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Allows description of
the whole by only
sampling parts.

Used in economic
surveys, opinion
polls.

Used in all U.S.EPA
National Aquatic
Resource Surveys.
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Mosquitofish Mercury, 1995 & 2005
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Mosquitofish Mercury, 1995 & 2005

Wet Season
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Optimal Biogeochemical Conditions
for Elevated Mercury In
Mosquitofish

« Surface water SO4:. 0.5 - 40 mg/L
» Bulk density: 0.07 — 0.6 g/cm?

« Soil TP: 100 — 800 mg/kg

» Surface water DOC: 7 — 35 mg/L
» Surface water pH: 6.6 <pH < 8.0




Biogeochemical Prediction of
Mosquitofish Mercury

Ln fish Hg = f (time, sigmoid SO,, soil
Hg, soil TP, TOC/DOC)
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Model Prediction vs. Observed Concentration
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Aggregate r2 = 0.33




Recursive Partitioning Modeled Gambusia Hg vs. Observed Concentrations
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THgFish BAFMeHg

THGSW -0.4217
MeHgSW 0.4702 -0.7801
BAFTHG 0.9133 0.7763
BAFMeHG 0.6477

MeHgPE 0.678

MeHgPF -0.9391
MeHgPB 0.583

TCSD -0.3345
FDOCPW -0.4917
DOCSW -0.646
AFDWSD -0.3661
BDSD 0.4271
COND -0.2614
CLSW -0.4659
SO4sw -0.4697
SO4PW -0.538
H2SPW -0.6261
depth -0.5278
APASW 0.5054 0.5299
CHLASW -0.2581
TPSW -0.3804 -0.4656
TPFC -0.5834

TPSD1 -0.3185




Total Mercury in Epiphytic Periphyton at Everglades R-EMAP Stations, Wet Season
1996, '99, 2005 (ng/g)
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Methylation and the Food Web

in Periphyton:
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Throw-Trapping




Used path analysis to test food-web

hypothesis

Density-mediated bioaccumulation
was considered because mercury was
not measured for each food-web

component.

Hydrology, Periphyton TP, species
composition and biomass,
macroinvertebrate infauna, small
herbivorous and omnivorous fish, and
large macroinvertebrates

Trophic Hypothesis:

R-EMAP interaction web
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Food-Web

Hypothesis:

R-EMAP Interaction
web

Model 1: All bottom-up
effects

Hypothesis: all effects
are density-mediated

R Mercury in )
Mosquitofish
/ AN
Infauna Herbivores
1;
Periphyton Diatoms + Green Algae
Biomass
Time Since Periphyton
Flooding Phosphorus




Food Web Hypothesis:

R-EMAP interaction web

* Both nutrient and hydrological effects
propagate through the food web to affect
omnivore density...; all effects are indirect.

* No indirect density-mediated effects were
documented for mosquitofish mercury; direct
effect of hydrology was noted.

 Future models should consider biomass and
uptake-mediated hypotheses.




Abiotic Path Analysis Model

Phosphorus in
Jell
Phosphorus in
floc
surface water
Phosphorus in
Organlc carbon
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Epiphytic Periphyton Model

Mercury in
mosquito fish

Sulfate in surface

’ water
Mercury in

epiphytic
periphyton

Methyl mercury
in surface water
Organic carbon in
surface water

South of I-75 (~Core Area) (ii

Phosphorus in
soil

Phosphorus in
surface water

Phosphorus in
floc

Water depth




Trophic Effects

e Total organisms in trap
e Total organisms in floc

* (Periphyton volume) x (% green algae & diatoms)

5

EVERGLADES ECOSYSTEM ASSESSMENT PROGRAM



Sulfate - Trophic/Web Model

methyl mercury in
surface water

total mercury in
mosquitofish

sulfate in : R-squared: .49

surface water
Adjusted: .42

trophic effects

increase in sulfate in surface water causes a 6%
(# orgs in trap + increase in methyl mercury in surface water
#orgsin floc +
(periphyton volume 10% increase in methyl mercury in surface water
x % green algae leads to a 7% increase in mercury in mosquitofish

and diatoms] . . , o
) 10% increase in foodweb complexity causes a 4%

increase in mercury in mosquitofish

Fit statistics: 10% increase in sulfate in surface water is associated

Chi Square: .22 (>.05) with a 5% increase in mercury in mosquitofish
CFI: .981 (>.9)

Log-N, back-transformed EVERGLADES ECOSYSTEM ASSESSMENT PROGRAM
Predictors: .001 > P = .007




Conclusions, Synthesis, Hypothesis, and Implications

 Mercury in mosquitofish declined, but remains above
acceptable limits for about half of the system.

 Methylation is affected locally by relatively small changes in
sulfate, phosphorus, and organic carbon.

e Bioaccumulation of mercury is dampened or amplified by
food web effects, which vary widely throughout the system.

* Synergistic effects of driving methylation in complex food
webs should be avoided when modifying water deliveries.
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