Biological Effects Monitoring to
ldentify Consequences of
Exposure to Endocrine Disruptors




Endocrine Disruption in the
Chesapeake Watershed

Adult fishes

Young of year Smallmouth Bass



Adult Fish in the Potomac

Impaired Ecosystem
Immunosuppression




Young of Year In the Susquehanna




Importance of Wild Fish (or other
Organism) Monitoring
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Adverse Effects Monitoring



Fish Health Issues
Potentially Related to EDC

=+ Agricultural areas
=& Eish kills/chronic mortality/skin lesions
== Estrogenic endocrine disruption
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Egg Abnormalities Observed
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Organism Level - Visible Lesions
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Intersex in Normally Gonochorist Fishes
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Estrogenic Effects in Male Fish

<< |ntersex

== Plasma vitellogenin

=+ Vitellogenin MRNA



A number of our studies have
evaluated fish upstream and downstream
of WWTP
— Do not see higher prevalence of intersex at

downstream sites, however, in both Potomac

and Susquehanna studies intersex severity
was slightly higher downstream

Did consistently find an association
with agricultural landuse and effects In
bass



Correlations with Landuse and
Chemicals PA Drainages

Evaluated smallmouth bass and white sucker at 16 sites in
three river drainages in the summer (low flow)

Bass — intersex and vitellogenin in males
White sucker — no intersex, did have vitellogenin in males

Chemical Intersex Prevalence |Intersex Severity
Contaminants or Landuse rho P rho

Estrone (water) 0.6530 0.0238 |0.7609 | 0.0055
Agricultural landuse 0.6843 0.0170 |0.7044 |0.0129

WWTP/sewage facilities

Prevalence of males with vitellogenin

Estrone (water) 0.7914 0.0033




Intersex and Land-use
Spring Pre-spawn Study Potomac

Landuse Intersex Intersex
Characteristics Prevalence Severity

[ R I FE

Human population 0.39 0.10
# WWTP 022 024
WWTP flow 0.32 0.15 [JORXINNeY

Percent agriculture 0.63 0.02 0.50 0.05

# Animal feeding operations | 0.28 (niyaa 0.56 0.03
Total animal numbers 0.27 0.18 m

Animal density 0.49 0.05 058 0.03

Poultry Houses 0.27 Ok 0.50 0.05




Intersex and Chemical Contaminants
Spawning Study

Atrazine

Deethylatrazine

Acetochlor

Metolachlor




Shenandoah Tributary Study

Total estrogenicity based on the
__-_ estrogen equivalents using the BLYES

-0.654 0.008

— 0629  0.012

0.586 0.021
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0.696 0.004
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Desethylatrazine 0.670 0.006
Metolachlor 0.631 0.011

Atrazine 0.582 0.022
Simazine 0.541 0.037



Assoclations of Herbicides with
Intersex, Estrogenicity and Disease




Are Those Concentrations Significant?
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Better Understanding

Understanding of the most important risk factors for the fish
health iIssues and identify steps that could be used to restore
healthy ecosystems
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