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An exogenous chemical that causes 
adverse health effects in an organism, or 
its progeny, consequent to changes in the 

endocrine function.

What is an Endocrine Active Compound?
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Boulder Creek, CO
(Vajda et al. 2008)

Total Estrogenicity:  11 to 31 ng/L E2

Less than 25% of fish are male

1/5 of male fish are hermaphrodites

Male fish produce egg yolk protein
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North Shore Channel, IL
(Barber et al. In review)

Total Estrogenicity:  9 to 19 ng/L E2

Half of all fish are males

No hermaphrodites found

Male fish do produce egg yolk protein.
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Why Study Urban Aquatic Environments?

•They are more common than you think.

•Their abundance is likely to increase in the next 50 years.

•Resources are most utilized by the human population.

•They are aquatic habitats.





•

What Makes Urban Habitats Different?



Research Question

1. What is the estrogenic exposure environment for fish in an 
urban aquatic ecosystem?

2. How is fish health impacted by the exposure to endocrine 
active compounds in an urban aquatic environment?

3. What are sources of endocrine active compounds and can 
they be causally related to adverse effects on fish health?

4. How do fish responses to estrogenic exposure differ from 
effects observed in less urban or laboratory settings?



Study Overview
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Water Estrogenicity Sampling

Water Sampling
Collected water samples from 
38 waterways and seven 
Reclamation Plants monthly.

Solid-phase extracted, eluded 
and curated 506 samples. 

Continue for three years 
(~1,500 samples).



Water Chemistry Evaluations

Water Chemistry
(concurrent fish sampling)

• Natural & Synthetic steroids

• Pharmaceuticals

• Personal Care Products

• Alkylphenols

->  Ancillary environmental 
(continuous) and chemistry 
(monthly) data provided by 
funding agency.



Fish Survey Activities



Year 1 – Results

• Good correlation between total estrogenicity and water 
chemistry.

• Concentrations and composition of endocrine active 
compounds vary with seasons.

• Total estrogenicity correlates with production of egg yolk 
protein in male fish.

• Treated wastewater effluent does not produce a strong 
signal of estrogenicity need to identify other sources.
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