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Potentially As

nic mortality and skin

yello perch populations in urban tributaries



equest of WV DNR we began
1T It smallmouth bass in the South
inch Potomac because of spring fish kills

skin lesions

004 at the request of VA DGIF we began
pling smallmouth in the Shenandoah
because of adult fish kills and skin
lesions

“*=In 2005 PA F & B sent samples of diseased
YOY smallmouth bass
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ecies - not all fish are created equal
y due to genetic, physiological factors
ning habitat and timing

g
dicators of effects (adverse outcome pathways)
ious levels of organization

lerstand the effects of complex mixtures of
als and other environmental stressors

“* Evaluate the efficacy of restoration, remediation
or other management actions



arious environmental

hemical contaminants

ort term
/monthly) and annual

lative over the life span



lesions, condition factor, relative weight,

Gonadoso
pathology — pat

index, parasite load, microscopic
1S, tumors, inflammation

Histopathology — necrosis (cell death), hypertrophy,
cytoplasmic vacuoles/inclusions

Function of immune cells such as lymphocytes and
macrophages

lecular ——> Expression of genes — estrogen and androgen
receptors, metabolic, contaminant-responsive,
Immune regulatory

Subcellular ——> Plasma vitellogenin, hormones, proteins



ma vitelloge - indicative of more
term exposure - days to months

logenin mRNA - indicative of current
ions



erial pathogens, but no consistent findings
drophila and other motile Aeromonads

Impaired Ecosystem
Immunosuppression



wdrophila and other motile

vovacter
her bacteria
emouth Bass Virus
atodes
0zoan parasites
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studles between 2003 - 2010

sive sampler extr

rimarily estrogenic activity (bioluminescent yeast
ssay and estradiol equivalents )

Also measured androgen, thyroid and glucocorticoid
ctivity

both the plan is to produce a database and a paper
that synthesizes the results

3. Young-of year smallmouth bass - pathology,
pathogens, tissue chemical analyses, passive sampler
data - Walsh/Blazer - to be submitted in Sept.



/

ata for over 600 discrete samples
mple extracts

e results for thyroid,

ocorticoid and androgens

e is in published reports, much is not:
enandoah small watersheds - Ciparis et al. 2012
rogen and glucocorticoids - Stavreva et al. 2012
= Potomac/landuse - Young et al. 2014

= South Branch temporal - Blazer et al. (in prep)



h, weight, sex, age, year class,
relative weight, visible

uding parasites, hepatosomatic
ic index, testicular oocyte
ence and severity, plasma vitellogenin

entrations

a from approximately 2,300 adult

mouth bass and 200 adult largemouth bass
mac/Shenandoah/Monocacy

uehanna/Juniata

Rappahannock

James

Patuxent







a total 52 sites within the

nap shoots - only one

st of these had no associated water or sediment
nical monitoring

had at least two sampling times
e have multiple seasons, multiple years

= Many of these have some type of associated
chemicals analyses (grab water, passive sampler,
sediment, tissue)



2 data has been published but much

1c/out of basin comparison - Blazer et al. 2007
VID WWTP study - owicz et al. 2009; Alvarez et al.

nmary of adult fish kill findings in Potomac and
nandoah - Blazer et al. 2010

ring spawning study - MD, VA and WV - Blazer et
012 ; Kolpin et al. 2013

dy - 16 sites in 3 river drainages - Blazer et al.

= Northeast wildlife refuge project - sites in multiple
rivers within the Chesapeake - Iwanowicz et al. 2015



in water and sediment



Comparis:

Contaminan

W Pesticides
mBDE

ETriclosan

Skin Ant Kid  Spleen Liver Brain Ovary

Auscle




Arsenic (mg/kg dry weight)

1.2 4

1.0 -

0.8

0.6

0.4 A

0.2 A

Water concentrations even during storm runoff
were 0.78 ppb, however, levels in the suspended

sediments were 2.48 ppm

0.0 -

Liver Skin Hemopoetic Testes Ovary

Tissue



of long term biological data sets
> 10 years of biological data

ediment)
e contaminant co
ent data

ic data - flow, temperature

cape analyses - land use, land use change,
s in agricultural practices, BMPs etc.

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



water and sediment concentrations

o Tissue concentrations of current use pesticides -
testes, skin, blood - together with gene expression
and other biomarkers
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