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Abstract

Thisstudy evauatesmercury infishinrelationto health advisory criteriaintwo FHoridaestuaries. Three
hundred sixty-seven economically important gamefish were collected from the Indian River Lagoonin
Martinand St. Lucie Countiesand FloridaBay. Fish speciescollected were spotted seatrout, snook,
gray snapper, jack crevale, mayan cichlid, black drum, gafftopsail catfish, pompano, redfish, sheeps-
head, southern flounder and spadefish. Ediblefiletsfrom these specieswere analyzed for mercury
content.

Statistica andysisindicated that |ocation wasthe most sgnificant factor affecting mercury levels. With
theexception of jack crevaleand gafftopsail catfish, mercury infishfromthelndian River averaged less
than the FloridaLimited Consumption Advisory. Tissuesamplesfrom severa speciesof fish caughtin
eastern FloridaBay contained higher levelsof mercury than did samples of those speciescollectedin
other areas. A sgnificant portion of the estuarinefish collected in eastern F oridaBay, including spotted
seatrout, exceed the 1.0 mg-Hg/K g US Food and Drug Administration’s* no consumption” health
advisory criterion. Mercury levelswere elevated injack crevalefrom all areas. Estimatesof the
percentage of fishwithinan areathat may exceed applicable state and federa fish consumption advisory
level sare presented.

Recommendationsincludethefollowing:

1. FloridaDepartment of Health and Rehabilitative Services should evaluate the con-
sumption advisory statusfor several estuarinefish, especially thosefrom eastern Florida

Bay.

2. FDEP should continueto determinethe spatid distribution of mercury contaminationin
Horidaestuarinefish.

3. Effortsto definethe underlying causefor theobserved highlevel sof mercury ineastern
ForidaBay should be continued.

4. Additional researchisadvised to determinethe causesbehindinter-speciesvariationin
mercury concentration.



Resumen

Esteestudio esparaevauar quereaciontienee mercurio encontradosen lospecescontrad criteriode
dosestuariosdelaFlorida, paraestablecer estarelacion se col ectaron trescientos sesentay sieteespecie
de peces economicamenteimportantesdelalL agunalndian River, enloscondadosde Martin

y San Luciey delaBahiadelaF orida, entre ellos se encontraban, truchas, pargo grisetc. y muchas
otras especi es de aguadul ce que sefiletearon paradeterminar € contenido de mercurio.

Losandisisestadisticosindicaron quelalocalizacion donde se encontraron estos peces, jugo un papel
muy importante paradeterminar € nivel demercurio, conlaexcepcionde® Jack Crevdle’ y “ Gafftopsail
Catfish”, e mercurio que seencontro enlospecesdelal agunalndian River, tenian un average menor
gue los limites de consumo recomendados por laFlorida. Muestras de la carne de algunos peces
encontradosen laregion EstedelaBahiadelaFloridaconteniamayor nivel demercurio quelospeces
enotrasregiones. Unaporcion significante delos peces estuarinos collectadosenlaregion Estedela
BahiadelaF orida, incluyendo latruchade mar manchada, excediad 1.0 mg-Hg/K g considerado por
laagenciade Alimentaciony Droga, como peligrososparael consumo humano. El nivel demercurio
estaba el evado entodoslos Jack Crevalles que seencontraron entodaslasareas. Sehaproducidoun
porcentage de pecesen € areaque puede ser que excedaloslimites establecidos por laagenciaestatal
y federal como daninosparael consumo humano.

Recomendaciones.
1 LaagenciaEstata de ServiciosalaSaudy Reabilitacion (HRS) debeevauar la
rcomendacion parael consumo de a gunas especiesde pecesque seencuentranend area

EstedelaBahiadelaFlorida.

2. El Departamento delaProteccion Ambiental (FDEP) debe continuar determinando
lacontaminacion demercurio enlospecesdd areadelaF orida.

3. Continuar con losesfuerzos parainvestigar lacausadel dto nivel demercurioen
lospecesenlaBahiadelaFlorida

4, Serecomiendaestudiosadiciondes paradeterminar las causasdelaconcentracion
demercurio enlasespeciesestudiadas.
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Introduction

Thisinvestigationinto the nature of mercury contamination in estuarine gamefish wasan approved FDEP
Surface Water Ambient M onitoring Program Special Monitoring Project, executed inresponseto re-
questsby research gtaff at the EvergladesNationd Park. Activitieswere carried out with the support of
the Governors Task Force on Mercury.

Two Foridaestuarine areaswere sel ected for comparison: northern FloridaBay and the Indian River
Lagoonin &. Lucieand Martin Counties. The conditionsintheIndian River and FloridaBay estuaries
differ with respect to connection to areas contai ning mercury contaminated fish. Although previousdata
indicate that some speciescommoninthelndian River may contain significant levelsof mercury (Strom,
1989), the Indian River in Martin and St. L ucie countiesreceivesminimal direct runoff andiswell
flushed through two mgjor inlets. Conversely, FloridaBay iscontiguousto areas of the Everglades
known to contain fish with high levelsof mercury (Lodge, 1994; Hand and Friedemann, 1990). The
purpose of thisreport wasto evaluate mercury in fish concentrationswith respect to existing health
advisory criteriaand to test the null hypothesisthat no difference exists between mercury levelsinfish
caught from different aress.

Indian River L agoon

Thelndian River Lagoon isan elongated estuarine waterbody separated from the Atlantic Ocean by
barrieridands. Itsestuarine character ismaintained by connection to the Ocean through widdly spaced
inlets. Beforethelate 1800's, these inletswere often closed by shifting sand and thelagoon became
predominately fresh water. Wheninletsre-opened the Indian River became brackish again. Since
European-descended settlersbegan maintai ning inlets, thelagoon hasremained estuarine.

In pre-Columbian times, the watershed of thelagoon was narrow and well-defined. Sincethe1900's
the size of the drainage basin has been drastically increased by the construction of drainage systems.
These canals lowered ground water, created arable lands and reduced flooding. The present-day
watershed consstsof 717 thousand acres (Woodward-Clyde, 1994c), most of whichisdevel oped for
agricultura use.

Dueto topography, most of thewatershed drainage bypassesthe Indian River, flowing out inletsto the
ocean. Themagjority of thedrainagefromthe St. Lucie River watershed enterstheIndian River imme-
diately oppositeand exitsthe St. Lucielnlet. The Jensen Beach and Stuart causeways|ocated north of
thisjuncture servetolimit mixing. Theother maor source of drainage entering the LagoonisTaylor
Creek (C-25) in Ft. Pierce. Themouth of Taylor Creek entersthe Indian River nearly duewest of the
Ft. Plercelnlet. Much of the Taylor Creek dischargeflowsout of theinlet, being confined onthenorth
and south by thetwo U.S. Route A 1A causewaysin Ft. Pierce.

Thereareno magjor point-source dischargesto thispart of thelagoon. Therefore, direct point and non-
point pollution sourcesareminimal. Thequality of water and seagrasscommunitiesisgenerally good
(Woodward-Clyde, 1994d; Woodward-Clyde, 1994e).



FloridaBay

FloridaBay isalarge, mostly shallow basin straddling the southernttip of the Floridapeninsula. Before
massive drainage projects which commenced around 1900, FloridaBay received copious seasonal
flowsfromthe Evergladesregion. FloridaBay continuesto receivedrainagefrom the Evergladesand
South Horidaalbeit in reduced amounts. Watershed runoff entersthebay viasurficia (streams, doughs
etc.) and sub-surface (groundwater) pathways. The Biscayne Aquifer underlying South Horidaishighly
porous (Davisand Ogden, 1994). Severedegradation of the FloridaBay ecosystem hasbeen attrib-
uted to disruption of the natural water cycle (L odge, 1994).

Artificial changesto the hydrology of South Floridabegan beforetheturn of the century. 1n 1948, the
creation of the Central and Southern Florida Flood Control Project gavethe U.S. Army Corps of
Engineersresponsbility for construction and oversight of water management throughout the Kissim-
mee-Okeechobee-EvergladesBasin. Initial focuswason flood protection, drainage and water supply.
Theresultant widespread modifications of hydrology allowed aburgeoning popul ation in Southeast
Floridathat presently exceeds4 million (Science Subgroup, 1993). Southwestern peninsular Floridais
by comparisonlargely undeveloped. Most of southwestern Floridais protected from devel opment,
being part of EvergladesNational Park.

For the purposes of thisstudy, FloridaBay wasarbitrarily divided into eastern and western sections.
Thisdivision washbased on the premisethat upland drainagefrom themore extensively urbanized areas
of Southeast Floridawould morelikely beimpacted by pollution sources (L odge, 1994). TheC-111
cana and Taylor Sough discharge surficial watersdirectly into eastern FloridaBay.



Samplesiteswere assigned Storet station numbers. Location mapsare presented in Figures 1 and 2,

Sampling L ocations

with keysto those maps presented in Tables2 and 3, respectively.

Map Storet

ID  Station

1 27020448
2 27020523
3 27020539
4 28010098
5 28010110
6 28010206
7 28010211
8 28010241
9 28010242
10 28010243
11 28010244
12 28010245
13 28010246
14 28010247
15 28010248
16 28010249
17 28010250
18 28010251
19 28010252
20 28010253
21 28010254
22 28010255
23 28010256
24 28010257
25 28010269
26 28010270
27 28010271
28 28010272
29 28010273
30 28010526
31 28010796

Table?2

Key to Indian River Lagoon Station L ocations (Figure 1)

L ocation Description

Sof Linkport (Harbor Branch) on W side of River
Starvation Cove near north shore

middleof Ft. Pierceturning basin

downstream C-23 spillway

W sideof River under St. Lucie Nuke powerline
Bear Point cove

N of mouth of LittleMud Creek

W sideof River at Martin/St.Luciecounty line
BigMud Crk at St.Lucie Nuke emergency intake
Send of Herman'sBay at FPL tower

CoveSof Nettlesldand

mangrove shorelineN of Holiday Out resort

W shore River opposite Nettlesldland

E shoreRiver W of firestation

1st mosquito culvert N or Jensen Beach Cswy
#5 marker, N side of BigMud Creek

W shoreRiver 1 mi SSt. LucieNuclear powerline
Rocky Point coveon SsideSt. Lucieinlet

N side Big Mud Creek opposite St.Lucie Nuke
W shoreof River under St.Lucie Nuke powerline
BesseCove

Sof Sewall’sPoint

near ruinsof boathouseN of FIT campus

S. LucieRiver near Martin Memorial hospital

off Fairwind Covedocks

Middle Cove

mouth of Hidden River at C-23 canal

Indian River at Eden

Indian River at Jensen Beach causeway
QueensCove

Ft. Pierceinlet a Dynamite Point



Map Storet

ID Station

1 28040001
2 28040002
3 28040003
4 28040004
5 28040005
6 28040006
7 28040007
8 28040008
9 28040009
10 28040010
11 28040011
12 28040012
13 28040013
14 28040014
15 28040015
16 28040016
17 28040017
18 28040018
19 28040019
20 28040020
21 28040021
22 28040022

Table3.

Key to FloridaBay Station L ocations (Figure 2)

L ocation Description

Trout Creek

creek to Joe Bay

Boggiesoff Blackwater Sound

Long Passbtwn Little Blackwater and Long Sounds
McCormack Creek at Lake Monroe

creek on NE sideof Long Sound

mouth of Glades Cana in Manatee Bay

Manatee Creek in Long Sound

insdeMud Creek off Alligator Bay
Lake5inTaylor River

LakelinTaylor River

LittleMadeiraBay dightly E of entrance channel
dredge holeW of Flamingo entrance channel
Famingo entrance channe mouth

SnakeBight channe

SW sideof Murray Key

shoa NE of marker #5W of Flamingo

Tarpon Creek between Coot and Whitewater Bays
Slagle Ditch N of marker 5W of Flamingo

Coot Bay N of Flamingo on WildernessWaterway
near Cormorant PassN of Whitewater Bay

off dock at East Cape Sable Park
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M ethods

Fishwere placed oniceimmediately after collection and were processed within twelve hoursof collec-
tion. Tota length, standard length, sex, stage of gonad ripenessand weight wererecorded (Nielson and
Johnson, 1983). Unusual conditionsand/or stomach contentswere also noted. Specimenswerefil-
leted with astainless steel knife on apolyethylene cutting board. The cutting board and knifewere
rinsed between fish. For fishlessthan two poundsthe sample consisted of an entirefilet; for larger fish
an gpproximately e ght ounce portion wasremoved from thefront top part of thefilet. Thesamplefilet
was rinsed with deionized water before being placed in asixteen ounce Whirlpac® bag. Eachtissue
samplewasassigned auniquelog number.

The sampleswere maintained at 1?to 4?7 C. until delivered to an FDEP laboratory for analysis. All
sampleswere anayzed by cold-vapor atomic absorption spectrophotometry utilizing standard proce-
dures(FDEPR, 1992). Samplescollected from thelndian River in 1989 were analyzed at the Southeast
District Laboratory in Port St. Lucie. Samplescollected during 1993-94 were analyzed at the FDEP
Centra Laboratory in Tallahassee. To minimize contamination or lossduring transport to the Central
L aboratory, thelabel ed sample bagswere placed together inside asealed Ziploc® bag. Thisbagwas
then packed iniceinsdealarge plastic garbage bag which lined ashipping cooler. Upon delivery tothe
Central Lab, sampleswerefrozen until anayzed.

Analysisof datawasfacilitated by Minitab® statistical software. The study areawasdivided into three
geographical zones(Figures1and 2): thelndian River Lagoon and Eastern and Western FloridaBay.
Wheredatafrom morethan tenfish of one specieswereavailablefromwithin agiven geographicd area,
anormal logarithmic or square root datatransformation was empl oyed to approximate normality (Gil-
bert, 1987). Assumption of normality was accepted when P> 0.10 utilizing the Ryan-Joiner (Smilar to
Shapiro-Wilk) W-test (Blackwood, 1995; Ryan and Joiner, 1976). Resultsof these analysesfor nor-
mality are presented in Appendix B. For each set of speciesdataso qualified, Minitab®’scumulative
normal distribution probability function was used to estimate the percentages of fish that may exceed
health advisory criteria. Resultsaregraphically presented intheform of piecharts. for differences
between setsof single-speciesdatacollected from different geographical areas. Inthoseincidences
where significant differenceswereindicated by thet test, such differenceswere confirmed with the
nonparametric Mann-Whitney U test. Wheresignificant differencesweredetected, therange of differ-
ence between groupsof dataisgiven. Thisrangeisthe 95% Mann-Whitney confidenceinterval, andis
accompanied by the Mann-Whitney Pvalue (Conover, 1971).

All fish collected wereanayzed. No analytical datawerediscarded. Fish consumption advisory levels
used inthisreport are presentedin Table 1.



Tablel.

Mercury in Food Fish Consumption Alert L evels

Mercury in EdiblePortion of Fish Consumption Acronym  Regulating
mg/K g wet weight AdvisoryType Agency
0.5 Limited Consumption LCA FloridaHRS
Advisory Level
10 No ConsumptionLevel USNCA USFDA
15 No ConsumptionLevel FNCA FloridaHRS

Results and Discussion

Raw data are presented in Appendix A. Inthefollowing tables, “N” refersto the number of fish
anayzedineachgroup. Va uespresented are arithmetic means, theva uein parenthesesfollowing each

valueisthe standard deviation (where N>2).

Black Drum (Pogoniascromis)

Location N mg-Hg/Kg Weight gm
Western Florida 1 0.2 3629
Bey

Blue Crab (Callinictes sapidus)
Location N mg-Hg/Kg Weight gm
Indian River 1 0.1 390

Bluefish (Pomatomus saltatrix)

Location N mg-Hg/Kg Weight gm
All 5 514 (.220) 1180 (686)
Indian River 4 0.472 (0.230) 907 (365)
WesternFlorida 1 0.68 2268

Bay

Length std cm
49.5

Length std cm
NA

Length std cm
38.4(5.2)
36.8(4.2)
45



Figure3. Mercury Content versus Standard Length for Indian River Bluefish.
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Indian River bluefish showed a strong positiver elationship between mer cury content and standard length.

Common Snook (Centropomusundecimalis)

Location N mg-Hg/Kg Weight gm Length std cm
All 46 0.412 (0.160) 3752 (2535) 61 (12)
IndianRiver 37 0.396 (0.162) 4167 (2628) 64 (12)
FloridaBay All 9 0.478 (0.138) 2044 (991) 51 (8)
EasternFla Bay 4 0.515 (0.158) 1725 (1058) 48 (9)
Western Fla. Bay 5 0.448 (0.131) 2298 (969) 54 (7)

Indian River

76%

Figured. Estimateof mercury content distribution
in Common Snook (square root transform).

Safe

24%

LCA




Gafftopsail Catfish (Bagre marinus)

Location N mg-Hg/Kg Weight gm Length std cm
All 6 0.582 (0.123) 990 (523) 35(7)
IndianRiver 4 0.588 (0.157) 1295 (288) 39(3)
WesternFla. Bay 2 0.570 (0.042) 382 (83) 28 (2)

Thefew gafftopsail catfish collected averaged over the LCA. A previousstudy
documented levelsof mercury exceeding the LCA in gafftopsail catfishin southeast
Floridaestuarinewaters(Brimet al., 1993).

Gray Snapper (Lutjanusgriseus)

Location N mg-Hg/Kg Weight gm Length std cm
All 95 0.242 (0.147) 374 (163) 23.5(3.4)
Indian River 33 0.205 (0.065) 440 (242) 26.7 (4.6)
FloridaBay All 62 0.261 (0.160) 339 (80.3) 22.5(2)
Eastern Fla. Bay 36 0.353 (0.129) 372 (79.1) 23.3(2)
Western Fla. Bay 26 0.134(0.1) 293 (56.6) 21.4(1.5)

Snapper from eastern FloridaBay contained 0.08 - 0.19 mg/K g more mercury (P<0.0001) than those
fromthelndian River. Therewasno difference between theweight of fishfrom eastern HoridaBay and
thelndian River, although thelength of fishfromthelatter were 1 - 5cmlonger (P=0.0015).

Similarly, eastern FloridaBay snapper contained 0.16 - 0.26 mg/K g more mercury (P<0.0001) than
thosefromwestern FloridaBay. However, snapper from eastern FloridaBay werelarger. Gray snap-
per caught inwestern FloridaBay werefrom 1to 3 cm (0.4 - 1.2in) shorter (P=0.0005) and weighed
from43to 122 grams (0.1 - 0.3 1b) less (P=0.0002) than those obtained from eastern Florida Bay.

Indian Riverx East Fla. Bay West Fla. Bay
99+% 87% 99+%
13%
Safe I:I LCA|:|

Figure5. Estimateof mercury content distributionin Gray Snapper by geographical area
(natural 1og transform).

10



Jack Crevalle (Caranx hippos)

Location N mg-Hg/Kg Weight gm Length std cm
All 46 0.718 (0.563) 1251 (2150) 32.2(13)
IndianRiver 22 0.734 (0.625) 2056 (2917) 39.7(15.7)
FloridaBay All 24 0.702 (0.512) 509 (266) 26 (5)
Eastern Fla. Bay 11 1.065 (0.554) 332 (108) 22.7(3)
Western Fla. Bay 13 0.395 (0.154) 659 (270) 28.8(4.7)

Jacksfrom eastern FloridaBay weighed 159 - 1337 gm (0.4 - 2.91b) less(P=0.0001) and were 5 - 22
cm (2- 9in) shorter (P=0.0003) than thosefrom the Indian River. Despitethissizedifference, jacks
from eastern FloridaBay contained 0.04 - 0.81 mg/K g moremercury (at ?=0.1, P=0.0756) thanthose
fromthelndian River.

Jack crevalle caught in western FloridaBay were 139 - 516 grams (0.3 - 1.1 |b) heavier (P=0.0028)
andfrom3-10cm(1-4in) longer (P=0.0028) thanthosefrom eastern FloridaBay. Although smdler,
jacksfrom eastern FloridaBay contained 0.19 - 1.03 mg/K g more mercury (P=0.0045) than those
fromwestern FloridaBay.

Indian River East Fla. Bay West Fla. Bay

37%

46% 78%

1%
10%

31% 22% 21%

130A) 220/0
sate [ | Lca [:I usnca[ | FNca B

Figure6. Estimateof mercury content distributioin Jack Crevalle by geographical area
(natural log transform).
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M ayan Cichlid (Cichlasoma urophthalmus)

Location N mg-Hg/Kg Weight gm Length std cm
Eastern Fla. Bay 18 0.444 (0.234) 103 (46.5) 13.3(2.13)

East Fla. Bay

Mayan cichlidswere obtained

(1)
exclusvey fromtheTaylor River 64%
chain of lakeslocated in eastern
ForidaBay. 2%
34%
Safe LCA USNCA [:I
Pompano (Trachinotuscarolinus)
Location N mg-Hg/Kg Weight gm Length std cm
IndianRiver 2 0.09 (0.02) 719 (518) 28(7.1)
Redfish (Scianops ocellatus)

Location N mg-Hg/Kg Weight gm Length std cm
All 15 0.23(0.2) 1598 (709) 42.0(4.1)
IndianRiver 9 0.21 (0.112) 1646 (917) 41.6 (5.3)
FloridaBay All 6 0.262 (0.079) 1527 (231) 42.6 (1.8)
Eastern Fla. Bay 4 0.303 (0.056) 1514 (271) 42.1(2.0)

Western Fla Bay 2 0.18 (0.042) 1553 (208) 43.5(1.4)

12



All redfish collected wererdatively low inmercury. Redfishfromthelndian River appeared to show a
relationship between weight of fish and mercury content, asper thefollowing regression equation:

mg-Hg/Kg=0.0361 + 0.000105 gm

Fegression

0.6 =

0.5 =

0.4 =

E‘-' 0.3 =
o= 0036059 + 1. 05E-043
0.2 = E-S3quared = 0.7&3
a1 - —  Reogrezszion
- - - 5% CI
0.0 —
1 1 1 1
1000 2000 000 4000
woeight
Figure8. Relationof Mercury Content to Weight of Redfish
Sheepshead (Archosargus probatocephalus)
Location N mg-Hg/Kg Weight gm Length std cm
All 21 0.2 (0.094) 646 (311) 23.8(3.4)
Indian River 19 0.2 (0.091) 669 (312) 23.9(3.2)
WesternFHa Bay 2 0.23(0.16) 427 (295) 22.3(6)

Indian River

9% Figure9.
All sheepshead collectedwere 1%  Estimate of mercury
relatively low inmercury. content distribution in
Sheepshead (natural
log transform).
safe [ | Lca[ ]
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Souther n Flounder (Paralichthyslethostigma)

Location N mg-Hg/Kg Weight gm Length std cm
All 13 0.23(0.13) 741 (662) 32.5(7.4)
IndianRiver 12 0.234 (0.13) 780 (675) 33.5(7)
WstrnFHoridaBay 1 0.16 265 22.5

All flounder collected wererdatively low in mercury.

Spadefish (Chaetodipterus faber)

Location N mg-Hg/Kg Weight gm Length std cm
IndianRiver 1 0.22 1150 28.6

Spotted Seatrout (Cynoscion nhebulosus)

Location N mg-Hg/Kg Weight gm Length std cm
All 96 0.663 (0.375) 888 (598) 36.3(8.6)
IndianRiver 28 0.443 (0.167) 1265 (671) 43.4(8)
FloridaBay All 68 0.754 (0.4) 733 (491) 34(7.5)
Eastern Fla. Bay 51 0.921 (0.302) 826 (512) 35.5(7.3)
Western Fla. Bay 17 0.254 (0.161) 451 (278) 29.4(6)

Trout caught inthe Indian River werefrom 92 - 806 gm (0.2 - 1.81b) heavier (P=0.0094) and from 3.5
to12.5cm (1 - 5in) longer (P=0.0005) than thosefrom eastern FloridaBay. Although smaller, spotted
seatrout collected in eastern FloridaBay contained 0.35 -0.54 mg/K g more mercury (P<0.0001) than
thosefrom the Indian River Lagoon.

Western FloridaBay trout weighed from 89 - 496 gm (0.2 - 1.1 Ib) less (P=0.0023) and werefrom 2
to 10cm (0.8 - 3.9in) shorter (P=0.0044) than those caught in eastern FloridaBay. Spotted seatrout
collected in western FloridaBay contained on averagefrom 0.54 - 0.73 mg/Kglessmercury (P<0.0001)
than those caught in eastern FloridaBay.
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Figurel10. Estimateof mercury content distributionin Spotted Seatrout by geographical area
(squareroot transform).

General Discussion

Themean mercury concentration for select fishes collected from each geographica zonearegivenin
Figure12. Whereavailable, the mean mercury content of fish from eastern FloridaBay are higher than
thosefor thelndian River or western FloridaBay. Thisdifferenceissignificant (at ?=0.05) for gray

snapper, jack crevalle and spotted seatrout.

Mean Mercury Content, mg/Kg

Snook  Catfish  Snapr Jack Sheesp Trout Flounc Elus Recl

ndian River [ East Fla Bay RN West Fla Bay |

Figurell. Comparisonof Mean Mercury Content of Select Fish Species.
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For comparison purposes, the number and percentage of fish from each geographical areathat ex-
ceeded therelevant health advisory limitsispresented in Table4. Thistable should not be construed as
being proportional to actual fish populationswithin each area. Beawarethat different numbersof fish,
different species, sizesof fishand total number of fish per areawere collected. Nevertheless, itisclear
that agreater fraction of fish collected from Eastern FloridaBay exceed advisory limitsthan the other
aress.

Table4
Comparison of Exceedancesby Geographical Area*

Location N n>LCA n>USNCA n>FNCA
Indian River 172 39 (23%) 4 (2%) 2 (1%)
East FloridaBay 125 70 (56%) 22 (18%) 6 (5%)
WestFloridaBay 70 8 (11%) 0 0

*Note: Thistablereflectssampling effort. 1t doesnot represent actual mercury
content of thetotal population of fish from ageographical area.

Conclusions

Jack crevallefrom all areasand spotted seatrout from eastern FloridaBay werefound (on average) to
contain high levelsof mercury. Based on fewer samples, bluefish and gafftopsail catfish appearedto
haveelevated mercury levels. Mercury levelsfor snook and Mayan cichlid weremoderate. Levelsin
redfish, sheepshead, southern flounder and gray snapper (except in FloridaBay, wherelevel sin snapper
weremoderate) werelow. Relativemercury levelscould not be determined for black drum, bluecrab,
pompano or spadefish sincefew sampleswereanalyzed. Mercury levelsin bluefish and redfish ap-
peared to berdated to the sze of thefish collected, although thisrel ationship wasbased on few samples.
Mayan cichlids(collected exclusively from eastern FloridaBay) contained high concentrations of mer-
cury condderingtheir smal size.

With the exception of jack crevalleand gafftopsail catfish, mercury infish fromthelndian River aver-
aged lessthan the Florida Limited Consumption Advisory.Fish from eastern FloridaBay contained
moremercury than the same speciesfrom other areas. Jack Crevalle, gray snapper and spotted seatrout
from eastern FloridaBay contained significantly more mercury than those collected from either the
Indian River or western FloridaBay.
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Recommendations

1. HoridaDepartment of Health and Rehabilitative Services should eval uate the consump-
tion advisory statusfor severa estuarinefish, especially spotted seatrout in eastern

FloridaBay and jack crevalein all aress.

2.  Effortsby FDEPto determinespatia distribution of mercury inestuarinefishin Florida

should be continued.

3. Effortstodefinetheunderlying causefor the observed highlevelsof mercury ineastern

FloridaBay should be continued.

4, Determinethe underlying cause(s) for the observed high level sof mercury ineastern
FloridaBay. Therelationship betweenthe areaof elevated mercury infishineastern

HoridaBay and nearby pollution sources should be €l ucidated.

5. Perform research to determinethe causes behind inter-speciesvariationin mercury

FDEP

FDER

FGFWFC

FLNCA

HRS

LCA

SFWMD

USEPA

USFDA

USFWS

USNCA

concentration.

List of Acronyms

FloridaDepartment of Environmental Protection (formerly FDER)
FloridaDepartment of Environmental Regulation (now FDEP)
FloridaGame and Freshwater Fish Commission

No consumption advisory leve issued by Stateof Florida
FloridaDepartment of Health and Rehabilitative Services

Limited Consumption Advisory leve

South ForidaWater Management District

United States Environmenta Protection Agency

United States Food and Drug Administration

United States Fish and Wildlife Service

No consumption advisory level issued by USFDA
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mg/Kg
P

regression

ripe
stage

standard length

total length

unripe

Glossary of Technical Terms

100(1-?)% isthe confidence level for acceptance or rejection of hypotheses
milligram per kilogram wet weight
probability that the observations are not statistically different

mathematical processto evaluate thelocation of pointsto determinea
straight line that best represents those points

fish reproductive organ appeared ready to release eggs/sperm
term relating to reproductive status of either ‘ripe’ or ‘unripe’

length of fish measured from tip of jaw to the posterior end of
the hypura bone

length of fish measured from thetip of the noseto thetip of the
longest caudal fin array

fish did not appear ready for mating
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