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Man-made changes In south Flortda 
threaten estuanne envlronments
home for a multimillion dollar 
fIsh Industry 

Alterations of Estuaries of South Florida: 
A Threat to Its Fish Resources 
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INTRODUCTI ON 

The mangfL)\': dOll1lnal.:d ha\" and 
ri\ers of south 1-IL'rida prl)\ld.: Illlld 
and protectIve hahltat lor hundred" 1.)1 
manne species of fish and ,h.:llli"h 
\\hich occup' th.:se arl:as as ju\enik 
and are thus dependent on the brad,ish 
water zone lor suni\al \l an) of 
these specIes are hanested b~ comm.:r 
clal and port fishermen and are \\ orth 
several millIon dollars annuall) to 

Florida' economy The burgeoning 
human population of south f-Iorida 
with its attendant demands for h OUSI ng, 
industrial. and agricultural develop
ment, however, is upsettin g the ecolog
ical balance of the estuarine eco ystem, 
thereby threatening the estuarine
dependen t species, 

The purpose of thi report is to de
fine the importance of south F lorida' 
estuarin e ecosystem to the production 

"t 1ll,lnne' II h ,Ind he'lIll h. ,Inci 10 
dl l'lh" lIme ,II Ihl' m,II,lr thr""1 10 

Ihe'e re,,'urce . 

COMM ERCIAL FISHERY 

npuhll,heu calch uala \\efe ('l\l
laled III ,hl)\\ Ihe II.\Ca110n, magnllude'. 
an d \alue III ",uth r IOrlua ', Cl'mm.:r
clal t;"'hef\ r llr Ihe purpo,l' III depict
Ing locatll)n, III Ihc cllmmerclal It,hing 
ground, ,laU,llcal "ubdl\ l"lon, l)1 Ihe 
ground~ v.llh Cllde number, and name, 
u~ed b) the atlo na l l arlne r I~hl:ne" 
enlce are ~ho\\n In f-Jgure I alche~ 

\\Ithln each ~lali llcal area lor lhe 
lale~t fi \ e-) ear periou of record ( 1966· 
1970) were a nal)zeu to uetermine Ihe 
percenlage of the calch composed of 
esluari ne-dependent species, Thi v. a 
accom plished by rev iev. ing th e lite ra
ture o n the life histor) of each specie 
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V\ illialll ..... . I illdatl i, a fr,her) 
hioluf.:i,1 al Ihe ..... aliollal \1arille 
I i,hcric, "l'nH e, Clilt (oa,lal 
I I .. h eric" ( t ill e r , Panailla (ih 
I alloralor,. l'aJlallla (il\ , 
II .n~OI , 

nO\~n 10 

unn orne 
pha e 0 1 IhClr IIIc c ell: u u.tll~ the 

hnmp f /'( 1/(/(" 

.III Ir(, /11/ \\ere Ihe t"O rnaJ r n p 
repre cnlln' 7 pcr"cnt of Ihe \\el ht 
.tOd I) pl:r\.cnt t Ihe \.tlue 

SPORT FISHERY 

Ihcr"ult f H lm.ln(Il,It) ~ 11J9) 

\ ho rep 'fkO n Ih nd 
pcue u mp 

Ihe'II,lmlll,! \ re'd In pr _If,/ /) .lnd 

19 q are Ihe on1\ ludl': n p n 
I' hlng il\ .111.1 k f, r ulh I I mJcl 
Hll.!lllan I.lled Ihal Ihe lOp Ihre" pe
CI" preferr"d bl It hermen In the 
,Ire'a \\ er.: r 1l\.:J "alf 'ut ( -\ I/O\{ 101/ 

III b"I(/\/II), grill .. nuppd L JIIII/ll 

~'II'I II' I, anJ rcu Jrulll (~ /lOP' 
(I( (lIl1(tI) II Ihree ar" l' IUanne
JeplnJent. 

R"lr ahlc ':,llmall:\ 01 Ih.: \ alue l,1 

the 'Pllrt Ii he'r) are not a\ ailable -\ 
rl)ugh e .. limate can be obtained, ho\\
e\er \l cQulgg (1971)' e [Imallng 
that 31 percent )f Flonda' \llwr 
ClIme Il)r Ihe Ii hlng. reported that 
port fi~hlng In the laIc \\ a" re pon 1-

ble for aboul I 7 billion of the 
billton tourr~l indu Ir), Ba ed on 33 ,' 
percenl of th late'''u er occa -Ion"
one in~lance of participation in alt
\\ater port lishlng b~ one per on
occurring in oUl h Florida (Fl o rid a 



Department of Natural Resources, 
197 I), I calculated that the south 
Florida sport fishery is responsi ble for 
about $575 million (33.8 percent of 
$1.7 billion) of the State's tourist 
industry. Therefore, sport fishing plays 
a significant role in south Florida's 
economy. 

THREATS TO THE 
FISHERIES 

M an-made changes in the natural 
environment of south F lorida are 
creating myriad problems for those of 
u charged with the respon ibility of 
protecting against over-exploit ation 
a nd despoilment of living marine re-
ources. Unque tionably, the majority 

of marine species important to man 
are inextricably linked to the estuarine 
envi ronment, and because of the 
physiographic and hydrologic makeup 
of south Florida, the estuarine eco
system may be adversely affected by 
changes many miles inland a well as 
by changes in the estuary proper. 
Some of the major changes and, there
fore, threats to marine fishery pro
duction are di cussed below . 

Reduction of Freshwater 
Runoff 

Freshwater runoff is one of the 
most important factors affecting south 
Florida's aquatic ecosystem. For exam
ple, Everglades National Park, which 
contai ns the majority of south Florida's 
estuarine area, is entirely dependent 
o n freshwater flow from north of its 
boundaries (Tabb a nd Idyll , 1964). 
However, man has increasingly alter
ed natural drainage patterns in the 
ferti Ie wetlands and thereby reduced 
freshwater runoff to the estuaries. The 
following is a bri ef hi story of these 
alterations taken from Tabb (1963, 
1966), Idyll (1965, 1969). and Heald 
( 1970) . 

Originall y the watershed of south 
Florida's estua ries extended as far 
no rth as Ocal a in central Florida and 
covered about 9,000 sq uare miles. 
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Figure 1.-Statistical subdivisions of south Florida fishing grounds. 

Canal and levee construction for land 
reclamation and flood control purposes 
began in the 1880's and has been al
most continuous since that time. The 
most drastic changes in freshwater 
flow came in the 1920's with con
struction of numerous canals draining 
into the Atlantic Ocean. In 1930 a 
dike was begun around Lake Okee
chobee to prevent a recurrence of 
overflow from hurricanes such as the 
one in 1928 which killed an estimated 
1.500-2 ,000 people. Additions are 
still being made. 

With the creation of the Central 
and South F lorida Flood Control 
District (FCD) in 1949, more canals 
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were dug, and extensi ve levees and 
water control structures were buIlt. 
The Kissimmee River, the largest 
tributary to Lake Okeechobee, was 
channeled and straightened, and chan
nels from the Lake were enlarged. 
This allowed millions of gallons of 
fresh water to drain into the Atlantic 
and Gulf before each hurricane season. 
Aware of the loss of fresh water needed 
to recharge the aquifer, the FCD built 
shallow water conservation areas, 
but the levees also blocked the natural 
sheet flow into the lower Everglades. 
By 1960 the original \\oatershed of 
9,000 square miles had been reduced 
to 3,000. 



Table I.-Major ostua.rtne-dependent SPOOl tl takOI e 1ID.ore 

Species Stat . Arca ')1. tet. Ar • a 
!"Ii.."""'':1 tIL 

Founds value F undl: Vuuo • run~ J' 'al'J" rO"L·t" , L ,e nd£' 1&1,,8 r 
< dO' '.l"a , _ as ' .... L' . de ol •• -Ie V&l 

FINFISHt 

Striped mullet 
(!:!l!&li ceph_lus) 7,~OO 6(,4 1,310 104 1, < ,n :.,:(1,'; 1 ~., --.I' 1, , , <l ,Lf.r:, '3 .l"'~. 1 ,4 ",'. Jrf. 

Spanish mackerel 
(Scomberomorus macula tus \ 1,371,tOO 161, /'4 'C,f" ( 

Spotted seatrout 
-'i.,.'N1 1 , . 

" ,f l'.l,1 

(Cynoscion nebuloBUs) 11 , <Jt ~.:.::, l"J 

White mullet 
(!:!l!&li ~) 141', )(l ::1,("1 1 

Florida pompano 
, - .. , ~ ~4 ,4 

(Trachinotus carolinus; 
Red drum 

"1.2,1/(1 11. ,K'r. ~1, • ' 1,(,1 - , 
I ~tf I ,. "-

(Sc!aen()ps Jcellat'11 u)() 
Crevalle jack 

(Caranx hippos) 
Gray snapper 

,f 0 Ie 3 4, Q~ I l~~ " , ," .~, 

(Lutianus criscus) £') , )( ) f , c.. ~1 1 ,4. x .,:c" ')( 
Sheepshead 

(ArchosareuB pr"bat')c(>phalus) . , 1 
Mojarra 

(Various species 
Sand 60a trou t 

(CvnoBcion arenariUB 1 U, 
Gulf menhaden 

(Brevoortia M:!2. 
Bl_ck drum 

(Poponias cromis 
Spot 

{L,>iustomus xanthurus 
Permit 

1 :'r'lchinotU9 fnlclltul'! 
Lane ana ppf::r 

(Lutlanus syna"r!,) ,1 

illICLASS' D: 
For food 41. " , r:, ;, , , 
For mieeC'_ 161H C1UfI purP08f'~ " -L2 ~ ~ ~~ ,;.. ... '-' .... ~ 

FTIlFISH 1'OTAL .c, Tt' , Ie 14 " ,,,,1 ,~ 1 , 
SHELLFISH 

Pink shrimp 
(F'''m:wuB duorfiruM' 1')(' , >("r 

Blue crltb ---
(Ca1l1ncct~B saplduD\ 

Gtonn crab 
(M,..nl ppe I"l€'rcrmaria) 10. , -~n'_ '.t} , Q",'(, 

~ c·~:....- .- ......... .: 
'JHEllFL~1:i TerrAL ,n:,, _ 1OC. 11-L >/.,£ '1 :I~J 1 __ I, ,~.~ .• • 



The greatest impact of alt era ti o n of 
natural drainage is the intensified 
effect of naturall y recurrin g droughts. 
Heavy summer rains and an occasional 
hurrica ne fl ood the Everglades, but 
these sources of water are intermittent 
and less importa nt ecologica ll y than 
water fl ow from the no rth (Tabb. 
1963, 1966; Idyll , 1969) . The flora 
and fauna are adapted to naturally 
occurring droughts of abou t two years 
duration. but the periods of stress are 
prolonged when superimposed on 
reduced fres hwater flow from the 
north . For example. the "hydroperiod ," 
that portion of the yea r when marshes 
are flooded by fresh to slightly brack
ish water, formerly lasted nine months 
or longer in ave rage yea rs but now ex
tends only from June to November on 
the average. This period is of prime 
importance to the production of com
mercial and sport fish, because only 
during this time is there adequate 
surface water for spawning and sur
vi val of forage species (Tabb, 1966). 

The result of reduced freshwater 
runoff has been an increase in estuarine 
salinity. Estuarine areas such as White
water and Coot Bays were formerly of 
intermediate salin ity (about 20 ppt) 
but now reach 40 ppt during the dry 
season in winter (Heald, 1970) . In 
Florida Bay hypersaline conditions are 
more acute. Formerly, hypersalinity 
(up to 70 ppt-about twice normal 
seawater) occurred only duri ng severe 
droughts bu t now ex ists for most of the 
year in some areas of the Bay (Tabb, 
1963 ; Heald, 1970) . 

Commercial and sport fish produc
tion can be seriously reduced if such 
prolonged hypersal i ne conditions be
come widespread . Based on evidence 
provided in Emery et al (1957), Tabb 
( 1963) suggested that more than half 
of th e marine invertebrate species 
normall y found in Florida Bay wi ll 
eith er be kill ed or forced to migrate 
when salinity reaches 60-70 ppt. Tabb 
further noted that turtle grass (T/w/as

sia feSflldil1l1l11), th e dominant primary 
producer in Florida Bay, is severely 
limited a t th ese sa liniti es and con
cluded, " It is e ntirely likely that most 

of th e desirable sport and commercial 
fish and shell fish wi ll be run out of the 
regio n when salin ity values of 60 parts 
per thousand or higher prevail." 

Less severe increases in salinity 
such as that now occurri ng in White
water a nd Coot Bays may also reduce 
commercia l and sport fish production . 
By allowi ng a continual increase in 
salinity, some of the most valuable 
qualities of the estuary are lost (Odum. 
1970). One of the most significant is 
the loss of protecti ve nursery areas for 
juveni les, as increased salinity allows 
entrance of additional marine predator 
species that would otherwise be ex
cluded because of their intolerance of 
lowered sali nity . Also lost are the 
means by which young fish and shrimp 
find their way into the nursery areas. 
Odum refers to these as the "salinity 
transport mechanism" and the "dis
solved organic road map." By respond
ing to salinity changes occurring during 
the tidal cycle, young pink shrimp with 
littl e swimming ability are able to take 
advantage of tidal currents to enter the 
estuary. By orienti ng towards waters 
high in organic content , such as that 
flushed from the estuary, young 
shrimp and fish are able to migrate 
into the nursery grounds. 

Domestic and Industrial 
Pollution 

Much of south Florida 's estuarine 
zone is located in Everglades National 
Park, far removed from population 
centers, and is relati vely free of man 's 
domestic and industrial pollution 
(Kolipinski and Higer , 1969; McNulty , 
Lindall, and Sykes, 1972). In fact, 
water qual ity in estuarine waters of 
the Park and lower Biscayne Bay is 
considered comparable to surface 
waters of the United States in the 
early 1900's (DeSy lva, 1970 ; U.S. 
Department of the I nterior, 197 I). 

Other water bodies of south F lorida 
have not fared so well. A prime exam
ple is the overenrichment now occur
ring in Lake Okeechobee, the heart of 
the region 's freshwater resource. Owing 
to the channelization of the Kissimmee 
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River, which drains into Lake Okee
chobee, the Kissimmee basin has ex
perienced large-sca le marsh loss and 
has lost much of its capacity to absorb 
fertilizing materials during runoff. 
These elements are now transported 
directly into the Lake, which is pre
dicted to become eutrophic within 
thenext5to 10 years (Marshall, 1971). 
Also. on the densely populated south
east coast, large volumes of untreated 
or partially treated effluent s from 
domestic. industri al, and agricultural 
sources are released into numerous 
canals causing an excess ive popula
tion of col iform bacteria and also 
causing periodic plankton blooms 
(National Academy of Sciences. 1970). 
Such inadequate treatment of effluents 
is the general rule in most of Florida's 
municipalities, and detrimental ef
fects on the estuary can be longlasting, 
even after abatement. For example, 
in northern Biscayne Bay pollution 
was abated in 1956, but several years 
later commercial and sport fishing had 
not improved. Many effects of pollu
tion were still present (McNu lty, 1970) . 

Pesticides 

Evidence of pesticide contamination 
has been found even in pristine areas 
of south Florida. Surface waters In 

Everglades National Park contain an 
average of 0.02 pg/I of DDT and its 
metabolites , and sediments in the 
Shark River Slough and nearby canals 
contai n concentrations 1,000 times 
greater than overlying waters . Mos
quitofish (Cal11bllsia lIffil1is) in the 
same areas contain these pesticides in 
tneir tissues at a level of 4 orders of 
magnitude greater than the surround
ing water (Kolipinski and Higer , 1969; 
National Academy of Sciences, 1970). 

Presently, the effects of pesticides 
on the fisheries of south Florida are 
poorly understood, but the sublethal 
effects are known to be harmful. For 
example, DDT at sublethal levels can 
affect survival of some fish by reducing 
their ability to escape predation as well 
as affectin g their ability to acclimate 
to thermal changes in the environment 



(Above.) Example of a natural vege
tated shoreline. Such waters provide 
valuable nursery areas for several 
kinds of fi~hes important in the sport 
and commercial catches. 

(Right.) A similar area after bulk
heading. Bulkheading is one of 
man's activities that can pose a 
threat to our estuarine areas. 
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<Ouu m 197<}). r he I .. ller ellcet 1\ 
e\peclall ,ilarlll1llg In \Ie\\ olillcre ..... ed 
uw 01 ato111lc -generated electne po\\er 
\\Ith 11\ conco111ltant l11crea ... e in Inl 
ume of heated \\ater dl\charged Into 
the equanne eC(l\y\lem atll nall~ . 

pe\tlclue\ arc already \Ignlflcantl, re
dUCing producl1on of e\tuanne ft\h 
and ... hellli\h (Butler . I \)o\) In Odum . 
I \)70) and In comhlnatlon \\Ith heated 
dnuent ... f1011l power planl\ . prndue 
tlon of cn11lmerclal and \port ... pecle ... 
cou Id he reduced e"en fu rl her 

Thermal Addition 

South I lorida\ climate I ... uni4ue 
in the nited State~ in that 11\ land 
and Ire ... h water arc ...ubtropical In 
nature. while it ... estuarine and manne 
waters arc e ...... entlally tropical (Hoo \er . 
19(9). fyplcal air and water tempera
ture arc between ~o and 31 ( In the 
... um11ler and betv.een 15 a nd ~ 5 C In 
the winter v. ith an occa\lonal fro ... t 
(Id II. 19(9) . In fre\hw a ter mar,he ... 
of Fverglade... ational Par).,. . tempera
lUres orten reach 35 ° durin g the 
\ummer and have occa~ionall) gone 
to JH C (U .•. Dcpart11lent of the In 
tenor . 1971). li).,.e\li\c . In \hallo\\ 
e\tuanne area ... such a ... south e rn 131\
ca nc 13a) . ugU'it temperature\ C0111 -
monl) e\ceed 35 ugen!. 197 1) 
l ifc proce\\e\ of fi\he ... Inhabll1ng 
the\e v. ater\ arc gearcd to \ea,onal 
1),Clllatll)l1\ In v. atcr te111pera turc . and 
n1<ln) ... pc ' IC\ arc pre ... cntl) IiI Ing \\Ith 
in a rev. degree\ of tbelr upper lethal 
limit in the \U1l1mer (Hol)\er . 19(9) 
I hu\. 3n InCre,1\e of onl) a Icv. degree ... 
111il\ e,l\iI\ reduce the ... un II .II r3te \)f 
e\tuanne-depclldent 'pecle\ 

Pre ... enth. lillie Infl)rlllal1 l)1l I ... al ~l1l 

able (1n the eCI)ll)glcal dlcc'" \ )1 ther 
nul addltl\)n In e ... tuane ... . but ... tud ie ... 
in prl)gre\\ II III hel p tl) pH" Ide neelkd 
data In 'l)uth I I )rida the l'l lcc t, \) 1 

the I Il)nda lll!ht .11ld Plml'1 p la nt ,Il 
1 ur).,.e\ PI)lnt In luthern HI,e,l\ 111' 
B.I\ .Ire under {ud~ .It {hi' (l llle l ntt! 

III th e elellln' ( u nl I,", 
r \\(1 nude.lr Ulll t ... ha e been n 
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planh arc put Int ,l lu ll "peratH 11 
(Roe"lcr a nd IILlll.t n I <J70) 

Prellmlnar\ re ... ulh p i the f urke\ 
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I, degraJln g a p,)rtl o n III ',)lIlhcln 
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res ili ency, a nd the fl o ra a nd fa un a 
have adapted to such ch a nge. Ph ysica l 
and ch emical a lte rati o ns by man have 
compounded th e na tural stresses, how
ever , a nd thereby greatl y modifi ed th e 
natural processes to whi ch th e faun a 
have adapted . Amo ng the fauna threat
ened by th e ch a nge a re the estu arin e
depende nt marin e fi shes th at suppo rt 
multimilli on doll a r commercia l a nd 
sport fi sheri es. 

Th ough much re mains to be lea rn ed 
of th e dyna mics o f the e tua ri es, th e 
value o f th e ecosystem, econo mi c a nd 
aesth eti c , is now recogni zed , and steps 
a re bein g taken to conse rve vita l a reas . 
Es pec iall y e ncouraging a re proposa ls 
a t the Sta te a nd N ati o nal levels fo r 
purchase of th e Bi g Cypress wate rshed 
to insure an adequate wate r su ppl y to 
a po rti o n of the Everglades Na ti ona l 
Pa rk . To insure protecti o n of o ther 
south F lo ri da estu ari ne a reas , howeve r, 
present sta tute prohi bitin g furth er 
a lterati on o f estuaries a nd shorelin e 
must be rigorou Iy enfo rced . I f a ltera
ti o ns o f the estu a rin e ecosyste ms with 
th eir d ire co nseq uences are a ll owed to 
continue in south F lo ri da, a they have 
in th e past , the fis h resources of thi s 
region will continue to be threatened . 
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