Marine Mammal Protection Act - Florida Manatees

III. AFFECTED ENVIRONMENT

The primary source of information for this chapter is derived from the Recovery Plan (USFWS
2000) and Population Biology of the FloridaManatee (O’ Sheaet al. 1995). A more comprehensive
overview of manatee population biology, behavior and physiology, aswell asthreatsto the species,
conservation efforts and recovery actions, is found in these two documents.

A. Status of Manatee Habitat in Florida
1. Warm Water Refugia/Natural Springs

Manatees exhibit opportunistic, aswell as predictable patternsin their digribution and movement.
They are able to undertake extensive north-south migrations with seasonal distribution determined
by water temperature. When ambient water temperatures drop below 20° C (68° F) in autumn and
winter, manatees aggregate within the confines of natural and artificial warm water refuges
(Lefebvre et al. 2001) or move to the southerntip of Florida (Snow 1991). Most artificial refuges
are created by warm water outfalls from power plants or pgper mills. The largest winter
aggregations (maximum count of 100 or more animals) are at refuges in Central and Southern
Florida. The northernmost natural warm water refuge used regularly on the west coast isat Crystal
River and at Blue Springsin the St. Johns River on the east coast.

Most manatees return to the same warm water refuges each year; however, some use different
refugesin different years and others use two or more refuges in the samewinter (Reid and Rathbun
1984, 1986; Rathbun et al. 1990; Reid et al. 1991; Reid et al. 1995). Many lesser known, minor
aggregation sites are used as temporary thermal refuges. Most of these refuges are canals or boat
basinswhere warmer water temperatures persist astemperaturesin adjacent baysand riversdecline.

During mild winter periods, manatees at thermal refuges moveto nearby grassbedsto feed, or even
return to amore distant warm season range (Deutsch ez al. 2000). For example, manatees using the
Riviera Power Plant in Palm Beach County feed in adjacent Lake Worth and in Jupiter and Hobe
Sound, 19 to 24 kilometers (12 to 15 miles) to the north (Packard 1981); animals using the Port
Everglades Power Plant feed in grass beds in Biscayne Bay 24 to 32 kilometers (15 to 20 miles) to
the south (MMC 1988); animals in Kings Bay feed on submerged aquatic vegetation along the
mouth of the Crystal River (Rathbun ez al. 1990). Manatees at Blue Spring leave the spring run to
feed on freshwater aquatic plants along the St. Johns River and associated waters near the spring
(Bengston 1981; MMC 1986).

One of the greatest threats to the continued existence of the Florida manatee is the stability and
longevity of warmwater refuges. Historically, thesubtropica manateerelied onthewarmtemperate
watersof south Floridaand on natural warm water springsscattered throughout their rangeasbuffers
to the lethal effects of cold winter temperatures. The natural northern winter distribution limit for
manateeswasroughly the Cal oosahatchee River onthe Gulf coast and the St. Sebastian River onthe
Atlantic coast. With the advent of industrial plants and their associated warm-water discharges,
manatees have expanded their winter rangeto include these sites as refuges from the cold. Today,
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the artificial warm water distribution limit is now Tampa Bay and Brevard County, with some
manatees found at warm water sites as far north as southern Georgia.

Inthe absence of these sources of warm water, manatees are vulnerableto cold temperaturesand can
diefrom both hypothermiaand prolonged exposureto cold. Based upon recent synoptic survey data,
just under two-thirds of the population of Florida manatees rely on industrial sites, which are now
made up almost entirely of power plants (FWC unpublished data).

Lossof artificial and natural warm water refuges could greatly reduce the winter carrying capacity
of habitats north of the St. Sebastian River on the Atlantic coast and the Cal oosahatchee River on
the Gulf coast. Theavailability of warm water refuges for manateesis uncertain if minimum flows
and levels are not established for the natural springs on which many manatees depend, and as
deregulation of the power industry in Floridaoccurs. Thepotential decreaseinwarm water carrying
capacity is the single-most significant threat facing the long-term survival and recovery of this
endangered species.

A prominent natural cause of death in some yearsis exposureto cold. Following a severe winter
cold spell at the end of 1989, at |east 46 manatee carcasses were recovered in 1990; cause of death
for each was attributed to cold stress. Exposureto cold is believed to have caused many deathsin
the winters of 1977, 1981, 1984, 1990, 1996, and 2001, and have been documented as early asthe
19" century (Ackerman et al. 1995; O’ Shea et al. 1985, FWC unpublished data).

Overall, industrial warm water refuges have been a benefit to manateesinasmuch asthey have: (1)
reduced the frequency of cold-related deaths by providing reliable sources of warm water during the
winter; (2) reduced theincidence of juvenile, cold-weather related mortdity in south Florida; and,
(3) provided additional winter refuges and foraging siteswhich supplant heavily-stressed wintering
sites in south Florida. While these sites have clearly benefitted the species, they also pose a
significant risk. For example, during periods of extreme cold, some power plants are unable to
provide sufficient warm water to meet the manatees' physiological needs. Plantsarealso vulnerable
to winter shutdowns due to equipment failures and needed maintenance and, in thelong-term, have
alimited life span. Older power plants are less cost-effective to operate, and market economicswill
increasingly play amore significant rolein the plants' operating schedules (USFWS 2000).

Alterationsto both natural and industriad warm water refuges will significantly affect the manatee’s
ability to tolerate and withstand the cold. Inthe absence of stable, long-term sources of warm water
and winter habitat, large numbers of manatees may succumb to the cold. Given the magnitude of
the problem, the outright loss of these numbersof anima scould significantly affect recovery efforts.
The power industry and wildlife managers and researchers are currently working together to secure
the manate€ swinter habitat. Aspart of effortsto recover the manatee, amultiagency Warm Water
Task Forceisnow investigating strategiesto protect these sites, including their spatial arrangement
and long-term management implicationsfor manatees.

Prior to the use of industrial, once-through cooling systems associated with the production of
el ectricity and paper productioninthe 1940'sand 1950's, Floridamanateesrelied upon natural, warm
water springs and temperate, warm waters in south Florida as buffers against the cold. In the face
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of human disturbance at these natural sites, manatee use patterns were dtered and industrial sites
became a part of their wintering strategies. Today, a little less than two-thirds of the manatee
population winters at industrial warm water sites.

In the past, Florida s landscape included innumerable springsthat discharged warm water from the
Floridan aguifer and other subsurface sources of water. Human expansion into Florida, including
early aboriginal colonization and European settlement, targeted these springs as sources of drinking
water and food. Significant, initid manatee disturbance at the springs was probably related to
manatee hunting. Other early human activities in the vicinity of the springs included fishing and
boating and the use of wells within spring recharge aress.

Subsequent activitiesin the springs and respective recharge areas further altered these sites. Dams
and boat facilitieswere built in the springs, spring runs, and adjoining waterbodiesand industrial and
consumptive useof aguifer watersreduced flows. Theintroduction of pollutants (such aspesticides,
herbi cides, and human and animal waste) into the aquifer and springwaterseliminated and/or altered
the make-up of aquatic communities within these areas. Asaresult, many springsdried up, others
were made inaccessible to manatees, and important winter foraging sites disappeared. Continued
useof aquifer waters, intheface of anincreasing human population in Florida, continuesto threaten
the availability and suitability of spring waters to manatees.

Today, manatees use Blue Spring, De Leon Springs, Silver Glen Spring, Salt Springs, and other
spring areasin the upper St. Johns River. On Florida' s northwest coast, manatees primarily winter
in the Kings Bay spring complex in Crystal River, aa Homosassa Spring, in Manatee Springs,
Fanning Springs, Weeki Wachee Spring, and at other lesser springs. Springs in southwest Florida
include Sulphur Spring in Tampa Bay and Warm Mineral Springsin Charlotte Harbor. There are
currently no known spring areas in southeast Florida used by manatees.

Due to continued adverse cumulative effects, the State, through its water management district
offices, is setting minimum flow and levd (MFL) standards for waterbodies throughout the state.
These waterbodies include springs, including sites used by manatees. The SIWMD is currently
preparing an MFL for Blue Spring (the MFL is based on manatee use of the spring run); thisisthe
only site used by manatees where an MFL is being prepared. Other significant wintering sites are
not being addressed, although the water management district offices have been encouraged to
prioritize these areas.

The Serviceand itsHabitat Working Group recovery partnersareinvol ved in MFL working groups,
are reviewing spring management plans, and are revising the habitat criteria described in the
Recovery Plan.

2. Seagrass

The Floridamanatee livesin freshwater, brackish, and marine habitats. Submerged, emergent, and
floating vegetation are their preferred food. Seagrasses appear to be a staple of the manatee diet in
coastal areas (Ledder 1986; Provancha and Hall 1991; Kadel and Patton 1992; Koelsch 1997;
Lefebvre er al. 2000). Packard (1984) noted two feeding methods in coastal seagrass beds. (1)
rooting, where virtually the entire plant is consumed; and (2) grazing, where exposed grass blades
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are eaten without disturbing the roots or sediment. Manatees may return to specific seagrass beds
to graze on new growth (Koelsch 1997; Lefebvre et al. 2000).

Shallow grass beds with ready access to deep channels are preferred feeding areas in coastal and
riverinehabitats. Intheupper BananaRiver, Provanchaand Hall (1991) found spring concentrations
of manatees grazing in beds dominated by manatee grass (Syringodium filiforme). They dso
reported an apparent preference for manatee grass and shoalgrass (Halodule wrightii) over the
macroadga Caulerpa spp. Along the Florida-Georgia border, manatees feed in salt marshes on
smooth cordgrass (Spartina alterniflora) by timing feeding periods with high tide (Baugh ez al.
1989; Zoodsma 1991).

Seagrass habitat important to manatee feeding is affected by human activities. Dredge and fill
activities, polluted runoff, propeller scarring, and other actions have resulted in theloss of vegetated
areas. In Tampa Bay, for example, it is estimated that more than 80 percent of the seagrass
community has been destroyed by human activity (Lewis 1986). Effortsarein place and are being
made to protect, enhance, and restore the manatee s aquatic environment. There are many existing
Federal, State, and local government regulationsin place to minimizethe effects of human activities
on manatees and their habitat (e.g., CWA, Rivers and Harbors Act, ESA, Fish and Wildlife
Coordination Act [FWCA], CZMA, €c.). Even though efforts are being made to improve this
environment and to maintain those resourcesthat arevitd to the manatee, thelong-term, cumulative
effects of anthropogenic activities on manatee habitat are beginning to weigh more heavily in
manatee conservation decision making, particularly given that Florida’'s human population is
projected to double in the next 30 years with the majority of new residents occupying the coastal
areas.

Human-related activitiesadversely affect coastal and riverineresourcesof importanceto the Florida
manatee. In particular, coastal and riverine propety development, stormwater runoff, upland
agricultural activities, increased sewagedischarge, and aquaticrecreationa and commercial activities
decrease water quality and lead to reductions in the quantity and quality of aquatic plant
communities.

Theseactivitiesincrease erosion and sediment transport in nearshorewaterswhich, inturn, increases
turbidity and sediment deposition in aquatic plant communities. These factors decrease light
penetration and smother seagrasses. Channdization dters salt and fresh water inputs into these
habitats and either changes the species composition of affected aquatic communities or destroys
them. Stormwater runoff and its constituent pollutant elements also eliminate and alter these
communities—herbicides, pesticides, increased nutrient |oading from septi ¢ systems, and other inputs
are directly and indirectly involved in the loss of plants. Lastly, prop scarring from boats is also
thought to have a significant effect on grass beds.

Many of these activities have been curtailed in Florida. There are Federal, State, and local
government effortsin place to reduce runoff and programsin placeto stop the discharge of harmful
pollutants into manatee habitats. Some efforts to replant sites are also taking place. Boat speed
regulations in grass beds are helping to minimize the loss of grassesto prop scarring. Asaresult,
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the rate of seagrass loss in many areas has slowed and many affected areas are experiencing a
resurgence. While these results are encouraging, Florida' s lost aguatic communities are far from
being recovered and the threats posed by an increasing human population in coastal and riverine
areas will continue to challenge theintegrity of these systems.

3. Other Important Habitats

M anatees often use secluded canal's, creeks, embayments, and lagoons, particularly near the mouths
of coastal rivers and sloughs, for feeding, resting, cavorting, mating, and calving (Marine Mammal
Commission 1986, 1988). In estuarine and brackish areas, natura and artificial fresh water sources
are sought by manatees. Asinwinter, manatees often use the same summer habitats year after year
(Reid et al. 1991; Koelsch 1997).

Natural wintering sites have been affected by human activities (USFWS 2000). Winter habitat in
south Florida has been altered (e.g., shoreline areas have been rip-rapped and bulkheaded, sources
of warm water have been diverted and/or capped, foraging and resting sites have been eliminated,
etc.). Important springsin the northern area of the species’ range have also been dtered; demands
for water for residential, industrial, and agriculturd purposes from the aquifer have diminished
spring flows, ashave paving and water diversion projectsinspring recharge areas. Nutrientloading
(e.g., nitrates) fromresidential and agricultural sourceshas promoted the growth of algaand clouded
water columns, thus reducing available winter forage in these refuges.

4. Manatee Designated Critical Habitat

The West Indian manatee was listed as endangered throughout its range for both the Florida and
Antillean subspecies (7. manatus latirostris and T. manatus manatus, respectively) in 1967 (32 FR
4061) and received Federal protection with the passage of the ESA in1973. It should be noted that
sincethe manatee was designated as an endangered species prior to enactment of the ESA, therewas
no formal listing package identifying threats to the species, as required by section 4(a)(1) of the
ESA. Critical habitat was designated in 1976 for the Florida subspecies (50 CFR Part 19.95(a)).
Thiswasone of thefirst ESA designations of criticd habitat for an endangered species and thefirst
for an endangered marine mammal. Much has been |earned about manatee distribution and habitat
use in the decades since the 1976 designation of manatee critical habitat, and the Service's current
Recovery Plan identifies the need to assess and revise critical habitat for this population. Thistask
will be addressed in the future in a separate ESA action.

5. Description of Manatee Habitat in the Four Manatee Stocks in Florida

Following is a detailed description of manatee habitat in each of the four stocks developed by the
Servicefrom existing Geographic Information System (GIS) coveragesin Florida(see Appendix J).
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Table4 providesasummary by acresof manatee habitat, by stock. Thisinformationwill be utilized
in the Environmentd Consequences section for dternative comparison purposes.

a. Northwest Stock

The NW Stock encompasses 18 counties, extending from Hernando County on the southern end to
the Florida/Alabama border at the northwesternend. The areaisrelatively sparsely popul ated and
contains high quality manatee habitat. Manatee usagein thisareais limited during the winter due
to cold weather events. Thereareover 852,100 acres of open water inthisarea, of which 2,130 acres
are designated manatee critical habitat. An estimated 622,560 acres of seagrass are located in this
area, of which 73,330 acres havelight to severe prop scarring by watercraft. Finally, thereare 4,810
acres of known manatee aggregation habitat in the area at Crystal River and Homosassa Springs.

b. Upper St. Johns River Stock

The USJ Stock isarelatively small area which includes portions of five counties adjoining the St.
Johns River. Thisregion is also relatively sparsely populated, and manatee habitat is considered
high quality. Thereisan estimated 115,980 acres of open water in this region, of which over one-
half (65,170 acres) is manatee designated critical habitat. Manatee aggregation habitat consists of
210 acres located at Blue Springs.

c. Atlantic Stock

The Atlantic Stock includes 16 counties on Florida's Atlantic coast, extending from the
Florida/Georgiaborder south to the FloridaKeys. Thisregion contains almost 1.8 million acres of
open water, of which 435,390 acres are manatee designated critical habitat. Thereare 13 identified
manatee aggregation areas in this region encompassing 29,550 acres of habitat. Lastly, thisregion
contains almost 1.5 million acres of seagrass, of which 49,070 acres have been lightly to severely
damaged by watercraft prop scarring.

d. Southwest Stock

The SW Stock encompasses 12 counties from Pasco County on the north to Monroe County
(Whitewater Bay) on the south. There are an estimated 957,370 acres of open water in thisregion,
of which an estimated 601,140 acres (62.7 percent) are designated manatee critical habitat. The
region also contains 22,330 acres of manatee aggregation habitat and 185,890 acres of seagrass, of
which 51,230 acres have been lightly to severely damaged by watercraft prop scarring.
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Table 4. Summary, by Acres, of the Habitat Characteristics of the Four Manatee Stocks

Open Water Critical Seagrass Damaged Aggregation
Stock Habitat Habitat Seagrass Habitat
NW 852,100 2,130 622,560 73,330 4,810
UsJ 115,980 65,170 No Data No Data 210
Atlantic 1,797,330 435,390 1,448,210 49,070 29,550
SW 957,370 601,140 185,890 51,230 22,330

B. Current Status of the Florida Manatee Population
1. Florida Manatee Distribution

After Spanish occupation, Florida' s human population steadily increased, and manatees probably
were taken in greater numbers. Commercial and subsistence hunting, particularly in the 1800s,
probably further reduced the manatee populaion. Based on telemetry, aerial surveys, photo-
identification sighting records, and other studies over the past 20 years, manateedistribution in the
southeastern U.S. is now well known (MMC 1984, 1986; Beeler and O’ Shea 1988; O’ Shea 1988;
Lefebvre et al. 2001).

Based on the highest minimum winter countsfor each stock during the 2001 synoptic surveys(3,276
individuals), the number of manatees on the east and west coasts of Florida appears to be
approximately equal. Within both the east and west coast segments of the Florida manatee
popul ation, documented movements suggest that at | east someloosely formed subpopulationsexist,
which may constitute useful management units (USFWS 2001). Four subgroups were identified,
which tend to return to the same warm water refuge(s) each winter and have similar nonwinter
distribution patterns. For example, on the east coast, a core group of more than 100 manatees uses
the Blue Spring warm water refuge inthe upper St. Johns River. Radio-tracking studies (Bengston
1981) and other information (Beeler and O’ Shea 1988; MM C 1988) suggest that most manatees
wintering at Blue Spring tend to remain in the area identified as the USJ Stock and consist of
approximately 3 percent of the population. Thelower St. JohnsRiver, theeast coast, and the Florida
Keysare considered to represent the Atlantic Stock, based on the results of long-term radio tracking
and photo-identification studies (Beck and Reid 1995; Reid et al. 1995; Deutsch et al. 1998). This
subgroup consists of approximately 43 percent of the population.

Onthewest coast, Rathbun ef al. (1995) reported that of 269 recognizable manateesidentified at the
Kings Bay and Homosassa River warm water refugesin northwest Floridabetween 1978 and 1991,
93 percent of the females and 87 percent of the males returned to the samerefuge each year. Radio-
tracking results suggest that many animal swintering at Crystal River dispersenorthinwarm seasons
toriversalong the Big Bend coast, particularly the Suwannee River (Rathbunez al. 1990). Thisarea
is designated as the NW Stock and consists of approximately 12 percent of the population. The
existence of more or less distinct subgroups in the southwestern half of Florida (i.e., from Tampa
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Bay south) isdebatable. It ispossible that manatees using warm water refuges in Tampa Bay, the
Caloosahatchee River, and Collier County may be somewhat discrete groups, however, given
available data, the Recovery Team chose to identify them as one group, the SW Stock. This
subgroup consists of approximately 42 percent of the population.

2. Estimating Manatee Population Size and Trends

Despiteconsiderableeffortinthe early 1980s, scientists have been unableto devel op auseful means
of estimating or monitoring trendsin the size of the overall manatee population in the southeastern
U.S. (O’ Shea 1988; O’ Shea et al. 1992; Lefebvre er al. 1995). Even though many manatees
aggregate at warm water refuges in winter and most if not al such refuges are known, direct
counting methods (i.e., by aerial and ground surveys) have been unable to account for uncertainty
in the number of animals that may be away from these refuges at any given time, the number of
animalswhich are not seen because of turbid water, and other factors. The use of mark-resighting
techniques to estimate manatee population size based on known animals in the manatee photo-
identification database also has been impractical, as the proportion of unmarked manatees cannot
be estimated.

The only data on population size have been uncalibrated indices based on maximum counts of
animals at winter refuges made within one or two days of each other. Based on such information
in the late 1980s, the total number of manatees throughout Florida was known to be at least 1,200
animals(Reynoldsand Wilcox 1987). Because aerial and ground countsat winter refugesare highly
variable depending on the weather, water clarity, manatee behavior, and other factors (Packard et
al. 1985; Lefebvre et al. 1995), interpretation of analyses for temporal trends is difficult (Packard
and Mulholland 1983; Garott et al. 1994). Strip-transect aerial surveys are used routinely to
estimate dugong population size and trends (Marsh and Sinclair 1989); however, they are difficult
to adapt to manatees because of the species much more linear (coastal and riverine) distribution.
This survey method was tested in the Banana River, Brevard County, and recommended for usein
that area to monitor manatee population trends (Miller et al. 1998). This approach may also have
utility inthe Ten Thousand | lands-Everglades area, where manatee popul ation sizeand distribution
are poorly understood.

Beginning in 1991, the former Florida Department of Natura Resources (FDNR) initiated a
Statewide aerial survey program to count manatees in potential winter habitat during periods of
severe cold weather (Ackerman 1995). These surveys are much more comprehensive than those
used to estimate a minimum population during the 1980s. The highest two-day minimum count of
manatees from these winter synoptic aerial surveysand ground countsis 3,276 manateesin January
2001. The highest east coast of Floridacount is 1,756 and highest on the west coast is 1,520, both
in2001. However, the manatee countsof March 2002, when weather conditionswerelessfavorable,
resulted in atotal count of 1,796. The FWC stated intheir March 6, 2002, pressrelease that the“low
count merely reflects the poor visibility during the count, not a dramatic change in the manatee
population.” Due to the nearly ideal conditions for the 2001 synoptic survey, the results of that
survey are considered the best available estimate of the current minimum population size (3,276)
(see Appendix Q - Synoptic Surveys).
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It remainsunknown what proportionsof thetotal manatee popul ation were countedinthese surveys.
No Statewide surveys were done during the winters of 1992-93 or 1993-94 because of the lack of
strong midwinter cold fronts. These uncorrected counts do not provide a basis for assessing
population trends.

However, trend analyses of temperature-adjusted aerid survey counts show promisefor providing
insight to general patterns of population growth in some stocks (Garrott et al. 1994, 1995; Craig et
al. 1997; Eberhardt ez al. 1999).

It has been possible to monitor the number of manatees using the Blue Spring and Crystal River
warm water refuges. At Blue Spring, with its unique combination of clear water and a confined
spring area, it has been possible to count the number of resident animals by identifying individual
manateesfrom scar patterns. Thedataindicatethat thisgroup of animalshasincreased steadily since
theearly 1970swhen it wasfirst studied. During the 1970sthe number of manatees using the spring
increased from 11 to 25 (Bengston 1981). In the mid-1980s about 50 manatees used the spring
(Beeler and O’ Shea 1988), and in the winter of 1999-2000, the number increased to 147 (Hartley
2001).

On the west coast of Florida, the clear, shallow waters of Kings Bay have made it possible to
monitor the number of manatees using thewarmwater refugein KingsBay at the head of the Crystal
River. Large aggregations of manatees goparently did not exist there until recent times (Beeler and
O’ Shea 1988). Thefirst careful counts were made in the late 1960s. Since then, manatee numbers
have increased significantly. In 1967 to 1968, Hartman (1979) counted 38 animals in Kings Bay.
By 1981 to 1982, the maximum winter count increased to 114 manatees (Powell and Rathbun 1984)
and in December 1997, the maximum count was 284 (Buckingham et a/. 1999). Both births and
immigration of animas from other areas have contributed to the increasesin manatee numbers at
Crystal River and Blue Spring. Three manatee sanctuariesin Kings Bay were established in 1980,
an additional three were added in 1994, and a seventh in 1998. The increases in counts at Blue
Spring and Crystal River are accompanied by estimates of adult survival and population growth that
are higher than those determined for the Atlantic coast (Eberhardt and O’ Shea 1995; Langtimm et
al. 1998; Eberhardt ef al. 1999).

While aircraft synoptic surveys provide a“ best estimate” of manatee population size, there are no
estimates or confidence intervals for the size of the Florida manatee population that have been
derived by reliable, statistically based, population-estimation techniques. A census is a complete
count of individuals within a specified area and time period (Thompson et al. 1998). A survey, in
contragt, isanincomplete count. With the exception of afew places where manatees may aggregate
in clear, shallow water, not all manatees can be seen from aircraft because of water turbidity, depth,
surface conditions, variabl etimes spent submerged, and other considerations. Thus, resultsobtained
during typical manatee synoptic surveysyield unadjusted partial counts. While these results are of
valuein providing information on where manateesoccur, likely relative abundancein various aress,
and seasonal shiftsin manatee abundance, they do not provide good population estimates, nor can
they reliably measure trends in the manatee population.
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Consequently, the Recovery Plan concludes: “Despite considerable effort in the early 1980s,
scientists have been unable to develop a useful meansof estimating or monitoring trendsin size of
the overall manatee populations in the southeastern U.S.” (USFWS 2001).

3. Population Models

Population models employ mathematical relationships based on survival and reproduction rates to
calculate population growth and trends in growth. A deterministic model using classica
mathematical approaches and various computational procedures with data on reproduction and
survival of living, identifiable manatees suggest amaximum growth rate of about 7 percent per year
(not including emigration or immigration) (Eberhardt and O’ Shea 1995). Thismaximum was based
on studiesconducted between thelate 1970sand early 1990sinthewe | protected winter aggregation
areaat Crystal River and did not require estimates of population size. The analysis showed that the
chief factor affecting the potential for population growth issurvival of adults.

Estimated adult survival on the Atlantic coast (alarger region with less protection) has suggested
avery slow or no population growth over asimilar period. This modeling showsthe value of using
survival and reproduction data obtained from photo-identification studies of living manatees to
computepopul ation growth rateswith confidenceintervals, providinginformation which can beused
to infer long-term trends in the absence of reliable population size estimates. However, collection
of similar data has been initiated only recently for other areasof Florida (notably from TampaBay
to the Caloosahatchee River beginning in the mid-1990s), and none is available over much of the
remaining areas used by manatees in southwest Florida.

Population viability analysis (PVA) is a stochastic modeling approach (a model in which random
events, such as red tide and extremely cold winters, are incorporated), which varies potential
scenarios impinging on reproduction and surviva over long periods, and predicts regponses in
population growth. A PVA was carried out for manatees based on age-specific mortality rates
computed from the age distribution of manatees found dead throughout Floridafrom 1979 through
1992 (Marmontel et al. 1997). Thismethod of computing survival rests on certain assumptionsthat
were not fully testable; yet, results point out the importance of adult survival to population
persistence.

Given population sizes that may reflect current abundance, the PV A showed that if adult mortdity
as estimated for the study period were reduced by amodest amount (e.g., from about 11 percent to
9 percent), the Florida manatee population would likely remain viable for many years. However,
the PV A also showed that slight increasesin adult mortality would result in extinction of manatees
over thelong term.

Theabovereview demonstrates that the basisfor Statewide popul ation size “ estimates’ of any kind
is scientifically weak and unsuitable for computing population trends in manatees. The weight of
scientific evidence suggests that population increases over the last two decades is strong for two
protected aggregation areas (NW and USJ stocks). New population analyses, based on more recent
(since 1992) information, are not yet availablein the peer-reviewed literature. These analyseswill
be fundamental to management decisions that are more relevant to the contemporary situation.
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4. Research

The Service, in cooperation with the USGS and FMRI, is proposing new research initiatives
regarding the management and recovery of the manatee, as follows:

1) Enhanced photo-identification of individualsfor adult survival and motherswith calf for
southwes Florida. Photo-identification data currently provide the only statisticdly valid
estimates of manatee survival and reproductive rates and have the potential of providing for
assessment of boating impacts. We expect these data to be a critical tool for monitoring
Florida’'s manatee population for at least the next 10 years,

2) Integration of population modeling efforts for MMPA, measurable biological goals and
Florida listing criteriaz The model developed by USGS for Service in the MMPA
rulemaking (Appendix 1) can be modified to make the cal culations required for assessment
of manatee status against the sate’s listing criteria. USGS would take the lead on the
modeling, and would work with FMRI on additional analyses required for estimation of
parameters. FMRI and USGS would work together to insure that the model addresses the
needs of the agencies and concerns of reviewers, and would collaborate on dissemination of
the information.

In conjunctionwith thiswork, USGSwould work on devel opment of thismodeling structure
for use by the Service in its upcoming assessments of manatee status. Specific products
would include an assessment of manatee status against the current quantitative recovery
criteriaand guidance to the Recovery Team about the adequacy of those criteria. Thiswork
would likely be integral to the next revision of the Recovery Plan. These modeling needs
will be continuing, as will needs for quantitative assessments of the effects of management
actions. USGS expectsto continueto takethelead rolein providing thistechnical capability
to Federal and State management partners.

3) Development and implementation of a statistical framework for distributional and
synoptic surveys (statewide). Currently, there are no statisticaly valid statewide aerial
survey programs. There are three systematic sources of error in aeria surveys and without
needed sampling and estimation protocol s, estimates of abundance and trendsare unreliable.
Three ongoing studies seek to develop validated protocols to make inferences regarding
changes in manatee distribution patterns or population size: (1) the Tampa Bay study to
defineenvironmental variablesaffecting visibility of manateesand to calibrate countsduring
the state synoptic surveys conducted by FMRI and USGS; (2) the Fort Myers Power Plant
study to model behavior and detectability assumptionsinto analysesof long-term count data
conducted by Purdue University and Mote Marine Laboratory; and (3) the Ten Thousand
Islands NWR double observer, fixed-transect surveys to estimate abundance and trends
conducted by USGS and Service. We propose to more fully address issues associated with
the State’s traditiona synoptic surveys. We also propose to redirect efforts to expedite
analysisand reporting of the Ten Thousand IslandsNWR research. In addition, wewill use
the Ten Thousand Islands NWR data to evaluate a new gpproach to estimate changesin
distribution of manatees using the proportion of area occupied (PAO) stetistic.
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C. Factors Affecting the Florida Manatee Population
1. Manatee Mortality

Dataon manatee deathsin the southeastern U.S. have been collected since 1974 (O’ Sheaet al. 1985;
Ackerman et al. 1995; FWC unpublished data). Data from 1976 through 2000 were used in the
following summary, as carcass collection efforts were more consistent following that year. Figure
2 indicatesaclear increasein manaee deathsover thelast 25 years, 6.0 percent per year exponential
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Figure 2. Florida manatee deaths from 1976 to 2000 with an
exponential regression of +6.0% per year (FWC,
unpublished data).

regression between 1976 and 2000 (USFWS 2001). Most of the increase can be dtributed to
increases in watercraft related and perinatal deaths (MMC 1993). However, it is unclear whether
this represents a proportional increase relative to the overall population of manatees. The Service
notes that the reported rate of increase in manatee mortaity, and watercraft related mortdity in
particular, is greater than the likely rate of population increase (Ackerman unpublished data).

Human-related causes of death include watercreft collisions, manatees crushed in water control
structures and navigational locks, and a variety of less-common causes such as entanglement in or
ingestion of fishing gear. Human-related causes of death accounted for at least 31 percent of deaths
between 1976 and 2000 (USFWS 2001). Cause of death of approximately 30 percent of the
carcasses within tha same time period were classified as “undetermined” because they were too
decomposed, the cause was forensically difficult to determine, or on rare occasions the carcasswas
verified but not recovered. See Appendix H for manatee mortality statistics due to all causes
between 1974 and 2002.

51



Marine Mammal Protection Act - Florida Manatees

Quiet backwaters have been made more accessible to human activities, and increasing levels of
vessdl traffic have made manatees increasingly vulnerable to boat collisions in travel corridors.
Manatees seem to have adapted to some of these changes. For example, industrial warm water
discharges and deep-dredged canals or basins are now used aswintering Stes, stormwater pipesand
freshwater discharges in marinas provide manatees with drinking water, and the imported exotic
plant, hydrilla (Hydrilla verticillata), which has replaced native aquatic species, has become an
important food source at wintering sites. While manatees may adapt to some changes, some
activities clearly can have an adverse effect on the species.

a. Watercraft Related Mortality

The Recovery Plan (2001) states that the most significant problem presently faced by manateesin
Floridaisdeath or seriousinjury from boat strikes. From 1976-2000, collisionswith watercraft have
accounted for an averageof 24 percent of known manatee deathsin Floridaannually, with 30 percent
in 1999, 29 percent in 2000 (USFWS 2001), 25 percent in 2001, and 31 percent in 2002 (FWC
unpublished data). During the past five years (1997 to 2001), watercraft related deaths have been
the highest onrecord. An analysis of injuries to 406 manatees killed by watercraft and recovered
between 1979 and 1991 found that 55 percent were killed by impact, 39 percent were killed by
propeller cuts, 4 percent had both types of injuries, either of which could have been fatal, and
unidentified specifics of the collision had caused 2 percent of the mortalities (Wright et al. 1995).
In 2002, watercraft related manatee mortality reached anall timehigh of 95individuals, representing
31 percent of the total mortality (305 individuals) for that year.

Approximately 75 percent of all watercraft related manatee mortality has taken placein 11 Florida
counties (Brevard, Lee, Callier, Duval, Volusia, Broward, Palm Beach, Charlotte, Hillsborough,
Citrus, and Sarasota) (Florida Marine Research Institute Manatee Mortality Database 2000).
Manatee mortality has continued to climb steadily. Average annual mortality in the 1990s (227.9)
was nearly twice that of the 1980s (118.2), and this trend continued in 2000, when 273 dead
manateeswere recorded. Total mortalitiesover the past four years have averaged 45 percent higher
thanintheearly 1990s. When the record high total of 1996 is added (the year in which thered tide
die-off inflated total mortality to 416 animals), average annual mortality over the past five years has
been nearly 60 percent greater than in theearly 1990s (draft Marine Mammal Commission Annual
Report to Congress 2000).

The continuing increase in the number of recovered dead manatees throughout Florida has been
interpreted as evidence of increasing mortality rates (Ackerman et al. 1995). Between 1976 and
2000, the number of carcasses collected in Florida increased at a rate of 5.8 percent per year, and
deaths caused by watercraft strikes increased by 7.2 percent per year (Figure 3). Because the
manatee has alow reproductive rate, a decrease in adult surviva due to watercraft collisions could
contribute to a long-term population decline (O’ Shea et al. 1985). It is believed that a 1 percent
changein adult survival likely resultsin acorresponding change in the rate of population growth or
decline (Marmontel et al. 1997).

Collisions with watercraft are the largest source of human-related manatee deaths. Data collected
during manatee carcass salvage operations in Florida indicate that atotal of 979 manatees (from a
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Figure 3. Florida manatee watercraft deaths from 1976 to 2000 with

an exponential regression increase of 7.2% per year
(FWC, unpublished data).

total carcass count of 4,021) are confirmed victims of collisions with watercraft since 1976. This
number may not accurately represent the actual number of watercraft related mortalities since many
of the mortdities listed as “undetermined causes’ show evidence of collisions with vessels.
Collisionswith watercraft compriseapproximately 24 percent of all manatee mortalitiessince 1976.

The last five years have been record years for the number of watercraft related mortalities, and
watercraft related deaths have become alarger proportion of total mortality. Since 1998, watercraft
related deaths have represented about 30 percent of al mortality, a5 percent increase compared to
the early 1990s. During the 1980s and 1990s the manatee popul ation apparently grew; however, if
population growthratelevel soff and manatee mortality continuestoincrease, adeclinein abundance
isinevitable (Marine Mammal Commission Annual Report to Congress 2000).

i. Watercraft Related Manatee Mortality by Stock
Northwest Stock

Between 1974 and 2001 atotd of 43 manatee carcasses were recovered which were atributable to
watercraft collisions, of which 29 carcasses (67 percent) were recovered in Citrus County, and six
carcasses (14 percent) were recovered from Levy County. Between 1980 and 1999, watercraft
related mortality hasincreased at arate of 10.8 percent per year, while carcassesrecovered asaresult
of all causesof mortality (153 individuals) haveincreased at arate of 5.5 percent per year. Although
overall deaths are considered low, watercraft related deaths in the NW Stock are considered to be
increasing rapidly (see Appendix P).
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Upper St. Johns River Stock

Between 1974 and 2001 atotd of 35 manatee carcasses were recovered which were atributable to
watercraft collisions, of whichl17 carcasses (48.5 percent) were recovered from the St. Johns River
and itstributariesin Volusia County and 10 carcasses (28.5 percent) were recovered from Putnam
County. Between 1980 and 1999, watercraft related mortality hasincreased at arate of 1.6 percent
per year, while carcasses recovered as a result of all causes of mortality (79 individuals) have
increased at arate of 2.6 percent per year. Overall deaths areconsidered low and watercraft related
deaths in the USJ Stock are considered to be increasing slowly.

Atlantic Stock

Between 1974 and 2001 atotal of 572 manatee carcasses were recovered which were attributable
to watercraft collisions, of which 191 carcasses (33 percent) were recovered in Brevard County and
82 carcasses(14.3 percent) wererecovered from Duval County. Between 1980 and 1999, watercraft
related mortality hasincreased at arate of 5.5 percent per year, while carcasses recovered asaresult
of all causesof mortality (1,659 individuals) haveincreased at arate of 6.9 percent per year. Overall
deaths are considered high and watercraft related deaths in the Atlantic Stock are considered to be
increasing moderately.

Southwest Stock

Between 1974 and 2001 atotal of 418 manatee carcasses were recovered which were attributable
towatercraft callisions, of which 150 carcasses(35.8 percent) wererecoveredin Lee County and 108
carcasses (25.8 percent) were recovered from Collier County. Between 1980 and 1999, watercraft
related mortality hasincreased at arate of 7.1 percent per year, while carcasses recovered asaresult
of all causesof mortality (1,358 individuals) haveincreased at arate of 4.8 percent per year. Overall
deaths are considered high and watercraft related deaths in the SW Stock are considered to be
increasing rapidly.

b. Mortality at Water Control Structures and Locks

The next largest human-related cause of manatee deaths is entrapment or crushing in water control
structures and navigational locks and accountsfor 4 percent of thetotal mortality between 1976 and
2000 (Ackerman et al. 1995; FWC, unpublished data). These deaths were first recognized in the
1970s (Odell and Reynolds 1979), and steps have been taken to eliminate this source of death. In
2002, five manatee carcasseswererecovered in gatesandlocks, three of whichwerein Miami-Dade
County, one in Palm Beach County, and one in Glades County.

Beginning in the early 1980s, gate-opening procedures were modified; annual numbers of deaths
initially decreased after thismodification. However, the number of deaths subsequently increased,
andin 1994, arecord 16 deathswere documented. An ad hoc interagency task force was established
intheearly 1990sand now includesrepresentativesfromthe SFWMD, Corps, Service, Miami-Dade
Department of Environmental Research Management (Miami-Dade DERM), FWC, and DEP. This
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group meets several times ayear to discuss recent manatee deaths and devel op measures to protect
manatees at water control sructures and navigationa locks. The overdl goa is to eliminate
completdy structure-related deaths.

c. Other Known Causes of Human-Related M anatee Mortality

Other known causes of human-related manatee deaths include poaching and vandalism,
entanglement in shrimp nets, monofilament line (and other fishing gear), entrapment in culvertsand
pipes, and ingestion of debris. These account for 3 percent of the total mortality from 1976 to 2000.
Together, deaths attributabl e to these causes have remained constant and have accounted for alow
percentage of total known deaths, i.e., about 4 percent between 1976 and 1980, 3 percent between
1981 and 1985, 2 percent between 1986 and 1991, and 2 percent between 1992 and 2000 (Ackerman
et al. 1995; FWC, unpublished data). Entrapment in shrimp nets has been the largest component of
this catch-all category. Eleven deaths were probably related to shrimping activities from 1976 to
1998 (seven in Florida, four in other dates; Nill 1998). These deaths have become less common
sinceregulations on inshore shrimping, the 1995 Florida Net Ban regul ations, and education efforts
about protecting manatees were implemented.

d. Natural Causes of Manatee Mortality

Natural causes of death include disease, parasitism, reproductive complications, and other
nonhuman-related injuries, aswell as occasiona exposure to cold and red tide (O’ Sheaet al. 1985;
Ackermanet al. 1995). Thesenatural causesof death accounted for 17 percent of all deaths between
1976 and 2000 (FWC unpublished data). Perinatal deaths accounted for 21 percent of all deathsin
the same period.

A prominent natural cause of death in some years is exposure to cold. Following a severe winter
cold spell at the end of 1989, at |east 46 manatee carcasses were recovered in 1990; cause of deah
for each was attributed to cold stress. Exposure to cold is believed to have caused many deathsin
thewinters of 1977, 1981, 1984, 1990, 1996, and 2001, and have been documented as early asthe
19" century (Ackerman et al. 1995; O’ Sheaet al. 1985; FWC unpublished data).

In 1982, a large number of manatees also died coincidentaly with a red tide dinoflagdlate
(Gymnodinium breve) outbreak between February and March in Lee County, Florida (O’ Sheaet al.
1991). At least 37 manatees died, perhaps in part due to incidental ingestion of filter-feeding
tuni catesthat had accumul ated the neurotoxin-producing dinoflagel | atesresponsiblefor causing the
redtide. In 1996, from Marchto May, at least 145 manateesdied in ared tide epizootic over alarger
areaof southwest Florida(Bossart er al. 1998; Landsberg and Steidinger 1998). Although the exact
mechanism of manatee exposure to the red tide brevetoxin is unknown in the 1982 and 1996
outbreaks, ingestion, inhalation, or both are suspected (Bossart et al. 1998). The critical
circumstances contributing to high red tide-related deaths are concentration and distribution of the
red tide, timing and scal e of manatee aggregations, salinity, and timing and persistenceof the bloom
(Landsberg and Steidinger 1998). It isdifficult to manage for these rare but catastrophic causes of
mortality.
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2. Harassment

In addition to direct mortality, manatees may be harassed, injured, or otherwise harmed as a result
of interactions with boats, barges and larger vessels, water control structures, locks, stormwater
pipes, marine debris, and fishing gear. In some cases manatees are also harmed by vandals.

Sublethal injury to manatees due to boat interactionsis asignificant factor in maintaining a healthy
and viable population. In that regard, most manatee carcasses examined bear scars from previous
strikeswithwatercraft (Wright et al. 1995), and asignificant number of living, but scarred, manatees
exist. A photo-identification system and database of scarred manatees currently maintained by the
SireniaProject (Beck and Reid 1995) contain only individuals with distinct scars, thevast majority
of which appear to have been inflicted by propdler blades or keds. Thisdatabase now documents
1,184 living individuals scarred from collisions with boats. Most of these manatees (1,153, or 97
percent) have morethan onescar pattern, indicating multiplestrikeswith boats. Carcassesexamined
at necropsy al so bear healed scars of multiple past strikes by boats; one extreme case, recently noted
by the FloridaMarine Research I nstitute, had evidence of more than 50 past boat collisions (O’ Shea
et al. 2001).

The severity of these boat strikes, including completely severed tails, major tail mutilations, and
multipledisfiguring dorsal lacerations, isthought by some manateeresearcherstoimpact population
processes by reducing calf production (and survival) in wounded females, although there are no
reliable data to establish this cause and effect relaionship. Overal, the full effects of harm to
manatee population dynamics resulting from boat strikes remain largely unknown.

Traumatic injuries as a result of boat strikes are also a major concern for manatee care and
rehabilitation facilities. Records maintained at the Sirenia Project since the late 1970s document
rescue and rehabilitation attempts for 109 cases (69 of which died) directly linked to boat strike
injuries, accounting for aout 20 to 30 percent of the annual number of manatee rescues. The
incidence of wounding by boatsin Floridamanateesisprobably unparalleledinany marine mammal
populationintheworld. For example, sealsand sealionsrecovered along the Californiacoast from
1986 to 1999 showed boat propeller damagein only 0.1 percent of 6,196 live stranded individuals
of six species (Goldstein et al. 1999).

Inadditionto direct injury dueto boat strikes, harassment by boatsand swimmersmay driveanimas
away from preferred sitesthusaltering manatee behavior and movement patterns. Significant and/or
long-term harassment may require manatees to travel greater distances to feed or to reach warm-

water refugia. Inaddition, someresearchersare concerned that manatee cal ves can be separated from

their mothers and some individuals may be driven from preferred warm water refuges due to
harassment.

3. Watercraft Usage in Florida

Human use of the waters of the southeastern U.S. has increased dramaticdly as a function of
residential growth and increased visitation. This phenomenon isparticularly evident in the State of
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Florida. The population of Floridahasgrown by 124 percent since 1970 (6.8 millionto 15.2 million,
U.S. CensusBureau) and isexpected to exceed 18 million by 2010, and 20 million by the year 2020.
According to areport by the Florida Office of Economic and Demographic Research (2000), it is
expected that, by theyear 2010, 13.7 million people will residein the 35 coastal countiesof Florida.
In a parallel fashion to resdential growth, vigtation to Florida has increased dramatically. It is
expected that Floridawill have 83 million visitors annually by the year 2020, up from 48.7 million
visitors in 1998. In concert with this increase of human population growth and visitation is the
incresse in the number of watercraft that travel Florida waters. In 2001, 943,611 vessels were
registered in the State of Florida. Thisrepresentsan increase of 42 percent since 1993. The Florida
Department of Community Affairsestimatesthat, in addition to boatsbel onging to Floridaresidents,
between 300,000 and 400,000 boats registered in other States use Florida waters each year.

The FWC Division of Law Enforcement reported that in 1999, more than one million vessels used
Florida swaterways, including over 829,000 State-registered vessel sand about 300,000 out-of -State
vessels. Boating continuesto increasein Floridaas evidenced by just over 943,600 State-registered
vessels (FWC 20028 and more than 400,000 out-of-State vessels for 2001. At the same time,
watercraft related manatee mortality and increasing mortality trends have been documented since
collection of manatee mortality data began in 1974.

The relationship between registered vessels and watercraft related manatee deaths (Figure 4)
demonstrates that since records were kept beginning in 1976, as the number of registered vessels
increases so does manatee mortality.

4. Corps Watercraft Access Permitting

Asdiscussed earlier, the Corps section 10/404 permit program isthe primary Federal authorization
required for the construction of docks, marinasand boat rampsin Florida. Followingisasummation
of Corpswatercraft accessrdated permitting activity from 1988 to September 2002 for 32 counties
with recorded watercraft related mortaity in Florida. A detailed discussion of Corps watercraft
accessrelated permitting activity for thisperiodisfoundin Chapter V. Environmental Consequences
in the Socioeconomic Impacts section for each aternative analyzed in detail.

During the four-year-nine-month period between 1998 and September 2002, an estimated 27,082
boat slips were permitted in this 32 county area, including residential, commercid, marinas, and
State Programmatic General Permit (SPGP) boat slips. The average number of boat slips permitted
per year was 5,110.
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Figure 4. Florida manatee watercraft deaths from 1976 to 1998 with
an exponential regression increase of 7.1 percent per year
compared to registered vessels (FWC, unpublished data).

Prior to the filing of the lawsuit in January 2000 (Save the Manatee Club et al. V. Ballard et al.),
between 1998 and 1999, an average of 18 new or expanded marinas were permitted in the four
manatee stocks each year, adding an average of 710 dock slipsper year. From 1989 to 1999, permits
issued under the State Programmatic General Permit were estimated to account for about 3,600 dock
dlips per year, and Corpsresidential permits accounted for approximately 1,500 dock slips per year.
For all permit types, prior to the law suit, it is estimated that approximately 7,000 dock slips were
permitted annually in the 32 affected counties.

In the 2001 to 2002 time period (after the law suit and subsequent revision of the permit process),
an average of 1,580 multi-slip dock slips were permitted each year, and 1,640 single-family dock
dlipswere permitted each year for atotal of 3,220 dlips permitted in the affected counties each year
on average.

i. Effects of the Proposed Rule on Corps of Engineers Watercraft Related Access
Permitting in the Four Manatee Stocks

Northwest Stock

Corpspermit applicationsarereviewed by the Serviceon acase-by-casebasis. Currently, the Service
has not found that there is a reasonabl e certainty that incidentd take islikely to occur asaresult of
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watercraft access permits in this stock. The Service has not recommended denial of any Corps
watercraft related access permit application based on section 7 reviews under the ESA.

Upper St. Johns River Stock

Corpspermit applicationsarereviewed by the Serviceon acase-by-casebasis. Currently, the Service
has not found that there is areasonable certainty that incidental takeislikely to occur asaresult of
watercraft access permitsin this stock. The Service has not recommended denia of any Corps
watercraft related access permit application based on section 7 reviews under the ESA.

Atlantic Stock

Corpspermit applicationsarereviewed by the Service on acase-by-case basis. Currently, the Service
occasionally findsthat thereisareasonabl e certainty that incidental takeislikely tooccur asaresult
of watercraft access permitsin this stock. The Servicehas recommended denial of approximately
eight percent of all Corpswatercraft rel ated access permit applicationsinthisstock based on section
7 reviews under the ESA.

Southwest Stock
Corpspermit applicationsarereviewed by the Service on acase-by-casebasis. Currently, the Service
occasionally findsthat thereisareasonabl e certainty that incidental takeislikely to occur asaresult
of watercraft access permitsin this stock. The Servicehas recommended denial of approximately
37 percent of all Corps watercraft related access permit applicationsin this stock based on section
7 reviews under the ESA.

D. Efforts to Conserve the Current Manatee Population

1. Efforts by the Federal Agencies

a. The Fish and Wildlife Service

i. Litigation

In 2000, a lawsuit was filed against the Service and the Corps (Save the Manatee Club et al. V.
Ballardet al.). Allegaionsfrom SMC and twenty-onevariousenvironmental organizationscharged
the Serviceand the Corpsfor viol ating the Federal statutesthat protect the Horidamanatee. Specific
demands in the lawsuit included a revision of the Recovery Plan, the development of adequate
biological opinions, the preparation of Environmental Impact Statements, and the assessment of
cumulative effects of development projectsin manatee habitats. In January 2001, an agreement to
settle the Federal lawsuit was made among all involved parties. Under terms of the Settlement
Agreement, the Service agreed to adhere to certain time frames for completing several manatee
conservation activities. Theseactivitiesincluded: consideration of new Federal manatee protection
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areas, consideration of regulations that would allow for incidental take of manatees under the
MMPA, and revision of the Recovery Plan. Additionally, the Serviceand the Corpsagreedtorevise
proceduresfor reviewing permit applicationsinvolving construction of boating facilitiesin manatee
habitat.

ii. ESA Interim Strategy for Manateess MM PA Incidental Take Regulation
for the Florida Manatee

In 2001, the Service published the*“ Endangered Species|nterim Strategy for Manatees’ asguidance
until the promulgation of incidental take regulations under the MMPA. This guidance facilitated
section 7 reviews of Federal actions. Specifically, the interim guidance applied to actionsthat may
result in increased watercraft accessin Florida. This processidentified conditions that allowed the
Service to determine when a proposed watercraft access facility would possibly have an adverse
indirect effect on manatees.

On January 22, 2003, the Service's Director issued a memorandum concerning “Consultation
Proceduresto be Followed for All Watercraft-related AccessActivities Occurring within Peninsular
Florida” This memorandum is a management directive which required that the formal section 7
consultation procedures (50 C. F. R. 402.14) shall be used until May 5, 2003, for every proposed
watercraft related activity within peninsular Florida that “may affect” manatees.

iii. Manatee Protection Areas

A major focus of manatee recovery effortsinvolves the establishment of manatee protection zones
by both Federal and State agencies. These zones facilitate a reduction in the number of manatees
harassed or struck and/or killed by watercraft in Florida by restricting boat speed and access in
certain high use manatee areas. The reduction of boat speed affords manatees time to move away
from approaching watercraft, thus reducing the chances of collision. Areas with limited access
prevent the disturbance of manatees caused by waterborne activities.

The Service continues to focus efforts on identifying areas that currently lack adequate protection
(see Appendix O). To address this situation, the Service has coordinated with Federal, State, and
local managers and planners, law enforcement officers, and researchers involved in manatee
protection. Five meetings were held with these parties in each quadrant of the State of Floridaand
coastal Georgia. Approximately 150 potential sites were identified as a result of these meetings.
Following this effort, the Service hosted six public information meetings throughout the State to
solicit public comments and suggestions regarding these sites. Asaresult, the Service published a
Notice of Proposed Rulemaking in 2001 naming 16 areasidentified for additional protection. This
wasfollowed withaNoticeof Rulemaking, publishedinthe Federal Register on December 31, 2001,
informing the public that the Servicewoul d designate manatee refugesin the Barge Canal and Sykes
Creek in Brevard County. Theremaining siteswould receive Federal designation aseither arefuge
or sanctuary by December 2002. To date, the State has adopted rules in 24 counties. Where
appropriate, the Service endorses State rules and has the latitude to enforce these areas when they
are appropriately marked.
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On November 8, 2002, we published afinal rule in the Federal Register designating 13 manatee
protection areas in eight Florida counties. In addition to the areas already designated, the Service
will publish a proposed rule to designate three areas in five Florida counties as Federa manatee
protection areas. The Service agreed to submit to the Federal Register, by March 31, 2003, a
proposed rulefor the desi gnation of additiona manatee protection areasin the CaloosahatcheeRiver,
the St. Johns River, and the Halifax River/TomokaRiver. Thethree locations proposed as refuges
arelocatedinLee, Volusia, Duval, St. Johns, and Clay counties. The Service also agreed to forward
itsfinal decision on these sitesto the Federal Register by July 31, 2003. Oneareain Citrus County,
onein Pinellas County, and two in Hillsborough County are designated as manatee sanctuariesin
which all waterborne activitieswould be prohibited, with exceptionsfor adjoining property owners.
The remaining nine areas located in Citrus, Hillsborough, Sarasota, Charlotte, De Soto, Lee, and
Brevard counties are designated as manatee refuges in which certain waterborne activities are
prohibited or regulated. We also withdrew the South Gandy Navigation Channel Manatee Refuge
from our rule because Pinellas County has more comprehensive measures in place at this site.
Waterborne activities are prohibited within the sanctuaries and watercraft are required to proceed
at "idle speed" or "sow speed"” (as specified) within the refuges. Exceptions are provided to allow
adjacent public and private land owners vessel and maintenance access, subject to any permitting
requirements. Publication of thisfinal rule meetsthe requirements of the Save the Manatee Club et
al v. Ballard et al. Settlement Agreement and ensures compliance with the related U. S. District
Court ruling and orders.

iv. Law Enforcement Initiatives

Compliance in manatee protection zones is another important aspect of manatee recovery; it is
thought that with better compliance, fewer manateeswill die. To promote compliance, Service law
enforcement officers implemented new task force initiatives throughout the State. In peninsular
Florida the USCG also participated in law enforcement activities. The Service partnered with the
FWC to conduct boater compliance surveys throughout the State of Florida. This collaborative
effort determined the effectiveness of law enforcement initiatives and monitored boat compliance
within manatee protection zones. Data indicated that boaters seemed to behave similarly to car
drivers, responding to the presence of |aw enforcement with significant increasesin compliance and
decreasesin speed. Resultsfrom this study will assist in future guideinesfor Federal and Statelaw
enforcement divisions regarding increased compliance in manatee protection zones. Currently in
Florida, the Service's Office of Law Enforcement employs two full-time personnel whose
responsibilities focus solely on manatee protection, a Special Agent Manatee Enforcement
Coordinator based in Orlando and aL aw Enforcement M anatee Biologist based in Jacksonville. The
office conducts monthly enforcement protection details conducted over three-day periods focusing
on those counties where human-caused manatee boat strike mortalitiesarethe highest. In FY 2001,
funds were used by NWRs to fund four refuge officers at NWRs in Florida, which included Lake
Woodruff NWR, Crystal River NWR, Ten Thousand Islands NWR, and Merritt ISand NWR. The
hiring of these new refuge officers enables the Service to continue to increase its efforts to protect
the manatee.
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Since December 2001, law enforcement efforts were conducted in Lee County where six
enforcement details were conducted identifying 217 violations; Collier County, where three law
enforcement detailsidentified 219 violations; Brevard County, where threelaw enforcement details
identified 196 violations; and, one law enforcement detal each in Sarasota and Volusa counties
identifying 48 violations. Law enforcement detals are conducted utilizing dl six Special Agents
assigned to the Northern Florida subdidrict, supplemented by four full-time Division of Refuge
Manatee Enforcement Officers, aswell asadditional Special Agentsand Refuge Officersfrom other
duty stations.

Additionally, Refuge Officers(11) assigned to ChassahowitzkaNWR, Ten Thousand IslandsNWR,
JN. “Ding” Darling NWR, Arthur R. Marshall Loxahatchee NWR, Lake Woodruff NWR, and
Merritt ISsland NWR, routindy engage in manatee protection efforts within and adjacent to their
boundaries.

Beginning in November 2002, Serviceofficerswill engagein“ Operation SeaCow” in Miami-Dade
County, and nine subsequent monthly details in the above counties, as well as in those federdly
established Manatee Refuges and Sanctuaries. Additionally, the Special Agent Law Enforcement
(LE) Coordinator and three Refuge M anatee Enforcement Officerswill conduct biweekly, two-day
saturation patrols in those counties where mortdities continue at increased levels. With this
obligation, there exists a concomitant responsibility for court appearances of five days per month
for the LE Coordinator and two days a month for dl other officers assigned to these efforts.

v. Nationa Wildlife Refuges

Florida's coastal and riverine NWRs are used by hundreds of manatees. Refuge managers engage
i N speci es management activitiesto promote the welfare of manatees both onand around therefuge.
Refuges are also active participants in law enforcement initiatives, enforcing manatee protection
zones, minimizing harassment, and other activities. Visitors are provided with opportunities to
observe and interact with manatees at the refuges and sanctuaries.

The Crystal River NWR (CRNWR) was established specifically for the protection of the Florida
manatee. It is located within Kings Bay at the headwater of the Crystal River which flowsinto the
Gulf of Mexico. More than 300 manatees use this area for warm water during the winter months.
Currently CRNWR managesthe seven sanctuariesin KingsBay that protect approximately 40 acres
of essentid manatee habitat. These sanctuariesarein effect from November 15 through March 31.
Due to the large number of boaters, recreational divers, snorkelers, and swimmers that seek out
manatees, therefuge staff regulatesmarineactivities, marksand maintainsthe sanctuary boundaries,
and promotes compliance through law enforcement and education. All local dive shops are under
a Special Use permit issued by the refuge. The permit requiresthat al visitors view the “Manaee
Manners’ video and receive the leaflets that contain rules and regulations for swimming with
manatees.

CRNWR conducted nine aerial surveys throughout the 2000-01 winter season. The number of
manatees sighted ranged from 316-386 individuals. CRNWR currently conducts the only ongoing,
long-term field studies of manatees (including year-round aerial surveys) undertaken by the Service.

62



Marine Mammal Protection Act - Florida Manatees

During 2001, refuge staff responded to 18 different reports of manateesin distress. Additionally,
other refuges around the State of Florida participate in manatee recovery. TheMerritt ISand NWR
maintains a manatee viewing area, the JN. “Ding” Darling NWR partners with a Fort Myers
manateeviewing and education center, the Ten Thousand I slandsNWR (TINWR) conducts manatee
aerial surveys, and the Hobe Sound NWR and the Florida Panther NWR have devel oped manatee
education and outreach programs.

vi. Habitat Management

Essential manatee habitat includesforaging and freshwater sites, travel corridors, resting, cavorting
and calving areas, and warm water refuges. These areas are heavily influenced by human activities
and must be properly managed to support species recovery. Human impactsinclude: destruction of
seagrass beds, the modification of drinking sites (including new, artificial sites such as stormwater
runoff pipesand ditches, processwater, etc.), the diversion of river courses, damming, construction
of canals, and shoreline bulkheading. Waterborne activities such as boating have altered corridors
and manatee use areas. Historical warm water refuges used by wintering manatees have also been
modified. Recent concerns over spring flows have been addressed including the reduction and/or
loss due to groundwater withdrawals, the impacts to recharge areas and the alteration in ambient
waters from development activities. Furthermore, winter distribution patterns of manatees have
changed with the addition of industrial warm water outfalls.

To ensure that these changes do not have asignificant, adverse effect on manatees, many State and
Federal permitting programs and planning groups address such concerns. The Service relies on
section 7 (consultations under the ESA) and the FWCA to minimize the effect of construction on
valuable manatee use areas. An interagency group ensures that aquatic plant control activities are
balanced with the needs of manatees at wintering sites. Efforts to restore grassbeds have been
addressed through coastal program activities. A Habitat Working Group is scheduled to convene
in 2002 to address other habitat concerns.

Natural and industrial warm water refugeissues are being addressed through interim and long range
planning. Extant industrial warm water discharges are made safe for manatees through the use of
MPPs, asdefined in National Pollution Discharge Elimination System (NPDES) permit conditions.
While the future status of these gtesis unknown, it is apparent that some will be eliminated and
others may operate in some diminished capacity. To address these concerns, the Service organized
a Warm Water Task Force to review the current network of sites and develop plans for future
changes. In 2001, theWarm Water Task Force agreed to devel op an adaptive management planning
approach to minimize the adverse effects of these changes on manatees.

The Service was also involved in State activities focused on protecting warm water sites. Asa
member of the State appointed Springs Task Force, the Service assisted in drafting the management
plan for Florida springs. Additionally, the Service worked closely with the SIWMD to establish
minimum flow levelsat Blue Spring, aprimary warm water refuge for manatees|ocated in the upper
St. Johns River.
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vii. Water Control Structures

Water control structuresare apersistent source of human-rel ated manatee mortality. Aninteragency
task force was devel oped to find sol utionsto reduce the number of animalskilledin these structures.
Effortsincluderefitting flood control gateswith pressure sensitive devicesand navigation lock doors
with acoustic sensors to stop gate and lock closures when manatees are present. Since 1997, four
flood gate structures (10 gates) and two navigation locks have been equipped with these devices.
Efforts appear to be beneficial, as only one manatee death was documented as a result of a water
control structure in 2001.

viii. Manatee Entanglements

Every year manatees become entangled in monofilament fishing line, crab trap float lines, and other
types of fishing gear. Asaresult of such entanglement, many manatees are rescued, treated, and
released back into thewild. Severeentanglement casesresultinamputation (e.g., apectoral flipper),
permanent captivity, or even death. In 2001, 15 manatees were rescued due to entanglements in
monofilament, float lines, and crab pots. An Entanglement Working Group (EWG), led by Service
staff, was devedoped to address manatee entanglement issues. This past year, the Service
coordinated aderelict crab trap cleanup within the Merritt Island NWR, devel oped a monofilament
brochure to encourage monofilament recycling, and participated in monofilament cleanups and
recycling efforts In conjunction with Midwest Research Institute, the Service assiged in the
development of a monofilament/recycling website and will participate in a series of educational
workshops scheduled for 2002. The workshopswill be amultiagency effort focusing on promoting
the new recycling website and instructing the public on how to start their own recycling program.

iXx. Manatee Rescue, Rehabilitation, and Release Activities

Service biologists coordinate with the FWC on the manatee rescue, rehabilitation, and release
program (Program) to treat injured and distressed animals. The Program participates in recovery
effortsby assisting with distressed manatees and reintroducing them into thewild and by producing
outreach materials which focus on the Florida manatee.

In 2001, atotal of 66 manatees were rescued, of which 49 were brought into captivity and 17 were
treated inthefield and released. Reasonsfor rescueincluded boat strikes (23), entanglements(15),
cold stress(11), abandoned calves (8), and other various causes (7), including one unknown. Of the
49 animals brought into captivity, 30 died as aresult of their injuries or illnesses; one manatee
captured the previous year died during 2001. At year's end 51 manatees, in 11 facilities, were in
captivity for treatment, including thosereceiving long-term care; of these, 26 individud sarefemales
and 25 are males. The Program released 22 captive manatees this year, 15 of which were rescued
during 2001. The Serviceauthorizes18 private organizationsand workswith several other Stateand
Federal organizationsto participatein the Program. Thecoordination of thisProgramisthrough the
Service' s Interagency OceanariaWorking Group. The group provides input on rescue and release
planning and captive animal care. Two interagency oceanariameetingstook place during 2001, the
spring meeting was held in Puerto Rico, which hosted a diverse group of Sirenian researchersfrom
al over the world, and the fal meeting was held at Miami Seaquarium. In 2001, a steering
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committee, the Conservation Consortium for Rehabilitated Manatee Monitoring, was formed to
coordinate post-release monitoring. The Service designed an electronic database to facilitate data
entry and storage for the Program,; thisis thefirst of its kind to be implemented for endangered
species management in the Service.

The Program brings vast exposure to manatees and the problems which they face in Florida.
Rescuesand rel eases often get exposurefrom multimedia. The captiveprogram allowsfor hundreds
of thousands of people to see a manatee who often would not otherwise have the opportunity. The
facilitiesthat housethese animal sdo an outstanding job of interpreting the challengesthat manatees
face and congstently promote a constituency for recovery efforts. Asaresult, the Program is one
of the Service smost effective outreach toolswhich promote manatee protection and conservation.

X. Recovery Planning

The third revision of the Recovery Plan was completed on October 30, 2001. This revision
addresses specific criteria necessary for manatee reclassification to threatened and eventually
delisting. The criteriaset benchmarks and targets (as defined in thefivelisting criteria) to evaluae
the success of various conservation measuresto remove existing and future threatsto recovery. The
Serviceis proposing to reconvene the Recovery Team. |In addition, on-going meetings for several
subteams (e.g., Habitat Committee, Warm Water Task Force) continue.

xi. Education and Outreach

Serviceoutreach effortstoinform stakeholdersand concerned citizensaregeneral ly handled through
the Jacksonville Field Office’'s Public Affairs Officer. Service manatee outreach and education
efforts include preparing written responses to those seeking information on the manatee, the
production and distribution of educationa brochures, and presentationsto variousorgani zations, and
public meetings. Refuge outreach programs are particularly effective in teaching visitors about
manatees and manatee conservation.

Xii. Interim Strategy

A Notice of Availability for the draft interim strategy was published in the Federal Register on
March 14, 2001. The document reflected the conditions under which the Service could determine
that a proposed dock, ramp, or marina is unlikely to have adverse effects on manatees or their
habitat. The conditions and measures within the draft document to protect the manatee were
developed using the best scientific and commercia data avalable.

Thedraft interim strategy provided guidanceto individuals, local governments, State agencies, and
Federal agencies for incorporating conservation measures into their project designs so that the
proposed projectswould not likely causeincidental take of themanatee. Under thisinterim strategy,
the Servicewill evaluate projects, onacase-by-casebasis, to determineif thefollowing prerequisites
arein placeprior to project implementation: (1) adequate speed zones exist in the area; (2) signage
of these zones is adequate; and (3) speed zone enforcement in these areas is sufficient to prevent
watercraft collisions from occurring as aresult of the project.
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In the draft interim strategy, the Service outlined two options as conservation measures through
which permit applicants may increase enforcement and reduce the effects of a proposed watercraft
access facility. In one option, an applicant could contribute to a conservation fund, such as the
Manatee Conservation Fund with the National Fish and Wildlife Foundation. Such a fund will
receive contributionsand fund enforcement proposal sinthesame manateerisk areaasthewatercraft
accessproject. The Service and the applicant will coordinate management of the funds to achieve
manatee conservation and recovery. Inthe second option, apermit applicant may dect to establish
an agreement directly with alocal law enforcement agency to increase enforcement in the vicinity
of the proposed watercraft access project.

In some situations and locations, other conservation measures besides increased law enforcement
may possibly be employed to addressthe indirect effects of watercraft access projects on manatees.
Such other methods could include designating manatee speed zones, improving the signage of
existing speed zones, providing law enforcement equipment, or other measures committed to in an
agreement or plan that the Federal action agency and the Service believe reduces the potential for
incidental take from increased watercraft traffic to an unlikely to occur levd.

During the public comment period, the State of Florida, throughthe FWC, reorganized their Division
of Law Enforcement patrol structure. The FWC reorganized 293 existing law enforcement officers
to increase and improve enforcement of manatee protection laws, including manatee speed zones.
In addition, the FWC reassigned 23 law enforcement officers to on-the-water patrol duty and
proposed to hire 25 new officers to increase the level of enforcement attention toward manatee
protection. Furthermore, the State allocated $2 million for those officers willing to work overtime
which translates into additional hours of manatee protection. As aresult of this law enforcement
initiative, the State requested that the Service withdraw the contribution requirement for increased
law enforcement as a conservation measure in the draft interim strategy.

The Service considered the State’s initiative and removed the need for implementation of the
contributionsfor increased law enforcement. Based on the Service' sanalysis, the State’ sinitiative
will cover goproximately 37,000 watercraft access projects (i.e., boat slips) annually over 32 coastal
counties where manatees occur. On average, the construction of approximatedy 5,000 dlips is
authorized annually in Florida's waters. With the State’s initiative, law enforcement will be
provided up-front and on a guaranteed annual bas s versusatemporarily distributed deployment of
efforts under the draft interim strategy. This increased, early-on deployment prior to MMPA
regulationspromulgationisfar superior to the phased-in deployment that woul d have occurred under
the draft interim strategy. The State' sinitiative will result in amore effective means to address the
indirect effects of watercraft access projects on manatees.

Withtheexception of one county, the State’ slaw enforcement initiative and commitment effectively
staffed manatee-inhabited waters with the necessary all ocation of law enforcement officers, thereby
eliminating the need for the Service to assess a contribution or fee from permit applicants as a
conservation measure to minimize manatee mortality. The Corpswill continue to consult with the
Service to ensure that the four factors mentioned above are fulfilled prior to applicants receiving a
permit for their project.
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The draft interim strategy wasrevised to account for the State’ s law enforcement initiative. Asthe
underpinning of the Service's final interim strategy, the State's law enforcement efforts were
provided up-front and areguaranteed on an annual basis. Thislarge, early-on deployment of officers
prior to MM PA regul ations promul gationisfar superior to the phased-in deployment of enforcement
under the Service' s draft interim strategy. The final interim strategy was published in the Federal
Reqister on August 21, 2001. The effectiveness of the State’s committed efforts will be evaluated
on acontinuing basis by comparing watercraft related manatee mortality datain areas to previous
rates of mortality. If the Service and the FWC determine at any time that these enforcement efforts
arenot meeting their intended obj ectives, then the agencieswill coordinatetheir effortsto rectify the
situation. Monitoring implementation and effectiveness will determine the need to continue, to
extend the scope of, to change elements of, and/or to add new components to the enforcement.

Watercraft access projects are permitted by the Corps which cumulatively increases vessd access
to manatee habitat, thereby increasing the risk of manatee-watercraft collisions and disruption of
manatee behavior. Watercraft accessfacilitiesaredefined asmarinas, ramps, launches, slips, docks,
dry storage facilities, moorings, and similar structures. From January 1, 2001, to January 1, 2002,
the Service concurred with the Corps’ “not likely to adversdy affect” determination for 3,625 new
watercraft accessslipsinthe 32 countiesaffected/encompassed by theinterim strategy. Theaddition
of new watercraft into Florida’' s waters hasthe potential to adversely affect manatees.

The Service Director’s Policy Memorandum, dated January 22, 2003, altered how the Service
implements the section 7 consultation process for manatees. This memorandum requires that the
Serviceenter formal consultation during watercraft access permit review (e.g., Corps section 10/404
permit) when the permitting agency concludes* may effect, not likely to adversely affect.” Previous
to this memorandum, the Service could concur with “not likely to adversely affect” determinations
and conclude section 7 consultation informally. Thus, at the current time, the Service has prepared
and will continueto prepare Biological Opinionsthrough theformal consultation proceduresfor all
watercraft access permit requests where the Federal action agency concludes a* may effect.”

xiii. Standard Manatee Protection Construction Conditions

Direct effects of watercraft access facilities on manatees and essential features of manatee habitat
(such as seagrasses), including those arising from thelocation, design, and construction of facilities,
and dredging and filling, will be addressed at the time of the Service's review of a permit
application. In analyzing such effects, including those on seagrasses and other important features
of manatee habitat, the Servicewill analyzethe extent to which such effects are addressed by county
MPPs, State review, and other protective conservation measures, such as Standard Manatee
Protection Construction Conditionsto protect manatees during construction. Standard construction
conditions have been used throughout the range of the manatee for more than a decade and have
proven to reduce the effects to manatees within the facility footprint.

b. U.S. Geologica Survey, Biologica Resources Division, Sirenia Project

The SireniaProject is part of USGS's Florida Caribbean Science Center, afederally funded group
dedicated to integrated science, promoting collaboration, and sharing of expertise nationwide. The
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SireniaProject consists of ateam of biologists committed to long-term research on the West Indian
manatee in Florida and the Caribbean. The team collaborates with other scientistsincluding those
from other USGS centers, State and Federal partners, and other organizations. During 2001, the
Project was involved in many research activities associated with various aspects of manatee
conservation and biology. The Manatee Individual Photo-ldentification System (MIPS) continued
to document individual manatees on Florida's east and northwest coasts and in St. John's River
system. This 20+ year database includes the specific identity and feature description data,
photographic images, and over 23,000 sighting records and reproductive histories of almost 1,500
individual manatees. This year the MIPS database was converted to an Access-based re ational
databasetofacilitate analysiswith new state-of-the-art mark-resighting statistical models. Thisnew
design for MIPS alowed for the analysis to estimate adult survival ratesfor the subpopulaionsin
the northwest Gulf coast, Blue Spring/St. John’ s River, and the Atlantic coast. Collaboration with
population statisticians continue to address manatee population dynamics. A model is currently
under development to use parameter estimates from the MIPS database to estimate population
growth rates and to assess how growth rates would change with variationsin any of the vital rates.

An adaptivemanagement model wasinitiated to address manatee popul ation dynamics, specifically,
manatee responses to changesin power plant operations. A monitoring program was designed and
implemented in Brevard County at the Florida Power and Light Company (FPL), Canaveral Power
Plant, and the Reliant Energy Power Plant. This program will assist in gathering data for a
provisional adaptive resource management model using photo-identification data The Sirenia
Project also initiated a collaboration with Mote Marine Laboratory and Florida Marine Research
Institute to conduct a comparative study at FPL, located in Fort Myers,

The SireniaProject continued its strip-transect aerial surveyswork with the Serviceinthe TINWR.
Data from these surveys are being analyzed to determine if manatee density and distribution in
nearshorewaters of the TINWR and the Everglades National Park change as responseto restoration
of natural hydrologic patterns in southwest Florida.

Manateeswere captured in Port of the |slands near Everglades City and fitted with radio tagsto track
individual movements. This effort is part of afive-year study initiated in FY 2000, to assess the
impact of hydrologic restoration on estuarine communities of southwest Florida. Itissuggested that
manatee distribution, relative abundance, habitat use, and movement patterns will be affected by
current and future restoration projects.

Other research activitiesin which the Sirenia Project was involved included characterizing benthic
habitat and manatee grazing activity in Puerto Rico and analyzing mitochondrial DNA to extract
information on manatee population genetics and information on manatee phylogeography. In
addition to research, the Sirenia Project team spent agreat amount of time and effort organizing a
M anatee Population Ecology and Management Workshop held in the spring 2002. SireniaProject
biologists had extensive involvement in the Service Rescue, Rehabilitation, and Release Program
including participation interagency meetings, workshops, and manatee rescues and rel eases.
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The Department of the Interior is committed to increasing funding for manatee research in future,
asdiscussed in B.4. above.

2. Efforts by the State of Florida

a. PWC - Florida Marine Research | nstitute

TheEndangered and Threatened Speci es Section, responsiblefor manateeresearch, isheadquartered
at the FMRI in downtown St. Petersburg. All carcasses are retrieved by field station staff located
in Port Charlotte, Jacksonville, Melbourne, and Tequesta, and the pathobiology laboratory isin St.
Petersburg. The information gained through FMRI’ s carcass salvage and rescue continues to be a
crucial component in providing insight to manatee health, life history, general and reproductive
biology, and providing datato assi st in devel oping popul ation models. Under the Service' sManatee
Rescue, Rehabilitation, and Rel ease Program, FWC staff participatedin therescue of 66 animalsand
releases of 22 rehabilitated animals.

Aerial surveyswere conducted throughout the year to acquire information on manatee distribution,
relative abundance, and use of habitat types. The Statewide “synoptic’ aerial survey of manatees
conducted on January 5-6, 2001, yielded arecord high count of 3, 276 individuals. Theextremeand
sustained record-breaking cold weather in January was thought to attribute to this high count,
bringing manatees to congregate at warm water sites. Intensive aerial surveys were flown during
the winter to assess the accuracy of counts at the Tampa Bay power plants. Replicate aerial counts
were conducted to calibrate survey procedures and better track manatee trends. Time/depth
recorders were utilized for the first time to document the percent of time manaees spend at the
surface. Sightings from aerial surveys were entered into a GIS program to assess manatee
distribution and facilitate management decisions. Population models designed to estimatetrendsin
stock population size are being developed based on information obtained from aeria surveys,
mortality data, life history, and ecology studies.

Information on how manatees use coastal habitat in Floridais critical in determining what resources
the population requires to expand and grow. The placement of satellite and radio transmitters on
manatees enables researchers to follow individual manatee movements and obtain details about
behavior, migratory routes, and preferred habitats. Three rehabilitated manatees were tagged and
monitored by FMRI in 2001. In addition, four manatees were tagged in Warm Minera Spring as
part of a behavior and habitat use study, and five animals were tagged at TECO Power Plant in
Tampato assist in acalibration study.

Lifehistory information is essential in formulating an assessment of manatee population dynamics
and recovery. FMRI staff utilizes photo-identification, passive integrated transponders (PI T tags),
and ultrasound measurements to acquire long-term data and survivd of individuals, reproductive
capability of mature females, and the health of wild manatees. Currently, the west-central and
southwest MIPS catalogue maintained by FMRI contains over 3,300 images and 7,500 sightings,
representing 700 manatees. FMRI staff conducted a photo-identification study for its fifth
consecutive year at Big Bend Power Plant in Apollo Beach, Florida. A remote PIT tag reader was
built and tested at awinter aggregation site. Modificationsto thisdevice are necessary beforeit can
be used successfully.
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Understanding how the human population affects the manatee is crucid for recovery. Factorssuch
aspollution, population growth, habitat modification and destruction, marinerecreation and various
causes of mortality are al related to human activities. Human-dimension studies have been
developed to assess the effectiveness of various types of manatee protection messages. FMRI, in
collaboration with several partners, initiated work on the characterization of recreationd boating in
CharlotteHarbor; resultsfrom this assessment will assist managersin decisionsregarding manatees
inthe area. A baseline Statewide study was completed on boater compliance within speed zones.
Resultsindicated an averagerate of 50 percent compliance where speed zones were posted. FMRI
staff also assisted in the three-year study comparing education and regulation as tools for manatee
protection. Resultsindicated that normativeinfluencesandlaw enforcement had the strongest effect
on motivating boater decisions. Additionally, FMRI participated in the Statewide manatee speed
zone task force which aimed to increase compliance in manatee speed zones, both in the presence
and absence of law enforcement.

b. FWC - Bureau of Protected Species M anagement

The Bureau of Protected Species Management (BPSM) in Tallahassee serves as the management
component of the FWC marine mammal program. BPSM is responsible for the planning and
implementation of management activities involved in the protection and recovery of the Florida
manatee, for implementing tasks of the Federal recovery plan, and serving as the FWC'’s primary
liaison with other Federal, State, and local governments. Protection activities are implemented in
four generd ways: (1) Staterules are developed, (2) MPPs are devel oped and implemented with the
assistance of local governments, (3) permit applicationsfor resource development are reviewed and
commented upon, and (4) Floridiansand visitorsare educated on how manateesand their habitat can
be protected.

To increase law enforcement effectiveness, the FWC, reorganized their Division of Law
Enforcement patrol structure. The FWC reorganized 293 existing law enforcement officers to
increase and improve enforcement of manatee protection laws, including manatee speed zones. In
addition, the FWC reassigned 23 |aw enforcement officersto on-the-water patrol duty and proposed
to hire 25 new officers to increase the level of enforcement attention toward manatee protection.
Furthermore, the State allocated $2 million for those officers willing to work overtime which
trandates into additional hours of manatee protection.

In April 2001, FWC voted to approve a Settlement Agreement with Save the Manatee Club, et al.
The agreement called for FWC to proceed with additional manatee protection rulemaking in many
areas around the State. The first phase of the agreement identified 16 areas for possible additional
protection. Theinvestigation of these areaswasinitiated by BPSM staff. Additional speed boat sign
posting and amendmentsto existing manatee protection zones continued to be apriority for BPSM.
Staff also participated in a southwest public forum on manatee protection which brought together
various government official sto addressissues regarding future manatee protection in south Florida.
Staff continued to issue permits for commercial and professonal fishing guide ectivitiesin several
counties. Furthermore, BPSM continued its coordination and involvement with Federal, State, and
local law enforcement agencies, reviewed permits and drafted agency opinions, participated in the
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interagency task force to eliminate structure-related manatee mortality, assisted in manatee habitat
characterization, assessment, and protection, distributed data and technical support, and conducted
education and outreach activities centered on manatee biology, ecology, and conservation.

3. Efforts by Private Partners

a. Captive Program

The captive program relies on three main facilities (Seaworld, Lowry Park Zoo, and Miami
Seaquarium) to assist and conduct manatee rescue, rehabilitation and release. These partners house
manatees for acute, critical, and long-term care.

SeaWorld, located in Orlando, Florida, participated in over 20 manatee rescues and 11 releases
during 2001. The manatee exhibit at SeaWorld provides funding for various research projects by
the promotion of manatee license plates and decals. Lowry Park Zoo, located just west of Tampa,
Florida, participated in approximately 13 rescuesand 7 rel eases thispast year. A Manatee Hospital
Boardwak offers guests the opportunity to view behind-the-sceneswork in Lowry’ s manatee area.
Miami Seaguarium, located in Miami, Florida, contributed to nearly ten rescues and seven releases
during 2001. In October, the Seaquarium hosted the semi-annual I1nteragency/Oceanaria Meeting.
The Dol phin Research Center, located in themiddl e of the FloridaK eys, assisted in over tenrescues,
participated in several releases, and served as verifier for dozens of manatee calls.

Other partners house manatees for acute and long-term care. These include the Mote Marine
Laboratory, The Living Seas, SeaWorld-San Diego, Columbus Zoo and Aquarium, Cincinnati Zoo
and Botanical Garden, and South Florida Museum/Parker Museum. Manatee World Incorporated
serves asalocal verifier when needed in southwest Florida.

b. Other Recovery Activities

Other partnersparticipatein avariety of recovery activitiesthat promote education and conservation
for the Florida manatee. SMC is the leading nonprofit organization dedicated exclusively to the
protection of manatees and their habitat. They havean extensive volunteer base, provide numerous
avenues of education and outreach, and afford financial assistance to manatee studies both in and
out of the U.S. The Miami-Dade DERM responded to numerous manatee phone cdls and assisted
FWC with carcass recovery. The Miami-Dade DERM staff attends bimonthly law enforcement
agency meetingsto discuss manatee protection concerns and requests additional enforcement needs
when necessary. FPL has been involved in manatee protection for over 25 years. Their
contributions include the production of many manatee information materials, conducting various
educational programs, sponsoring aerial surveys, and funding research and development projects
aimed at identifying solutions to industrial warm water sources.

4. Efforts by Locd Governments

In October, 1989, the Governor and Cabinet directed 13 "key" countiesto develop MPPs. The FWC
encourages county MPPsto be adopted as an amendment to the counties comprehensive plans. The
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individual components-boat facility siting, etc., must be compatible with local policies and
ordinances while addressing manatee concerns. Additionally, many county governments have
implemented manatee protection areas at the county levd.

FWC-approved plans are in place for Citrus, Collier, Dade, Duval, Indian River, and St. Lucie
counties. Brevard, Broward, Lee, Martin, Palm Beach, Sarasota, and V olusia counties have plans
currently under various phases of development. A current summary of MPPsisfound in Table 5.

The various components of an MPP include:

an inventory of boat facilities (marinas, docks, boat ramps, dry storage areas, etc.);

an assessment of boating activity patterns;

manatee sighting and mortality information;

aboat facility siting plan (to determine the best areas for new marinas, boat ramps, etc.);

manatee protection measures, such as boating speed regulations in areas with high boat and

manatee usage;

information on aquatic preserves, Outstanding Florida Waters, ports, manatee refuges, etc.

within the county;

7.  aneducation and awareness program for the public and boaters, divers, and school children;
and

8. water quality and habitat protection program (including land acquisition and aquatic plant

control plans for manatee areas).
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5. Technological Measures

Funds appropriated by the Florida Legislature for the Florida Manatee Avoidance Technology
initiative administered by FWC isdesigned to develop technol ogy to reduce the number of manatees
struck by boats. Current research focuses on technology to alert manateesto the presence of boats,
technology to aert boaters to the presence of manatees, and hull or propulsion-system design
modificationsthat would minimizeinjuriestotheanimasin theevent of acollision. Funded studies
aredesigned to exploretechnol ogy that hasnot previoudy been applied to the manatee/boat collision
problem, including conceptsrel ated to voicerecognition, sonar, and infrared technology. Currently,
there are six such studies underway. In addition to the projects funded by FWC, the FMRI will be
working with Florida Atlantic University to begin testing a device that may alert manatees to
oncoming boats.

Work in the manatee avoidance technology field is just beginning. Data must be collected and
analyzed beforethe success of any of theseforms of technology can bedetermined. The hopeisto
quickly evaluate the effectiveness of the proposed solutions, and if appropriate, assist in making
these technologies available to the public at acceptable costs and risks. The goal is to reduce
mortalitiesfromwatercraft, which account for approximately 30 percent of manatee deathsannually.
Withlegidlativesupport, funding researchinto manatee avoi dancewill hopefully resultin new tested
and proven technol ogies which reduce watercraft/manatee collisions.
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Table 5. Status of Manatee Protection Plansin Florida.

MPP Status and Availability - 13 Key Counties - May 2002

Separate Boating Manatee FWC
Marina Siting Activity Protection Manatee
Study Study Plan Protection
Rule
BREVARD In Draft MPP Yes Oct. 2000 Draft Yes
BROWARD No No Partial Plan 4/92 Yes
Comp. Plan amend.
2001
CITRUS Yes Y es - for part of Approved 1991 Yes
county Revised 1997
COLLIER Yes In MPP Approved 1995 Yes
DADE No Yes Approved 1995 Yes
DUVAL No Yes Approved 6/99 Yes
INDIAN RIVER No Yes Approved 8/00; Yes
Amended and
Approved 2/02
LEE Yes Yes Draft Plan Yes
MARTIN Y es, approved 6/01 Yes Draft - 3/02 Yes
and 3/02 approval
PALM BEACH Yes Yes No Yes
SARASOTA Yes Yes Under FWC Yes
Contract
ST. LUCIE Yes Yes Approved 3/02 Yes
VOLUSIA Yes (Phase Il) Yes Partial Plan Yes
Under Review by approved 2/01
FWC (4/02)
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