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cent Fish Health Issues ..
& Chesapeake Drainage

docrine disruption, emerging
laminants and reproductive health of
&= Intersex and other reproductive abnormalities
'in smallmouth bass
== ack of recruitment of yellow perch in selected

tributaries

= Skin lesions and kills of smallmouth bass,
sunfish and selected sucker species
=#=Spring kills of mature adults — Potomac, James

=#=Summer Kkills of young of the year smallmouth
- Susquehanna




old between healthy and sick (dead)
of stressors leading to immunosuppression

'-E'erous pathogens contributing to the skin
ns and eventual death — no consistent findings

=Bacteria — Aeromonas hydrophila, A. salmonicida,
~Flavobacterium columnare

==<Vijrus — largemouth bass virus
=#=Numerous parasites
== Possible rickettsia in YOY bass in Susquehanna
=*= Prevalence/severity of intersex appears to be
related to fish lesions/kills — predictive?
== James/Cowpasture
== Monocacy

I

i o

ams® Suggested as a marker
of endocrine
§ disruption
|* Most often associated
with exposure to
estrogenic compounds

* Probably induced early
in life, but may occur
later
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tion of Testicular Qoéytes.

= Nonylphenol

- == 4-tert-pentylphenol and octylphenol —
surfactants in pesticides

“*=<DDT
=*#= Atrazine - amphibians

Many pesticides may add to the “estradiol equivalents”

:ynylestradiol

03 ng/l exposure of roach embryo caused
& feminization




Hormones — estrogen, testosterone, cortisol, thyroid
Vitellogenin
istopathological

Diagnose causes of gross observations, identify

- _emerging pathogens, identify specific effects of
contaminants, with image analyses quantify parasites,
macrophage aggregates etc.

- =» Molecular

— mRNA for reproductively related genes Syitellogenin,
estrogen receptors), immune saystem indicators (TGF-B,
hepcidin), contaminant-related (CYP1A, oxidative
stress), stress (glucocorticoid receptors)

— Mechanisms

— Identification of parasites/pathogens

3enefits of the Variety of

a———

ase out sources/ inputg of important

__'éminants for better management

~reproductive, immune system and others
For instance

=#=Testicular oocytes have been induced
with both estrogenic and anti-androgenic
chemicals while vitellogenin in male fish is
strictly a response to estrogenic exposure




w and Manangement2

Human development
WWTP effluent E—
“Stormwater runoff W l
Construction sites : -
Industry
Agriculture

: Pile_s'_of‘ﬁtter/manu:ré“al :
Cattle with free access to the river “river prior.te a high water even

® Sample Locations

CJ Potomac River Watershed

PA

Upper ‘Conococheague
Lower Conococheague

Upper Monocacy

Lower'Monocacy

0 375 75 150 .<;}
———  sssss— Kiometers
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Study — MD Tributaries

Upstream
Downstream

ﬁ'a‘.—‘

MTIP Study — MD Tributaries 4.
Fall- 2005

B Con Up
B Con Down
B Mon Up
B Mon Down

Female GSI Male GSI Female GSI Male GSI




B Con Up
B Con Down
H Mon Up
B Mon Down

M. Vit F. Vit M. Vit

Intersex |Vitell. In
alence | Severity | males
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“Chemical'Data _
Passive-Samplers

cmprw..

® Semi permeable
Membrane Devices
(SPMDs)-accumulate
hydrophobic compounds

® Polar Organic Compound
Integrative Samplers
(POCIS)—accumulate
hydrophilic compounds

D. Alvarez, Columbia Environmental Research Lab, USGS

Mon Blue
Down Plains

<MDL <MDL 130
<MDL <MDL 515§
<MDL 210 955

Galaxolide

Flame Retardant

Tri(2-chloroethyl) <MQL 100

360
phosphate




Mon Mon Blue
Up Down Plains

<MQL 410 2,550

3,921 16,790 21,825

~ Total DDTs <MQL 655 355
Hexachlorobenzene! <MQL <MQL 59
Pentachloranisole? 110 190 310

1Fungicide
2Rodent toxin

S,

Co Mon Mon Blue
Down Down Plains

<MOQL
218

475

Total Chlordane 620
Dieldrin 550
Heptachlor epoxide 405

Endosulfans 830 1,330 6,050
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0.73 (7.5) 1.1 (9.0) 12.0 10.8 (97)
47 (380) 110 430) 92 2 (2100)

1.1(1.2) 3.2 (1.4) 2.1 1.4 (1.8)

/| ;S BLYES, breast cancer cells — total estrogenicity —
‘estrogen equwalents

'otal androgenicity

== Ppassive sampler hormone results — no hormones
above method quantification levels (N. Fork Shen)
— 17 estradiol, 17a-ethynylestradiol, estrone, estriol

== Estrogen equivalents ranged from 14-79 ng
estradiol/sample depending on the site
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Intersex Severity and Selected
Landuse Parameters

J Young, USGS

Gauley

S Branch Monocacy

N. Fork

O EEQ

B Atrazine
Esum OCX 10
@ sum PCB X10

O intersex
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PCBs Flame Retardant

BDE47  |BDE100
BDE66 | BDE138
BDE71

BDES5 | BDE154

8 PCB146 BDE99  |BDE183

= |PCB149 |PCB194 |FireMaster |

= |PCB151 | PCB206
- |pcB170 |  [Pentabromotoluene

Methoxytriclosan

Dana Kolpin Toxic Substance Hydrology
Mark Burkhardt and Steve Zaugg — Denver USGS Lab

al ¢ ompournds in TisS

oimetnyteschorpthoints [Dvldin | chrpytes

H chiordane, Oxychlordane Trifluralin m

cis and trans-Chlordane Benfluralin Fipronilsulfide

Oxychlorostyrene _ DCPA(Dacthal)

Desulfnylfipronil

Oxyfluorfen

Mark Burkhardt and Steve Zaugg — Denver USGS Lab
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e Cyfluthrin
® Numerous PCBs
® p,p’-DDE
® Numerous BDEs

Brominated flame retardants

- Triclosan & metabolites
® Cis-Nonachlor
® Pentabromotoluene

Mark Burkhardt, Steve Zaugg and Dana Kolpin
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South South Fork

Branch |Shenandoah
ND 048 (039
m_m_m_

20.2
76.9
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Contaﬁants Measured in Tissues

HCB | ND| ND| 247 5.0

DCPA | 022] 025 ND|  ND
Fipronil compounds | 0.21 0.09| ND|  ND|
B Chiordane compounds | 4.30| 5.41| 3.28| 049
= | Nonachlor compounds | 3.36| 3.51| 3.18| 0.20
|Dieldrin | 0.64| 0.82 0.60| 0.10
DD,  |2050|19.30] 495 130
SPCBs  |61.34]39.304137| 281
>BoEs | 7.41] 0.75] 1.03] 0.59)

S~
gllow Perch Pre-Sann* P

Egé Mass Counts (#/50 meter reach)
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Choptank —
Most appeared normal
Thick, intact, regular chorion

Hydrated yolk

rstanding what effects the individual
ixtures have in the

unds and ¢ mi
ich they accumulate
leen, anterior kidney — influence disease

in — effects on reproduction, behavior etc.
Jocyte maturation depends the pituitary gonadotropin,
luteinizing hormone stimulating the production of
- maturation-inducing hormone.

» Effect vitellogenin incorporation, final maturation etc.

 Fish hatch as sac fry — for the first 2-3 weeks of life live by
absorbing the yolk.

* How do chemicals present in the egg (and water and
sediment) affect the fish during this critical stage of sexual

differentiation, immune system development etc.
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