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INTRODUCTION

The I ' iest  Indian manatee or sea cow, Tr ichechus Sanatus,  is  one of-only
f o u r l i v i n g s p e c i e s b e l o n g i n g t o t t r e @ u a t i c h e r b i v o r b s ,
the mammal ian Order Sirenia.  I t  is  a massive,  fusi form' th ick-skinned,
near ly hair less animal wi th paddle- l ike forel imbs, no hindl imbs, and a
spatulate,  hor izontal ly f lat tened tai l .  Most adul t  manatees are 9 to
lD-a feet (2.8 to 3.5 meters) in length.  One fema' |e.11! feet  in length
(350 cm) weighed over 2,200 pounds (1,000 ki lograms).  Manatees are
usual ly s low-moving but are able to swim swif t ly  for  short  d istances.

This species histor ical ly was found in shal low coastal  waters;  bays,
lagoons, estuar ies,  r ivers,  and in land lakes throughout much of  the
tropical  and sub-tropical  regions of  the New hlor ld At lant ic '  including
many of the Caribbean islands. However, at the present t ime' manatees
are now rare or ext inct  in most parts of  their  former range (Fig.  1) .

l lanatees have been valued by man throughout their range ard have
been seriously reduced by long-tenn over-exploitation for meat, oil and
other product l .  Exploi tat ion-cont inues in many parts of  the manatee's
range despi te regulat ions prohibi t ing i t .  In Flor ida'  where in recent
yeais human activit ies other than exploitation have been by far the
greatest  ident i f iable cause 0f  manatee in jury and mortal i ty.

The manatee has been protected by Florida State Law since 1893. The
statute ,f ias been revised several t imes to improve protection and on
July 1,  1978, the State increased i ts protect ion capabi l i ty  s igni f icant ly
when its "Florida Manatee Sanctuary Act" took effect. Manatees were
provided Federal protection when they were l isted as _endangered species
irrUer the Endangei.ed Species Preservit ion Act of 1966, whiih was subsequently
replaced by the-Endangbred Species Conservation Act of 1969' which
in'turn wai replaced 6y'the Endangered Species Act of 1973 as amended
in 1978 and L979. Additional Federal protection was provided the'manatee
when it was designated a marine mammal urder the Marine Mammal Protection
Act of  L972.

To meet the intents,  provis ions,  i l rd spir i t  of  the Endangered Species
Act, the Marine Mammal Protection Act, ard the florida l, lanatee Sanctuary
Act,  human-associated i rdur ies and mortal i t ies must be minimized, drd
cr i t ical  habi tats nust bi  ident i f ied and protected. This plan summarizes
available knowledge of the manatee and its habitat, and identif ies the
actions which are necessary to prevent further decline and to encourage
recovery of  manatee populat ions in U. S. waters.
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Just how numerous manatees were from the time of the Spanish
occupation in the 16th century unti l the end of the l9th century is
unclear and poorly documented. However, it has been suggested that the
number of manateei was gradually reduced to very 

' low 
levels (Townsend

1904; Hartman'  1974i  Peterson, 1974) dur ing that per iod.  Their  number
m4y have begun to recover slowly as a result of the 1893 Florida State
Law protect ing the species (Hartman, 1974),  but  any such populat ion
apparent increase was interrupted during the Depression ard t{orld }' |ar II
when manatees were poached for meat (Moore, 1951b; Hartman, 1974).

Actual counts or estimates of manatees are rarely cited. Moore (1951a)
reported two main areas of rnanatee abundance near the southern tip
of mainland Florida, one being the bays ard rivers of the west coast
of the Everglades National Park and the other tl le northern part of
B iscayne Bay,  inc lud ing  the  r i vers ,  c reeks ,  d rd  cana ls  wh ich  dra in
into i t .  As many as 100 manatees were k i l led arourd 1943 by dynamit ing
of rock in the Miami River to deepen the channel  (Moore, 1951a).
Dur ing the winter of  1954-55 Moore (1956) est imated a total  of  195
manatees in the Miami River.

Recent estimates of manatee abundance are based largely on aerial
censuses. A maximum count of about 800 manatees was made by Irvine ard
Campbel l  (1978) dur ing an intensive winter aer ia l  survey of  Flor ida
habitat in ,January and February 1976, but the percentage of the
populat ion observed is unknown. Rose (1978) est imated a minimum total
populat ign of  450 on the basis of  h is aer ia l  surveys over s ix power
plants during the winter of L977-78. Powell (1978) counted a maximum
of 72 manatees congregated in the Crystal River headwaters dur:ing the
winter of L977-78. Powelt and Waldron (1978) reported that 21 manatees
wintered in Blue Spr ing dur ing the winter of  L977-78.

Al l  exist ing data suggest a Flor ida populat ion of  at  least  800 to 1,000
(Browne l l ,  Ra l l s ,  and Reeves ,1978) ,  wh ich  is  s im i la r  to  an  ear l ie r
estimate of between 750 and 850 (Hartman, L9741. Available population
est imates were evaluated in the l ight  of  the known level  of  manatee
mortal i ty in Flor ida by part ic ipants in the l lest  Indian l lanatee l ' lorkshop
(Brownel l ,  Ral ls,  and Reeves, 1978).  Some part ic ipants noted that the
populat ion must be undergoing a ser ious decl ine i f  current est imates
are correct. Other participants, holever, argued that the high rate
of mortal i ty could indicate that  the populat ion is larger than has been
est imated. I t  was agreed that unt i l  bet ter  data are avai lable,  i t  would
be prudent to base minagement pol icies on the most conservative estimates
of  popu la t ion  s ize .
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Except in extreme southwest Florida, most manatees were within 5 kilometers
of a'wann water source during a cold weather aerial survey corducted
in January 1976 ( I rv ine and Campbel l ,  

'1978).  
Animals usual ly begin to

arrive aL these congregating siJes in Novernber and most remain for the
winter. However, antmats do move in and out so the composition of the
congregations does not remain constant. .thling-the warmer months'
manlte[s are not cornmonly observed arourd the winter congregati!9 sites
(Hartman, t974; Irvine and Campbell, 1978). However, they are fourd
in nearbi creelis, bayous, drd tanals where they are rarely observed
during c-old periods. "(nown" manatees from the Crystal River area
dispeised north along the Florida coast as far as the Suwannee River
dur ing the summer tnd south as far  as the Chassahowitzka River (J.  A.
Powell, pers. comm. and Hartman, 1979).

Natural mortality - There are many reports, dating back to 1886, of
@ i n g o r s h o r t l y a f t e r p e r i o d s o f e x t r e m e l y c o l d w e a t h e r
in  F lo r ida  (Bangs,1695;  l ' l oore ,1951b;  Layne,  1965;  Campbe l l  and I rv ine '
1978). These reports are based on the discovery of one or more dead
animi ls af ter  thbse cold per iods.  Al though the speci f ic  cause of  death
has rarely been determined because of decomposition, one manatee recovered
during Ja-nuary 1977 had acute bronchopneumohia (Campbell and Irvine, 1978).
Layne-(1965) ieported an unusual case of seven dead manatees found in
thl vii inity of'Fort l{yers, Lee County, between l4arch 26 and April 9, 1963.
These deaths coincided with newspaper reports of many dead cormorants,
gulls, and raccoons and the occurrence of a red tide outbreak to the
north in,-the Englewood area' Sarasota County.

Populat ion structure -  Hartman (1979) c lassi f ied manatees into the
@ : c a l v e s , s m a l l a n i m a . | s a s s o c i a t i n 9 w i t h a c o w ;
juveni le i ,  any- independent smal ' l  animals not yet  sexual ' ly  maturg;  and
iau' l ts,  animais taking part  in reproduct ion.  In the winter of  196&69'
Hartman's Crystal  River 'populat io i r  consisted of  11 calves,  11 iuveni les '  and
26 adul ts,  wl th a sex-ral ib of  23 males to 25 females.  Dur ing the winter of
Lg7a.7g, the Blue Spr ing populat ion consisted of  2 calves,  5 iuveni les,  and
16 adul ts,  wi th a sex rat io 'of  17 males to 6 females (K. Brugger '  pers.
comm.).  Sexual  matur i ty may not be at ta ined unt i l  7.or Qyears of  age
for f imales and 9 to 10 yeals for  males (0del l ,  1978).  The longevi ty of
manatees in the wi ld is unknown, but a capt ive has been successful ly
maintained in Flor ida for  over 30 years (as of  mid 1979).

Habitat Preference and Use Patterns

Turbidity seems to have no observed effect on manatees as they are found
in very tlear to extremely muddy waters. In Florida, severe storms do not
cause manatees to seek shelter on the leeward sides of land masses
(Hartman, 1979). However, hurricanes or other severe stonns could affect
manatee populat ions and their  food resources. In general ,  very l i t t le is
current ly icnown about habi tat  requirements or areas of  special  b io logical
s igni f icance, other than warm water refugia.
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Flood control structures - Odell and Reynolds (1978) presented.data on

ffiteffitar iffiotn-en tr apme nt i n autqnat i c fl ood co ntro I struc tu re s .
[ii irit deaths ihat are docirmented have occurred in Dade County' and
five different aami trive been implicated. 0f the 23 deaths reported in
oia. couniy ior which the cause tould be determined, 14 were due to dams'
7 due to b6ats, anO Z due to other human factors. These data suggest that
inirie,,.ni-in iuio*uiii-irood control structures may be a more serious
threat than boats to manatees in Dade County'

No one has ever watched a manatee become trapped, but 0dell and^Reynolds

iigiiii t.i iortn two hypotheses for how entriiment may occur. One is that
a manatee n... it."upiii '..* side of a floodgate is drawn down and n!1neO
igiinst the gate as it opens and the water begins to rush though' If the
animal is too firge ir piii-ttriougtr, !t qqy U6 treta submerged by the suction
ion!-.norgh to Or6*n. The other Fossibi l i ty is-that a mother becomes
i;;ppA oi foag.d when she tries to fo'l low a calf that has been swept
iil i lah the gaie. SfiJ ruy then be crushed as the gate closes or drowned
if it-remaini open for an extended period

Durinq 1978, one death was caused by a canal lock gate in 0keechobee
Count i  (Beck,  Bonde,  and 0del I ,  Ms. ) .

F ish inq qear  -  I rv ine,0del l ,  and Campbel l  (1978)  repor ted two cases of
manaf,ees Derng acciaeniul ly t iken and irowned in f ishing gear during the

F;ifi-Uei*"ei igiq ana Lg'77. One was recovered from a shrimp net in
Soit t-cgroi inu and another from-i-f i ;h net in Flor ida. Beusse (1978)-stated
that mahatees oi i is ional ly get crab-trap l ines wrapp{ SIouS their f l ippers
and knotted so iightly thit'septicemia iesults. The following cases v\rcre
.i,poi:t.a-ii i w.rl rniian Manatee llorkshop_(Brownell, Ral'ls, ard Reeves'
i9i6) i-- t i i  po".t l  knew of tvro animals at 'Biue Spring wit !  l rgt l ines 

wrapped
arourd their t i ipiei i -and another in Crygta!.River missing a f l ipper'

iZj-Oaefi-knew o?'t'ro animals in south 
-Florida. 

with monofi' lament wrapped
around their t t ipperi ,- ;rU-( i l  Ceynolds said-that animals at Blue Lagoon
io*"Cires hd hooks or lures emUeiaeO in their l ' ips. Dr1riry 1979, two
manatees became-eniangted and died in hoop nets (b. g. Rath6un' pers'  comm')
used for catf ish.

Manatees are attracted to certain types of fishing gear, anchor lines and
Uri,V-iit.;.- i i they become en[angt;rA in such geai,-they can be iniured
or drown.

Poachinq and vandal ism - Hartman (1971) regarded vandal ism as second only
fi=Eitit'ricffiiffia cause of riranatie m6rtality and believed it was
increasing duri .g-th. igiO's. He mentioned a surfacing manatee that was

shot in the heaJ"and another that was seen swimming with the head of a
glil.n".iii; ffi;d;.d il-iii UuCf.. noneter, other iata were not provided

.  r ^ t A  ^ L - - - ^  - . . ^  ^ - 1  . ,  - i v  F a ^ / r F d

i l ' i [ ;p;; i ' t t ' i l" . tu1*. Between igza-itd-rgzg, there are onlv s-ix records
r  -  . - -  -  c - � - . -  ^ c  . - , L i  ^ h  u r a r

oi moiiafity appir.niiy caused by a vandal or poachers; four of which were
butchered ( f i .  b.  Rathbun, pers.  cormn.) .
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Legis lat ion and Protect ion

The manatee has been protected by Florida State Law (Ch. 4208. 94) since
1893. That Law was amended in May 1907 (Ch. 370.12) when the State imposed
a f ine of  up to $500 and/or s ix months imprisorment for  k i l l ing or
molesting a manatee. The 1907 statute was further amended in 1953 to
al low capture of  manatees for scient i f ic  or  educat ional  purposes.

The Flor ida Manatee Sanctuary Act of  1978 establ ished the ent i re state of
Florida a "refuge and sanctuary for the manatees.rr The Act has been in
ef fect  s ince July 1,1978, and provides for regulat ing boat speeds in
13 manatee aggregation areas (Fig. 5) between November 15 and March 31.
Between 650 and 850 manatees are found around those 13 areas during the
winter months.

State responsibi l i t ies for  manatee protect ion are vested with the
Department of Natural Resources (DNR) and the Florida Game and Fresh llater
Fish Commission. Blue Spr ing State Park was designated a manatee sanctuary
by the DNR in 1973, and was the f i rst  local i ty in Flor ida where boats
were prohibi ted ard swimming was restr icted speci f ical ly for  manatee
protect ion.  As many as 23 manatees took refuge in the spr ing dur ing the
winter of  197&79. The St.  Johns River,  f rqn 0.8 km south to 0.6 km north
of the entrance to the run, has al so been posted by the State as a manatee
refuge area with only id le boat speeds (no wake) al lowed.

Federal' iefforts toward manatee protection began on l ' larch 11, 1967, when
the manatee was listed as an endangered species urder the Endangqred
Species Preservat ion Act of  1966 (F.  L.  89-669; B0 Stat .  926).  This Act
covered species in the Uni ted States and author ized acquis, i t ion of  habi tat ,
but left protection to the states. The Endangered Species Conservation Act
of  1969 (P. L.  91-135; 83 Stat .  275) superceded the 1966 Act and the manatee
was l is ted again on December 2,  1970. The 1969 Act regulated- importat ion
of l isted species and extended its scope to cover species world-wide.

The Marine Mammal Protect ion Act (MMPA) ot  L972 (P. L.92-522;80 Stat .  L027)
establ ished a nat ional  pol icy designed to protect  marine mammals to obtain
and maintain opt imum sui ta inable populat ion levels consistent wi th the
maintenance of the health and stabil ity of the ecosystem. The manatee was
designated as a marine mammal under the Act.  State iur isdict ion for
marine mammals was preempted by the I4MPA and jurisdiction over manatees
was vested in the Department of the Interior, pending return of management
to states when their ' laws and regulat ions are found to be consistent
with the Act.  The Act prohibi ts- the " take" of  any marine mammal.  Violators
of the Act may be fined up to $20,000 and/or up to one year in pr.ison.
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'$IEST INDIAN MANATEE RECOVERY PLAN

Primary Objective ard Rationale:

To re-establ  ish and maintain t imum sustainable lat ions of West
an Manateesn natura s throuqhout t r  h is to r rca l  ranqe

The histor ical  range of  the West Indian manatee includes the coastal
ring" areas and asiociated rivers of the southeastern United States'
meii io, Central America, northern South America, and many o! t ltq Caribbean
ialand;, but they are now rare or extinct throughout most of this area.
t ' tost  countr ies wi tn in the species'  range are present ly faced ry l lh
severe social ,  econornica' l  ahd pol i t icai  problems. These condi t ions pose

i . r iour problems which make i t 'd i f f icul t  for  these countr ies to take
actions to save manatees. Exploitation continues in qlny parts of the
minatee's range despi te regul 'at ions prohibi t ing i t .  Therefore'  every
effort  must bi  made'wi th in-the United States to prevent i ts-ext inct ion.
This can be done most ef fect ively by the combinat ion of :  ( I )  mlnlmlzlng
human-associated in jury and mort i l i ty  and (2) protect ing-natural  habi tat
n i in in  a l l  s ign i f i c in fpor t ions  o f  h is to r ica l  range.  Th is  p resumably
wi l l  a l low th6  spec ies  to  re -es tab l i sh  i t se l f  and- to  ach ieve  and main ta in
opt imum sustainable populat ions.  This goal  of  establ ]sh!ng opt imum
il i tu inupi .  poprtai ibn!  and the recover!  of  each.pgpgJat ion to that  

' level

miy be a6ove'ahO beyond what is necessary to delist the species.
Hoileve., the goil oi optimum sustainable populations is required by the
!4arine Mammal Protection Act of 1972.

The Fish and l. l i ldl ife Service, for the purpose of the Marine Mamma'l
Protect ion Act of  L972, has interpreted-thd Act 's def in i t ion of
opt imum sustainable populat ions to mean:

, ,a populat ion s ize which fal ls wi th in a fan99 from the popl lat ion
level  of  a given- ip" i i " t  or  stock which is lhe largest-supportable
within the lcoiystbm to the populat ion level  that  resul ts in
maximum net proiuct iv i ty.  Miximum net product iv i ty is the
greatest  net annual  inciement in popglat ion numbers of  b iomass
iesul t ing f rom addi t ions to the pbpir lat ion due to reproduct ion
and/or giowth less losses due to 'nhtural  mortal i ty" '
4 4  F .  R :  2 5 4 1  ( J a n .  1 1 ,  1 9 7 9 ) .
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1 . 2  M i n i m i z e  b o a t / b a r g e  c o l l i s i o n s  w i t h  m a n a t e e s
' 1 . 2 1  

c o n t i n u e  t o  i n v e s t i g a t e  a n d  e v a r u a t e  p o s s i b r e  m e t h o d s .

l .2 l l  Oetermine types of  boats causing major damage.

1 , 2 1 2  E v a l u a t e  f e a s i b i  I  i t y  o f  p r o p e l  l e r  g u a r d s .

1.22 Inform and educate pub' l ic .

1 .23  Es tab l i sh  s ta te /Federa l  Regu la t ions  fo r  w in te r  and summer

areas used by manatees and needs are ident i f iec.

1 .?4  Enforce  regu la t ions .

1 .25  Eva lua te  the  e f fec t i veness  o f  educat ion  programs,  regu la t ions ,

and enforcement.
'1 .3  

Min imize  manatee mor ta l i t y  caused by  f lood  cont ro l  s t ruc tu res ,

i n c l u d i n g  l o c k s .

,1 .31  cont inue to  inves t iga te  and eva lua te  poss ib re  methods .

L.32 conduct pi lot  study to test  and evaluate al ternat ive

operational techniques or barriers.

1.33 Implement dl ternat ive operat ional  techniques or modify water

control  structures as appropr iate and possible.

1 .4  Min imize  inc identa l  in ju r ies  and mor ta l i t ies  o f  manatees  due

t o  f i s h i n g  g e a r .
. l .41  

tva lua te  ex ten t  and type o f  p rob lems.

1 . 4 2  I n f o r m  a n d  e d u c a t e  p u b l  i c .

I  .43  Es tab l  i  sh  s ta te /Federa . l  regu l  a t . ions  as  needs are  i  dent . i f  i  ed .

1 , 4 4  E n f o r c e  r e g u l  a t i o n s .
. | . 4 5  

t v a l u a i e  i h e  e f f e c t i v e n e s s  o f  e d u c a t i o n  p r o g r a r n s ,  r e g u l a c i o n s ,

and enforcement.
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2.3  Ident i f y  and eva lua te  po ten t ia l  hazards  t ,o  manatee  hab i ta ts .

2.31 Coastal  zone deve' lopment-

2.32 Outer cont inental  shel f  o i l  and gas develcpment.

2 . 3 3  O t h e r  ( t o x i c a n t s ,  d r e d g i n g ,  s i l t a t i o n ,  e t c .  ) .

2 . 3 4  P o w e r  p l a n t  f a i l u r e s .

2 .4  Ident i f y  and pro tec t  essent ia ' l  hab i ta ts .  Th is  p ro tec t ion  may

take the form of easements,  management agreements,  acquis i t ion,  etc.

2 .5  l ' l on i to r  s ta tus  o f  essent ia l  hab i ta ts .

2.5 ' l  Oevel  op standard survey methodol  ogy.

2 .52  Conduct  hab i ta t  surveys  a t  regu la r  in te rva ls .

2 .6  In fo rm and educate  pub l  i c .

2 .7  Es tab ' l  i  sh  add i t iona l  S ta te /Federa lregu la t ions  as  needs are

i  dent i  f i  ed.

2 ,8  Enforce  regu la t ions .

2 ,9  Eva lua te  e f fec t i veness  o f  educat ion  programs,  regu la t ions ,

and enforcement.

3.  Object ive:  Minimize harassment of  manatees. Disturbances

to manatees may upset natural  act iv i ty and patterns,  cause movements to

less  favorab ' le  hab i ta t ,  o r  
' l ead  

to  s ickness  or  death .

3 .1  t l in im ize  manatee harass ; t ten t  by  boat  and barge t ra f f  i c .

3 . l l  lden t i f y  spec j f i c  harassmant  p rob lems caused by  boat  and barge

t r a f f i  c .

3 . . l 2  I n f o r m  a n d  e d u c a t e  o u b l i c .

3 . 1 3  i s t a b l  i s h  S t a t e / F e d e r a l  r e g u l a t i c n s .

3 .  l 4  E n f o r c e  r e g u l  a t i o n s .
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General Recornmendations

As a result of the meetings of the Nest Indian Manatee Recovery Team

and the preparation of this Recovery Plan, certain specific needs or

recommendations became clear. These are discussed below under the headings

of Research, Management,  and Regulat ions.

Research -  Backgrourd papers should be prepared on the fol lowing subiects

in an ef for t  to c lar i fy the confusion in the l i terature:

(1) The histor ical  range of  the manatee in the southeastern Uni ted

States.  This report  should inc ' lude discussions on: (a) extral imital

records ,  (b )  co ld  re la ted  deaths ,  (c )  poss ib le  changes in  d is t r ibu t ion

due to power ard industr ia l  p lants,  o ld (d) changes due to loss of
' 1

haui tat.

(2) The past and current exploi tat ion of  manatees in the southeastern

United States,  Puerto Rico and the U. S. Virgin Is lands..

(3) The histor ical  ard cument abundance and trends of  manatee populat ions

in  the  southeas tern  Un i ted  Sta tes ,  Puer to  R ico ,  and the  U.  S .  V i rg in  Is lands .

Manaqement - Backgrourd papers should be prepared in an effort to clarify

problems relat ing to the fo l lowing subjects:

(1) The types ard toxic i ty of  aquat ic herbic ides used most extensively

in  a reas  where  manatees  occur  in  F lo r ida ,  inc lud ing  seasona l

app l  i ca t ion .

(2) Speci f ic  contaminants that  might af fect  manatee digest ion and the

quant i ty and qual i ty of  aquat ic vegetat ion on which manatees feed.
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nat ional  law and related regulat ions,  proposals for  new laws or
amendments, (3) habitat, (4) administration ard enforcement of laws and
regu la t ions ,  (5 )  p lans  fo r  pub l i c  educat ion ,  (6 )  iden t i f i ca t ion  and
recornmendations of conservation roles to be played by all interested
part ies and (7) funding.

Requlations - Swimmer regulations are needed for Crystal River before
the 1979-80 winter,  wi th designated areas for snorkel ing and SCUBA
diving. An analysis of  a l l  exist ing laws cover ing manatees should
be undertaken.
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Figure  l .  Present  d is t r ibu t ion  o f  the  West

records are marked with arror{s and areas of

bu t ion  as  "?" .  Mean annua l  i so therm o f  24oC

modif  ied f  rom l i lh i tehead (1977).

I n d i a n  M a n a t e e .  H i s t o r i c a l

quest i  onab I  e former di  st  r i  -

i s  a i s o  s h o w n .  M a p  i s

..1T:l* 
H,ry

cotumoro i <---'j 
(.-i{*h Guronc



3 1

Figure  3 .  Natura l  and ar t i f j c ia ' l  wann water  re fuges  used by  West  Ind ia r - r

Manatees  (Har tman, l974) .  Natura l  warm water  a reas  are :  (A)  l l /e laka  Spr ing ,

( B )  S ' i l v e r  G l e n  S p r i n g  R u n ,  ( C )  B l u e  S p r i n g  R u n ,  ( D )  H e a d w a t e r s  o f  H o m o s a s s a

River ,  (E)  Headwaters  o f  Crys ta l  R iver ,  and (F)  Manatee  Spr ings .  Ar t i f i c ' ia ' l

w a r n  w a t e r  a r e a s  a r e :  ( 1 )  A ] t o n  8 o x  F a c t o r y ,  J a c k s o n v i l ' l e ;  ( 2 )  J o h n  D .

K e n n e d y  G e n e r a t i n g  S t a t i o n ,  J a c k s o n v i l l e ;  ( 3 )  S o u t h s i d e  G e n e r a t i n g  P ' l i n t ,

J a c k s o n v i l l e ;  ( 4 )  * E a s t  P a l a t k a  P l a n t ,  E a s t  P a l a t k a ;  ( 5 )  T u r n e r  G e n e r a t ' i n g

P I a n t ,  E n t e r p r i s e ;  ( 6 )  S a n f o r d  P l a n t ,  D e B a r y ;  ( 7 )  I n d i a n  R i v e r  P l a n t ,

0 e l e s p i n e ;  ( 8 )  C a p e  C a n a v e r a l  P l a n t ,  F r o n t e n a c ;  ( 9 )  V e r o  B e a c h  , ! u n i c i p a l

P o w e r  P l a n t ,  V e r o  B e a c h ;  ( . l 0 )  H e n r y  0 .  K i n g  M u n i c i p a l  E ' l e c t r i c  S t a t i o n ,

F o r t  P i e r c e ;  ( l l )  R i v i e r a  P l a n t ,  R ' i v i e r a  B e a c h ;  ( 1 2 )  P o r t  E v e r g l a d e s  P l a n t ,

F o r t  L a u d e r d a l e ;  ( 1 3 )  L a u d e r d a l e  P l a n i ,  0 a n i a ;  ( ' 1 4 )  * f ' l i a m i  R i v e r  P l a n t ,

M i a m i  ;  ( 1 5 )  * T u r k e y  P o i n t  G e n e r a t i n g  P l a n t ;  ( ' 1 6 )  F o r t  M y e r s  P 1 a n t ,  T i c e ;

( 1 7 )  B ' i g  B e n d  G e n e r a t i n g  P 1 a n t ,  A p o l l o  B e a c h ;  ( . l 8 )  P h o s p h a t e  P I a n t ,

G i b s o n t o n ;  a n d  ( ' | 9 )  C r y s t a l  R ' i v e r  P l a n t ,  C r y s t a l  R j v e r .  ( * T h e  E a s t  P a l a t k a

P l a n t  ( * + 1  h a s  b e e n  m o t h - b a l ' l e d  s i n c e  a p p r o x i m a t e l y  1 9 7 5  a n d  n o  i o n g e r

cons t i tu tes  a  wann water  re fuge fo r  manatees .  Ihe  Turner  Genera t ing  P lan i

( r f S 1  a n d  t h e  S a n f o r d  P l a n t  ( # 6 )  a r e  u s e d  l j t t l e  o r  o n l y  s p o r a d i c a l l y  b y

manatees .  However ,  they  remain  po ten t ia l  s i tes .  Ihe  Miami  R iver  P ' lan t

( * t A 1  h a s  b e e n  c l o s e d  f o r  s e v e r a l  y e a r s  a n d  i h e  l u r k e y  P o i n t  G e n e r a t i n g

P l a n t  ( ; l S 1  h a s  a  c l o s e d  c o o l i n g  s y s t e m  w ' i t h  n o  p o s s i b i l i t y  o f  a n y  w a r n -

w a t e r  d i  s c h a r g e .  )
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Figure 4. West Indian Manatee kil led by a nptorboat. (Photograph courtesy of
Wometco Miami Seaquarium).



(  / - ' -
- - - - - ,  . 1

i l'-j

3Oo -n FLOR|OA St.

Crystotniverp-z so?l|;

o
Port


