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APPEN DIX I.  West Indian Manatees Stock Assessments - Florida and Antilles Stocks

WEST INDIAN MANATEE (Trichechus manatus latirostris)
FLORIDA STOCK

U.S. Fish and Wildlife Service, Jacksonville, Florida

STOCK DEFINITION AND GEOGRAPHIC RANGE

Manatees are typically found in the temperate and equatorial waters of the southeastern U.S., the Caribbean

basin, northern and northeastern South America, and equatorial West Africa.  Their near relative, the dugong

(Dugong dugon), is found in the Indo-Pacific region.  At prese nt, manatees of the genus Trichechus are represented

by three allop atric species:  T. senega lensis , the West A frican mana tee, T. inung uis, the Amazonian manatee, and T.

manatus, the West Indian manatee.  The West Indian species is subdivided into two subspecies, the Antillean

manatee (Trichechus manatus manatus) and the Florida manatee (Trichech us man atus latirostris ) (U.S. Fish and

Wildlife S ervice, 198 9).  Such sub speciation m ay reflect repro ductive isolatio n brought o n by the intemp erate

northern coast of the Gulf of Mexico and characteristically strong currents found in the Straits of Florida (Domning

and Hayek, 1986).

Historically, the winter range of the Florida manatee (Trichech us man atus latirostris ) was thought to focus

on south Florida, with some animals ranging north of Charlotte Harbor on Florida's west coast and north of Sebastian

on Florid a's east coast.  Ex tralimital move ments occ urred and  were typically sea sonal, with anim als travelling nor th

during warm er period s and travelling  south as temp eratures de clined.  W hile most ma natees wintere d in south

Florida, some were known to winter in natural spring areas to the north (Hartman, 1974).  With the advent of

artificial warm water refugia, the spread of exotic subm erged aquatic vegetation, and  increased protective me asures,

the manatee's winter range has expanded significantly (Beeler and O'Shea, 1988).  On the east coast, manatees are

now known to winter as far north as southeastern Georgia and, on the west coast, as far north as Crystal River,

Florida.  D ocumen tation of man atee move ments betwe en Gulf and  Atlantic coas t populatio ns in far south Flo rida is

lacking, presumably because lack of suitable habitat in Florida Bay is not conducive to such movements, but

significant genetic variation between coastal populations has not been demonstrated (McClenaghan and O'Shea

1988).  Range extremes extend north to Virginia on the Atlantic coast and west to Louisiana on the Gulf coast.  The

number of sighting reports ou tside of Florida has increased in rec ent years.

POPU LATIO N SIZE

Minimum Po pulation Estimate

The exact population size for Florida manatees is unknown but the minimum population is estimated at

1,822 animals, based on intensive statewide winter aerial surveys at warm-water refuges coordinated by the Florida

Department of Environmental Protection  in early February of 1995  (FDEP 1995).  A previous high count of 1856

manatees was obtained in a survey conducted in 1992 (Ackerman, 1992).  While not a statistical estimate, this count

provides the best available data on the minimum size of the population.

Population Trends

Manatee population trends are poorly known but, based on the results of a carcass recovery program, deaths

have increa sed by an av erage of 5.9  percent pe r year in Florid a from 19 76 throug h 1992  (Ackerm an et al. In press ). 

Garrott et a l.'s (1994) an alysis of trends at w inter aggrega tion sites suggest a  mean annu al increase o f 7-12 perc ent in

adjusted counts at sites on the east coast from 1978-1992, noting that this figure exceeds Packard's conservative

estimate of maximum potential rate of increase for manatees of 2-7 percent annually (Packard 1985).  Reynolds and

Wilcox (1994) reported a decline in the percentage and number of calves seen at power plant aggregation sites

during recent winter aerial surveys.  It is not clear at this time whether this is related to increases in perinatal

mortality or to some other factor.

Marmontel (1994) conducted a population viability analysis through computer simulations using 16 years of

data and m aterial collecte d by the carc ass recove ry program .  This study yield ed informa tion on age-re lated aspec ts

of mortality and reproduction for the Florida manatee population.  A scenario, calculated from the data, having an

initial population size of 2,000 individuals resulted in a gradually declining population (r = -0.003), a probability of

persistence of 44 percent in 1,000 years, and a mean final population size of less than 10 percent of the original

value.  When adult mortality was reduced by 10 percent in the model, population growth improved considerably, but
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when adu lt mortality was incre ased by 10  percent the p opulation q uickly dwindle d.  These  results clearly indic ate

that the Florida manatee population is still at high risk of extinction in the long term.  Any negative change in the

population param eters, caused by environm ental changes or a catastroph e, might tip the balance towards grea ter risk

of extinction.

ANNUAL HUM AN-CAUSED MOR TALITY

Manatee deaths resulting from human activities are well documented through a carcass recovery program,

initiated in 1974.  Causes of death include collisions with large and small boats, crushing by barges and man made

water control structures (flood gates/canal locks), entanglement in nets and lines, entrapment in culverts, poaching,

entangleme nt in, and ingestio n of marine d ebris (e.g., mo nofilament), an d others (A ckerman e t al., In press).  

From 1974 through 1994, 2,456 manatee carcasses were recovered in the southeastern U.S.  Eight hundred

and two (3 3 percen t) were attribute d to huma n-related cau ses.  Of these, 6 13 were c aused by c ollisions with

watercraft, 11 1 were floo d gate/cana l lock-related, a nd anothe r 78 were c ategorized  as other hum an-related.   

In Florida, human-related mortality accounted for the greatest proportion of deaths with identifiable causes

(45 perc ent, with anothe r 24 perc ent of deaths r esulting from un determine d causes) fro m 1986 -1992.  C ollisions with

watercraft acc ounted for  83 perc ent of human -related caus es of death d uring this perio d (Acker man et al. 19 94, 

Wright et al. 1994). Watercraft-related deaths increased by an average of 9.3 percent per year from 1974 to 1992,

increasing as a percentage of total deaths from 21 percent in 1976-1980 to 28 percent from 1986-1992 (Ackerman et

al., In press).  Overall, watercraft collisions account for app roximately 25% o f all manatee deaths.

The highest known annual mortality for the Florida manatee in any given year occurred in 1990 when 214

deaths (206 of which occurred in Florida) were recorded (Ackerman et al. 1994).  In 1994, the second highest annual

level of mortality on record occurred, when 193 carcasses were recovered (FDEP 1995).

FISHERIES INFORMATION

Manatee deaths have been attributed to inshore and nearshore commercial fishing activity.  Fisheries gear

involved in these incidents include shrimp nets, crab trap lines, hoop nets, and a trotline (National Marine Fisheries

Service, 19 92; Bec k, C.A. and  N.B. B arros, 199 1).  Recre ational fishing ac tivities have also b een implica ted in

manatee deaths; manatees have died as a result of ingesting monofilament line and fishing tackle and from

entanglement in monofilame nt line, crab trap lines, and cast nets.  Non-lethal entangleme nt associated with these

gear types, so metimes resu lting in the loss of a flipp er due to co nstriction, is also kn own to oc cur.  Collision s with

fishing boats probably occ ur; however, it is not possible to determine the  extent to which this occurs.

While fisheries have been implicated in the deaths of manatees, the number of such incidents is low.  The

manatee carcass recovery program has identified 17 manatee deaths which are directly attributable to commercial

fisheries gear (F DEP  Manate e Morta lity Database , 1994).  F ishing gear is susp ected in three  additional d eaths. 

"Because total annual manatee mortality is increasing, the population is small, and reproduction is low, incidental

mortality from commercial fisheries, when added to other human-related mortality, could be significant if not critical

to the manatee population" (Young et al., 1993).

The ma jority of the ma natee dea ths attributed to  comme rcial fisheries invo lve the shrimp ing industry. 

Mortalities have occurred in northeast Florida (Duval County), east central Florida (Volusia County), and the Florida

Panhand le area (Fra nklin Coun ty), as well as in coa stal waters of G eorgia and  South Ca rolina where  shrimping is

permitted.  Other fishery interactions have occurred throughout the manatee's range in Florida.  No distinct

seasonality has been associated with these events (FDEP Manatee M ortality Database, 1994).

STATUS OF STOCK

The Florida manatee is listed as "endangered" under provisions of the Endangered Species Act of 1973 (16

U.S.C. 1531 et seq.), as amended.  The manatee is considered a "strategic stock" as defined in Section 12 of the

Marine Mammal Protection Act of 1972, as amended.  The basis for this designation is the high level of documented

mortality (natura l and huma n-related) rela tive to the estima ted pop ulation level an d continuing , severe threats to

critical manatee habitats in the southeastern U.S.

POTENTIAL BIOLOGICAL REMOVAL
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Because of its endang ered status, the recovery factor for the Florida  manatee should be  0.1, the lowest

allowable figure.  Given a minimum population estimate of 1,822 and an  R max (maximum net productivity rate) of

0.04, the Potential Bio logical Removal (P BR) rate for mana tees is as follows:

PBR = (1822)(.02, or 1/2 Rmax)(.1) = 3

The calc ulated PB R level is greatly e xceeded  by known h uman-related  manatee m ortality (primar ily

watercraft collisions and water control structure deaths) every year in Florida.  For this reason, and because current

efforts of the Flo rida Ma natee Rec overy Te am focus inte nsively on the re duction of the se major typ es of mortality,

the determination of the PBR level for manatees is of limited value.  The excessive level of documented manatee

mortality and the resulting unlikelihood of attaining Optimum Sustainable Population (OSP) make the calculation of

meaningful P BR for m anatees a d ifficult exercise.  M armontel's (19 94) estima te of net prod uctivity is essentially

zero (-0.003).  Substituting this value for the default value for maximum net productivity rate (0.04) in the above

equation results in a PBR level of 0.

The U.S. Fish and Wildlife Service has consistently concluded in Section 7 Biological Opinions, pursuant

to the Endangered Species Act, that the take of a single manatee would "jeopardize the continued existence" of the

species.  We therefore believe that designating any level of take for manatees would be inappropriate and

inconsistent with the revised Florida Manatee Recovery Plan.
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WEST INDIAN MANATEE ((Trichechus manatus manatus)
ANTILLEAN STOCK

U.S. Fish and Wildlife Service, Jacksonville, Florida

STOCK DEFINITION AND GEOGRAPHIC RANGE

Manatees are typically found in the temperate and equatorial waters of the southeastern U.S., the Caribbean

basin, northern and northeastern South America, and equatorial West Africa.  Their nearest relative, the dugong

(Dugong dugon), is found in the Indo-Pacific region.  At prese nt, manatees of the genus Trichechus are represented

by three allop atric species:  T. senega lensis , the West A frican mana tee, T. inung uis, the Amazonian manatee, and T.

manatus, the West Indian manatee (U.S. Fish and Wildlife Service, 1986).  The West Indian species is subdivided

into two subspecies, the Antillean manatee (Trichechus manatus manatus) and the Florida manatee (Trichechus

mana tus latirostris ).  Such subspeciation may reflect reproductive isolation brought on by the intemperate northern

coast of the Gulf of Mexico and characteristically strong currents found in the Straits of Florida (Domning and

Hayek, 1986).

The Antillean manatee is found in eastern Mexico, Central America, northern and eastern South America,

and in the Greater Antilles (Lefebvre et al., 1989).  In Puerto Rico, the manatee is most abundant along the south and

east coasts, particularly in the area of Fajardo and Ceiba (Roosevelt Roads Naval Station) and in the Jobos Bay area

between Guayama and Salinas.  In general, manatees are not abundant on the north coast although they are

infrequently seen in areas immediately to the west of San Juan (Mignucci Giannoni, 1989, Caribbean Stranding

Network, unpubl. data).  Manatees are rarely seen near Culebra Island and are generally absent from Mona Island

and the Virgin Islands (Caribbean Stranding Network, unpubl. data).  The U.S. has jurisdictional responsibilities for

the Antillean subspecies only in Puerto  Rico and the U.S . Virgin Islands.

POPU LATIO N SIZE

The exact number of Antillean manatees known to occur in Puerto Rico is unknown but, based on aerial

surveys cond ucted on J uly 16 and  17, 199 4, this popu lation include s at least 86 ind ividuals (Ola nd, pers. co mm.). 

Manatees are virtually unknown from the U.S. Virgin Islands (Lefebvre et al., 1989).  A rare sighting and stranding

was reported here in 1988 (Caribbean Stranding Network, unpubl. data).

Population Trends

Quantitative information is limited regarding trends in the abundance of the Antillean manatee, although

"[h]istorical accounts indicate that manatees were once more common and that hunting has been responsible for

declining numbers throughout much of their range" (Lefebvre et al., 1989).

In Puerto Rico, efforts have been made to assess the status of the Antillean manatee by conducting aerial

surveys and by means of a carcass salvage program.  Aerial surveys were initiated in 1978 and have continued

sporadic ally to the prese nt.  Carcass sa lvage efforts we re initiated in Ap ril 1974, b y the U.S. Fish  and W ildlife

Service (Rathbun et al., 1986).  In 1989, the Caribbean Stranding Network initiated a dedicated salvage, rescue, and

rehabilitation program and  has assumed respo nsibility for all carcass recovery efforts in Puerto Rico.  D espite these

assessments, limited information exists by which to determ ine trends in this population of manatee s.

Based largely on historical accounts and increasing human pressures, the Antillean manatee as a subspecies

appears to be in decline.  However, efforts to quantify population levels and trends are preliminary and there are no

conclusive indications as to whether or not the population of Antillean manatees is stable, increasing, or decreasing

either in Puerto Rico or throughout its range.

ANNUAL HUM AN-CAUSED MOR TALITY

Since the inception of Puerto Rico's manatee carcass salvage program, 70 manatee deaths have been

recorde d from that ar ea (Carib bean Stran ding Netw ork, unpub l. data).  Ma ny of the death s have bee n attributed to

human-rela ted causes.  C arcass collec tion efforts have  docume nted morta lities associated  with nets and w atercraft

(N=37).  M any net-related mortalities involve poaching a nd are not substantiated by the pre sence of a carcass

(Rathbun  et al., 1985 ).  From 19 74 until 19 88, 41.5  percent of the  docume nted morta lity was attributed to  poaching . 

Watercraft-related mortalities are increasing.  During the period 1988 to 1991, watercraft-related mortalities

accounted for 43 percent of the known mortalities (U.S. Fish and Wildlife Service, 1992).
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FISHERIES INFORMATION

In Puerto  Rico, fisheries in teractions ha ve been d ocumen ted through  the carcass re covery pro gram and  in

numerous anecdotal reports.  Manatees are captured primarily in gill and/or turtle nets either intentionally or

inadvertently during fishing activities.  Reports indicate that manatee meat is sold to ready buyers, although the

extent to which  this occurs is unk nown (M ignucci et al., 19 93).  Give n the scarcity of d etailed inform ation, little is

known about capture sites, seasonality of occurrence, etc. (Rathbun et al., 1985).  Because these deaths account for a

substantial pro portion o f known hum an-related m ortalities (and b ecause of the  prevalenc e of fishery repo rts), it is

apparent that fisheries interactions significantly affect the status of the manatee in Puerto Rico.

STATUS OF STOCK

The manatee is listed as "endangered" under provisions of the Endangered Species Act of 1973 (16 U.S.C.

1531 et seq.), as amended.  The manatee is considered a "strategic stock" as defined in Section 12 of the Marine

Mammal Protection Act of 1972, as amended.  The basis for this designation is the high level of documented

mortality relative to  the estimated  populatio n level and c ontinuing, seve re threats to critica l manatee ha bitats

throughout its range.

POTENTIAL BIOLOGICAL REMOVAL

Because of its endangered status, the recovery factor for the Antillean manatee in Puerto Rico should be

0.1, the lowest allowable figure.  Given a minimum population estimate of 86 and an  Rmax (maximum net

productivity rate) of 0.04, the Potential Biological Removal (PBR) rate for Antillean manatees in Puerto Rico and

the U.S. Virgin Islands is as follows:

PBR = (86)(.02, or 1/2 Rmax)(.1) =0

We currently have insufficient knowledge of the Puerto Rican manatee population to determine the Optimum

Sustainable  Popula tion.  Inadeq uate informa tion on po pulation size a nd net pro ductivity rate for m anatees in P uerto

Rico render the calculation of a PBR level for this population an exercise of limited value.  Marmontel (1994)

estimated net productivity for the Florida manatee population.  This estimate, based largely on a long term sex and

age datase t for that pop ulation, sugges ted that the net p roductivity wa s essentially zero  (-0.003).  W hen the defa ult

value above (0.2) is replaced with this empirical value, the equation results in a PBR level of zero.

The U.S. Fish and Wildlife Service has consistently concluded in Section 7 Biological Opinions, pursuant

to the Endangered Species Act, that the take of a single manatee would "jeopardize the continued existence" of the

species.  We therefore believe that designating any level of take for Antillean manatees would be inappropriate and

inconsistent with manatee recovery p lans.
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