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Core Premise

Once mercury enters the
biota, Its most important

movements to understand
are those involving trophic
movement. Its movement
can be modeled
guantitatively.




Can models effectively predict mercury
biomagnification in South River?
—One model for contaminated region or several?

—Trend in model parameters with distance from  past
source?

—Is the predictive capability of models sufficient?
—Can % methylHg be quantified with trophic position
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2007 URS/VIMS Sampling




Biomagnification Models
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Biomagnification Models

<«—— Physid

<+«— Blackfly

<+— Helisoma

DELNIS

+ + + BAETIDAE + * * CAMBAR IDAE CATASTAOMUS COMMERSONI |
+ + COAB ICULA EPHMERELL IDAE F + + GOMPH IDAE
HEL ISOMA HYDAAPSYCH IDAE LEPOMIS AURITUS
- P T LEPOMIS MACAROCHAUS LEPTOXIS CARINATA X X MHACAOPHYTE
~ MICAOPTERUS DOLOMIEU “~ = =~ MICAOPTERUS SALMQIDES X X X NOCOMIS LEPTOCEPHALUS
PEAIPHYTON ~ X PHYSID © ° PIMEPHALES NOTATUS
PSEPHEN I DAE AHINICHTHYS CATARACTAE “ % % SEMOTILUS CORPORAL IS
S IMULL IDAE * * ¥ STENONEMA * * * Z2YGOPTERA




Total Mercury Model

South River Trophic Models — Summer 2007

Slope=0.30£0.03
Intercept=-2.58+0.26
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Methylmercury Models

South River Trophic Models — Summer 2007
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R?=0.78

Both significant
at p<0.001

Biomagnification
factor 4.6-fold
per trophic level
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Fraction MethylHg Model

South River Trophic Models — Summer 2007

R2=0.71
Inverse Cumulative Normal(fraction)
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Model Summary

1. Currently, total mercury models not possible.
Procedurally-defined periphyton will likely
Improve.

2. Methylmercury models viable for prediction.
4.6-fold increase per trophic level increase.
Intercept increases with distance downriver.

3. Fraction methylmercury predictive models viable.

4. Inorganic mercury is trophically diluted.




Conclusion

1. Single reach model for management predictions.
> Methylmercury
> Fraction as methylmercury
> Probably total mercury soon
2. Are important “outlier” biota to keep in mind.
3. More methylmercury enters food web with
distance downriver. Reason for "Hump”™?
4. Essentially all methylmercury at 2° consumer
and higher.
5. Inorganic mercury is trophically diluted.




