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• New contaminants

• Detectable contaminants

• Contaminants of concern

• Environmentally persistent

• Novel environmental outcomes

• Novel environments

““Emerging ContaminantsEmerging Contaminants””
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““DisDis--easeease”” potentialpotential:

• Bacteria
• Fungi
• Viruses
• Parasites

Stressors:Stressors:
Physical Physical (trauma, suboptimal habitat, irritants)
Chemical Chemical (contaminants, toxins, suboptimal water quality)
Biological Biological (pathogens, parasites, suboptimal food, environmental unease)





Rachel Taylor

POPsPOPs
Persistent Organic PollutantsPersistent Organic Pollutants

Bioconcentration     BiomagnificationBioconcentration     Biomagnification



POPsPOPs
Persistent Organic PollutantsPersistent Organic Pollutants

Rachel Taylor

Bioconcentration     BiomagnificationBioconcentration     Biomagnification



Paints, resins,Paints, resins, rubberrubber
Household appliancesHousehold appliances
Stereo componentsStereo components
Computers & casingsComputers & casings
Switches, fusesSwitches, fuses
SmokeSmoke detectorsdetectors
Automotive seatsAutomotive seats
Television setsTelevision sets
LaminatesLaminates
CarpetingCarpeting

Upholstered furnitureUpholstered furniture
Insulation materialsInsulation materials

Wires andWires and cablescables
Furniture coatingFurniture coating
Office machinesOffice machines
Military clothingMilitary clothing
Vacuum cleanersVacuum cleaners
Sealants, foamsSealants, foams

Tents, tarpsTents, tarps
Floor matsFloor mats

Polybrominated diphenyl Polybrominated diphenyl ethersethers



CAFOsCAFOs



CAFOsCAFOs



Exogenous enrichmentExogenous enrichment



EffluentEffluent--dominated waterwaysdominated waterways

Point sourcesPoint sources



STPE: A complex mixture of STPE: A complex mixture of EDCsEDCs
•naturally occurring hormones 
(e.g., progesterone, testosterone, estradiol)

•synthetic hormones (birth control estrogen - EE2)

•neuroactive pharmaceuticals
(antidepressant,
-anxiety, ADHD meds)

•surfactants,
plasticizers, and
antimicrobials



PPCPsPPCPs

Ilene Ilene Ruhoy Ruhoy & Christian & Christian Doughton Doughton (2007) (2007) Sci Sci Total Environ (338): 137Total Environ (338): 137--148148
19.7 tons orphaned pharmaceuticals per year19.7 tons orphaned pharmaceuticals per year



Fish as sentinelsFish as sentinels



IntersexIntersex
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Control 10 ng/L

20 ng/L 40 ng/L
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MycobacteriosisMycobacteriosis
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MycobacteriosisMycobacteriosis

••Changes inChanges in flow dynamicsflow dynamics
••Shoreline developmentShoreline development
••Agricultural runoffAgricultural runoff
••OverOver--harvestingharvesting
••Changes in filtration rateChanges in filtration rate
••Altered water qualityAltered water quality
(pH, temperature, suspended solids)(pH, temperature, suspended solids)



Methicillian-resistant Staphlococcus aureus
Vancomycin-resistant Staphlococcus aureus

Antibiotic resistanceAntibiotic resistance



AcousticAcoustic contaminationcontamination

Smith, Kane & Popper (2004). J Exp Biology (207):3591Smith, Kane & Popper (2004). J Exp Biology (207):3591--3602 3602 

TilapiaTilapia GoldfishGoldfish



Detection does not 
infer health risk and 

non-detection does not 
ensure safety.

Analytical MethodologyAnalytical Methodology



AnthropogenicallyAnthropogenically--
AcceleratedAccelerated

EutrophicationEutrophication

Our Changing EnvironmentOur Changing Environment



Harmful algal bloomsHarmful algal blooms



Fish KillsFish Kills



Continuum of Biological ResponsesContinuum of Biological Responses
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After Adams 1990



Management ImplicationsManagement Implications

Integrated Approach

Environmental consumers:
• Users
• Advocates

Stewardship





QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.





Striped bass (Striped bass (Morone saxatilisMorone saxatilis))


