in electronic format and should be put in an electronic database
that people can access on the Internet.

This approach is already underway. Mote Marine Laboratory (Florida, USA;
www.mote.org) has started to develop and provide to UNEP and others a library of PDFs for
manatees. On a broader scope, the U.S. Marine Mammal Commission (which has supported the
work of the [UCN Sirenian Specialist Group for many years) is considering including a library of
sirenian-related PDFs on its website. Additionally, some local research groups have made their
reports and publications available online and they can be accessed at no cost. For example, in
Costa Rica, Fundacion Salvemos al Manati has several electronic documents available to the
public on their website (http://www.fundacionmanati.org). Additionally, the utilization of an
electronic mail network among all institutions involved in manatee research in the region can
expedite the exchange of information.

A regional information-sharing system would improve cooperation among the groups
presently conducting research on manatees in countries of the Wider Caribbean. Sirenian
researchers have the advantage of working with a small number of species distributed in a
relatively restricted area, as compared to some other marine mammal specialist groups. This
characteristic allows professionals involved with manatee conservation in the Caribbean to work
at an almost grass-roots level, with the tremendous advantage of facilitated coordination of
activities and reduced levels of bureaucracy. The existing newsletters of the [IUCN/SSC Sirenia
Specialist Group, SIRENEWS, Sirenian International, and The Society of Marine Mammalogy
Newsletter should be considered as important channels for sharing of information. Since they
already exist, funding and time will not be required to develop another news-sharing mechanism.

3.1.4.2.2. Manatee regional network coordinator

A regional manatee coordinator should be selected to assist with the coordination of
manatee-related activities in the region. Coordinator responsibilities should include collecting,
centralizing and disseminating all information concerning manatees, coordinating all research
and manatee management activities, and identifying relevant sources of financial support for
specific projects. To ensure that the individual selected is knowledgeable about manatee biology
and has demonstrated an ability to work well with others, the selection might be done in
consultation with the Chair(s) of the IUCN Sirenian Specialist Group.
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3.2. LONG-TERM RESEARCH AND CONSERVATION MEASURES
3.2.1. Research on manatees

The following information provides a fairly comprehensive perspective regarding
research that would be useful to understand and protect manatees. Many countries have no
ongoing research programmes, whereas others have virtually all components underway. For
those countries with little to no current research, it is important to realize that a flourishing
programme takes considerable time, dedication, and funding; thus, for such countries taking one
do-able step at a time is important. Do not be discouraged by the magnitude of a comprehensive
programme! Every step taken toward such an effort can be very useful.

It should also be recognized that a tremendous amount of work has been done on Florida
manatees, but that the U.S. model for certain types of research is, at times, unnecessarily
expensive. Thus, countries seeking to begin a research programme and to develop local capacity
should consider non-U.S. models (e.g., capture and tagging operations as conducted by Dr.
Morales-Vela and his colleagues in Mexico) as effective and cost-effective alternatives.

Research should attempt, to the fullest extent possible, to provide clear answers to
questions associated with conservation (i.e., applied research) rather than to matters associated
with general biology of manatees (i.e., basic research); this is especially important in areas where
funds are very limited. Emphasis should be placed on acknowledgement of scientific uncertainty;
and in quantifying and incorporating such uncertainty into decision-making. This requires not
only the development and application of new scientific methods but also the inculcation of new
perspectives into the socio-political culture. All forms of invasive research should meet with
internationally accepted standards, scientific methodologies, etc. prior to funding and
implementation.

Long-term studies of individually identifiable animals (called longitudinal studies) can be
expensive and require a long-term commitment to funding. However, longitudinal studies should
be encouraged to assess life history, range and distribution, impacts of pollutants, and general
health of animals. Several such studies may be initiated, expanded, or encouraged, even with
minimal resources, that would improve our understanding of marine mammal populations in
coastal and near shore areas. These studies may require non-lethal but invasive techniques and
harassment risk. Therefore standardized protocols should be employed and experienced
researchers should monitor all participants. Participants should be trained to follow protocols and
national systems of permits should be implemented. Lethal methods should not be employed for
research purposes of protected species such as the West Indian manatee.

3.2.1.1. Status and distribution
Research studies must be implemented to examine the natural distributions of manatees
and investigate how they vary over time or as a function of other natural factors.

= Aecrial surveys Aerial surveys have been widely used to determine manatee abundance,
distribution, and habitat use in the Wider Caribbean. However, it is important to note that
there are different types of aerial survey techniques and that the use of a particular technique
should depend on the objectives of the research project (see Mote Marine Laboratory website
www.mote.org). Fundamental types of aerial surveys routinely conducted to assess sirenian
populations: distributional surveys, intensive search surveys, and transects.
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In some, but not all cases, aerial surveys can provide and help verify information on
manatee distribution provided by interviews. Since aerial surveys can be very expensive for
developing countries, aerial surveys can be conducted at least twice a year when enough
background information is available to maximize the usefulness of the surveys. Surveys
should be conducted using a consistent survey route and survey method (aircraft type,
airspeed, altitude, number of observers, etc.) to allow meaningful comparisons among
surveys (Morales-Vela et al. 2000). It is important to use observers who are experienced in
searching for and detecting sometimes-subtle signs of the presence of sirenians, and
maintaining consistency in the specific observers and pilot used eliminates a possible source
of bias.

In areas where little to no information exists, initial surveys should cover the entire
coast, including areas of past and present manatee presence, with thorough searches in areas
where manatee density might be anticipated. These areas may include river mouths, protected
coves and lagoons, or sites identified during preliminary investigations. Regularly replicated
aerial surveys are likely to disclose trends in manatee numbers and distribution. Once
distribution patterns have been established, it may be cost effective to focus most (not all)
surveys on areas known to be occupied by manatees.

Boat surveys should be dedicated to areas of highest density. After basic data have been
amassed and assuming funding is available, efforts could potentially be concentrated on the
intensive monitoring of a few wild animals using radio telemetry to obtain detailed
information on their movements and habitat use.

Telemetry studies The expense associated with telemetry raises an important general issue: it
is vital to give careful consideration to the research question being addressed and to ensure
that an experimental design is developed that will provide clear and useful answers to that
question. It would be extremely unfortunate if considerable money were spent on poorly
designed research that ultimately provides little useful information, especially in countries
with very limited funding. Initially, only a few VHF tags should be used, and the number
increased as appropriate. The use of more costly satellite tags should only be attempted after
background data has accumulated and researchers are familiar with the techniques. Radio-
tracked individuals can provide information about manatee behavior and social structure.
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Figure 27. Aerial and boat surveys are instrumental techniques for studying different aspects of
manatee biology (Photographs by Mote Marine Laboratory).

Figure 28. Research biologists tracking tagged manatees in Chetumal Bay, Mexico (Photographs
by Benjamin Morales-Vela and Humberto Bahena-Basave, ECOSUR).

3.2.1.2. Biological information leading to major aspects of population dynamics

Threats, both natural and anthropogenic, must be identified and monitored (and
quantified if possible) to obtain an understanding of their relative importance and to prioritize
appropriate mitigation and regulatory measures. Current threats to the continued existence of
manatees include poaching, incidental catch in fish and shrimp nets, effects of climate change
(e.g., increased incidence of hurricanes), habitat loss, contamination, watercraft traffic (due to
noise, disturbance, and collisions), debris ingestion, monofilament lines and hooks, and
vandalism. Potential conflicts between manatees and regional human activities, such as fishing,
deforestation and construction of canals and dams should be identified and monitored. Baseline
data should also be acquired on common diseases and parasites in manatees in the Wider
Caribbean and their role in natural manatee mortality.

Manatee strandings also provide scientists with a means to obtain biological information
as basic as where a species occurs in a given location. A stranded marine mammal is defined as
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any dead marine mammal on a beach or floating near shore, or any living marine mammal on a
beach or in water so shallow that is unable to free itself and resume normal activity. The
definition refers to single dead animals, mass strandings, and unusual mortality events (an
unexpected and significant die-off of any marine population that demands and immediate
response). The recovery of carcasses on shores or victims of accidental entanglement in fishing
nets can provide a wealth of information about life history parameters, as well as provide
realistic estimates of human-induced threats and mortality.

Florida and Puerto Rico may both serve as models for the implementation of stranding
programmes. It is necessary to train personnel to use appropriate sampling techniques, archive
samples, and create and maintain a database of findings. Creating a list of veterinarians in the
region who specialize in marine mammals would be a great resource in the case of an
emergency. Cooperation among countries in the region is necessary because manatees may move
across national boundaries. Thus, it is necessary to stimulate on-going efforts and initiate new
measures at the local, national, and regional level to develop active stranding networks. Existing
stranding networks with SPAW members/partners should be encouraged to provide training and
assistance to other countries lacking such expertise. The training should include but not be
limited to veterinarians, epidemiologists, and analytical chemists. In that regard, the U.S.
National Marine Fisheries Service has sponsored regional training workshops (e.g., in Trinidad
and Tobago in 2006) and plans exist to initiate more such training in the future.

3.2.1.3. Regionally coordinated efforts

= Research collaboration An initiative to start regional work in part of the Caribbean started in
November 2006 with the creation of a collaborative group of manatee researchers working in
Mesoamerica. The objectives of the group are to develop research projects and conservation
initiatives in the region, which includes the area from central Mexico to Panama. The group
is composed of 2-3 local researchers from each Mesoamerican country plus an additional
invited researcher from Venezuela. The group intends to assist each other in the use of field
techniques whenever possible. Since some countries have a stronger background in certain
techniques such as radio-telemetry, researchers from these more technologically advanced
countries can help train researchers in other countries interested in using the same or similar
techniques. This type of collaboration should be applied in other areas of the Caribbean, as
the main goal of manatee conservation work is to study, protect, and conserve the species
throughout the entire region. The Mesoamerican research group proposed a series of
recommendations for the region that can be applied to other parts of the Caribbean.

Another example of regional collaboration includes the initiation of a tri-national
management plan for manatees in Southern Mesoamerica, more specifically in Nicaragua,
Costa Rica, and Panama. The management plan is a joint effort by local organizations from
each of the three countries: Fundacion Amigos del Rio San Juan in Nicaragua; Comision
Ambiental del Departamento de San Carlos and Fundaciéon Manati in Costa Rica; and
Asociacion de Amigos y Vecinos de la Costa y la Naturaleza, Fundacion Natura, and
Autoridad Nacional del Ambiente in Panama.

= Multi-national protected areas Animals do not follow political boundaries and this makes
regional work very important. Indeed, the problems that manatees may face in one country
could affect adjacent populations if, for example, animals are protected in one country but are
hunted in a neighboring country. Protection at a large scale is thus necessary. Protected areas
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located along the coast of several countries can potentially serve as corridors for manatees to
move in large areas. One example of this type of large-scale protection is the Mesoamerican
Corridor, comprised of seven Central American countries: Belize, Costa Rica, El Salvador,
Guatemala, Honduras, Nicaragua, and Panama — and the five southernmost states of Mexico
(Campeche, Chiapas, Quintana Roo, Tabasco, and Yucatan). The marine ecosystems of those
countries include the largest and best conserved mangroves in the Caribbean (UNEP 1999).

Some Mesoamerican countries have coastal protected areas adjacent to each other, as
is the case with Chetumal Bay Manatee Sanctuary in the most southeastern part of Mexico
and the Corozal Bay Wildlife Sanctuary in the northern part of Belize. Other countries have
biosphere reserves encompassing a series of protected areas. The Southeastern Biosphere
Reserve includes seven protected area between Nicaragua and Costa Rica: Reserva Natural
Cerro Silva, Reserva Natural Punta Gorda, Reserva Biologica Indio Maiz, Refugio de Vida
Silvestre Rio San Juan, Refugio de Vida Silvestre Los Guatuzos, Monumento Nacional
Archipi¢lago de Solentiname, and Monumento Histérico Fortaleza de la Inmaculada
Concepcion de Maria. The biosphere includes a total of 7,859 km? of protected area in the
two countries. In addition, the reserve has four RAMSAR wetlands: Sistema de Humedales
San Miguelito, Sistema de Humedales Bahia de Bluefields, Refugio de Vida Silvestre Rio
San Juan, and Refugio de Vida Silvestre Los Guatuzos.

Studies of trans-boundary movements This type of conservation initiative at a regional level
is very important because manatees are known to move between countries. Recent
information on tagged animals indicates that inhabitants of the protected area of Chetumal
Bay in Mexico move to the Southern Lagoon in Belize; a travel distance over 260 km (B.
Morales-Vela and N. Auil pers. comm.). This is the first record of such long distance travel
and trans-boundary movements of manatees in the region. Because of this, it is recommended
that the countries in which 7. manatus is found become part of the “Convention of Migratory
Species”. T. manatus is listed in the Appendix I of the Convention and because of this, CMS
parties are required to strive towards specifically protecting the species, conserving or
restoring the places where it lives, mitigating obstacles to migration, and controlling other
factors that might endanger a species (CMS 2004). Studies of trans-boundary movements can
help identify if animals are migrating or dispersing. Studies of movement patterns can help
determine if the movement of animals outside of a particular area is natural behavior or the
result of anthropomorphic pressures. The second situation was documented in Belize, where
manatees stopped visiting the Swallow Caye after swim-with-the-manatee programmes were
allowed without being monitored (Auil 1998).

Regional genetic work Currently, there are two laboratories working on this type of work at
the University of Florida and Mote Marine Laboratory. The manatees exhibiting
transboundary movements between Mexico and Belize were males that could potentially be
siring offspring in two geographical areas. Genetic studies can provide information on
paternity and population sub-structure. Estimates of the level of genetic variation can also
serve as an indicator of the stability of a particular population (S. Carney pers. comm.).
Genetic techniques should use a greater number of and more variable microsatellite loci than
those currently reported in the literature (Garcia-Rodriguez et al. 2000). This would give a
finer resolution of genetic variability and therefore more specific information regarding the
genetic makeup of individuals in different regions.
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3.2.1.4. Monitor climate change and its effect on manatee distribution and survival

The natural and anthropomorphic influences affecting climate change are complex and
dynamic, making them difficult to analyze in relation to marine mammal health. Although the
potential effect of climate change on marine mammals has been little investigated, in Florida,
hurricanes and other major storms are associated with diminished adult survival rates for
manatees in the areas where storms hit (Langtimm and Beck 2003). The decreases in manatee
survival could be due to direct or indirect mortality and/or emigration from the region as a
consequence of storms. If the intensity and prevalence of hurricanes are indeed related to climate
change as some researchers speculate (Langtimm and Beck 2003), then climate change will
likely have noticeable direct effects on the survival of manatees and perhaps other marine
mammals. For example, in Northern Australia, a minimum of 27 dugongs stranded after a
tropical cyclone with winds of up to 185 km/h hit the coast in the southwest Gulf of Carpentaria.
The storm surge also stranded other marine animals including 500" green turtles (Chelonia
mydas), sharks, and fish (Marsh 1988). Although this type of event has not been reported for
manatees, the effects of major hurricanes on manatee habitat and related aquatic ecosystems
should be assessed.

In addition to gross changes in behavior or distribution that occur due to climate change,
there may be other, more subtle changes that occur in terms of the physiology, biochemistry, or
genetics of affected species. These may be evaluated through the careful use of environmental
bio-indicators (biomarkers), in a manner similar to that used to assess effects of exposure to
contaminants or biotoxins.

3.2.2. Monitor habitat condition

Broadly interpreted, habitat encompasses the entire ecosystem upon which a species or
population depends. Manatee habitat is degraded and lost through coastal development,
increased noise from boating, some fishing practices, the introduction of contaminants and other
pollutants, and climate change. Coastal environments are exposed to a wide range of pollutants
including persistent organochlorines, heavy metals, litter, and petroleum hydrocarbons from a
variety of marine and land-based sources, including industrial and agricultural activities. The
potential range of habitat alteration and degradation is immense and long-lived, coastal species
such as manatees are particularly vulnerable. Yet, the effects of human activities on manatee
habitats are extremely poorly monitored and not fully understood.

Actions needed in order to effectively monitor habitat quality include a description of
manatee distributions and an investigation of how the distributions vary over time as a function
of natural factors. Research and monitoring should be undertaken to assess habitat degradation
and pollution, especially in countries with many large-scale agricultural and industrial sources of
water pollutants. A rigorous description of areas where human activities will likely have an
adverse impact on manatee habitat should subsequently be prepared. Information generated
should be used to develop a formal risk assessment of cumulative or interactive effects of a
variety of human activities. It should be noted that effects of water-borne contaminants extend
well beyond manatees including to coastal human residents. Thus, manatees could become an
important sentinel species, the status of which could serve as a barometer of ecosystem and
human health problems. Cost-effective model programmes for initiating contaminant analyses
for manatees and other marine mammals in the Wider Caribbean and nearby areas have been
developed (e.g., Wetzel and Reynolds 2006, Wetzel et al. 2006).
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At the management level, general guidelines and criteria need to be developed to ensure
that coastal and watershed development does not degrade manatee habitat. It is also necessary to
designate environmentally sensitive areas where coastal and/or watershed development is
restricted or prohibited, as appropriate. Local stakeholders should be involved in the design and
implementation of sustainable coastal and watershed development principles.

3.2.2.1. ldentify habitat requirements and protect areas of special significance to
manatees

It is necessary to identify and investigate the distribution of feeding areas (seagrasses and
freshwater aquatic vegetation), mating areas, and calving areas used by manatees. This might
ultimately include the identification of the physio-chemical characteristics of the water bodies
used by manatees. Such information is important since most of the countries of the Wider
Caribbean are undergoing a series of alterations involving coastal development and expanded
tourism activities. Information on habitat requirements will help to identify those areas of special
significance to manatees. No species will survive if its habitat disappears. Therefore, it is
fundamentally important to identify, characterize and protect manatee habitat, and evaluate and
monitor changes. Identified habitat requirements should be included in the national Integrated
Coastal Zone Management framework of each country.

3.2.2.2. Promote restoration of degraded manatee preferred areas

In some countries, siltation, agricultural runoff, and sewage originating from industrial
and urban development have altered habitats previously occupied by manatees. When possible,
areas historically used by manatees should be returned to their original conditions so that
manatees can use them again.

3.2.2.3. Habitat pollution

Near shore environments are exposed to a wide range of pollutants, both transitory and
persistent. Although numerous studies have identified noticeable levels of certain contaminants
(mainly organochlorines and certain metals) in the tissues of marine mammals, there are virtually
no data linking contaminants and associated effects in these animals (O’Shea et al. 1999).

= Location of pollution source In the Wider Caribbean, it has been broadly recognized that
agricultural production and runoff have led to local concerns regarding aquatic pollutants
such as pesticides, excessive nutrients, and herbicides. Actions needed include the
identification of key locations where pollutants or other factors exist that could affect
manatee health. In those key areas, studies should be initiated to assess (a) environmental
contaminant levels in sediments, manatee food items, and manatee tissues and (b) clinical
diagnostic markers of exposure or effects. Such studies should involve tissues from stranded
manatees, as well as from biopsies and live-captured manatees. These studies should utilize
the standardized protocols for sample collection and analysis currently in existence, and use
consistent analytical laboratories.

= Harmful algal blooms (HABs) The frequency and intensity of HABs should be monitored. In
Florida, the circumstances contributing to red tide-related deaths of manatees include
concentration and distribution of the red tide dinoflagellate (Karenia brevis), timing and
scale of manatee aggregations, salinity, and timing and persistence of the bloom. The
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relationship between the frequency and intensity of red tide events should be assessed, when
possible, in relation to anthropogenic factors such as eutrophication and climate changes (see
section 1.c: Long-term recommendations).

3.2.2.4. Acoustic disturbance

Noise is often a form of habitat pollution. In recent decades, anthropogenic ambient noise
has increased dramatically in many coastal areas. Noise can degrade the quality of a habitat and
alter its health. Behavioral and some physiological responses to increased ambient noise have
been documented in marine mammals. Whether manatees can detect boat engine noise and the
frequencies that are best detected is currently a topic of debate. However, a study examining the
behavior of manatees in the presence of vessels found that manatees often respond to
approaching vessels that are at distances up to 68 meters. In the study, manatees were more
likely to change their swimming speed if the approaching vessel was in shallow water than in
deep water. Manatees responded primarily by moving toward or into deep water (channels) and
increasing their speed. Unfortunately, swimming into channels puts the animals in the path of the
approaching vessel before they can reach water of sufficient depth to move safely beneath the
boat (Nowacek et al. 2004).

Another boat-approach experiment conducted in deep water reported that a study animal
fitted with a radio transmitter submerged as soon as the approaching vessel headed in the
direction of the manatee. The animal did not resurface until the boat had passed and was at a
distance of 0.6 km beyond the general area where the manatee was found (Nowacek et al. 2002).
However, the distance at which the animal initially detected the various approaching vessels is
unknown. Sound propagation is poor in shallow water, especially in seagrass areas.

It is currently unknown how well manatees can localize boat sounds, or what features of
the sounds lend themselves to localization. However, effects that are not immediately lethal may
be significant and harmful if they lead to changes in reproduction, migration or movement
patterns, distribution, foraging, social behavior, communication, or lead to increased mortality
over long distance periods.

A range of human activities introduces sound into the marine environment including
commercial shipping and transportation, oil and gas exploration and drilling, dredging and
coastal construction, and military operations. Low frequency sound travels long distances,
particularly in deep waters, which means that local sources can potentially have distant impacts.

To minimize the effects of acoustic disturbance and underwater noise, countries need to
adopt a protocol to minimize effects of noise on marine environments. Boat speed regulations
can help minimize ambient noise as boat noise levels are directly related to boat speed. The
faster a boat goes, the faster the propeller rotates, causing more turbulence and noise. A fast boat
produces a broad range of frequencies above prevailing ambient conditions at frequencies up to
20 kHz. Conversely, when a boat travels slowly and the rotation of the propeller is reduced, the
turbulence is minimal and the noise is significantly reduced. The dominant noise spectrum in this
case is below 1 kHz (Gerstein 2002).

The minimization of ambient noise will require the identification of key areas for pilot
studies where vessel traffic or noise-producing activities might be compared to manatee
distribution and behavior. This will also required the identification of key areas for long term
monitoring. Ongoing research by scientists in the U.S. may clarify this issue, eliminating the
need for the development of expensive acoustic studies elsewhere in the Wider Caribbean.
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3.2.3. Monitor and modify accordingly manatee awareness programmes and law
enforcement measures

3.2.3.1. Manatee awareness

All education and public awareness programmes should be evaluated on a regular basis to
assess their effectiveness within the communities or the groups for which they are targeted, and
be modified if necessary. The use of manatee conservation education programmes in
communities near future reserves should be regularly promoted, through the inclusion of an
education component to all proposed and presently protected areas. An educational programme
for park users and interpretation programme for parks visitors, advising them of the regulations,
should be initiated in protected areas that contain manatees. Local personnel (park rangers,
researchers, managers) must be trained, and tour operators running boats in and out of the area
licensed, so they become familiar and understand the value of the resource, honor all regulations
regarding manatees, and help educate the public.

Since red tide events might be related to anthropogenic factors, an education programme
should be developed to educate the general public about the sources and potential effects of
pollutants on manatees and people. Additionally, education and water management programmes
on-board ships and in ports should be encouraged within the fishing, cruise line, and shipping
industries. Best practice facilities for marine waste reception at ports, marinas, and boat harbors
should be widely available and well publicized. Incentives should be implemented for those that
comply with national and international legislation for pollution prevention on land and sea.

3.2.3.2. Assess and improve the effectiveness of existing laws

Countries should review the laws that make up their protective legislation regarding
manatees and their habitats. The protected status of manatees should be dealt with in an explicit
manner, rather than by default in more general faunal protection legislation. Any ambiguities that
permit double interpretations of the law must be eliminated. If necessary, legislation should be
expanded to address specific areas or conflicts.

Communication among experts on legislation of each country would allow a review of
the legislation at a regional level, and might lead to the updating and standardization of laws and
fines along the area of distribution of the manatee. This would guarantee the species a consistent
regulatory framework throughout its range. As noted earlier for marine protected areas, without
enforcement, legal status does not mean much.

3.2.4. Reduce and monitor activities that may be detrimental to manatees

= Waterborne activities Manatees are very mobile and are capable of substantial movements.
Consequently, they are subject to encounters with boats in the traveled waters. The numbers
of motorized boats in the region are rising as these have been replacing the traditional dugout
canoes in Wider Caribbean countries. To prevent the development of a situation similar to
the one in Florida, speeds will have to be regulated and boat areas designated in preferred
manatee areas. As an added advantage, slow speed zones prevent bank erosion, water
turbidity, and human fatalities. Disturbances such as water skiing, snorkeling, SCUBA
diving, jet skiing, boating, and fishing should be regulated or prohibited within the proximity
of manatee areas. Tourism-associated practices must be regulated to prevent manatees from
moving away from preferred or critical areas.

= (Coastal area development Coastal area development is accelerating in many areas of the
Wider Caribbean. If unplanned, many of these activities may detrimentally affect manatee
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populations by causing pollution, increased boat traffic and water turbidity, and mangrove
destruction. It is necessary to consider these factors when drafting growth management plans
for specific areas, and include sound and comprehensive policies regarding sewage
treatment, agricultural runoff, contaminant input, mangrove destruction, deforestation, and
erosion. Permit application requirements for the implementation of large-scale development
enterprises in manatee habitats should include obligatory environmental impact assessments
and educational and enforcement programmes.

3.2.5. Develop guidelines for manatee watching in the wild and associated activities

The potential effects of tourism are important to consider within the overall context of
human-caused threats to manatees, to ensure that manatee watching is conducted in a manner
that is respectful of the animals, local human communities, and fellow tourists (for guidance on
this topic, see Reynolds and Wells 2003). Intensive, persistent, and unregulated vessel traffic that
focuses on animals while they are resting, feeding, nursing their young, or socializing can disrupt
those activities, and possibly cause long-term problems for populations. Potential negative
effects include:
= Disruption of normal behavior,
= Increased likelihood of vessel strikes,
= Noise pollution from increased vessel traffic, and
= Destruction/pollution of habitat from coastal development.

Ecotourism has the potential to benefit manatee conservation. This can result primarily
from a reduction in animal mortality if former hunters convert to tour guides. Small-scale
ecotourism is already taking place in countries like Belize (Auil 1998). Many people are willing
to travel long distances for the opportunity to observe wildlife in unspoiled ecosystems.
Ecotourism may be beneficial to manatees if properly planned and managed, may represent an
alternative source of income to hunters and fishermen, and may generally improve the local
economy. In Florida, the yearly income of thousands of tourists interested in seeing and
swimming with manatees has contributed to public support for manatee conservation.

The opportunities for developing manatee-specific ecotourism activities vary from
country to country. Proper implementation of such activities requires the design of tourism plans
in collaboration with local stakeholders to conserve the ecological characteristics of the area and
ensure low-impact tourism development. It is important to note that there is a fine line between
human-manatee contact and harassment. Because of this, at the management level, it will be
necessary to 1) designate sensitive areas where ecotourism is restricted or not allowed, 2) define
management strategies for visitors and granting of concessions to commercial enterprises, and 3)
establish associations of ecotourism operators. Other things to consider include:

* Training programmes They should be established at the national and regional level and local
people should act as guides, educators, vessel operators, and interpreters. Only licensed
guides, who must go through a training programme, should be allowed to take visitors for a
closer viewing of the animals.

= Visitors: codes of conduct for manatee watching The number of visitors must be limited, and
their presence and actions regulated and restricted to certain areas and times of the day.
Visitors must receive an educational talk and be advised of the local rules. Feeding, in
particular, should not be allowed and harassment in general (broadly defined as an activity
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that changes the “normal” behavior of animals) should not be tolerated. Only small-scale
businesses, adapted to the local community, may be allowed into the area to improve the
local economy rather than negatively affect it. Operators should also be encouraged to
develop partnerships with scientific organizations to provide opportunities for research.

= Assessment of manatee watching activities When possible, science should be conducted
simultaneously with ecotourism to study the effect that ecotourism has on manatee behavior.
Studies have shown that manatees respond to approaching vessels at distances ranging from
25 to 50 m. The distance at which manatees initially detect the approaching vessels is
unknown (Nowacek et al. 2004). In Belize, ecotourism boats resulted in manatees stopping
the use of a particular area. However, this area is now a Wildlife Sanctuary managed by the
group of tour guides and other grassroots community members (Auil 1998). Boats can have a
negative impact not only on manatee behavior but also on the environment. In Florida, one of
the most severe direct adverse on manatee habitat is the damage to seagrasses caused by
boating activities in shallow coastal waters and estuaries. Propellers leave scars that are often
tens of meters in length and that result in complete removal or rhizome and shoot biomass
within the affected scar area (Smith 1993). Even if boats travel slowly in a manatee area, they
may operate at fast speed in nearby zones, which may still be an important habitat for
manatees. Thus, ecotourism areas should include an outer zone in which boats are required to
drive slowly. If studies show that ecotourism is having a negative impact on manatee
populations, regulations should be revised to make the necessary changes or stop the activity.

3.2.6. Develop guidelines for manatees in captivity

Removal of manatees may cause more harm than benefit to manatee conservation in the
Wider Caribbean. The removal of only a few animals from small populations like those of the
Wider Caribbean is likely to have an impact on the reproduction, gene pool and maintenance of
the subspecies in the area. Because of this, removal of wild manatees for captive display inside
or outside of the country, as has occurred in the case of West Indian Manatee exhibits in
aquariums in Japan and Holland, should be carefully regulated and minimized. The possession
and commercial trade of manatees, if allowed at all, should be done in accordance with the
SPAW Protocol, CITES, and other relevant treaties and agreements.

= Rescue and rehabilitation Programmes involving captive manatees should deal exclusively
with rescue and rehabilitation, with high consideration given to maximizing public education
during the process. Rehabilitated manatees should be returned to the wild unless they are
deemed unable to re-adapt to natural conditions. In the eventual release of an animal, the area
for relocation must be carefully selected and the animal marked (ideally tagged) and closely
monitored. Brazil has shown that the reintroduction of rehabilitated manatees is possible and
can be successful. Programmes in Florida have demonstrated the feasibility of propagating
manatees in public display facilities. The monetary burden of maintaining manatees in
captivity under adequate conditions, however, may be excessive for many Wider Caribbean
countries. Strict guidelines should be established for cases where manatees are maintained in
captivity for rehabilitation purposes to ensure that the well being of individual manatees is
upheld. All cases of captivity and semi-captivity must be approved by the agency responsible
for issuing the protective laws for manatees. A veterinarian must be appointed to ensure the
animals’ well being, proper and daily supply of well-balanced diet, and regular health check-
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ups. The standards used in the United States for marine mammal rehabilitation facilities are
available at http://www.nmfs.noaa.gov/pr/pdfs/health/rehab_facilities.pdf

= Public display Captures for display and other non-rehabilitation situations must be prevented.
However, in cases in which a country already has manatees in public display, the exhibition
must be coupled with public education and research programmes. The economic,
conservation, and educational value of those exhibits should be investigated and results
should be disseminated to the government and the public.

Existing captive facilities should be improved and should adopt standards for the best
possible care of manatees. They must meet basic requirements regarding size of the
pool/enclosure and water quality. The regulations on long-term facilities used by the United
States can be used as a reference. The United States Department of Agriculture has helpful
information on animal care regulations, definitions, regulations, standards, and rules of
practice. The information is available in the main site of the animal care section found at
http://www.aphis.usda.gov/ac/publications.html In the United States, standards for education
and conservation programmes of marine mammal display facilities are developed and
endorsed by the American Association of Zoos and Aquarium (AZA) and the Alliance of
Marine Mammal Parks and Aquariums (Alliance); information is available on their websites.

3.2.7. Provide training for local personnel and biologists in the area of coastal zone

management and conservation

The continuity of programmes dedicated to manatees into long-term national initiatives
will require the development of local expertise and committed individuals. Local, regional and
national biologists must be trained at various levels, from technician to scientist, as well as
through internships. As the availability of wildlife programmes might be very limited at the local
level, candidates may have to seek education abroad. Training may not have to be focused
specifically or only on manatee biology; in fact, individuals who are broadly trained as
biologists, rather than completely focused on manatees have considerable professional strength.
Programmes should preferably focus on coastal wildlife management and conservation, which
provide a broader scope of disciplines. Close co-ordination would be maintained with the
training component of the SPAW Regional Programme for protected areas and wildlife
personnel.
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Table 7. Summary of suggested short- and long-term recommendations.

Type of Task/subtask Description
recommendation numbers
Short-term or priority 3.1.1. Assess manatee current status and distribution

3.1.2. Define guidelines for data collection/censusing
3.1.3. Provide protection for manatees and manatee habitat
3.1.3.1. Improve manatee awareness
3.1.3.2. Protected areas
3.1.3.3. Enforce relevant laws
3.1.34. Reduce human-related injuries and mortality
3.1.4. Promote cooperation and exchange of information on manatee conservation (national and regional)
3.1.4.1. Prepare/update national recovery plans and organize recovery teams
3.1.4.2. Establish an information and cooperation network

Long-term 321 Research on manatees
3.2.1.1. Status and distribution
3.2.1.2 Biological information leading to major aspects of population dynamics
3.2.1.3. Regionally coordinated efforts
3.2.1.4. Monitor climate changes and their effect on manatee distribution and survival
3.2.2. Monitor habitat condition
3.2.2.1. Identify habitat requirements and protect areas of special significance to manatees
3.2.22. Promote restoration of degraded manatee preferred areas
3.2.23. Habitat pollution
3.2.24. Acoustic disturbance
3.2.3. Monitor and modify accordingly manatee awareness programmes and law enforcement measures
3.2.3.1. Manatee awareness
3.2.3.2. Assess and improve the effectiveness of existing law
3.2.4. Reduce and monitor activities that may be detrimental to manatees
3.2.5. Develop guidelines for manatee watching in the wild and associated activities
3.2.6. Develop guidelines for manatees in captivity
3.2.7. Provide training for local personnel and biologists in the area of coastal zone management and conservation
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4. SUGGESTED COUNTRY-SPECIFIC ACTIONS

In order to ensure that manatee conservation efforts are regionally and nationally focused
on issues of critical importance, countries should attempt to identify key conservation concerns
(based on existing information). In this context, the following country-specific recommendations
have been included to assist with the identification of critical issues relevant to manatee
conservation in each country. Country names followed by an asterisk include recommendations
provided by local experts. Countries with two asterisks include combined recommendations
provided by both local experts and the authors based on existing information. Countries with no
asterisk include recommendations elaborated solely by UNEP-CEP based on existing
information for a particular country. The participation of experts is recognized in Appendix I:
“List of Contributors”. Table 8, which is included at the end of this section, summarizes the
recommendations for each country.

4.1. BAHAMAS

= Research Radio-tracking studies have provided valuable information on movement patterns
of manatees to and from the Bahamas. Some animals have been found to originate from
Florida (Reid 2000, Lefebvre et al. 2001). When animals are captured and tagged, genetic
samples should be taken to examine their genetic make up. Genetic techniques should use a
greater number and more variable microsatellite locis than those currently reported in the
literature (Vianna et al. 2006). This would give a finer resolution of genetic variability and
therefore more specific information regarding the geographic origin of sampled individuals.

4.2. BELIZE (*)

While many strategies included in the Belize Recovery Plan (Auil 1998) have been
accomplished, there are still some outstanding activities, and with new information have come
new recommendations:
= Habitat protection Three protected areas (wildlife sanctuaries) in Belize have been legislated

specifically for manatee conservation. Each has an identified community group either
formally co-managing or working towards co-management of the individual sites. Increased
support for these groups is recommended, along with networking in order to strengthen each
group’s capacity to manage these critical manatee habitats. In this light the following
recommendations should be considered:

1. Create management plans for the three manatee wildlife sanctuaries. The management
plans for other protected areas that include manatee habitat should also be reviewed,
making recommendations to include manatee protection at those sites.

2. Establish and/or continue scientific research within protected areas to monitor and
improve the effectiveness of the protected area as a conservation strategy.

3. Monitor manatee movements between protected areas to determine travel corridors and
additional activity centers for protection.

= Recovery plan and regulations
1. Review and update the National Manatee Recovery Plan.
2. Ensure that all coastal development projects take into consideration impacts on manatees
(e.g., increased boating activities, loss of seagrass beds due to dredging and filling);

118



where applicable, strategic mitigation measures should be included in these projects’
environmental impact assessments.

3. Establish and enforce boating rules (e.g., slow speed zones) in areas with high potential
for conflict between manatee and human use.

National stranding network The current Stranding Network needs to be strengthened by
recruiting and training added individuals in collecting and recording data and in maintaining
the national stranding database. This can be done by:

1. Conducting at least one Stranding Network training session each year.

2. Updating and streamlining data to be collected for each dead stranding.

3. Continuing the manatee rehabilitation and release project.

Research In order to accomplish the goal of creating and conducting appropriate management
strategies for the threatened manatee, it is imperative to continue and enhance research
techniques. Data on life history, distribution and relative abundance of the species will allow
decision-makers to make informed choices (Auil 1998). While current research projects
continue to be carried out, new projects and scientific collaborations should be developed in
areas not yet studied:

1. Monitor manatee movements using remote sensing techniques (VHF, PTT, GPS
tracking), continually adding sites identified as critical manatee habitat.

2. Continue health assessments and monitoring of individuals to determine life history
characteristics of the Belize population.

3. Continue collection of samples for DNA studies to identify the population relatedness
within Belize and among the region. This is important in light of the reported manatee
movement between Mexico and Belize.

4. Continue photo-id database development.

5. Continue surveys to monitor for major changes in countrywide counts.

6. Continue fine scale ecology and behavior studies in the Drowned Cayes, Southern
Lagoon, and Turneffe Atoll. Identify and recruit research in additional high-use sites
(e.g., Corozal Bay, Placencia Lagoon, and Gulf of Honduras).

7. Provide opportunities for individual scientists in Belize (and adjacent countries) to
network and collaborate in an effort to determine a statistically valid population estimate.

8. Encourage/require local research projects to publish in both popular and scientific
venues. Peer reviewed publications can be used to develop site-specific management
actions and direct future research. Popular publications ensure support for activities
among local and international constituents.

Educational outreach Educational outreach programmes directed at primary and secondary
school students need to be continued. There is indication that hunting may still take place in
areas perceived as “safe” for manatees. National and local education campaigns aimed at
coastal communities are recommended as a way to bring manatee conservation back into the
public eye.

Regional collaboration The Corozal Bay Manatee Wildlife Sanctuary in northern Belize
borders southern Mexico’s Chetumal Bay Natural Protected Area for manatees. The
management/research groups working in this large protected manatee system should build
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international relationships to conduct research, education, and particularly enforcement
activities in the joint system. Similarly, the Port Honduras Marine Reserve provides habitat
for the manatees that probably use the coastal waters of both Guatemala and Honduras.
Collaboration along the southern boarder is recommended, possibly through existing
partnerships such as TRIGOH.

4.3. COLOMBIA (*)

Research One of the most important studies needed is a detailed examination of manatee
distribution zones and possible abundance of manatees in the country. Another study should
identify the number of manatees kept in semi-captivity and should also examine the
possibility of re-releasing these animals into their natural habitats. If manatees are released,
the animals should be tagged and their movements should be monitored.

Environmental education It is necessary to start the development of an environmental
educational programme in coastal areas. The educational campaign should be developed to
reduce or eliminate illegal hunting. Areas were manatees are sighted regularly should be
declared special areas of protection.

4.4. COSTARICA (*)

Legislation The implementation and enforcement of environmental regulations is necessary
in important manatee habitats. One of the major problems faced by manatee populations in
Costa Rica is boat traffic. Yet, there is little protection to this end in key manatee areas such
as Parque Nacional Tortuguero, Refugio de Vida Silvestre Barra del Colorado, and Reserva
Forestal Pacuare. The presence of authorities from the Ministerio del Ambiente is needed to
monitor boating activity, because boat presence has a significant impact on local human
communities. As indicated in the Plan de Accion para el Manati (Jiménez et al 2001), such
regulatory visits are important even if they are only one component to manatee conservation.
Frequent patrolling can help raise awareness and minimize the negative effects of boats on
manatees.

Environmental education Education is needed because activities initiated by local
communities, such as poaching and entanglement in fishing nets, are still a problem for
manatees in Costa Rica. Although poaching has decreased significantly, there are still
sporadic reports of occurrences in the country. Fishing is also a problem because nets are
places in areas where manatees can potentially get entangled. These two problems strongly
suggest that educational programmes are needed, especially in protected areas and in
adjacent communities. Unique educational programmes should be designed for each
community because communities have different needs and methods of exploitation
associated with natural resources. For example, the community of Barra del Colorado utilizes
resources more intensively than the communities of Barra de Tortuguero and Barra de
Parismina. This is because the community of Barra del Colorado has greater economical
needs and is more isolated than the other two communities. Barra del Colorado is also in the
area where sporadic cases of manatee hunting for meat consumption have been reported (R.
Sandi pers. comm.). The continuation of this illegal activity combined with the problems
related to incidental entanglements reflect the lack of 1) presence of personnel from the
Ministerio del Ambiente de Costa Rica, and 2) coordination of activities between the
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authorities in charge of protecting manatees and on-the-ground conservation efforts. These
problems also indicate that outside of protected areas, manatees likely face even more
troubles that affect the status of the species in the entire country.

Research Scientific studies need to focus on providing information that can be used as a tool
to conserve manatees. Radio-tagging studies can help provide basic information on relevant
ecological aspects for the conservation of the species. Recent research projects have studied
methods to capture manatees so that they can be radio-tagged. These studies are helpful
guides for future research because they have identified capture methods based on the unique
characteristics of the habitats where manatees are found.

Implementation of regional conservation initiatives Such initiatives and treaties are needed to
promote conservation with neighboring countries, especially with Nicaragua and Panama.
Manatees may migrate to and from neighboring countries and regional efforts are needed to
protect the species since the threats faced in one country will affect the animals living in
another. Efforts are currently underway to start regional work with Panama.

4.5. CuBA (**)

Assessment of human related activities The conflict between manatees and fishing activities
needs to be evaluated. This issue is essential to address, as incidental entanglement is one of
the major threats affecting manatees in Cuba. Collaboration with fishing communities could
help identify alternative practices and ways in which current fishing practices can minimize
incidental entanglement.

Environmental education In areas where incidental entanglement is a problem, it is critical to
implement a community-based education campaign. The magnitude of incidental takes
should be investigated as part of interview surveys.

Assess and improve the effective of existing law In Villa Clara, regulatory measures need to
be implemented in the protected areas of Las Loras, Lanzanillo Pajonal Fragoso, and Las
Licuas Cayo del Cristo.

4.6. DOMINICAN REPUBLIC

Research A comprehensive study examining the distribution of manatees for the entire
country is urgent, as no current information exists. Such a study should emphasize periodic
aerial surveys to assess countrywide manatee distribution and relative abundance, and
incorporate follow-up surveys. Ideally, local communities would be encouraged to participate
in interview studies and population monitoring efforts. Such stakeholder involvement could
build local capacity and strengthen long-term manatee conservation goals in the region.

In addition, possible threats to manatees and their habitat should be examined,
including contaminant analyses at index sites where concerns are high and manatees are
known to be present. Samples collected opportunistically from stranded animals and
carcasses can be used in genetic and contaminant analyses to help identify potential health
concerns for local manatee populations. An expansion of the current stranding network
would directly benefit these studies and help reduce incidents of manatee injury or death
related to anthropogenic causes.
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4.7. FRENCH GUIANA

Research Manatees may move between French Guiana and parts of Brazil and Suriname. A
radio-tagged study could help to identify whether those movements occur. If this is the case,
a management plan at the regional level is needed. Studies assessing the potential impact of
contaminants on manatees and other marine life are also necessary. Bodies of water are being
contaminated with fuel as a result of common practices like emptying fuel tanks in the water.
Additionally, rice fields may have negative impacts on aquatic ecosystems because
insecticides such as DDT, dieldrine, and aldrine may still be used (de Thoisy et al. 2003). A
regional conservation programme is also required that focuses on protected areas.

4.8. GUATEMALA (*)

Environmental education and enforcement of relevant laws Poaching is still a threat to
manatees in Guatemala. An environmental programme should be developed and directed at
towns in which poaching still occurs. Educational programmes used in other areas such as
the neighboring country of Belize can be used as guidelines since those programmes proved
to be successful in reducing illegal hunting. Additionally, existing law needs to be reinforced.
Despite legal protection, hunters continue to poach manatees without fear of incurring fines.
If the recommendation to increase environmental education and law enforcement is fully
embraced, this single action can have a significant positive effect on the population status.

Boat and fishing activity Boats are not regulated in protected areas. A study examining the
possible effects of boats on manatees using the southeast corner of Lago de Izabal (from
Ensenada Lagartos to Punta Chapin) is strongly needed. This area is considered a calving
ground because calves are regularly sighted in these shallow waters. Yet, motorboats are not
regulated in the area and they have been sighted in close proximity to manatees. Most boats
are from fishermen who use the area to purse seine, which is also unregulated and thus is
another critical area of concern. Manatee entanglements in this type of net appear to occur in
this part of the lake and they have also been reported frequently in other countries,
particularly for calves and juveniles. Purse seining needs to be regulated by the government
and alternative places for fishing need to be identified.

Research It is unclear if manatees move out of Lago de Izabal. Yet, the movement of
manatees from this area to other geographical locations is an important consideration
especially if mining activities commence near the lake in an area where the highest number
of manatees has been documented for the country. If funding is available, a radiotelemetry
programme should be started in Lago de Izabal to study manatee movements, especially after
mining activities start. If animals are captured for tagging purposes, tissues can also be
collected for genetic work and contaminant analysis. A contaminant study is important
because the waters inhabited by manatees in Lago de Izabal have been reported to have lead
(H. Garcia pers. comm.). This not only directly affects the manatee population but also
threatens the health of people who illegally consume manatee meat.

Most current research efforts are focused on Lago de Izabal. Studies of manatees
using Bahia de Manabique are needed; this is an important area for manatees but nothing is
known about the animals specifically using those waters. Studies can potentially focus on
behavioral observations of the species due to the good visibility of the waters in this bay. A
study that compares different aspects of the ecology of animals using the waters of Bahia de
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Manabique versus Lago de Izabal is needed as the two areas are ecologically different, which
may affect the behavior and ecology of manatees inhabiting the two areas.

4.9. GUYANA

Research The most urgent task is to determine the status and distribution of manatees
throughout the country. It would be preferable in this case to use large-scale aerial surveys to
examine distribution. However, if this were not immediately possible due to cost and other
logistics, it would be useful to obtain baseline data by conducting interview surveys and
other low cost distribution studies.

4.10. HAITI

Research The most important task is to determine the current status and distribution of
manatees in the country, as the only available information is based on a study conducted in
the late 1980s. New surveys could use the same methodology used by Rathbun et al. (1985).
In a country with strong need for economical support, international funding agencies like
Sirenian International can be contacted to request their participation in this initiative.

4.11. HONDURAS (*)

Research The responsibilities of coordinating and developing manatee research should be
assigned to one person or central office. This person/office should ideally be located near the
North Coast so that they can have immediate access to sites where manatees are found in the
country. The office responsibilities would include collecting data on manatee sightings and
organizing yearly flights over key areas.

Manatee “hot spots” identified on the North Coast (i.e. Cuero y Salado Wildlife
Refuge, Rio Aguan and Rio Chapagua) need to be surveyed once a year or once every two
years in late March through early May to determine any changes in distribution and relative
population abundance. Those flights should be coordinated by the national manatee research
coordinator and this person should seek the collaboration with an external party that has
previously conducted aerial surveys in the region.

La Mosquitia coast needs to be surveyed to determine the status and distribution of
manatees in that area. For completion of the initial survey, a small team can be assembled
such as the one organized for the North Coast surveys. In spite of manatee sightings in aerial
surveys in 2000 and 2005, the coastal section from the Guatemala border to Punta Sal needs
extensive surveying to determine manatee distribution in that region. Sightings in this area
might represent migratory animals and not a true hot spot, though an exception might be the
wetlands of Omoa.

Finally, the next step towards studying manatees in Honduras is to better understand
their movements and behavioral ecology. For this it is recommended that some animals be
monitored by radio and satellite tagging studies. The best location for such tagging is Cuero y
Salado Wildlife Refuge, both because of its accessibility and its consistent population of
manatees. As mentioned before, this represents a future step in protecting manatees in
Honduras and should be considered after several years of population surveys. It is
recommended that a relationship be established with the USGS Sirenian Project team and/or
the Wildlife Trust team already working on preliminary studies in Belize.
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Biological information leading to major aspects of population dynamics When a manatee is
found dead, a necropsy should be conducted to determine cause of death and samples
preserved for museum specimens. If the carcass is not fresh, pictures of the body and
anecdotal information should be noted as well as standard measurements and information on
possible cause of death. If the carcass is fresh, skin tissue should be preserved for DNA
analysis. In addition, the bones should be recovered for study whenever possible. A copy of
all these data should be given to the manatee research coordinator.

Environmental education Local education about manatees should be a high priority both on
the north coast and in La Mosquitia. Increased awareness will help generate more reported
manatee sightings and hopefully encourage the reporting of dead animals. The local people
of the North Coast need to be informed that the relative abundance of manatees in the region
is decreasing.

Protected areas The continued protection of Cuero y Salado Wildlife Refuge is highly
recommended. Comparisons of recent studies with those of aerial surveys conducted in 1979-
80 indicate that more ecological studies need to be carried out in Laguna Thompson. This
will help whether excess sedimentation and/or chemical runoff from the African oil palm
plantations is adversely affecting the ecosystem.

4.12. JAMAICA

Research Top priority should be given to conducting broad scale surveys throughout Jamaica
to obtain information on the patterns of distribution and relative abundance of manatees. No
more manatees should be kept in semi-captive conditions until the status of the manatees in
the country is determined stable. The removal of even a few individuals from the population
can have dramatic results if population size is small.

Develop guidelines for manatees in captivity Three manatees are currently kept in captivity
in the Alligator Hole River. It is necessary to determine the carrying capacity of the river
because in 1996, the food resources available for manatees in the river were depleted and a
supplemental feeding programme was established (Mignucci-Giannoni et al. 2003). No
more manatees should be introduced into the river until information is available on its

carrying capacity.

4.13. MEexico (*)

During the last meeting of the Mexican National Manatee Technical Advisory Committee

(NMC) in November of 2006, the group analyzed the major threats, conservation and research
problems associated with manatee protection in the country. Several priority research

recommendations and conservation actions were formulated during this meeting with the
intention of implementing them within the next four years.

1.

The main recommendations include:
The NMC recognizes the necessity to develop official standardized protocols in order to
support the stranding programme; in particular the rehabilitation of calves and adults and the
release efforts developed in different regions of Mexico. Additionally, institutions
participating in the NMC that have manatees in captivity will work on standardizing
protocols related to better captive management and husbandry.
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2. The NMC recognizes that a large portion of the coastal area in Yucatan Peninsula and
Tabasco are natural protected areas (NPA) and that several of those NPA’s have significant
manatee populations. However, NMC is concerned because some of those NPAs have
serious management limitations, poor implementation of manatee conservation actions, and
strong pressure to develop economic activities inside and around the areas. The Chetumal
Bay NPA in particular was identified to have these problems. NMC strongly recommends a
thorough evaluation of the situation in the different NPAs so that particular
recommendations can be provided to the federal and state governments and better manatee
conservation strategies may be implemented.

3. The NMC strongly recommends continuing to develop procedures to estimate manatee
populations in the states of Campeche, Chiapas, Tabasco and Veracruz using acoustic
techniques. This will require the participation of international collaborations.

4. The NMC recognizes the necessity of continuing studying manatee genetic variability and
gene flow between manatee populations in different regions of Mexico. It is recommended
that microsatellite techniques be used in such studies.

5. The NMC recommends that manatee radio tracking programmes continue in areas with high
manatee concentrations. New information about large transborder movements between
Mexico and Belize and interconnecting manatee habitats of significant importance will help
stimulate the development of strong regional collaboration in research and conservation
activities.

6. The NMC recognizes the necessity to evaluate the impact and effects of contaminants such
pesticides, herbicides, and PCBs on manatee populations and their critical habitats. PCBs
have detected in some manatee samples from Quintana Roo (Wetzel et al., unpublished
data) suggesting that contamination is a problem in that area.

7. A strong educational programme at national level is needed to support regional activities of
manatee conservation. In particular, the Committee identifies the necessity to disseminate
information on manatee biology and supports local marine mammal stranding network
activities.

4.14. NICARAGUA

= Enforcement of relevant laws Illegal hunting is still a major problem in Nicaragua and
several hunting communities have been identified (Jiménez 2002, Espinoza 2004). Illegal
hunting should be stopped, but in order to do it successfully, it is necessary to identify
alternative ways of living for hunters. Hunting is part of the culture and tradition of local
communities, so in order to request that people stop hunting, a social-economic study needs
to be conducted to identify 1) other activities that are lucrative and attractive and 2) ways to
communicate these alternatives so that local people are willing to consider suggestions and
lifestyle changes. The law must be strengthened and this should be accompanied by effective
enforcement. Protected areas like The Miskito Coastal Biological Reserve do not have
enough personnel to monitor the area (Jiménez 2002). Yet, four known hunting communities
exist near the reserve. More personnel need to be hired to effectively enforce conservation
measures in protected areas. Funding to support this recommendation can come for the
Nicaraguan government or can be supported by international collaboration.

= Environmental education An educational programme is urgently needed to educate known
poachers on the impacts of poaching on manatees. The programme should include the
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4.1

participation of community leaders, local authorities, and scientists. International
participation may also be helpful in this particular case to fund such a study because the
Nicaraguan government may not be in a position to allocate funding specifically for this
activity (Jiménez 2000). Public education is also necessary to strengthen and enforce
legislation banning manatee hunting. Education also has the potential to foster pride in
manatees as a significant feature of the marine environment and an umbrella species for
marine conservation initiatives.

5. PANAMA (*)

Research No comprehensive study has been conducted since the late eighties (Mou and Chen
1990). The genetic diversity and viability of the local manatee population is also unknown
and should be evaluated. It is unclear if the few animals observed in the eastern part of the
country (Comarca) interact or mix with the animals on the western coast (Changuinola).
Additionally, the proximity of the San San Pond Sack refuge, the area with the highest
number of manatees in the country, to the border of Costa Rica suggests that some genetic
exchange happens between the two countries. Genetic studies can help to determine if local
and regional genetic exchange is occurring, and this information can be used to establish
conservation efforts at a larger scale.

A study that examines the feeding habits of manatees is also important. The study
should identify the type and number of plants that manatees feed on as well as their
nutritional value. The information can be used to protect critical plant species, especially in
areas with aquatic contamination from agricultural runoff, such as that from banana
plantations and/or cattling. Aquatic vegetation is dramatically affected by discharges from
banana plantations. Research studies need more technical support to ensure the participation
of local people in fieldwork activities. Local people can help in conservation programmes
and can help to increase awareness among friends and family members.

Prepare a national recovery plan and organize recovery teams It is necessary to develop a
manatee recovery plan for the country. San San Pond Sack in the only area that has an action
plan to conserve manatees. However, management, research, and education efforts are
needed in all areas in which manatees are observed. Existing management plans of protected
coastal areas need to be modified and actions need to be implemented to protect critical areas
and ecosystems for manatees. This would ensure larger scale management of important
areas. An interagency working group needs to be formed to develop research studies
oriented toward researching the biology and ecology of manatees in the North Caribbean
coast of Panama. Such studies can help to identify sanctuaries and biological corridors of
manatees.

Environmental education It is necessary to establish relationships with potential partners that
can help develop research and environmental education activities at a regional level. Those
activities could help recover critical ecosystems for manatees in the region.

Develop guidelines for manatee watching in the wild and associated activities Sustainable

ecotourism activities can be helpful to raise people’s awareness of manatee protection and
increase conservation efforts. The activity can also provide alternative means of economic
support for local communities. To promote sustainable ecotourism, a manual of activities
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associated with manatees could be developed. The manual should carefully outline
recommended activities, ways to examine their potential effects on manatees, and steps to
take in case those activities are identified to have a negative impact. Currently, platforms are
used in San San Pond Sack to observe manatees from a distance.

4.16. PUERTO RICO (*)

= Update national recovery plan An update of the manatee recovery plan must be made a
priority. This plan must take into consideration local necessities and limitations to make the
plan truly useful and ensure the viability of short-term and long-term goals. The plan should
be used as a reference when information on Puerto Rican manatee studies needs to be
gathered. Indeed, the recovery plan should provide guidelines that managers can use
immediately when making decisions and developing new research plans. Since manatees in
Puerto Rico face different issues and environmental problems than manatees in other areas,
such a Florida, management decisions for manatees in Puerto Rico should be made,
whenever possible, using locally based studies and data.

= Research A better population estimate is needed. In order to achieve this, a standardized
methodology for aerial surveys should be established and data collection efforts need to be
planned and coordinated between agencies and organizations involved. Data obtained by
aerial surveys conducted by the USFWS have not yet been analyzed or made available or
published. CSN aerial survey data is available in unpublished reports, however is in the
process of being published. The analysis of these data with technology such as GIS software
might reveal important habitat usage patterns that have been overlooked to date. Repeated
synoptic surveys are needed to pinpoint a plausible minimum number of manatees for the
island in which to base management actions.

An updated assessment of the ecosystem’s carrying capacity is also urgently needed.
Conservation efforts for the past 15 to 20 years have been based on the assumption that the
only threat to manatee populations is human interaction, but habitat limitations and
contamination may play a factor in ultimate population numbers as well. The population has
remained stable in terms of numbers, with 8 to 13 carcasses recovered annually. However,
carcass recovery has an upward trend in the past 17 years. It is possible that the carrying
capacity of the island for the manatee may be at or close to equilibrium, in which case efforts
to protect habitat and maintain a stable population would be of greater priority than the
stimulation of unsustainable population growth.

More detailed studies at the species biology level are needed. Behavioral and
movement studies and characterization of habitats used by manatees (based on information
from radio tracking data) are the next steps in understanding movement patterns and habitat
use. Habitat use by individual manatees through the use of radio-telemetry off Jobos Bay
National Estuarine Research Reserve in Salinas and Guayama on the south coast and off San
Juan Bay Estuary in Toa Baja, Catafio, Guaynabo, San Juan, Carolina and Loiza on the north
coast is desperately needed and should be given a high priority. Telemetry data have also not
been thoroughly published and this information is vital to further understanding of the
species’ use of habitat.

Nuclear DNA microsatelite studies are necessary to understand the types of
interactions present in the fine-scale population structure. Currently, microsatelite primers are
being developed and optimized for polymorphic loci at University of Florida (Kellogg et al.
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2007), Fish and Wildlife Research Institute, and Mote Marine Laboratories. These studies
will address questions related to habitat use and migratory patterns by identifying breeding
areas, determining whether northern and southern populations of the island are interbreeding,
and analyzing the extent of social contact between the three haplotypes (at feeding grounds
or water holes, for example). The clear genetic isolation between the Florida and Puerto
Rico manatee populations (Kellogg et al. 2007) indicate that management decisions for the
species in the US should take into consideration that Florida and Puerto Rico manatees are
different, facing different threats, and needing different implementation separately for the
two groups. Considering a downlisting of the Puerto Rico manatee endangered status as part
of Florida’s downlisting to vulnerable, would be an uninformed management action and
biologically irresponsible. If the genetic isolation anticipated between north and south
manatee populations is confirmed by microsatelite analysis, the manatee population in Puerto
Rico should not be treated as a homogenous group. Environmental managers should consider
this when making plans to enhance recovery efforts of the species in Puerto Rico.

Efforts towards manatee mortality assessment should continue, especially to
thoroughly document cases through the use of histopathology. These results should be
published to be considered in management decisions regarding the health of the population.
Rescue and rehabilitation efforts should also be continued and be properly funded given the
high cost of treatment and re-training of the animals to survive in the wild. These efforts,
given the small size of the island, should be centralized in one facility with long-term trained
personnel in order to avoid duplicate effort and to concentrate in enhancing treatment
techniques to allow for individual survival of patients.

Identify habitat requirements and protect areas of special significance to manatees Increased
efforts should be made by local authorities to regulate and protect manatee habitat from
development, focusing on areas known to be preferred feeding and breeding grounds for
individuals in the population. A detailed characterization of seagrass beds intertwined with
manatee radiotelemetry data and water availability in known manatee areas will enhance
habitat protection efforts.

Speed regulation in manatee areas Identify manatee areas with information from aerial
surveys and regulate speed in those areas to diminish as much as possible manatee deaths due
to watercraft collisions. This regulation needs to be accompanied with an amendment to the
Commonwealth navigational law and provide for significant fines that will serve as deterrent
for boaters and jet-skiers to properly navigate in areas where manatees are more at risk. This
effort needs also to be coupled with education to rangers, law enforcement, attorneys and
judges to take these actions seriously and as an important conservation tool for the species.

Enhace public education Additional efforts should be implemented to enhance community
outreach and public education regarding manatee’s plight for survival. A massive education
campaign using different media (newspaper, TV and radio public pervice announcements),
posters and brochures to be distributed in schools and providing visits and lectures to schools
and environmental activities should be developed and funded to assist manatee conservation
in the island through a better educated and aware citizenship.
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4.17. SURINAME

Research Surveys to determine the current status and distribution of manatees should be a
highest priority in Suriname. Most available reports are from the 1970s and 1980s. Aerial
surveys provide the most comprehensive data, however if they are not possible for reasons of
expense and logistics, useful information can be obtained from interviewing local fishermen
and communities that live along the coast. Monitoring manatee distribution can be
undertaken at appropriate time intervals (i.e. every 2-5 years).

4.18. TRINIDAD & TOBAGO

Recommendations proposed in this section are in accordance with The Trinidad &

Tobago Recovery Plan (Nathai-Gyan and Boodoo 2002):

Research Information on the distribution and relative abundance of manatees is critical in
Trinidad & Tobago. The most viable method suggested for this type of research in the
country includes boat surveys and field interviews. Boats should have observation platforms
from which observers can look for manatees during the survey. In accordance with The
Trinidad & Tobago Recovery Plan, monthly boat surveys should be conducted at Nariva
Swamp and quarterly surveys should be conducted at other identified manatee locations.
Aerial surveys should be conducted on an annual basis throughout the country.

Protected areas The Nariva Swamp is one of the most important areas for manatees in the
country. The area should be designated as a Managed Resource Area and a management plan
should be developed to protect this habitat. Ongoing patrols and monitoring should continue
to ensure the protection of its inhabitant species and ecosystems. It is recommended that
honorary game warden status be afforded to select individuals that can be empowered with
the necessary legal authority to help with ongoing patrol/monitor activities. Other important
habitats for manatees are also in need of management plans: Big Pond, Manzanilla and
connecting channels, and the Mitan River. Management plans should include guidelines to
re-enforce current policies or regulate activities that can have a negative impact on manatees
including the restriction of boat engines, restriction of seine nets and large hooks, and control
of habitat destruction. To achieve this latter goal, any project planning to carry out work in
important manatee habitat should be evaluated and granted an environmental impact
certificate of approval before the project is carried out. In cases where agricultural activities
are permitted, a 25-m buffer area should be maintained near any natural watercourses.
Littering of the waterways and open waters should be prevented with the enforcement of the
Litter Act and through education programmes.

Modify relevant laws Hunting manatees is prohibited and the fine is approximately
US$160.00 or imprisonment for three months. The fine and penalty should be increased
significantly to be effective.

4.19. UNITED STATES (*)

Manatee conservation and management in the United States have been guided by three

decades of collaboration and four consecutive versions of a Florida Manatee Recovery Plan,
including the most recent version that was approved and released in 2001 (U.S. Fish and Wildlife
Service 2001). The latest plan provides detailed descriptions and justifications of necessary
actions, accompanied by a prioritized implementation schedule that assigns different tasks to
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different agencies or other stakeholders. The primary entities that have a statutory responsibility
to study and conserve manatees are the Department of the Interior (Fish and Wildlife Service and
U.S. Geological Survey) and the Florida Fish and Wildlife Conservation Commission. At the
federal level, the U.S. Marine Mammal Commission provides independent oversight.

The four primary recommendations for manatee recovery in Florida discussed in the 144-
page recovery plan include:

* Minimize causes of manatee disturbance, harassment, injury and mortality;

= Determine and monitor the status of the manatee population;

= Protect, identify, evaluate, and monitor manatee habitats; and

= Facilitate recovery through public awareness and education.

Significant progress has been made to address each of these categories. In fact, Wallace (1994)
considered the manatee recovery programme at that time to be a model to which other species
recovery programmes could aspire. It is important to note that progress towards recovery of
Florida manatees depends in part at least on availability of good scientific information to inform
managers and promote effective mitigation and conservation. Thanks to multi-faceted efforts and
long-term funding commitments, it is safe to say that the Florida manatee is one of the best-
known marine mammals in the world (Glaser and Reynolds 2003).

Although recovery of the manatee in Florida is not assured in light of the multiple effects
of a burgeoning human population, the information base and infrastructure that exist provide
reason for some optimism. Reflecting that sentiment and a perceived improvement in status of
manatees over the past three decades, the State of Florida recently downlisted manatees from
endangered to threatened. For details of recovery actions, consult the webpages for the U.S. Fish
and Wildlife Service (http://www.fws.gov/northflorida/Manatee/manatees.htm) and the Florida
Fish and Wildlife Conservation Commission (http://floridaconservation.org).

4.20. VENEZUELA (**)

= Research There is need for baseline information on manatee distribution in Venezuela. Most
recent studies have focused on a small region of Lago de Maracaibo. However, no current
systematic information is available regarding the status of the species for much of the eastern
coast of Venezuela. Depending on the availability of resources, baseline information can be
obtained using aerial and boat surveys.

= Protected areas Manatee protection should be emphasized in the areas established to protect
them. Local researchers recommend that Bahia El Tablazo become a protected area for
manatees. Community participation and stewardship should be an integral component of the
reserve’s management.

= Develop guidelines for manatees in captivity Improved captivity conditions, or alternatively
releasing the animal kept at Parque Zoologico y Botanico “Barrida”, located in Barquisemto,
Lara State, is another important issue to address.
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Table 8. Summary of suggested country-specific recommendations.

Country Task/subtask Description of recommendation
numbers
Bahamas 3.2.1. Research on manatees
Belize 3.1.3. Provide protection for manatees and manatee habitat
3.1.3.1. Improve manatee awareness
3.14.1. Prepare/update national recovery plans
3.2.1. Research on manatees
3.2.1.2. Biological information leading to major aspects of population
dynamics
Colombia 3.1.3.1. Improve manatee awareness
3.2.1. Research on manatees
Costa Rica 3.1.3.1. Improve manatee awareness
3.1.3.2. Protected areas
3.1.3.3. Enforce relevant laws
3.2.1. Research on manatees
3.2.1.3. Regionally coordinated work
Cuba 3.1.3.1. Improve manatee awareness
3.1.3.4. Reduce human-related injuries and mortality
3.2.3.2. Assess and improve the effectives of existing law
Dominican 3.2.1. Research on manatees
Republic 3.2.1.1. Status and distribution
3.2.1.2. Biological information leading to major aspects of population
dynamics
3.2.2. Monitor habitat condition
French 3.2.1. Research
Guiana 3.2.2.3. Habitat pollution
Guatemala 3.1.3. Improve manatee awareness
3.1.3.3. Enforce relevant laws
3.2.1. Research on manatees
3.2.4. Reduce and monitor activities that may be detrimental to manatees
Guyana 3.2.2.1. Status and distribution
Haiti 3.2.2.1. Status and distribution
Honduras 3.1.3. Improve manatee awareness
3.1.3.2. Protected areas
3.2.1. Research on manatees
3.2.1.1. Status and distribution
Jamaica 3.2.1.1. Status and distribution
3.2.1.2. Biological information leading to major aspects of population
dynamics
3.2.6. Develop guidelines for manatees in captivity
Mexico 3.1.2. Define guidelines for data collection/censusing
3.1.3. Improve manatee awareness
3.1.3.2. Protected areas
3.2.1. Research on manatees

131




Table 8 (continuation). Summary of suggested country-specific recommendations.

Country Task/subtask Description of recommendation
numbers
Nicaragua 3.1.3.3. Enforce relevant laws
3.2.3. Monitor and modify accordingly manatee awareness programmes
Panama 3.1.3.1. Improve manatee awareness
3.1.4.1. Prepare/update national recovery plans and organize recovery teams
3.2.1. Research on manatees
3.2.1.1. Status and distribution
3.2.2.1. Identify habitat requirements and protect areas of special significance
to manatees
3.2.5. Develop guidelines for manatee watching in the wild and associated
activities
Puerto Rico 3.1.2. Define guidelines for data collection/censusing
3.1.4.1. Prepare/update national recovery plans and organize recovery teams
3.2.1. Research on manatees
3.2.2.1. Identify habitat requirements and protect areas of special significance
to manatees
Suriname 3.2.1.2. Status and distribution
Trinidad & 3.1.3.2. Protected areas
Tobago 3.2.1.2. Status and distribution
3.2.3.2. Assess and improve the effectiveness of existing law
United States 3.1.3.1. Improve manatee awareness
3.1.3.4. Reduce human-related injuries and mortality
3.2.1.2. Status and distribution
3.2.2. Monitor habitat condition
Venezuela 3.1.3.2. Protected areas
3.2.1.1. Status and distribution
3.2.6. Develop guidelines for manatees in captivity
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Kherson Ruiz C,R, PR Asociacion de Amigos y Vecinos de la | keruiz@cwpanama.net Phone: 507-758-7359
Costa y la Naturaleza (AAMVECONA) Fax:  507-758-7359
Changuinola
Provincia de Bocas del Toro, Panama
Malena Sarlo C The Nature Conservancy, Panama msarlo@tnc.org Phone: 507-317-0299
Clayton, Ciudad del Saber, Fax: 507-317-0340
Calle Principal, Casa 352 A/B
Panama
Puerto Rico Antonio A. C,R, PR Red Caribefia de Varamientos mignucci@caribe.net Phone: 787-759-8432

Mignucci-Giannoni

Caribbean Stranding Network
P.O. Box 361715
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San Juan, Puerto Rico 00936

Country for
which information Name Type of
was provided contribution Affiliation/address Email Phone/fax numbers
Puerto Rico Marta Rodriguez C,PR University of South Florida martar@marine.usf.edu Phone: 727-896-8626
(cont.) College of Marine Science x3130
140 7™ Avenue South Fax:  727-893-9176
St. Petersburg, Florida 33701 USA
Trinidad & Aldemaro Romero C Arkansas State University aromero(@astate.edu Phone: 870-972-3082
Tobago Department of Biological Sciences
P.O. Box 599
State University, AR 72467 USA
Jalaudin A. Khan C Environmental Natural Resources khanjala@yahoo.com Phone: 868-743-1604,
and Communication Consultant 868-623-5559
P.O. Box 1400, Port of Spain Fax:  868-663-9686
Republic of Trinidad and Tobago
United States John E. Reynolds, III MA, PR Mote Marine Laboratory reynolds@mote.org Phone: 941-388-4441
1600 Ken Thompson Parkway Fax:  941-388-4317
Sarasota, FL 34236 USA
Venezuela Adda G. Manzanilla C,R, PR Universidad Pedagogica Experimental aeseijas@yahoo.com Phone: 058-257-

Fuentes

Libertador
UPEL-IPB Educacion Agropecuaria
Barquisimeto Estado Lara, Venezuela

2516589
Fax: 058-257-
2531580
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APPENDIX 11

AGENCIES AND ORGANIZATIONS INVOLVED IN MANATEE
RESEARCH/CONSERVATION

Asociacion de Amigos y Vecinos de la Costa y la Naturaleza (AAMVECONA)

Belize Audubon Society
P. O. Box 1001

12 Fort Street

Belize City, Belize

The Belize Zoo & Tropical Education Center
P.O. Box 1787
Belize City, Belize

Centro de Estudios Conservacionistas (CECON)
Universidad de San Carlos de Guatemala

Av. de la Reforma 0-63 Zona 10

Guatemala, Guatemala

Centro de Investigaciones de Quintana Roo
Ap Postal 424, C. P. 7700

Chetumal, Quintana Roo

Mexico

Coastal Zone Management Unit
Fisheries Dept.

P.O. Box 148

Belize City, Belize

Comision Nacional de Medio Ambiente (CONAMA)

Ministerio de Planificacion y Politica Economica
Direction Via Spain, Building Prosperity 3° floor
Section 10120, Zone 4

Panama, Republica de Panama

Consejo Nacional de Areas Protegidas (CONAP)
5 Avenida 6-06 Zona 1

Edificio IPM 6to. Nivel

Ciudad de Guatemala, Guatemala 01001

El Colegio de la Frontera Sur (ECOSUR)
Av. Centenario km 5.5, C. P. 77900
Chetumal, Quintana Roo, México

Florida Fish and Wildlife Conservation
Commission

Fish and Wildlife Research Institute

100 Eighth Avenue SE

St. Petersburg, Florida 33701-5095

Fundacion Cuero y Salado (FUCSA)
Barrio La Merced, calle 15 Edificio Daytona
La Ceiba, Atlantida, Honduras
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Phone
Fax:

Phone:

Fax:

Phone:

Fax:

Phone:

Fax:

Phone:

Fax:

Phone:

Fax:

Phone:

Fax:

Phone
Fax:

Phone
Fax:

Phone
Fax:

: 501-223-5004
501-223-4985

501-220-8004
501-220-8010

502-231-0904
502-234-7664

51-983-21666/20115/20076
52-983-20447

501-2-32623
501-2-32983

507-269-4133 234
507-264-3373

502-2422-6700
502-2251-8588

: 52-983-8350440
52-983-8350450

: 727-896-8626
727-893-9176

: 504-443-0329
504-440-1990



Fundacién Defensores de la Naturaleza
7 Avenida 7-09 Zona 13 Phone: 502-2440-8138
Guatemala,Guatemala Fax:

Fundacion Manati Trichechus
Apartado de correo 245-3015 Phone: 506-2677648
San Rafael de Heredia, Costa Rica Fax:

Hubbs-Sea World Research Institute

6295 Sea Harbor Drive Phone: 407-370-1650
Orlando, FL 32821, USA Fax:  407-370-1659
Lowry Park Zoo

1101 W. Sligh Avenue Phone: 813-935-8552
Tampa, FL 33604, USA Fax:  813-935-9486
Miami Seaquarium

4400 Rickenbaker Cswy. Phone: 305-361-5705
Miami, Fl1. 33149, USA Fax:

Ministerio del Ambiente y los Recursos Naturales (MARENA)

Apartado No. 5123 Phone: 505-2-631273/1271
Managua, Nicaragua Fax:  505-2-631-274
Ministerio del Ambiente y de los Recursos Naturales Renovables

Centro Simén Bolivar Phone: 58-2-408 15 00/03/22
Torre Sur, Piso 18 Fax:  58-2-48102 36

1010-A Caracas, Venezuela

Ministerio del Medio Ambiente, Vivienda Y Desarrollo Territorial

Calle 37 No. 8-40, Piso 4 Phone: 57-1-332-3400
Santa Fe de Bogota, Colombia Fax:  57-1-288-9892
Mote Marine Laboratory

1600 Ken Thompson Parkway Phone: 941-388-4441
Sarasota, Florida 34236 USA Fax: 941-388-4317
Red Caribena de VVaramientos/Caribbean Stranding Network

P.O. Box 361715 Phone: 787-766-1717
San Juan, 00936-1715, Puerto Rico Fax:  787-751-5840

Emergencies: 787-399-8432
Save the Manatee Club

500 N. Maitland Ave. Phone: 407-539-0990

Maitland, FL 32751, USA Fax: 407-539-0871
Secretaria de Estado en el Despacho del Ambiente (SEDA)

Secretaria de Recursos Naturales y Ambiente Phone: 504-235-7833, 239-4296
Edificio Principal, 100 metros al Sur Fax:  504-232-6250

del Estadio Nacional
Tegucigalpa, Honduras

U.S. Fish and Wildlife Service, Sirenia Project

USGS/FISC Sirenia Project Phone: 352-372-2571/352-378-8181
2201 NW 40th Terrace Fax:  352-374-8080

Gainesville, FL 32605-3574 USA
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Wildlife Trust
1601 3rd St S, Suite F Phone: 727-895-7140
St Petersburg, FL 33701 USA Fax: 727-895-7150
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DIRECTORY OF PEOPLE WORKING WITH MANATEES IN THE CARIBBEAN

(rev. 8/31/2006)

Country Name Affiliation/address Email Phone/fax numbers
Bahamas Clairidge, Diane Bahamas Marine Mammal Survey
P.O. Box AB-20714
Marsh Harbour, Abaco, Bahamas
Gape, Lynn Bahamas National Trust nlgaoe(@batelnet.bs Phone: 242-393-1317
Public Relations and Education Officer Fax:  242-393-4978
P.O. Box N 4105, Nassau, Bahamas
Reid, James P. U.S. Geological Survey, Sirenia Project Jim_Reid@usgs.gov Phone: 352-378-8181
Florida Integrated Science Center Fax: 352-374-8080
2201 NW 40th Terrace
Gainesville, FL 32605 USA
Szlyk, Thomas K. AUTEC Naval Underwater Warfare Center | szlyk@wpb.nuwc.navy.mil
Andros, Bahamas
Belize Auil, Nicole E. Wildlife Trust, Belize Programme Manager | auil@wildlifetrust.org Phone: 501-223-5172

P.O. Box 378, Belize City, Belize

Fax: 501-223-5172

Bacchus, Marie-Lys C.

Loma Linda University
Earth and Biological Sciences
Loma Linda, CA 92350 USA

mlbacchus@hotmail.com

Phone: 909-796-1080
Fax:  909-558-0259

Dunbar, Stephen

Loma Linda University
Department of Earth and Biological
Sciences

Loma Linda, CA 92350 USA

sdunbar@llu.edu

Phone: 909-558-1000
Fax:  909-558-0259

Hines, Ellen

Assistant Professor

San Francisco State University
Department of Geography and Human
Environmental Studies

1600 Holloway Ave.

San Francisco, CA 94132 USA

chines@sfsu.edu

Phone: 415-405-0921
Fax: 415-338-6243

Suzanne P. Holguin

San Francisco State University
Department of Geography and Human
Environmental Studies

1600 Holloway Avenue

San Francisco, CA 94132 USA

suzpolo@earthlink.net

Phone: 415-505-2448
Fax: 415-405-2474
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Country Name Affiliation/address Email Phone/fax numbers
Belize LaCommare, Katherine | University of Massachusetts Katie.lacommare@umb.edu Phone: 540-287-8207
(continuation) 145 S. Tompkins St.
Howell, M1 48843-2041 USA
Powell, James A. Wildlife Trust powell@wildlifetrust.org Phone: 727-895-7140
1601 3rd Street South, Suite F Fax:  727-895-7150
St Petersburg, FL 33701 USA
Smith, Greg Basil Jones, Ambergris Caye, Belize
Self-Sullivan, Caryn Sirenian International, Inc. caryn(@sirean.org Phone: 540-287-8207
200 Stonewall Drive Fax: 540-907-4597
Fredericksburg, VA 22401 USA Belize: 501-223-2333
Valentine, Angeline Duke University amv9@duke.edu Phone: 919-218-8304
135 Duke Lab Road
Beaufort NC, 28516-1770 USA
Brazil Aparecida Zanoni, Executora da Unidade do Ceara solange.zanoni@ibama.gov.br

Solange

Unidade Executora Regional
do Cearad - CMA/CE

Araujo de Oliveira,
Daniela

Coordenadora do Eco-Parque
Eco-Parque Peixe-Boi & Cia
Fundag@o Mamiferos Aquaticos

danbox@bol.com.br

Barbosa Filho, Roberto
Cavalcanti

Executor da Unidade da Paraiba
Unidade Executora Regional

da Paraiba- CMA/PB
CMA/IBAMA

roberto.barbosa-
filho@ibama.gov.br

Bicudo César, Fabiana

Setor de Acesso ao Uso
Responsavel pela Secretaria Executiva da
REMANE, CMA/IBAMA

fabiana.cesar@ibama.gov.br

de Freitas Castro,
Denise

Diretora Executiva da FMA
Funda¢do Mamiferos Aquaticos

denisefma@uol.com.br

de Oliveira Luna, Fabia

Aquatic Mammal Center, IBAMA
Rua Amaud de Holanda 54-B/201
Boa Viagem

Recife/PE, Brazil 51021-170

fabialuna@uol.com.br

Phone: 55-81-99616388

dos Santos, Heleno
Francisco

Unidade Executora Regional do Piaui-
CMA/PI, CMA/IBAMA
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Country Name Affiliation/address Email Phone/fax numbers
Brazil Gomes Borges, Jodo Médico Veterinario jcgborges@hotmail.com
(continuation) Carlos Fundagdo mamiferos Aquatico

Gonzales, Mateus

Assessor Técnico da UER/AL
Fundag@o Mamiferos Aquaticos

mateusgonzales@pop.com.br

Machado Severo,
Magnus

Médico Veterinario
Funda¢@o Mamiferos Aquaticos

magnuspxboi@hotmail.com

Mattosinho de Carvalho
Alvite, Carolina

Aquatic Mammal Center, IBAMA
Rodovia AL 101 Norte, Km 12
Rioacho Doce, Maceio

Alagoas, Brazil 57033-970

carolina_alvite@yahoo.com.br

Phone: 55-98-3221-5298
Fax:  55-98-3232-3010

Monteiro, Eliana

Analista Ambiental
CMA/IBAMA

eliana.monteiro@ibama.gov.br

Nobre Gomes, Jeane
Kuri

FMA — Convénio FNMA

jeanekury(@yahoo.com.br

Paszkiewicz, Erika

Médica Veterinaria
FMA — Convénio FNMA

marberika@yahoo.com.br

Paulo, Josarnaldo
Ramos

Executor da Unidade do Maranhéo
Unidade Executora Regional do Maranhaoa
CMA/MA, CMA/IBAMA

josarnaldo.paulo@jibama.gov.br

Pinto de Lima, Regis

Programme Director

Aquatic Mammal Center, IBAMA
Pbox 01- Itamaraca/PE - Brazil
ZCode 53900-000

regis.lima@ibama.gov.br

Phone: 55-81-35443030
Fax:  55-81-35441056

Ramalho Lins, Carlos
Augusto

Execugdo Técnica do Projeto Peixe-Boi
Marinho em ambito nacional
Funda¢do Mamiferos Aquaticos

carlos.lins@ibama.gov.br

Ribeiro Sobrinho, José
Germano

Orientador Educacional
Fundagao Mamiferos Aquaticos

josesobrinhogermano@bol.com.br

Sousa-Lima, Renata S.

Cornell University

Department of Natural Resources and
Bioacoustics Research Program
Laboratory of Ornithology

159 Sapsucker Woods Road

Ithaca, NY 14850 USA

rs132@cornell.edu

Phone: 607-254-2164

Vergara Parente,
Jociery Einhardt

Médica Veterinaria
Fundagdo Mamiferos Aquaticos

vetpxboi@uol.com.br
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Country

Name

Affiliation/address

Email

Phone/fax numbers

Colombia

Caicedo-Herrera, Dalila

Fundacion Omacha
Diagonal 86A No. 30-38, Barrio El Polo
Bogotd, Colombia

dalila@omacha.org

Phone: 57-1-2362686

Caballero, Susana

University of Auckland
School of Biological Sciences

Private Bag 92019, Auckland, New Zealand

s.caballero@auckland.ac.nz

Phone: 64-9-3737599
x84588

Castelblanco-Martinez,
Nataly

ECOSUR-Unidad Chetumal
Apdo. Postal 424

Av. Centenario km 5.5 C.P. 77014
Chetumal, Quintana Roo, México

dcastel@posgrado.ecosur.mx

Phone: 983-83-5-04-55

Montoya-Ospina, Ruby

C/. Pere Terre I Domenec 11
20. lal Barcelona 08027
Espafia

marnetec(@marnetec.com

Phone: 34931011207

Costa Rica

Espinoza-Marin, Carlos

Fundacion Salvemos al Manati
Apdo. 245-3015
San Rafael de Heredia, Costa Rica

c_espin(@racsa.co.cr

Phone: 506-2377725

Gomez, Alexander

Maestria en Conservacion y Manejo de
Vida Silvestre

Instituto Internacional en Conservacion y
Manejo de Vida Silvestre

Universidad Nacional, Costa Rica

gmanatusl@gmail.com

Phone: 506-237-6643,
506-811-6916
Fax: 506-268-7152

Jiménez, Ignacio

The Conservation Land Trust Argentina
Cuba 3129, Apto. 15

Apdo. 245-3015

(1429) Capital Federal, Argentina

1 jimenez perez@yahoo.es

Phone: 54-11-47011415

Cuba

Alvarez, Vicente
Berovides

Facultad de Biologia
Universidad de La Habana
Calle 25, No. 455, Vedado,
Ciudad de La Habana, Cuba

vbero@itbio.uh.cu

Alvarez Aleman,
Anmari

Centro de Investigaciones Marinas
Universidad de La Habana

Calle 16 # 114, Miramar, Playa

la Habana, Cuba

anmari@cim.uh.cu

Collazo, José Luis

Refugio de Pauna Las Picuas Cayo del
Cristo

ffaunavc@enet.cu
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Country Name Affiliation/address Email Phone/fax numbers
Cuba Garcia Alfonso, Eddy Refugio de Fauna Lanzanillo-Pajonal- ffaunavc@enet.cu
Fragoso, and Empresa Nacional para la
Proteccion de la Flora y la Fauna Villa
Clara
Hurtado, Andrés Parque Nacional Ciénaga de Zapata pnacionalcz(@enet.cu
Hernandez Orozco, Empresa Nacional para la Proteccion de la ffconservacion@enet.cu
Fernando Flora y la Fauna
Ibarra Martin, Maria Centro de Investigaciones Marinas cim@comuh.uh.cu Phone: 53-720-30617
Elena Universidad de la Habana Fax: 53 720-42087
Calle 16 # 114, Miramar, Playa
la Habana, Cuba
Santos Marifio, José Empresa Nacional para la Proteccion de la ffaunavc@enet.cu Phone: 053-042-202898
Antonio Flora y la Fauna
Territorio Villa Clara, Cuba
Dominican Bonnelly de Calventi, Fundacion Dominicana de Estudios fundemar@yverizon.net.do Phone: 809-547-3677
Republic Idelisa Marinos, Inc. (FUNDEMAR) Fax:  809-547-3677
Sécrates Nolasco No. 6, Apto. 401
Residencial Carla Pamela
Ensanche Naco
Santo Domingo, Republica Dominicana
Dominguez-Teja, Fundacion Dominicana de Estudios fundemar@verizon.net.do Phone: 809-547-3677
Haydee Marinos, Inc. (FUNDEMAR) Fax:  809-547-3677
Sécrates Nolasco No. 6, Apto. 401
Residencial Carla Pamela
Ensanche Naco
Santo Domingo, Republica Dominicana
Pugibet, E. Director, Acuario Nacional E.pugibet@codetel.net.do
Republica Dominicana
Vega, Monica B. Sub-director monicamithrax@yahoo.es Phone: 809-766-1709
Acuario Nacional Republica Dominicana
A-343, P.O Box 02-5356
Miami, FL 33102-5256 USA
French Guiana de Thoisy, Benoit Association Kwata NGO, BP 672 thoisy@nplus.gf Phone: 594-594-38-73-32

F-97335 Cayenne cedex
French Guiana

Spiegelberger, Thomas

CABI Bioscience Rue des Grillos 1
2800 Delemont
Switzerland

t.spiegelberger@cabi.org
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Country

Name

Affiliation/address

Email

Phone/fax numbers

Guatemala

Garcia de la Vega,
Heidy

Defensores de la Naturaleza
2da. Av. Esquina

Costado de la Municipalidad
Barrio El Centro,

El Estor, Izabal, Guatemala

hgarcia@defensores.org.gt

Phone: 502-7949-7130
Fax:  502-7949-7130

Herrera, Franklin

Consejo Nacional de Areas Protegidas

5 Avenida 6-06 Zona 1

Edificio IPM 6to. Nivel

Ciudad de Guatemala, Guatemala 01001

franklin@conap.gob.gt

Phone: 502-2422-6700
Fax: 502-2251-8588

Machuca, Oscar Hugo

Defensores de la Naturaleza
2da. Av. Esquina

Costado de la Municipalidad
Barrio El Centro

El Estor, Izabal, Guatemala

meichuc26(@yahoo.com

Phone: 502-7949-7130
Fax:  502-7949-7130

Quintana-Rizzo, Ester

Mote Marine Laboratory
1600 Ken Thompson Parkway
Sarasota, FL 34236 USA

equintana@mote.org

Phone: 941-388-4441
Fax:  941-388-4317

Romero-Oliva, Claudia

Escuela de Biologia
Universidad de San Carlos
Ciudad de Guatemala

clauseth@gmail.com

Guyana

Bernard, Calvin R.

University of Guyana
Department of Biology
Turkeyen Campus

East Coast Demerara, Guyana

csbd@guyana.net.gy

Neurohr, Bernhard

European Endangered Species Programme
Coordinator for the Caribbean manatee

bernhard.neurohr@odn.de

Harilal, Chuvika

Environmental Officer, Biodiversity Unit
Natural Resources Management Division
Environmental Protection Agency-Guyana

mrilinil 7@hotmail.com

Honduras

Cerrato, Carlos

Universidad Autonoma de Honduras
Tegucigalpa, Honduras

ccerratob@yahoo.com

Cruz, Gustavo

Professor and Director

Museo de Historia Nacional
Universidad Autonoma de Honduras
Tegucigalpa, Honduras

gceruzmuseo(@mail.cablecolor.hn
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Country

Name

Affiliation/address

Email

Phone/fax numbers

Honduras
(continuation)

Flores, Saul

Museo de Historia Nacional
Universidad Autonoma de Honduras
Tegucigalpa, Honduras

Ford, Robert

Loma Linda University
Department of Earth and Biological
Sciences

Griggs Hall, Room 121

Loma Linda, CA 92350 USA

rford@llu.edu

Phone: 909-558-7507
Fax:  909-558-0259

Gonzalez-Socoloske,
Daniel

Duke University

University Program in Ecology
Nicholas School of Enviroment
Durham, NC 27708 USA

gonzdan@gmail.com

Phone: 919-668-0267
Fax:  919-660-7348

Jamaica

Strong, Yvette

National Environment and Planning Agency
10 Caledonia Avenue
Kingston 5, Jamaica

Ystrong@nepa.gov.jm

México

Morales-Vela,
Benjamin

Proyecto Manati

El Colegio de la Frontera Sur

Av. Centenario Km. 5.5, CP 77900
Chetumal, Quintana Roo, México

benjamin@ecosur-qroo.mx

Phone: 52-983-8350440
x4334
Fax:  52-983-8350450

Olivera-Gomez, Ledn
David

Profesor —Investigador
Universidad Juarez Autonoma de Tabasco
Villahermosa, Tabasco, México

leon.olivera@dacbiol.ujat.mx

Phone: 52-993-3544308,
3581579
Fax: 52-993-3544308

Ortega-Argueta,
Alejandro

School of Natural and Rural Systems
Management

The University of Queensland
Gatton 4343, Queensland, Australia

aortegarg(@yahoo.com.mx

Phone: 61-07-5460-1681
Fax:  61-07-5460-1324

Padilla-Saldivar,
Janneth Adriana

Proyecto Manati

El Colegio de la Frontera Sur

Av. Centenario Km. 5.5, CP 77900
Chetumal, Quintana Roo, México

janet@ecosur-qroo.mx

Phone: 52-983-8350440
x4334
Fax:  52-983-8350450

Portillo Ochoa, Enrique

Universidad Veracruzana

Instituto de Investigaciones Biologicas
Sexta de Huarez # 179

Zona Centro, CP 91000

Xalapa, Veracruz, México

eportillo@uv.mx
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Country Name Affiliation/address Email Phone/fax numbers
Meéxico Rodriguez Ibanez, Centro de Investigacion Cientifica y de claurodi@gmail.com Phone: 52-646-1947414
(continuation) Claudia Educacion Superior de Ensenada
Km. 107 Carretera Tijuana
Ensenada Baja California, México
Nicaragua Jiménez, Ignacio Cuba 3129, Apto. 15 i_jimenez_perez@yahoo.es Phone: 54-11-47011415
Apdo. 245-3015
(1429) Capital Federal, Argentina
Panama Aparicio, Karla Urb. Altos del Rio, Calle C, No. 87 k_aparicio@yahoo.com Phone: 507-222-1781
Ciudad de Panama, Panama Fax: 507-222-1781
Marshett, Toni 16 Blackbutt Place, New South mashett@hotmail.com Phone: 61-2-6680-7796
WaleAustralia 2481
Muschett, Giselle Pontificia Universidad Catolica de Chile lagiss@hotmail.com Phone (Panama): 507-261-
Facultad de Agronomia e Ingenieria 4554
Forestal, Campus San Joaquin Phone (Chile): 56-2-686-
4860 Avenida Vicuiia Mackenna 4169
Santiago, Chile
Riquelme, Lenin Fundacion Conservacion Naturaleza y Vida | lenin6707@yahoo.com Phone: 507-256-5694
Apartado 0823-01212
Panama 0823
Ruiz, Kherson Asociacion de Amigos y Vecinos de la keruiz@cwpanama.net Phone: 507-758-7359
Costa y la Naturaleza AAMVECONA Fax:  507-758-7359
Changuinola
Provincia de Bocas del Toro
Panama
Sarlo, Malena The Nature Conservancy, Panama msarlo@tnc.org Phone: 507-317-0299
Programme Fax:  507-317-0340
Clayton, Ciudad del Saber
Calle Principal, Casa 352 A/B
Panama
Puerto Rico Mignucci-Giannoni, Red Caribefia de Varamientos mignucci@caribe.net Phone: 787-759-8432

Antonio A.

Caribbean Stranding Network
P.O. Box 361715
San Juan, Puerto Rico 00936

Rodriguez, Marta

University of South Florida
College of Marine Science

140 7™ Avenue South

St. Petersburg, Florida 33701 USA

martar@marine.usf.edu

Phone: 727-896-8626 ext.
3130
Fax: 727-893-9176
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Country Name Affiliation/address Email Phone/fax numbers
Suriname Duplaix, N. Oceanic Society’s Giant River NDParis@aol.com Phone: 503-373-4747
Otter Project in Suriname
344 18" Street NE
Salem, Oregon 97301 USA
Reichart, H.A. Guayana Shield Program Officer haerichart@aol.com Phone: 415-472-2939
WIDECAST, 348 Hickory Lane
San Rafael, CA 94903 USA
Trinidad & Khan, Jalaudin A. Environmental Natural Resources khanjala@yahoo.com Phone: 868-743-1604,
Tobago and Communication Consultant 868-623-5559

P.O. Box 1400, Port of Spain
Republic of Trinidad and Tobago

Fax:  868-663-9686

Romero, Aldemaro

Arkansas State University
Department of Biological Sciences
P.O. Box 599

State University, AR 72467 USA

aromero(@astate.edu

Phone: 870-972-3082

United States

Adimey, Nicole

U.S. Fish and Wildlife Service

Manatee Rescue, Rehabilitation and
Release Program

6620 Southpoint Drive South, Suite 310
Jacksonville, FLL 32216 USA

nicole_adimey@fws.gov

Phone: 904-232-2580
ext.123
Fax: 904-232-2404

Arnold, David

Florida Fish and Wildlife Conservation
Commission

620 S. Meridian St, OES-BPS
Tallahassee, FL 32399 USA

Phone: 850-922-4330
Fax:  850-922-4338

Barton, Sheri L.

Mote Marine Laboratory
1600 Ken Thompson Parkway
Sarasota, FL 34236 USA

sheri@mote.or;

Phone: 941-388-4441

Bauer, Gordon B.

New College of Florida
5700 N. Tamiami Trail
Sarasota, FL 34243 USA

bauer@ncf.edu

Phone: 941-487-4394

Beck, Cathy A.

U.S. Geological Survey, Sirenia Project
Florida Integrated Science Center

2201 NW 40" Terrace

Gainesville, FL 32605 USA

cbeck@usgs.gov

Phone: 352-264-3550
Fax:  352-374-8080

Bonde, Robert K.

U.S. Geological Survey, Sirenia Project
Florida Integrated Science Center
2201 NW 40" Terrace

rbonde@usgs.gov

Phone: 352-264-3555
Fax:  352-374-8080
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Gainesville, FL 32605 USA

Country Name Affiliation/address Email Phone/fax numbers
United States Bossart, Greg D. Division of Marine Mammal Research and | gbossart@hboi.edu Phone: 772-465-2400 ext.
(continuation) Conservation 556

Harbor Branch Oceanographic Institution Fax:  772-466-4853
5600 US 1 North
Ft. Pierce, Florida 34946 USA

Card, Winston Cincinnati Zoo info@cincinnatizoo.org Phone: 513-281-4700
3400 Vine Street
Cincinnati, OH 45220 USA

Carney, Susan Mote Marine Laboratory carney(@mote.or Phone: 941-388-4441
1600 Ken Thompson Parkway
Sarasota, FL. 34236 USA

Davis, Jane Living Seas Program Phone: 407-828-3814
PO Box 10000 Fax:  407-828-2251
Lake Buena Vista, FLL. 32830 USA

Deutsch, Charles J. Florida Fish and Wildlife Conservation chip.deutsch@myfwc.com Phone: 727-896-8626
Commission Fax: 727-893-9176
Fish and Wildlife Research Institute
100 Eighth Avenue SE
St. Petersburg, Florida 33701 USA

Domning, Daryl P. Howard University ddomning@howard.edu Phone: 202-806-6026
Faculty Senate, 525 Bryant St. Fax:  202-265-7055
NW, Rm C-119, Washington, DC 20059

Edwards, Holly Florida Fish and Wildlife Conservation holly.edwards@myfwc.com Phone: 727-896-8626
Commission Fax:  727-893-9176
Fish and Wildlife Research Institute
100 Eighth Avenue SE
St. Petersburg, Florida 33701 USA

Flamm, Richard Florida Fish and Wildlife Conservation richard.flamm@myfwc.com Phone: 727-896-8626
Commission Fax:  727-893-9176
Fish and Wildlife Research Institute
100 Eighth Avenue SE
St. Petersburg, Florida 33701 USA

Frohlich, Kipp Florida Fish and Wildlife Conservation kipp.frohlich@myfwc.com Phone: 850-922-4330
Commission Fax:  850-922-6988

Imperiled Species Management Section
620 South Meridan St.
Tallahassee, FL 32399 USA
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Country Name Affiliation/address Email Phone/fax numbers
United States Gaspard, Joseph C. Mote Marine Laboratory jgaspard@mote.org Phone: 941-388-4441
(continuation) 1600 Ken Thompson Parkway Fax:  941-388-4317

Sarasota, FL 34236 USA

Higgs, Kari A.

Florida Fish and Wildlife Conservation
Commission

Fish and Wildlife Research Institute
100 Eighth Avenue SE

St. Petersburg, Florida 33701 USA

kari.higgs@myfwc.com

Phone: 727-896-8626
Fax:  727-893-9176

Hines, Ellen

San Francisco State University
Department of Geography and Human
Environmental Studies

1600 Holloway Ave.

San Francisco, CA 94132 USA

ehines@sfsu.edu

Phone: 415-405-0921
Fax:  415-338-6243

Keith, Lucy W.

Wildlife Trust
1601 3rd Street South, Suite F
St Petersburg, FL 33701 USA

keith@wildlifetrust.org

Phone: 727-895-7140
Fax:  727-895-7150

Kerivan, John

SeaWorld Orlando
7007 SeaWorld Drive
Orlando, FL 32821 USA

SWE.PR@SeaWorld.com

Phone: 407-351-3600

Kochman, Howard 1.

U.S. Geological Survey, Sirenia Project
Florida Integrated Science Center

2201 NW 40th Terrace

Gainesville, FL 32605 USA

hkochman@usgs.gov

Phone: 352-264-3561
Fax:  352-374-8080

Lefebvre, Lynn W.

U.S. Geological Survey, Sirenia Project
Florida Integrated Science Center

2201 NW 40th Terrace

Gainesville, FL 32605 USA

lynn_lefebvre(@usgs.gov

Phone: 508-335-3029
Fax:  352-374-8080

Langtimm, Catherine
A.

U.S. Geological Survey, Sirenia Project
Florida Integrated Science Center

2201 NW 40th Terrace

Gainesville, FL 32605 USA

catherine langtimm(@usgs.gov

Phone: 508-335-3029
Fax: 352-374-8080

Mann, David A.

University of South Florida
College of Marine Science

140 7™ Avenue South

Saint Petersburg, FL 33701 USA

dmann@marine.usf.edu

Phone: 727-553-1192
Fax:  727-553-1189
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Country

Name

Affiliation/address

Email

Phone/fax numbers

United States
(continuation)

McDonald, Sara L.

Florida Fish and Wildlife Conservation
Commission

Fish and Wildlife Research Institute
100 Eighth Avenue SE

St. Petersburg, Florida 33701 USA

sara.mcdonald@myfwc.com

Phone
Fax:

: 727-896-8626
727-893-9176

McGuire, Peter

University of Florida

Dept. of Biochemistry and Molecular
Biology

JHMHC, Box # 100245

Gainesville, FL 32611 USA

pmcguire@biochem.med.ufl.edu

Phone

: 352-392-6853

Murphy, Dave

President and CEO

Lowry Park Zoological Garden
7530 North Blvd.

Tampa, FL 33604 USA

information@lowryparkzoo.com

Phone
212
Fax:

: 813-935-8552 ext.

813-935-9486

Myers, Gwen

Columbus Zoo
P.O. Box 400
Powell, Ohio 43065 USA

Michael.Barrie@Columbuszoo.org

Phone

: 614-645-3400

Odell, Daniel K.

Hubbs-Sea World Research Institute

odell@ucf.edu

Phone

:407-370-1653

6295 Sea Harbor Drive Fax: 407-370-1659
Orlando, FL 32821 USA

O’Shea, Thomas J. U.S. Geological Survey tom_o’shea@usgs.gov Phone : 970-226-9397
Fort Collins Science Center Fax:  970-226-9230
2150 Centre Ave, Bldg C
Fort Collins, CO 80525 USA

Porter, Bill U.S. Army Corps of Engineers Phone: 904-232-2234
P.O. Box 4970 Fax:  904-232-1684
Jacksonville, FL 32232 USA

Powell, James A. Wildlife Trust powell@wildlifetrust.org Phone: 727-895-7140
1601 3™ Street South, Suite F Fax:  727-895-7150
St Petersburg, FL 33701 USA

Provancha, Jane A. Dynamic Corporation Florida Operations jane.provanchal-@ksc.nasa.gov Phone: 321-730-0770
100 Spaceport Way Fax:  321-730-3455
Cape Canaveral, FL 32920 USA

Rathbun, Galen B. Department of Ornithology & Mammalogy | grathbun@calacademy.org Phone: 415-321-7176
California Academy of Sciences Fax:  415-321-7346

Golden Gate Park
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San Francisco, CA 94118 USA

Country Name Affiliation/address Email Phone/fax numbers
United States Reep, Roger University of Florida reep@ufbi.ufl.edu Phone: 352-392-4700 ext.
(continuation) Department of Physiological Sciences 3800

PO Box 100144 Health Science Center
Gainesville, FL 32610 USA

Fax:  352-392-5145

Reid, James P.

U.S. Geological Survey, Sirenia Project
Florida Integrated Science Center

2201 NW 40th Terrace

Gainesville, FL 32605 USA

Jim_Reid@usgs.gov

Phone: 352-378-8181
Fax:  352-374-8080

Reidarson, Tom

Sea World of San Diego
500 SeaWorld Drive
San Diego, CA 92109 USA

Tom.Reidarson@jiaaam.org

Phone: 800-257-4268

Reynolds, John E., 111

Mote Marine Laboratory
1600 Ken Thompson Parkway
Sarasota, FL 34236 USA

reynolds@mote.org

Phone: 941-388-4441
Fax:  941-388-4317

Rommel, Sentiel A.

Department of Biology and Marine Biology
University of North Carolina Wilmington
601 S. College Road, Dobo Hall 102
Wilmington, North Carolina 28403-5915

rommels@uncw.edu

Phone: 910-962-3487
Fax:  910-962-4066

Rose, Patrick

Save the Manatee Club
500 N. Maitland Ave.
Maitland, FL 32751 USA

Phone: 407-539-0990
Fax:  407-539-0871

Ross, Monica

Wildlife Trust
1601 3rd Street South, Suite F
St Petersburg, FL 33701 USA

ross@wildlifetrust.org

Phone: 727-895-7140
Fax:  727-895-7150

Salisbury, Lex

President and CEO

Lowry Park Zoological Garden
7530 North Blvd.

Tampa, FL 33604 USA

Lex.Salisbury@lowryparkzoo.org

Phone: 813-935-8552
Fax:  813-935-9486

Stamper, Andrew

Disneys Living Seas
EC Trl. W-251, P.O. Box 10000
Lake Buena Vista, FL 32830-1000 USA

Phone: 407-560-5576
Fax:  407-560-5750

Taylor, Cindy

Wildlife Trust
1601 3rd Street South, Suite F
St Petersburg, FL 33701 USA

taylor@wildlifetrust.org

Phone: 727-895-7140
Fax: 727-895-7150

Thompson, Patti

Save the Manatee Club
500 N. Maitland Ave.
Maitland, FL 32751 USA

Phone: 407-539-0990
Fax:  407-539-0871
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Country Name Affiliation/address Email Phone/fax numbers
United States Tringali, Michael Fish and Wildlife Research Institute mike.tringali@myfwec.com Phone: 727-896-8626
(continuation) 100 Eighth Avenue SE Fax:  727-893-9176

St. Petersburg, Florida 33701 USA

Valade, James U.S. Fish and Wildlife Service jim_valade@fws.gov Phone: 904-232-2580 ext.
6620 Southpoint Drive South, Suite 310 118
Jacksonville, FLL 32216 USA Fax:  904-232-2404

Wagoner, Bob Sea World of Florida SWE.PR@SeaWorld.com Phone: 407-351-3600,
7007 Sea World Drive 407-363-2280
Orlando, FL 32821 USA

Walsh, Michael Sea World of Florida michael. walsh@anheuser- Phone: 407-363-2366
7007 Sea World Dr. busch.com
Orlando, FL 32821 USA

Warmolts, Doug Columbus Zoo & Aquarium dwarmolt@colszoo.org Phone: 614-645-3524
9990 Riverside Dr. Box 400 Fax:  614-645-3465
Powell, OH USA

Ward, Leslie Fish and Wildlife Research Institute leslie.ward@fwc.state.fl.us Phone: 727-896-8626
100 Eighth Avenue SE Fax:  727-893-9176
St. Petersburg, Florida 33701 USA

Wetzel, Dana Mote Marine Laboratory dwetzel@mote.org Phone: 941-388-4441
1600 Ken Thompson Pkwy
Sarasota, FL 34236

Yerian, Art Homossassa Springs State Wildlife Park Phone: 352-628-5343
4150 South Suncoast Boulevard Fax:  352-628-4243
Homosassa, FL 34446

Venezuela Balladares, Clemente Oficina Nacional de Diversidad cballadares@marn.gov.ve Phone: 0058-212-4082138

BiologicaTorre Sur, El Silencio, Piso 6
Caracas, Venezuela

Boher, Salvador

Caracas 1100, Apdo. Postal 28058
Venezuela

sboher@cantv.net

Phone: 041-403-051775

Manzanilla Fuentes,
Adda G.

Universidad Pedagogica Experimental
Libertador

UPEL-IPB Educacion Agropecuaria
Barquisimeto Estado Lara, Venezuela

aeseijas@yahoo.com

Phone: 058-257-2516589
Fax:  058-257-2531580

Reichart, Henri A.

Guayana Shield Program Officer
WIDECAST

348 Hickory Lane

San Rafael, CA 94903 USA

hareichart@aol.com

Phone: 415-472-2939
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APPENDIX IV

SAMPLE OF PHOTO-IDENTIFICATION DATA SHEET AND
INSTRUCTIONS FOR PHOTO-ID DATA COLLECTION FORM

Manatee Photo-ID Data Collection Form Pg of
Sighting #:
Date:
Start Time: End Time Photographer:
Location: Data Recorder:
Loc Code: Lat Lon:

ENVIRONMENTAL CONDITIONS
Weather: C PC MC OC R Conditions: E G F P

Total calves Temp (oC) Air : Water: Salinity:
Photographed Wind: Secchi Depth:

Scarred Hindrance:

ID.number | lstver ID. number _ | lstver
Name: 2nd ver Name: 2nd ver

Field L.D. T T Field LD.
Size class: AA, SU, CC Size class: AA, SU, CC
Repro Status Repro Status

Habitat Habitat
ID. number | lstver ID.number | lstver
Name: 2nd ver Name: 2nd ver

Field I.D. Field 1.D.
Size class: AA, SU, CC Size class: AA, SU CcC M—)
Repro Status Repro Status__

Habitat Habitat
ID.oumber | lstver ID.number | 1stver
Name: 2nd ver Name: 2nd ver

Field LD. T~ Field LD. 2T
Size class: AA, SU, CC Size class: AA, SU, CC
Repro Status_ Repro Status

Habitat

Habitat
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INSTRUCTIONS FOR PHOTO-ID DATA COLLECTION
USED BY MOTE MARINE LABORATORY

Information at the top of the page

At the top corner, fill in the page number. The second blank will be filled in at the end of the
day. This is for the total number of pages used on this particular day.

Date: use this format — DD MMM YYYY. Example: 14 Jul 2001

Start Time: the time (in 24 hour clock) that manatees were first seen during this sighting. Ex.
2:15 in the afternoon would be recorded as 14:15.

End Time: the time (in 24 hour clock) that the sighting was ended, either because the manatees
disappeared, left one site and entered another, or photography is completed

Location: The location of the manatees where they were first seen for this particular sighting.
The observer should be able to tell you this, if not, look it up on a navigational chart or map.
Photographer: Photographer’s last name

Recorder: Data recorder’s last name

Lat/Long: latitude and longitude where the manatees were first seen for this particular sighting
Sighting #: A sighting consists of all the manatees seen in the same location. Ex. If 1 or more
manatees are seen in Pansy Bayou, all those manatees are part of the same sighting. The first
sighting of the day will be sighting #1, the next will be sighting #2, etc.

Air and Water temperature and salinity: self explanatory

Weather: Choose between: Clear, Partly cloudy, Mostly cloudy, Overcast, or Rain

Conditions: Choose between: Excellent, Good, Fair, Poor

Wind: record direction wind is coming from and estimated speed. Ex. W 10-15

Hindrance: conditions, etc. that are inhibiting the photographer from getting good photos of the
manatees. Ex. glare, wind, ripples

#Total min:__max:__ : this should be your best count of ALL manatees present at the site
during your observations (sighting). Since it is difficult at times to get an exact number, we use a
range (i.e. there were at least 5 and no more than 10). Some circumstances allow us to accurately
count every manatee that is present during the sighting. In this case you would put that count in
both the min and max.

#Calves min:_max:__ : minimum and maximum number of calves present

#Photo’d min:_max:__ : minimum and maximum number of manatees that were
photographed during the sighting

#Scarred min:__max:__ : minimum and maximum number of manatees that had scars or

mutilations during the sighting

Information for each individual manatee

Each individual manatee seen during the sighting will have it’s own data collected and sketch drawn of its
scars and mutilations

Outline of manatee: use this to sketch any scars or mutilations that the manatee may have.

Other identifiers may also be included, such as barnacles, algae patterns, etc, however SCARS

and MUTILATIONS are the most important!!

1.D.

» If the manatee is known by the observer (or someone else present), record the manatee’s
name or catalog number. A temporary ID# for that day will not be necessary.

» If the manatee is unknown, it will receive a TEMPORARY ID# for that day. The temporary
ID#s consist of the month, the day of the month, and a sequential letter.
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Ex. The first unknown manatee seen and photographed on 21 June would be 621A. The
second unknown manatee seen on that same day would be 621B, etc. The letters will
continue throughout the day. DO NOT give a known manatee a temporary ID#.

Size Class: AA, SU, CC: Circle one of these

AA = adult
SU = subadult (juvenile). This category should also be given by experienced observed.
CC =calf

Habitat: Choose between one of the following:

GB = seagrass bed

DB = dredged basin; canal, boat basin, or marina with >50% altered shoreline

DC = dredged channel

SB = shallow bay/shoal/sand bar (unvegetated and <1.5 m deep)

OB = open bay (>1.5 m deep)

TRIB = tributary (river, creek, etc.)

ReproStatus: reproductive status of the manatee. If the manatee is with a calf, record that and
an estimated size of the calf. Use the following format for recording this: w/sc = with small calf
The remaining blank lines: Use these lines to record the roll and exposure #s that are being
taken of the manatee.

>

The roll # is written as follows: the photographer’s first and last initials, the last two digits of
the current year, and the roll # that the photographer is on for the current year.

Ex. RN0145 = the 45" roll of film that Rachel Nostrom has taken in 2001

The exposure #s are always preceded by the roll #. If multiple shots are taken of a particular
manatee on the same roll, all of those exposures should follow the roll # on a single line.

The roll and exposure numbers should be recorded as follows:

RNO145: 1-5, 10-12 A series of photos can be recorded with a dash between them to signify
exposures 1 through 5 (for example), otherwise exposures should be separated by a comma.

Some general comments
When sketching scars and/or mutilations on the manatee outlines:

L.

Be as accurate as possible and include any information that may assist later when the slides
are sorted for matches.

DARKEN in mutilations on the sketch to distinguish them from scars.

Note scar color outside of the manatee outline and adjacent to scar patterns. This is especially
important for gray scars that may be difficult to discern later when looking at the slides.

Note fresh or recent wounds.

A manatee’s sex is NEVER recorded UNLESS you have visual confirmation. Possible ways of
confirmation are:

Observing orientation of genital opening relative to its umbilical scar and anus
Female = genital opening is near the anus (lower, towards the peduncle and tail)
Male = genital opening is near the umbilical scar (in the middle of its body)
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