
Chapter III – Species of Special Concern 

Florida Manatee
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The Florida manatee is a subspecies of the 
West Indian manatee that occurs only in the south-
eastern United States, occupying the northern limit 
of the species’ range. Under the Endangered Spe-
cies Act, West Indian manatees are listed as en-
dangered throughout their range, which extends 
along the Atlantic coast of the Americas from the 
southeastern United States to northern Brazil. Like 
all manatees, Florida manatees are herbivores that 
inhabit coastal waters and rivers and feed on 
aquatic plants, particularly sea grasses. 

Although Florida manatees have ranged as far 
north as Rhode Island in summer, they are unable 
to survive long periods in waters below about 18ºC 
(65ºF). Thus, in winter they are confined almost 
exclusively to the lower two-thirds of the Florida 
peninsula. Before the 1950s the availability of 
warm water likely restricted their winter range even 
more.  Historical information on their winter dis-
tribution and abundance is limited, but it seems 
likely that manatees were largely restricted to the 
Everglades in southern Florida, where areas of 
warm water within the manatee’s thermal toler-
ance occur year-round, and perhaps a few small 
areas north of the Everglades (e.g, natural springs 
or deep holes that retain heat), such as those used 
by manatees today. 

Since the 1950s warm-water outfalls from 
power plants on both coasts of Florida have effec-
tively extended the manatee’s winter range to 
coastal areas north of  the Everglades. Those 
outfalls actually may have improved the ability of 
manatees to survive cold winter periods by pro-
viding more reliable warm-water refuges.  A large 
majority of Florida manatees now retreat to artifi-
cial warm-water sources during prolonged winter 
periods of cold weather that lower water tempera-
tures.  As water temperatures rise in the spring, 
manatees disperse throughout Florida, with some 
animals regularly moving north along the Atlantic 
coast to Georgia and South Carolina and others 
west along the Gulf of Mexico coast to Louisiana. 
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Reliable estimates of the total number of 
Florida manatees are not available because turbid 
coastal water and rivers make them difficult to 
count during aerial surveys.  However, winter sur-
veys carried out during cold periods, when a ma-
jority of  animals congregate at warm-water refuges, 
have established a minimum population size. The 
highest manatee count was made during a January 
2001 survey when 3,276 animals were seen. 
Roughly half  that number occur on Florida’s At-
lantic coast and half on its Gulf of Mexico coast, 
with almost no movement from one coast to the 
other.  Because winter counts can vary by 50 per-
cent or more, and it is not known how many ani-
mals are away from refuges or not seen when counts 
are made, it has not been possible to use these sur-
vey data to estimate total abundance. Neverthe-
less, increasing counts from other databases since 
the late 1970s strongly suggest that the population 
has increased by some uncertain amount. How-
ever, recent trends for some areas, principally south-
western Florida, are unknown. 

The greatest threats to Florida manatees are 
human-caused deaths, principally collisions with 
watercraft, and the loss or alteration of habitat. 
To evaluate the causes of  death, the Florida Ma-
rine Research Institute of the Florida Fish and 
Wildlife Conservation Commission retrieves and 
examines all reported manatee carcasses whenever 
possible.  As shown in Table 8, approximately one-
third of all known manatee deaths are due to hu-
man causes.  Over the past five years, at least 28 
percent have been caused by watercraft. In 2002 
watercraft-related deaths reached a record high of 
98, of which 95 were in Florida. This is the third 
new record in the last five years. 

Manatee deaths due to watercraft have in-
creased steadily since the 1980s, and the rate of 
increase has exceeded the rate of increase for total 
mortality, indicating that the problem is becoming 
worse. According to analyses cited by the Fish 
and Wildlife Service, between 1976 and 2001 wa-
tercraft-related deaths increased annually at a rate 
of 7.3 percent compared with an annual increase 
of about 6 percent for total manatee mortality.  In 
the last 10 years the average annual increase in 
watercraft-related manatee deaths has risen about 
10 percent per year compared with about 7.5 per-
cent per year for total mortality.  Thus, the propor-
tion of total mortality due to watercraft is increas-
ing. 

Manatees also are subject to periodic die-offs 
due to exposure to brevetoxins produced by red 
tides.  As noted in Chapter VI, at least 33 mana-
tees are thought to have died during a red tide event 
in the spring of 2002 in southwestern Florida. 

The loss of essential habitat, particularly sea 
grass beds on which manatees feed and warm-wa-
ter refuges, also poses major threats to Florida 
manatees.  Over the past 50 years coastal develop-
ment has significantly altered Florida’s coastal eco-
systems.  Increased turbidity and other forms of 
pollution have eliminated most of  Florida’s sea 
grass beds (although regrowth has occurred in some 
areas) and reduced the number of natural, quiet 
secluded areas used by manatees to rest, give birth, 
and nurse their young in safety. 

As for warm-water power plants, those built 
before the 1980s are permitted to discharge heated 
cooling water directly into coastal waters.  Such 
discharges are prohibited at plants built since 1980. 
Most of those older plants, however, are reaching 
the end of their planned operational lives and, un-
less they are repowered (i.e., their existing electric 
generating units are replaced with new, more effi-
cient equipment), they could be shut down in the 
near future. If outfalls from those plants are elimi-
nated and not replaced, many manatees that have 
learned to use them may be unable to find alterna-
tive refuges and die. Those that do find other ref-
uges may find that development and habitat alter-
ation have limited food resources in those areas, 
making them unable to support a large influx of 
displaced animals.  Even natural warm-water 
springs face an uncertain future. Increased pump-
ing of groundwater for domestic, agricultural, and 
industrial uses has lowered watertables and caused 
significant reductions at some major natural warm-
water refuges.  If  this trend continues, springs now 
used by manatees may not discharge enough warm 
water for animals to survive winter periods. 

The Fish and Wildlife Service and the Florida 
Fish and Wildlife Conservation Commission share 
lead responsibility for developing and carrying out 
manatee recovery activities.  In the 1980s and early 
1990s, with support from the Florida Legislature, 
directives by the Florida Governor and Cabinet, 
and a well-conceived manatee recovery plan, co-
operation between the two agencies and other con-
cerned parties produced a well-directed conserva-
tion strategy.  Among other things, that strategy 
featured a research program focused on manage-
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ment-related information needs, the development 
of a broad network of boat speed regulatory zones 
and a few small no-entry areas at warm-water ref-
uges, and initiatives to guide the construction of 
new boating facilities in key manatee habitats (e.g., 
through the review of  related permit applications 
and the incorporation of facility siting plans into 
county manatee protection plans). 

Over the past five years, the willingness of 
involved parties to work cooperatively to resolve 
issues has dissolved into a bitter discord marked 
by litigation and polarized views regarding further 
conservation needs.  On the one hand, some par-
ties, noting that minimum abundance estimates for 
manatees have nearly tripled since the early 1980s, 
have resisted any new efforts to establish boat 
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speed zones or constrain the construction of  new 
watercraft facilities. They maintain that popula-
tion recovery seems to be progressing under exist-
ing measures and the population appears to be large 
enough to sustain current mortality levels.  On the 
other hand, some parties note that expanded ef-
forts to count manatees may have accounted for 
much of the increase in minimum abundance esti-
mates, that the number of boating facilities and 
boats in important manatee habitat areas contin-
ues to multiply, that management measures have 
to date demonstrated little effectiveness in limit-
ing increases in watercraft-related manatee deaths, 
and that a long-range strategy to prevent the loss 
of  essential manatee habitats, such as warm-water 
refuges and sea grasses, has not been developed. 
In the face of  Florida’s still burgeoning human 
population, many worry about the long-term safe-
guards for coastal habitat and species. 

The Governor of Florida brought concerned 
parties together to resolve disparate views at a 
“manatee summit” on 19 October 2000. The Fish 
and Wildlife Service revived an inactive manatee 
recovery team to help update the Florida Manatee 
Recovery Plan, and this was approved in 2001. 
However, neither effort was directed at establish-
ing an ongoing process for working through differ-
ences. 

The Marine Mammal Commission attempted 
to help resolve outstanding issues by conducting a 
detailed review of the manatee recovery program 
at its annual meeting in October 2000 in St. Pe-
tersburg, Florida. As discussed in previous an-
nual reports, Commission recommendations result-
ing from that meeting were provided to the involved 
agencies.  Among other things, it recommended 
that the Fish and Wildlife Service— 
• increase funding to establish an enforcement task
force to target boat speed zones of particular con-
cern around the state on a periodic basis, 
• proceed with rulemaking to designate new mana-
tee refuges to help control boating activity in key 
areas and protect warm-water refuges, with a goal 
of expanding the system of such areas over the 
long term, 
• work with the state and the Army Corps of  Engi-
neers to develop criteria for distinguishing between 
boating facilities that would and would not jeopar-
dize manatees, and 
• convene regular meetings of the recovery team
to help identify and implement recovery activities. 

The Commission also recommended that, as 
part of state efforts to accelerate the completion 
of county manatee protection plans, the Florida 
Fish and Wildlife Conservation Commission work 
with other federal and state agencies to develop 
specific criteria on how to protect manatees and 
manatee habitat for use in preparing and evaluat-
ing county manatee protection plans.  It also 
strongly endorsed a proposal to add 100 new offic-
ers to the Florida Division of Law Enforcement to 
help improve enforcement of new boat speed 
zones.  Most of  these recommendations were ei-
ther not adopted or only partially adopted. 

In 2002 little was done by the lead agencies 
to bring parties together, and views of the con-
cerned parties became increasingly polarized dur-
ing the year.  Lawsuits and threats of  additional 
lawsuits dominated the attention of involved agen-
cies and parties.  Actions undertaken in 2002 are 
discussed below. 

Watercraft-Related Manatee Deaths 
Manatee deaths due to watercraft are the prin-

cipal cause of human-related mortality and are in-
creasing at a faster rate than total known mortal-
ity, suggesting that the problem is becoming worse. 
Almost all of these deaths are caused either by 
wounds from propellers or by blunt trauma impacts 
from fast-moving boats (Fig. 34).  To address the 
problem, managers have relied principally on es-
tablishing a broad network of boat speed zones in 
13 key counties where manatees occur.  Because 
boaters cannot reliably detect and avoid manatees, 
managers sought to slow boats down in those parts 
of waterways where manatees are most likely to 
occur to provide time for manatees to avoid on-
coming boats. 

Over the past 12 years, speed zones have been 
established throughout waterways in those 13 
counties as well as other parts of the state. Most 
of the zones have been developed and imple-
mented by the Florida Fish and Wildlife Conser-
vation Commission and its predecessors in consul-
tation with county officials and local interest groups. 
Establishment of these zones has relied on nego-
tiations to balance the needs of both manatees and 
boaters through use of various types of seasonal 
and year-round speed zones.  These include chan-
nel-exempt, channel-inclusive, and shoreline speed 
zones with various speed limits (e.g., idle or slow 
speeds outside channels but 25 mph in marked 
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channels), high-speed water sports areas, and, in a 
few limited cases at warm-water refuges, small no-
access areas.  Both the Florida Fish and Wildlife 
Conservation Commission and the Fish and Wild-
life Service increased efforts in this regard in 2002 
(see below). Other management tools that have 
been brought to bear include enforcement of those 

Figure 34. Collisions between watercraft and manatees 
are one of the major causes of Florida manatee deaths, 
and the vast majority of living manatees bear multiple 
scars from nonlethal collisions. (Photo by Robert K. 
Bonde, courtesy of the Sirenia Project, Center for Aquatic 
Resource Studies, U.S. Geological Survey.) 

zones, limiting or conditioning permits for the con-
struction of  new boat access facilities (e.g., mari-
nas, boat ramps, and docks) in key manatee habi-
tat, and public education and outreach. 

In 2002 Fish and Wildlife Service enforce-
ment officers organized 12 two- or three-day en-
forcement operations to improve compliance with 
manatee-related speed zones in Brevard, Collier, 
Lee, Sarasota, and Volusia Counties.  The initia-
tives targeted boaters in areas of poor compliance 
that had high numbers of watercraft-related mana-
tee deaths.  Serivce officers issued tickets to 670 
violators during these operations.  During 2002 the 
Coast Guard also cited 711 violators for exceeding 
posted speed limits in various parts of Florida. 

Although boat speed zones likely have helped 
limit the number of watercraft-related manatee 
deaths to some unknown extent, their effect has 
not been evident in overall watercraft-related mor-
tality trends, which have continued to increase. 
This may be due to a number of  factors.  In part, 
the continuing increase may reflect increasing num-
bers of  manatees.  However, the 10 percent rate 
of increase in watercraft-related deaths in recent 
years exceeds what could reasonably be expected 
to be the potential maximum rate of manatee popu-
lation growth. It is unclear how fast manatee abun-
dance may have grown in recent years, but for some 
areas, recent declines in adult survival rates sug-
gest that population growth rates may have slowed 
and even declined in recent years. 

Increasing numbers of boats also may be re-
sponsible for the increase in watercraft deaths.  Data 
from the Florida Division of Law Enforcement 
reported that 829,000 state-registered vessels and 
about 300,000 out-of-state boats used Florida wa-
terways in 1999. Two years later in 2001, those 
combined figures had risen nearly 20 percent to 
943,600 state-registered vessels and 400,000 out-
of-state boats.  Given this rate of  increase, it is 
possible that boat speed zones have helped stem 
the increase in watercraft-related deaths but not 
enough to prevent the problem from becoming 
worse. The recent increase in the number of boats 
has risen faster than it did in the 1980s and early 
1990s but could slow with the recent economic 
downturn of  the past few years.  It seems highly 
unlikely, however, that the number of  boats will 
decrease in the foreseeable future, given Florida’s 
steadily increasing human population. 
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Low rates of boater compliance in established 
zones also may be a factor.  Studies undertaken by 
the Florida Marine Research Institute have revealed 
low levels of compliance by boaters in some areas, 
with operators of relatively small outboards and 
personal watercraft responsible for most violations 
of  posted speed limits.  Obviously, if  zones are 
established and posted but not widely obeyed, they 
will not be effective. It also is possible that speed 
limits established for some areas have not provided 
a level or form of  protection commensurate with 
manatee protection needs.  For example, in some 
areas where high-speed traffic has been allowed 
adjacent to shoreline or nonchannel speed zones 
in deference to boating interests, watercraft-related 
manatee deaths have remained high. 

It also is possible that manatees may have lim-
ited abilities to evade even slow-moving boats. 
Although this is possible, it does not appear to have 
been a factor in recent trends.  If  this were the 
case, one would expect an increase in the propor-
tion of animals killed by propeller wounds and a 
decrease in the proportion killed by blunt trauma 
impacts because boats in key manatee habitats 
spend more time traveling slowly in response to 
new speed zones.  However, there has been no 
obvious change in these proportions since work 
began to expand the network of boat speed zones 
in the early 1990s.  Of  406 watercraft-related 
manatee deaths between 1979 and 1991, 39 per-
cent were caused by propeller wounds, 55 percent 
by blunt impact, and 6 percent by a combination 
of  both or unspecified causes.  Of  the 585 water-
craft-related deaths from 1992 through 2001, 33 
percent were caused by propellers, 57 percent by 
impact, and 10 percent by a combination of both. 
Thus, there does not appear to have been an in-
crease in deaths that might arguably be linked to 
boats traveling at slow speeds. 

To resolve questions about factors that influ-
ence the effectiveness of boat speed regulatory 
zones, it may be necessary to treat some speed 
zones as index sites where detailed monitoring and 
perhaps some management manipulation (e.g., vari-
ous documented levels of enforcement, signage, 
and public education) would be undertaken. As-
sessing the effectiveness of different types of zones 
seems particularly important. The latter probably 
would require comparing data on watercraft-related 
manatee deaths in a particular area during periods 
of  different regulatory regimes.  Areas in which past 

watercraft-related deaths have been relatively fre-
quent (e.g., the Barge Canal and Sykes Creek in 
Brevard County) may provide the best opportuni-
ties in this regard.  In the near term, further en-
forcement, public education, and attention to the 
adequacy of zones in high-mortality areas seem 
warranted. 

Proposed Incidental Take Rules—The 
Marine Mammal Protection Act prohibits both the 
intentional and unintentional taking of marine 
mammals unless authorized under certain limited 
exceptions.  Under the Act, taking includes harass-
ing, injuring, or killing.  One of  the Act’s excep-
tions to this provision is section 101(a)(5), which 
authorizes the Fish and Wildlife Service, upon re-
quest, to develop regulations that would allow spe-
cific activities to incidentally, but unintentionally, 
take small numbers of  marine mammals.  In issu-
ing such regulations, the Service must find, in part, 
that the total take by the requested activity over 
the period that the regulations are in effect (i.e., a 
maximum of five years) would have no more than 
a negligible impact on the affected species or stock. 

In partial response to a settlement agreement 
for a lawsuit filed by several environmental groups 
against the Fish and Wildlife Service and the Army 
Corps of  Engineers, the Service published proposed 
regulations on 14 November 2002 under section 
101(a)(5) to help implement measures to limit wa-
tercraft-related manatee deaths. The proposed 
regulations identified procedures that the Service 
would use to issue letters of authorization to cer-
tain government agencies whose programs autho-
rize the operation of watercraft or the construc-
tion of watercraft access facilities in three areas of 
Florida.  Specifically, the letters would authorize 
the incidental but unintentional take of manatees 
under the Army Corps of  Engineers’ section 404 
Clean Water Act permitting program.  Under that 
program, the Corps issues dredge and fill permits 
required for the construction of  marinas, docks, 
and certain other watercraft access facilities. The 
process for issuing letters of authorization also 
would be available to other state and federal agen-
cies should they choose to request a letter of au-
thorization for their government programs concern-
ing watercraft operations or watercraft facilities that 
could affect manatees. 

Procedurally, the proposed regulations pro-
vided that, upon receiving a request from a gov-
ernment agency for incidental take authorization, 
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the Service would review the agency’s described 
program to determine if  it would cause watercraft-
related deaths to exceed negligible levels.  For de-
pleted species, such as the Florida manatee, gener-
ally accepted guidance defines negligible levels of 
taking as those that (1) do not exceed 10 percent 
of  a population’s net productivity, and (2) do not 
delay the projected time required for the popula-
tion to reach its optimum sustainable population 
level by more than 10 percent.  The Service indi-
cated its intention to use the latter standard to de-
termine negligible levels of  take for manatees.  To 
make this determination, the Service also noted 
that it planned to use a population model that was 
still under development. 

If  it is determined that the agency’s program 
could cause levels of taking that exceed negligible 
levels, the Service would then identify additional 
measures to prevent such an occurrence. If it could 
not make a finding that take levels could be main-
tained at negligible levels, it could not issue a let-
ter of  authorization.  For purposes of  limiting tak-

Figure 35. 
Florida 
manatees 
occur in at 
least four 
discrete 
stocks: 
northwestern 
and 
southwestern 
Florida, the 
Atlantic 
coast, and the 
upper St. 
Johns River. 
(Figure by 
Sirenia 
Project, 
courtesy of 
the U.S. 
Geological 
Survey.) 

ing by watercraft, the Service advised that it would 
rely on the following general types of measures: 
(1) rules to restrict boat speed and waterway ac-
cess, (2) enforcement of  those rules, (3) boater 
education and awareness programs, (4) measures 
in county manatee protection plans and govern-
ment permit programs to guide the location and 
development of new watercraft access facilities, 
and (5) technological measures, such as propeller 
guards.  If  specific measures were deemed neces-
sary to prevent taking in excess of negligible lev-
els, the Service would include those in its letter of 
authorization to the requesting agency. 

As indicated above, to issue such regulations 
the Service must find that the levels at which mana-
tees are taken by watercraft will not exceed negli-
gible levels.  Florida manatees have been divided 
into four separate stocks (Fig. 35).  For two of  these 
regional subpopulations, the upper St. Johns region 
and northwestern Florida, the Service concluded 
that watercraft-related deaths currently are at neg-
ligible levels and that no additional mitigation mea-
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sures would be needed to implement the Corps’ 
permit program.  For one region, the Atlantic coast 
region, it concluded that current mortality levels 
exceed negligible levels but that additional mitiga-
tion measures plus existing measures would reduce 
impacts to negligible levels.  For the fourth region, 
southwestern Florida, the Service concluded that 
information was not adequate to make a determi-
nation at this time.  To reach these conclusions, 
the Service considered information on watercraft-
related deaths and compared the status of the four 
manatee subpopulations with population bench-
marks developed to provide measurable criteria for 
downlisting and delisting manatees under the En-
dangered Species Act. 

At the end of 2002 the Commission was de-
veloping comments and recommendations on the 
Service’s proposed rule. 

The Service’s proposal reflects a novel, albeit 
perhaps ill-suited, use of section 101(a)(5) author-
ity.  This section of  the Act was developed to pro-
vide a mechanism for authorizing insignificant lev-
els of take by individuals or industry groups en-
gaged in specific activities for a set period of time, 
rather than for government programs making deci-
sions on thousands of individual projects on an 
ongoing basis. 

In attempting to use this section to address 
watercraft impacts, the Service’s proposal raises a 
number of significant substantive and procedural 
issues.  First, the Service’s conclusions that cur-
rent levels of watercraft-related manatee deaths 
are currently below or near negligible levels for three 
of the four Florida regions are questionable and 
lack supporting calculations to show that its cho-
sen negligible impact standard (i.e., not delaying 
recovery time to optimum sustainable levels by 
more than 10 percent) would be met. Under the 
other generally accepted standard not considered 
by the Service (i.e., not exceeding 10 percent of  a 
population’s net productivity), the net productiv-
ity level for the total Florida manatee population 
would have had to have been at least 980 for the 
98 watercraft-related deaths in 2002 to be consid-
ered negligible; and even that level would include 
no consideration for serious injuries and other 
forms of  nonlethal taking.  Such a high net pro-
ductivity is unrealistic for a population that may 
number little more than 3,276 and whose females, 
at best, successfully rear a single calf every two 
years. 

Also, the Service asked for comments on a 
proposal to use a population model not yet com-
pleted to assess negligible impact levels. There was, 
however, no way to test the model’s utility for this 
purpose. As required by the provisions of section 
101(a)(5), the proposal also did not set forth the 
specific research, monitoring, or mitigation mea-
sures that would be needed to assure that impacts 
do not exceed negligible levels.  Instead, the regu-
lations deferred decisions on those measures to a 
point when opportunity for public review and com-
ment on a requested authorization would not be 
provided. 

Given these points, it appeared that a more 
appropriate approach for identifying and imple-
menting needed measures to reduce watercraft-re-
lated mortality would be through developing county 
manatee protection plans that meet established 
standards and criteria of  acceptability. The Com-
mission had previously recommended such an ap-
proach following its review of the manatee pro-
gram in 2000. In 1989 such plans had been man-
dated for some counties as part of the Florida 
Growth Management Act, but only a few counties 
prepared them. In view of the controversy sur-
rounding the issuance of  permits for watercraft 
access facilities and the establishment of boat 
speed regulatory measures, it also appeared highly 
desirable that a long-term issue resolution process 
be established to bring all concerned parties to-
gether to help develop an optimal strategy for iden-
tifying and implementing additional manatee pro-
tection measures as may be needed. At the end of 
2002 the Commission was in the process of sum-
marizing these and other comments in a letter to 
be sent to the Service early in 2003. 

Manatee Sanctuaries and Refuges
Regulations adopted by the Fish and Wildlife 

Service in 1979 authorize the agency to designate 
manatee sanctuaries and manatee refuges for the 
purpose of manatee protection. Manatee sanctu-
aries are areas in which all human activities are 
precluded, and manatee refuges are areas where 
specified human activities may be regulated. Be-
fore 2001 these regulations had been used to es-
tablish only seven small manatee sanctuaries (about 
50 acres combined) in Kings Bay, a warm-water 
refuge at the head of  the Crystal River on Florida’s 
west coast. 
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Pursuant to negotiations to settle a lawsuit 
filed in January 2000 by several environmental 
groups against the Service and the Army Corps of 
Engineers alleging violations of federal statutes pro-
tecting manatees, the Service agreed to pursue ac-
tions to designate additional manatee sanctuaries 
and refuges.  The Service subsequently requested 
comments and advice on potential new sites and, 
as noted in previous annual reports, the Commis-
sion suggested several possible areas.  Based on 
submitted comments and its own analyses, the Ser-
vice published a proposed rule on 10 August 2001 
to designate 12 new manatee refuges and 4 new 
sanctuaries. 

Designation of the Barge Canal and Sykes
Creek Manatee Refuges—On 7 January 2002 
the Service published a final rule to designate two 
of the 16 areas it had proposed as new manatee 
sanctuaries and refuges.  The two areas, located 
within about a mile of each other on Merritt Island 
near Cape Canaveral, were designated as manatee 
refuges for the purpose of strengthening boat speed 
restrictions.  One was located in a portion of  Sykes 
Creek (846 acres) and the other was in a dredged 
cut called the Barge Canal (683 acres). The Ser-
vice decided to defer action on the other 14 sites 
in lieu of steps the State of Florida planned to take 
to consider additional protection needs for those 
and other areas under state authority. 

The two designated areas are heavily used by 
manatees as a travel corridor.  Sixteen watercraft-
related manatee deaths have been recorded in the 
area as of 2000, making it among the most deadly 
areas in Florida for manatees.  The Barge Canal, 
about seven miles long and 150 feet wide, is heavily 
used by recreational boaters transiting between the 
Intercoastal Waterway, Sykes Creek, and the Ba-
nana River.  Under state rules, much of  the Barge 
Canal had been regulated as a channel-exempt 
speed zone, with a 25 mph limit in the channel and 
a slow speed limit along the banks, with four slow-
speed segments along portions of the channel. 
High-speed boat traffic also has been allowed in 
Sykes Creek, which connects to the Barge Canal. 
Because of continuing manatee mortalities in both 
areas, the state had previously proposed to make 
both areas a slow-speed zone, but due to rule-mak-
ing appeals filed to block the action, it was unclear 
whether or when the rule would go into effect.  The 
Service therefore decided to proceed with desig-
nating the two areas as manatee refuges and to re-

quire year-round slow speeds in case the state was 
unable to implement its rule. 

Proposed Exemption Process—On 16 
April 2002 the Service proposed amending its new 
regulations for the Barge Canal to establish a pro-
cess for authorizing exemptions to the slow-speed 
restrictions.  The proposed rule was prompted by a 
request from a boat manufacturer with facilities 
along the canal who wanted to be able to continue 
testing new boat designs at high speeds in the ca-
nal. The Service also proposed issuing an exemp-
tion to the company if  it was determined that no 
manatees would be taken during testing operations. 
The rule noted that the Service had concluded that 
it may be possible to conduct the activity without 
placing manatees at risk by using observers or tech-
nological methods to ensure that no manatees are 
present in the area when the boats are tested. 

The Commission commented on the proposed 
rule on 28 June 2002, noting that available records 
indicate that at least two manatees had been struck 
and killed in the Barge Canal by the company’s 
boats and that granting the exemption would set 
an ill-advised precedent. Among other things, it 
noted that high-speed travel areas existed within 
two miles of  the company’s facilities, a 15-minute 
trip each way at slow speeds.  It also noted that an 
exemption to operate vessels at high speed in a 
confined, heavily traveled corridor where other 
boats were limited to slow speed could pose a navi-
gation hazard. In addition, the exemptions could 
complicate efforts to assess the effectiveness of 
the new slow-speed rules.  By carefully monitoring 
watercraft compliance and documenting enforce-
ment efforts, the new refuges could provide an 
important opportunity for assessing the potential 
effectiveness of both boat speed restrictions and 
enforcement efforts. 

The Commission also questioned the Service’s 
conclusion that it may be possible for observers 
and technological detection methods to assure that 
no manatees are present in the area during times 
of  testing.  It noted that visual detection of  mana-
tees would be limited due to poor water clarity in 
the Barge Canal, and that detection technologies, 
such as acoustic detection or sonar, had not been 
proven reliable. As a general matter, the Commis-
sion therefore recommended that any applicant 
asserting that it would be possible to assure that 
manatees are not present in a given area at a given 
time be required to demonstrate that ability. 
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The Commission also noted that, although the 
proposed exemption process allowed for public 
review of submitted applications, it did not pro-
vide a similar opportunity to review the Service’s 
views on the request or any terms and conditions 
that it planned to require. The Commission there-
fore recommended that the exemption process be 
revised to provide public notice and opportunity 
to comment on the Service’s intent to approve, 
deny, or condition a requested exemption and the 
rationale for its proposed action. 

As of  the end of  2002 the Service had taken 
no further action on its proposed amendment rule, 
and it was unclear if it planned to grant the re-
quested exemption to test boats at high speed in 
the Barge Canal. 

Other Manatee Sanctuaries and Ref-
uges—In the spring of 2002 the Florida Fish and 
Wildlife Conservation Commission initiated a 
rulemaking process to consider possible measures 
to protect certain manatee habitats, including ar-
eas that the Service had proposed to designate as 
manatee sanctuaries and refuges.  In July 2002, 
however, the District Court for the District of 
Columbia found that the Service’s decision to de-
fer action on its proposed sanctuaries and refuges 
violated the terms of  a 7 November 2001 settle-
ment agreement reached between the Service and 
environmental groups on the abovenoted lawsuit. 

On 20 September 2002 the Service therefore 
published emergency rules to designate four of  the 

sanctuaries and three of the refuges that it had pre-
viously deferred (Table 9). All seven areas were 
associated with warm-water refuges on Florida’s 
west coast. With the approach of winter, the 
Service’s notice advised that it had determined that 
manatees in those areas were at risk of imminent 
danger without the action. The four sanctuaries, 
which prohibit all waterborne activity from 1 Oc-
tober through 31 March, included the Blue Waters 
Manatee Sanctuary (4.1 acres) adjacent to the 
Homosassa Springs State Wildlife Park, and warm-
water outfalls at three power plants in Tampa Bay 
— the Bartow Electric Generating Plant (181.5
acres), and the Tampa Electric Company’s Big Bend 
plant (76.2 acres) and Gannon plant (2.7 acres). 
The three refuges included waters immediately ad-
jacent to the three sanctuaries in Tampa Bay and 
established slow and idle speed zones also effec-
tive from 1 October through 31 March. 

The emergency rules were to be effective from 
1 October 2002 through 20 January 2003. On 8 
November 2002 the Service published final rules 
making all but one of the seven sanctuaries and 
refuges permanent.   Because of  a more protective 
county ordinance at the manatee refuge associated 
with the Gannon power plant, the Service with-
drew that refuge.  The final rules also changed the 
effective period for the other six refuges to 15 
November to 31 March and modified most of the 
area boundaries to make them conform with state 
and local measures. 
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The Service’s 8 November 2002 final rules 
also designated seven other manatee refuges (Table 
9) with year-round requirements for using slow 
speed, channel-exempt slow speed, and/or shore-
line slow speed. Several of the designated areas 
were smaller than those initially put forth in the 
Service’s 10 August 2001 proposed rules. 

Thus, including the Barge Canal and Sykes 
Creek established in January 2002, the Service des-
ignated four new manatee sanctuaries (totaling 64 
acres) and 11 new manatee refuges (totaling 7,269 
acres) during 2002. 

State Regulator y Areas—As part of  a 
settlement agreement on a lawsuit concerning 
manatee protection filed by several environmental 
groups against the Florida Fish and Wildlife Con-
ser vation Commission, the latter considered 
rulemaking action during the spring of  2002 to 
establish new boat speed zones in 16 areas around 
the state. Most of those areas included waters that 
had been proposed for designation as manatee ref-
uges and sanctuaries in the 10 August 2001 Federal 
Register notice published by the Fish and Wildlife 
Service. The Florida conservation commission sub-
sequently held public hearings in the summer of 
2002, and in the fall of  2002 it adopted rules to 
proceed with 10 of the 16 sites under consider-
ation. As of the end of 2002 one site had been 
posted and work was under way or being planned 
to post the remaining nine sites. 

Assessing Boater Compliance—To assess 
compliance with established zones, the Florida 
Marine Research Institute, the Fish and Wildlife 
Service, Mote Marine Laboratory, and others have 
supported studies at various speed zones around 
the state.  The studies involve placing observers 
along regulated waterways to monitor and record 
data on boat traffic and vessel speed. Such studies 
are labor-intensive and expensive. 

To explore the development of  a less expen-
sive, more efficient way to monitor compliance, 
the Commission and the Fish and Wildlife Service 
provided funding to the Florida Marine Research 
Institute in 2001 to contract for the development 
of a remotely operated photographic system to 
monitor vessel traffic and vessel speeds on water-
ways used by manatees.  The intent was to develop 
an easily portable system that could record and 
transmit photos of vessels and data on vessel speed 
over a wireless Internet connection to a remote site 
and threby speed the process of gathering compli-

ance data. In 2002 the contractor developed such 
a device but, because of difficulty in obtaining a 
laser range-finding device, data collection capabili-
ties were somewhat limited compared with the ini-
tially envisioned system. As of the end of 2002 
the Commission and the Institute were working 
with the contractor to identify options to overcome 
the technical difficulties.  It is hoped that, with fur-
ther efforts, the device can be perfected in 2003. 

Management Strategies for
Warm-Water Refuges

Almost all manatees in Florida depend on 
natural or artificial warm-water refuges to survive 
winter cold periods (Fig. 36). About 60 percent of 
the manatees seen during the maximum count of 
3,276 animals in January 2001 occurred at power 
plant outfalls.  Because of  threats to manatees at 
both natural warm-water springs and power plant 
outfalls, the third revised Florida manatee recov-
ery plan assigns its highest priority ranking to tasks 
necessary to implement a long-term strategy for 
ensuring a safe, dependable network of  warm-wa-
ter refuges.  In 1999 the Service convened a work-
shop to identify research and management actions 
needed to develop such a strategy.   Shortly after 
that workshop, a warm-water task force composed 
of agency and industry representatives was estab-
lished to help plan and oversee related work. 

Figure 36. Natural and artificial warm-water refuges 
with at least one count of 40 or more Florida 
manatees (power plants are identified in roman and 
natural springs in italics). (Figure by Leslie Ward, 
courtesy of the Florida Marine Research Institute.) 
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In 2002 to support a warm-water task force 
adaptive management planning initiative, the Fish 
and Wildlife Service provided funds to the U.S. 
Geological Survey and the Florida Fish and Wild-
life Conservation Commission to develop a mana-
tee response model and related research. With 
those funds, researchers increased efforts to sur-
vey and photo-identify manatees at East Coast 
power plants to assess manatee responses to vari-
ous temperature and climate changes.  Task force 
members also worked to standardize the collec-
tion of  temperature data at the various plants.  Pre-
liminary modeling efforts are scheduled to begin 
early in 2003. 

Because of the possibility that power plants 
now used by manatees could be retired and closed, 
the Commission has recommended that consider-
ation be given to constructing nonindustry-depen-
dent warm-water refuges within the current winter 
range of  manatees.  Such refuges might minimize 
the discharge of heated water into waterways to 
minimize thermal pollution while replacing exist-
ing industry-dependent warm-water refuges.  As 
discussed in the previous annual report, the Florida 
Power & Light Company contracted for studies to 
(1) consider possible sites for such refuges along
the east coast of Florida where it operates several 
power plants used by manatees and (2) assess the 
engineering feasibility, land requirements, and con-
struction costs associated with a solar-powered 
water-heating system that could support manatees 
through the winter at a site on the east coast. 

Results of  the former study were completed 
in 2001 and are reported in the previous annual 
report. It identified four possible sites based on 
factors such as proximity to sea grass feeding areas 
and local boat traffic patterns.  The second study, 
completed in 2002, concluded that existing solar 
heating technology could provide a requisite 
amount of war m water to maintain a small 
embayment at temperatures that would sustain 
manatees through the winter. To maintain a 100 
by 150-ft. embayment six feet deep at a tempera-
ture of  68ºF, construction costs for an adequate 
field of  solar energy collectors were estimated at 
approximately $135,000. This cost would increase 
to about $750,000 to maintain a temperature of 
80ºF.  It was estimated that one-half  acre would 
be required for the solar field. Additional costs 
would be required for maintenance, pumping, and 
possibly land acquisition (many of the potential 

sites identified in the initial study were adjacent to 
publicly owned lands and thus many require no land 
acquisition). 

During 2001 and 2002 Florida Power & Light 
Company also undertook work to repower its Fort 
Myers power plant on the west coast of Florida. 
The plant outfall has been used by more than 300 
manatees on several occasions during cold periods 
in recent winters, and on one occasion was reported 
to have more than 400 animals.  To proceed with 
repowering work in January 2002, the company had 
to temporarily shut down the warm-water discharge 
from the plant’s generating units.  For the sole pur-
pose of  ensuring an adequate warm-water refuge 
for manatees that have come to depend on the 
plant’s effluent, the company temporarily installed 
an auxiliary oil-fired water heating unit called a 
“donkey boiler” for the winter period of reduced 
plant discharges.  Although the heated area was 
smaller than that produced by the operating plant, 
manatees continued using the outfall under the tem-
porary arrangement. Work to repower the plant 
and resume the warm- water discharge was com-
pleted before the onset of winter at the end of 
2002. 

Entrapment in Flood Gates
The second largest source of human-related 

manatee mortality has been the crushing or drown-
ing of animals that become pinned in closing flood 
gates and navigation locks.  Most of  these water 
control structures are owned or operated by either 
the South Florida Water Management District or 
the U.S. Army Corps of  Engineers.  In 1994 mana-
tee deaths in such structures reached a record high 
of  16 animals.  To prevent such deaths, the two 
agencies, at the urging of the Florida Bureau of 
Protected Species Management and the Fish and 
Wildlife Service, initiated engineering studies to 
develop mechanisms to be installed on gate and 
lock doors that, like elevator doors, would auto-
matically stop and reverse closing operations when 
a manatee became caught in them. 

After considerable effort and design work, 
promising devices were developed in the mid-
1990s for both flood gates and navigation locks. 
The Corps and the District developed a list of more 
than 20 structures to be retrofitted with the new 
devices and secured funding to begin installation 
work. The first flood gate was equipped in 1997 
and the first navigation lock was retrofitted in 1998. 
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Since then the agencies have been installing the 
devices as time and funding permit.  Initial work 
has focused on those structures that had the high-
est manatee mortality.  Manatee deaths at gates 
and locks equipped with new devices have dropped 
to very low levels.  When deaths have occurred, 
adjustments have been made to further reduce the 
entrapment risks.  As of  the end of  2002, 12 struc-
tures had some type of protection devices in place 
and work was under way at another flood gate. 
During 2002, five manatees were killed at water 
control structures, but none of  them occurred at 
structures that have been retrofitted with the new 
devices. 

Petition to the State of Florida to 
Reclassify Manatees

Florida manatees are listed as endangered 
under both the U.S. Endangered Species Act and 
state law.  In light of  the January 2001 count of 
3,276 manatees, the Coastal Conservation Asso-
ciation of Florida petitioned the Florida Fish and 
Wildlife Conservation Commission to reevaluate 
the status of  Florida manatees under state law.  The 
Association believed that, under state law, mana-
tees could be delisted or downlisted to a status of 
“threatened” or “species of special concern.” In 
response to the petition, the Florida conservation 
commission requested comments on the status of 
Florida manatees relative to the state’s definitions 
for the various protected species categories. 

The terms “endangered,” “threatened,” and 
“species of special concern” are defined in Chap-
ter 68 of the Florida Administrative Code and were 
adopted in 1999 based on definitions used by the 
World Conservation Union to define “critically 
endangered,” “endangered,” and “vulnerable” spe-
cies.  The World Conservation Union’s definitions 
were developed to identify species most urgently 
in need of protection on a worldwide basis and 
apply to any species of plant or animal. The defi-
nitions are complex and stringent and are ill-suited 
to species such as marine mammals that are long-
lived, wide-ranging, slow-reproducing, and slow to 
recover.  For example, definition of  a critically en-
dangered species includes such criteria as having a 
population size of less than 50 individuals, a popu-
lation size of fewer than 250 individuals that also 
is declining at a rate of 25 percent per generation, 

a distribution of less than 40 square miles, and a 
projected decrease in population size of at least 
80 percent within the next 10 years. 

In the early 1990s the World Conservation 
Union proposed that these definitions be used as 
listing criteria for species protected under the Con-
vention on International Trade in Endangered Spe-
cies of Fauna and Flora. At that time, the Com-
mission wrote to the Fish and Wildlife Service, 
which represents the United States at Convention 
meetings, commenting that several highly endan-
gered marine mammals would not meet the listing 
criteria and that the criteria were flawed, at least 
as they applied to marine mammals. 

On 9 August 2002 the Marine Mammal Com-
mission responded to the Florida conservation 
commission’s request for comments on the peti-
tion. In its letter the Marine Mammal Commission 
reiterated its concerns about the World Conserva-
tion Union’s criteria and enclosed a copy of  its 1993 
letter to the Service.  It noted that the Florida mana-
tee did not appear to qualify under any criteria 
adopted by the state to define “endangered” or 
“threatened species,” or “species of  special con-
cern.” It also noted, however, that the definitions 
of  those terms were entirely inappropriate for as-
signing marine mammals and certain other species, 
such as sea turtles, to those categories.  It noted, 
for example, that under the state’s definitions, 
North Atlantic right whales, which number about 
300 animals—and are rarer than giant pandas and 
most tigers — also would not qualify as either en-
dangered or threatened. As a general matter, the 
Commission noted that the criteria did not ad-
equately address species that are long-lived, wide-
ranging, slow to reproduce, and slowly recovering 
from depletion. 

The Marine Mammal Commission, therefore, 
recommended that the Florida conservation com-
mission revise its definitions and criteria for the 
three protected species categories to take into ac-
count life history characteristics that typify marine 
mammals.  Pending such revisions, it recommended 
that Florida manatees remain listed as endangered 
species under state law. 

As of  the end of  2002 the Florida conserva-
tion commission was scheduled to consider the pe-
titioned action at its first meeting in 2003. 
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