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~ = Nearly 3,000 bi
— ‘Ring-billed Gulls

— Herring Gulls

— Double-crested Cormorants

— Horned and Red-necked Grebes
— Mergansers

— Common Loons

— Scoters

ﬂzc;res of fish

ause of death botulism type E
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# .20% of the world’s freshw at?i’ _
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« |Lake Michigan
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— 4" or 5" biggest in the world . - o
— Only Great Lake entirely within U.S. Fé
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Lake Michigan (June — Dec 2007)

3238 reported
13 (WI DNR)
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44 reported (CCWHC)
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332 Jefferson County transects
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— Toxm produced by~vegetat|ve form of C. botulinum
- Under anoxic conditions

= Different than type C botulism
— Affects mainly fish and fish-eating birds
— Occurs mainly in Great Lakes

= Potent toxin
vents_nerve transmission

electrolyte Imbalance, respiratory. fallure predatlon



Probable role of invasive species...

Aquatic Invaders and Stricken Birds

Large numbers of Lake Erie fish and birds are dying from type E
botulism. Scientists suspect invader species from Eastern Europe
— two types of mussels and a fish — may be responsible.

IN THE FOOD
CHAIN Bottom-
feeding goby
eat mussels

— and ingest
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Zebra and gquagga mussels plants create an oxygen- (" Windsor e YORK
filter algae from the water, deprived environment ' '

making the lake clearer. favorable for botulism bacteria, :
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Zzorza arid Quzaggal Musseals




Dreissena polymorpha (zebra mussel)
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Dreissena rostriformis bugensis (quagga mussel)
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Round Gobies eat Zebra & Quagaoa Mussels,
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Round Goby




Major Round Goby Population Increase Since 2005
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__= Diving Ducks — Dive to feed on Mussels,

~crayfish, aquatic insects.

= Piscivorous Waterbirds — Sick Round
Gobies and other Fish

= Ring-billed Gulls — Sick fish & Carrion

Wi Shorebirds - Macroinvert*;es inalgaepe
ﬂ@d-m , small “Tidbits® of

Carrion, Maggots in bird & fish carcasses
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~ = Are anoxic conditions present?
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= |s type E toxin present in key benthic food
web components?

= |s type E toxin present in dead fish and
birds?

Wt have aifected fish a'iﬁg';gs—*‘




2007 Study Sltes
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Additienal Light, Mussels
Cyclinig in Near-Snores Arsas = Derise Algze







Dissolved Oxygen: SULIIELrY

E_ggpletlon at contlnuous

monitoering sites;
howeVver,

= Anoxic conditions
present in depositional
areas, and
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| . Mussels
consuming

mainly
phytoplankton

I = Gobies
SM Crayfish .
PB Crayfish consuming
more than just
3 B i mussels

: | SM Clad *FGobies feedingf
el 23 21 -19 17 -15 differently at SM
013C » and PB sites

‘ planktonic benthic

’ i"mcreasing trophic level
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~ = sh and bird bones, insects,

crayfish, gastropods,
dreissenids, etc. distinguishable

= 17% had identifiable gobies;
33% had clear evidence of
dreissenids

ﬂ?med Grebes (9), Red-
cked Grebes (8); & '

N gut contents
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Toxin presence assessed using ELISA and QPCR
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~ = D.O. depletion uncommon in nearshore,
~ except in depositional areas
= Bot-E toxin present in dead fish and birds

= Goby and dreissenid remains. present in
some birds
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= Conduct intensive studies
(2009-2011)

— Mapping
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