MODELING SELENIUM AND MERCURY IN FOOD
WEBS OF THE SAN FRANCISCO ESTUARY IN
RESPONSE TO CASCADE SCENARIOS OF CHANGE




Contaminants will play an important role 1in
assessing outcomes of scenarios change in
the Bay-Delta:
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Biodynamic model concept

Environment:
Concentration & Form

Physiology: Uptake & Biology
Loss Rates
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Biodynamic Model Parameters
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Selenium Primer - Toxicology

Adult Mosquito fish
Element — metalloid, sulfur analogue,

Inorganic contaminant

Nutrient —required by a cellular
antioxidant enzyme

Poison - potent teratogen

substitutes for
in ionic disulfide
bonds of proteins
=>tertiary structures
(e.g. tissues)




Selenium Primer - Sources

Presser and Luoma, 2006
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The Selenium CASCaDE

The amount and San Francisco Bay/Delta
proportion of San
Joaquin (Selenium

(Courtesy of Nancy Monsen)( :

source) relative to
Sacramento River
water entering the
Bay-Delta will likely
change under
different scenarios




Watershed inflows to SJR:SAC
Delta in gfdl-a2 scenario
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Se concentrations 1n Corbula
have changed over time

@ Carquinez St. Mean + SE
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Se concentrations 1in Corbula have
changed over time, but perhaps

for different reasons
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The Selenium CASCaDE

=1 psu Maximum Salinity Intrusion

HOW Wl” ChangeS |n Corbula amurensis

Thompson & Parchaso
distributions of 1931
clams influence Se
bioaccumulation
and trophic transfer
of Se to top

predators?

Distribution in
Normal
Hydrologic
Years




Species-specific physiology can
enhance Selenium uptake

B Corbula amurensis 1995-2002
[ Corbicula fluminea 1985-1986
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Difference in Se accumulation at the
base of the food chain is propagated to
top predators
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White sturgeon Se conc. decline
upstream with Clam Se conc.
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So what happens under maximum salinity intrusion
into the Delta and we extend Corbula occurrence
upstream?
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So what happens under maximum salinity intrusion
into the Delta and we extend Corbula occurrence
upstream?

Proportional Loss
of Recruitment

Increase in White sturgeon Se
conc. upstream

N
®)

[
U1

[
o

Reproductive
threshold

Ul

—~~
-+
=
-
©
(@)
~~
(@)
=
~—
O
C
O
&
O
0p)

-
)
®
o
S
N
7))
o)
e
éé
©
S
®
S
®
O

@)

-24 -26 -28

Clam &'3C




Conclusions

» Hydrological and ecological changes driven by climate
change could be influential in determining the impacts
of Se contamination in this estuary

Next steps

= Use model to distinguish the relative contribution of:

Evaluate changes in clam tissue Se concentrations
relative to changes in food availability and Se
concentrations in food under different scenarios

Invasive species
Estimate impacts on fish populations




