Elieat Lakes Fishery. ./

- = Contaminant Issues Relevant to

S EEES

E. Obert




* Polltuted many of the
sediments In our rivers,
lakes and oceans.

Many are
bioaccumulative.

Estrogenic substances,
metals, organic
contaminants, and fire

kel retardants.

National Park Service, Indiana Dunes Naz"'./:bna/ LakLT Shore
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e eﬁ'ﬁ'ﬁ'l Effects of
Blitaminants;on Aquiatic

e eliganisms and
acju E erieed available to
an_rgeg pfganisms such as fish.

sOliteMINANEs are taken up by
gl ilfe erganisms and become
Goncentrated!in higher and
gher amounts in a process

= called bioaccumulation.

toxins move up the food chain
IN Increasing concentrations in
a process known as biological
amplification

Leads to a reduction of the
biodiversity.

How Contaminants in Streambed Sediment Move Up the Food Chain

1. Contamimants are washed |
into water and build up in
the sediment

3. Predator species like small
mouth bass continue to
concentrate toxins by eating
the goby. Bass are then
consumed by humans

2. Bottom-dwelling organisms
such as zebra mussels
concentrate contaminants
and are then eaten by goby
and other small fish

;f' ?,r ) §‘
g A

water.usgs.gov/nawqga




Botential Effects of
seRtaminants on AqUatic
MieNcConi)

JoXicichemicals may lead to the
JEEIREIFEUALIC rganisms

_—-_.;_JL-.. E of contaminants are
= WElievedito induce tumors in wild
~— fish poepulations

e ~Contaminants cause fish
deformities and reproductive
problems




Oris to Restore

——

septaminatedi Hanitats

.

uEYiauonal Joint e
SOININISSION Y

SSEDEsignation of Great
- [[akes Areas of
: CO AcCern Lovwer Green Bay pnd Fox

Sheboygin F! et

T

Waukegan Harbor |

e Remedial Action Plans [JEEESSESTE Sty

epa.gov/gInpo/aoc/images/aocozu
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leEENIC Substances,

Compounds that have
Is on sexual

Qc Ocrine disrupting
seleeURES ane found in the
env]r _. nentand include
MENEIR/; polychlornated
DIfHIEY yls (PCBs), and
“=es t:|des such as DDT.

T :-

_____..—.

,"'- Endocrine disruptors are
chemicals that interfere with
- the nermal function of the
endocrine system.

An endocrine system is a
hormonal pathway made up of
glands that release their
products (hormones) into the
bloodstream.

| —
D.Jen,seﬂ“lvlinn/se .




LENdocrine Disrupting Actiyvity

< Normal hormone
activates
appropriate

level
Hormone blocker

Interferes = with the

signal from the body
hormones

< Hormone disrupters
give a
signal stronger than the
body's
hormone (and at the
wrong time)
Hormone disrupter gives
a—
signal weaker than
normal,

also at the wrong time. Credits: The Why Files Staff,

University of Wisconsin-
Madison.
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EREcts O Estrogenic
Spildstances

-F-.___

N 'r1yro]gl'=-~ inibirds and fish

-
\'I-

Decres; fertility im birds, fish, shellfish,
el ol mmals

1055 birth, deformities in birds, fish, and
turtles

v/~ Male fish, birds, and mammals that are
feminized

v’ Female fish, birds, and mammals that are
masculinized

v Compromised immune systems in birds and

mammals B
D.Jensen/Minn SG
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organ_]’;
Togical or
r Blphological changes In

=1 SSUGS

- ;—".’.‘"V Physielogical changes
~—— v Biochemical changes

v Behavioral changes
v Reproductive changes

e Bjvalves as an indicator.
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VIELZIS may be adsorbed by
GG ErgANIS; A three
frlzNf) 9c] aWEN

Ly W

> F-'-' e metal 1ons that are
alsered through gills are
readlly dififtsed into the
= Iood stream..

* ’> Eree metal ions that are
j_-f’ - adsorbed onto body
= surfaces are passively
diffused into the blood
stream.

» Metals that are absorbed
onto food and particulates
may be ingested.




s Highly texic, preduces, a varety. of

and fertilizars ﬂ?e?fs -

N
AN

Can substitute for calcium
and be included in bone.

May lead to nephrotoxicity,
neurotoxicity, and hypertension.

Waterfow! affected by lead

poisoning will experience physical

and behavioral changes such as

loss of balance, gasping, tremors,
ecuipment T comtarars and impaired ability to fly.

http://www.epa.nsw.gov.au/leadsafe/sources.gif
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> Ugon eriieriye) te uelie
EICUIAISHransiormed Into
WEMYISMErcury, Which is more

iexic.

2001, “the EPA issued a

Eienal consumption advisory
‘T—er WOmMeERN Who are or may

— [3ecome preghant, nursing

= mothers, and young children. B

FISH CONSUMPTION ADVISORIES:
MERCURY

] One or more advisories

e Bioaccumulation by aquatic ST e
life. '

400 800 MILES

| AR RSO SN |

Figure 1. States with at least one fish consumption advisory for
mercury. Source: USEPA Fish Consumption Data Base
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Glucocorticoid w= Many.common;arsenic

hormons

(' entors cel OUTSIDE CELL o Ausanic compoeunds can disselve in

anbers coll .
s water; therefore, arsenic can

INSA0DE CELL - . .
™ = get into lakes, rivers, and
S T v L underground water by
glum;hn;gﬂ;';m P dissolving in rain or snow, or

& s
receplorincel  § ) $ . through the discharge of
4 ~ B industrial wastes.

Cannot be destroyed in the

i, Arsenic I:-l-n-r.':k:.-'. the receptor environment; 1t can Only
Gana activation complox lunctioning Irom activating genes Change forms.

narmally in cell nuclaus

http://www.ourstolenfuture.org/NewScience/oncompounds/2001k A|though some fish and

g shellfish take in arsenic, which
can build up in their tissues,
most of this arsenic is in a
form often called "fish arsenic
that is less harmful.




Crifonallffan

-4 errufrl”/ o element
fouriel el *veral different
fOff”J ;\, 3

PCeImItn enters the air,
vv,;_tf and seil moestly in
e"chromium (1) and

= romium (V1) forms.
o = S>-Chrom|um IV known as a
— human carcinogenic.

Paul Lioy
e Chromium can strongly attach Environmental Health Perspectives V.108, N.9, Sep00
to soil and only a small amount
can dissolve in water and
move deeper in the soil to
underground water.
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ghvanic Contaminanitss

———

.

aRehlchilornated biphenyls
PGES)

VAREOIYCyclic aromatic
hydroecarbons (PAHS)

- V" _Dioxin

/

T
/5

e

v/ Atrazine

v__ Dichlorodiphenyltrichlorethane
(DDT)




L Polychiorinated biphenyls
PEBs) - —

ERmeNesistance made them
BEalNerIndustriall and
HEUSENDIE USE.

SRNOXIC and accumulate in

S oty tissues of animals
~ —and fish.

o s
e =

—
e

e  Bjoaccumulate in the food
WeDb.

: FCBs can increasa or biomagrify with each trophic
Chronic effects from PCBs may [ el e ey tets N oy s ara ey e
Include shortened lifespan, Mew Ohio Sea Grant research reports |evels of FCBz
reproductive problems, lower |LEEEEEEEEEEIC =SSty S e
et AN hanoes ir,l muszel s to range from 200 to 00 ppb. After eating

Y g : these gobies, mmallmouth bass’ PCE concertrati ons
appearance or behavior. Increase with ranges from 1100 to 1800 pph,
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De clic Aromatic
r ye fOcarbons (PAHs)

SOIUERIC compounds that are fermed during iIncomplete combustion
eifeeal; 011, gas, garbage, tobacco, and charbroiled meats.

.

EOIUBLIE N Water, they tend to bind to particles
aidisettie into the sediment.

T
= =17

= s Bottom feeding »
- fish and

crustaceans

are likely to

ingest PAHSs,

causing tumors

and lesions

to the animals.




EXCHANGE
WITH ATMOSPHERE

ST

FOODCHAIMN

SEDIMENT RESUSPENSION
P.F. Landrum, B.J. Eadie, P.L. Van Hoof -- Great Lakes Environmental Research Laboratory -- Ann Arbor, Ml -- (734) 741-2235 == February 1999
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PIeYdin

FROM THE FACTORY TO THE FETUS

Dioxins and PCEs: Pathways of Exposura
and Meurcdevelopmanial Effects

SNQNE O thie most toxic

mEnEeade chemicals o m PCBE
roduced. - Huamﬂﬂ!fm Siges ™=l

RIS, furans, and

= PEBs collectively known
~— as “dioxin”.

-

* Heating converts PCBs _
to more toxic dioxins T i
and furans. |

http://www.svtc.org/hu_health/edcs/edc_graphics/bioacc2.gif



se\Widely used as'a
herbicide.

e Can bind to particles
In the soll, but tends
to escape into the
ground water.

® Endocrine disrupting
toxin.

J. Harshbarger

Frog With Polydactyly




Dichiprodiphenyl-trichlorethane
(DETP, -

Widely used
as a pesticide
from 1946 to
1972.

: " Banned due to
W e P its ability to
TP NN T o it | cause
reproductive

http://www.baldeagleinfo.com/eagle/eagle4.html fal I ures in

wildlife.

Bioaccumulative

http://www.baldeagleinfo.com/eagle/eagle4.html




cumulation of DIDIF o

; DDT in large
+— fish (needle ﬂsh}
2 ppm

: DDT.iﬁ.gma_u
1—fish (minnows) &




=eRetardants

- Wlires
A WidSh Usde Els =l dasiiefels clgel
ligime retardant.
vadearades slowly in the
Envirenment, and may persist for
Nearsinisoeilland water.

> {Sminated biphenyls (PBBs)

T e —
=~y

g v'mixed into plastics, they can

L e e, T

= dissipate and enter the
envirenment.

v/ The effects of PBBs are found to be
essentially the same as PCBs

Polybrominateddiphenyl ethers (PBDES)
v Persistent bioaccumulative
chemicals.
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SShENCensumption AdViSOry/as

EIERiMEcikEs anad sureunding
WELEISIHEDS contain chemicals that
COL| Jd JF e health risks.

& onzgr Jinants; bioaccumulate in

zleflf C Oliganisms via their diet and
_.J‘ CoIerconcentrated at levels that

e ‘much nigher than in the water

“itself:

At risk populations:

v/ Pregnant and nursing
mothers

v \Women of child-bearing age
v’ Young children and babies

v People who regularly eat
fish from contaminated
areas.

Cut away all fat
Remove all skin along the back

V.shaped wedge to i ,
remove the dark Slice off belly fat
fatty tissue along the

length of the fillet
Freddy the fish/PA SG
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SSESSMENTLS

ole o) p elevele)oipie) fis s adVvVisSores tormeet the

d’points used|for < THE OHIO DEPARIMENT OF HEALTH
Shiientiare subtle. N ADVISES AGANST EATNG FISH © E

CAUGHT IN THIS AHEA
eness to reduce exposure. S R
_5'_7 -Exposure to detrimental levels of :Tw?t# s 4
== environmental contaminants can cause ' _‘i?,",’??’s""_;",?.}
a.variety of negative health effects. epa.gov/ginpo/age/asfitabulas ¥
v The precise level of contaminant exposure that is detrimental to an
individual is going to vary with his/her age, sex, genetics, current
physical condition, and previous exposure of that individual.

v_ Individuals within a population will vary in their sensitivities to
environmental contaminants.
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I_. [l L A———
w18 Ju I O rS Mouth tumeor on brown bullhead

- r (l]?l'l‘( - of
VviieRmental
JEBIadation ofi the
q altic ECOSyStem
gndta measure of
= ealth Impairments to
— fish populations.

e Can be induced
genetically, virally,
and chemically.

E. Obert




.
F]”r JUmMoEKS (Cont.),

=)
oss Cholangiocarcinoma liver tumor

Gr
TUROLS 1o Gm'

J
IEIslIEIENS; ana tiie presence
Of copjtelf inants provides
r‘\/J(JHrJC" that chemical
SAICINBUENESIS IS oceurning in

HIERNGH agt Lakes.

,J““““illl T

4

r|m|’iru||ur,murm

i -fpr itlimor formation to occur,
~— Severalichemicals require the
need for metabolic activity

pefore they can induce
neoplasia.

e PAHSs, benzo(a)pyrene,
and dimethlybenthracene,

iInduce liver cancers in fish. c il
J ert




E o .
imors (cont.), ..

b= Dhelntermationalldoint

Cemmission (1JC)r characterized
fish tumors and other deformities
as beneficial use impairments.

Viruses or viral-chemical action
can cause many benign and
malignant tumors in Great Lakes
fish.

Other tumors believed to be virall
Induced include lymphocystis and
dermal sarcomas in walleye,
papillomas in carp, and possibly
lip and body papillomas in white

J. Harsbarger suckers.

Lymphoma on a Northern Pike
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AWVian Botulism

SEBEedlinto seven types

TypeC

<’/_\ ) G USIng ) N Waterfow!
CrIzlfEl CLerishics of the TSN e
> . Shorebirds
IENNGIOXINS that are

I *UCEd. Wi, Gulls

— =
—— Herons

e —

. Type C Is the major  songits
cause of mortality In .
migratory birds. '

0

Gallinaceous
. 0

Loons

® Type E Is mainly .
restricted to fish-eating e

b. d g weses Frequentlyaffected, die-offs ocour almost veary o
Irds. St Sl 0 Motyetrepoted  nwhc.usgs.gov/images
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Bolism (cont.)

=,
-
S

SPBIESIIeLYRE. C ancitype
EMpLlISI are found in
ZlEEIeRIC abitats.

.

BELUIIStexin Is only produced
JUIRG Vegetative growth, not

—
_—

= Spore stage.

B When the bacterium is in its

—_
—_—

L. Smith/PAPGC
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JHealth Considerationss

The cycle of avian botulism s Human botulism is typically caused by

Arian DOUESM 19 &N chen-alal Sepase in Drds resUting FOm Ngesion mmeﬂor stored
wﬂmﬁﬂ ﬂﬂrm D o lose E%cﬁﬁsa;;\ci O|)r2i\?%|ves types A and B
taibuns & Shey Soen dnoram 1esl 5
& Touins are ingested v Proper. cooking of fish and _
i‘- from a dead fish. waterfowl will kill bacteria found in

food items.

v" When canning or smoking fish or
waterfowl, methods should be
used that incorporate sufficient
heat to insure that any toxins will
be killed off.

Anglers and hunters should avoid
harvesting sick or dying fish or
waterfowl.

'-'-]'II#T TO DO !]:I; You "E;a fﬁm “:;ﬁ i
1} Aecced =ty Spesn s ) H bare haends 5 ; :
e location,  the nahole 203 fee!  touch & dead Proper disposal of dead fish and birds

Ly g i et e e from beach areas may prevent

Commission s asit e Im ; I i I I
e 'ﬂ#ﬂp m“w increased Wllqlllfe mortality through the
3187 container. ot walhoe. maggot botulism cycle.




seisEroi e AIe=-0iif;, Individuals
eI e 10 contact local
gWENEIESHEsponsible for fish
giERvildiiiermanagement to
peLR them of fish and bird
Nnertalities.
= V|t is important to record

E the location, type of birds

or fishes, and number of
carcasses found.

v If birds are to be
collected, they should be
placed in heavy plastic
bags to avoid the spread
of botulism-containing
maggots.

E ObertPASG .




- Theknd ’1 N/ ‘
= | dea biant |
SINerE Infonation please Great Lakes
cofltaGiyetialeezlSicenClclglin
ce.




