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ȱ¢ȱȱȱ

ȱ ȱȱȱȱȱȱȱȱ
¢ȱȱȱǻȱȱȱȱȱǼȱ
ȱȱ¢ǰȱ£ȱ¢ȱȱȱȱęȱ
ȱȱȱȱȱ ȱǯȱȱȱȱ
ȱȱȱěȱȱȱȱȱȱ
levels that induce concern about the ecological health
ȱȱ ȱȱȱ ǯȱȱ

The following topics regarding Type E botulism are
included as part of this manual:

The Type E Botulism Outbreaks: A Manual for Beach
Managers and the PublicȱǻǼȱȱȱȱ
¢ȱȱ ȱȱȱȱǻ ǼǱȱ
ȱȱ¢ȱȱȱȱȱ
ȱ ǰȱȱȱ ȱȱ
provide information regarding Type E botulism and
how to control its spread throughout the region.

Ȋȱ ¢ȱȱȱǻǼǯ

This manual is intended to provide both beach
managers and the general public with guidance
on Type E botulism and to provide sources of
ȱǯȱȱȱěȱ
strains of bacteria cause botulism, the type E strain
ȱȱȱȱȱȱȱȱ
¢ȱěȱęȱȱȱȱȱ ȱǰȱ
ȱȱȱȱȱȱȱǯȱ  ǰȱ
some of the information contained herein does relate
to the type C strain as well (also referred to as avian
Ǽǯȱȱȱȱȱȱȱȱȱ
federal, state, and other resources.

Ȋȱ Ǳȱ¢ǰȱǰȱȱ
ȱȱȱ ȱȱǰȱ
Ȋȱ ȱǰ
Ȋȱ

ȱȱȱȱǰȱȱ

The ȱȱȱȱ ȱ
ǻǼȱȱȱ ȱȱ ȱ ȱ
ȱȱȱȱȱȱȬ
ȱȱ ǰȱȱǰȱ
ȱȱěǰȱȱȱ
proposal announcements, and new publications.
ȱȱǰȱȱȱ¢ȱ ȱȱȱ
ǰȱȱǱȱȱȱǰȱǯǯȱȱ
ǰȱǱȱřŗŘȬŞŞŜȬŖŞśŗǰȱȬǱȱǯ
laura@epa.gov OR visit www.glrc.us/initiatives/
botulism/index.html.
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Background



ȱ¢ȱȱȱ

ȱȱȱȱȱ¢ȱȱěȱ
strains of the bacterium Clostridium botulinum, which
ȱȱ¡ȱȱȱȱȱȱ
system of animals and humans. The disease is
£ȱ¢ȱ¢ȱȱȱȱ
ȱ ȱȱ¢ȱ¢ȱȱ
if left untreated. Several distinct strains have been
ęȱȱ¢ȱȱȱǰȱȱǰȱȱ
 ȱȱěȱȱȱęǯȱȱȱ
The type E strain is responsible for most of the
ȱȱ¢ȱěȱęȱȱȱ
ȱȱȱȱȱ ȱǯȱ  ǰȱȱ
¢ȱȱȱȱȱȱȱȱ ȱ
marshes and wetlands. Dormant spores of this
bacterium are native to the region and are naturally
abundant in soils and sediments, but are not always
in the vegetative state capable of producing the
ȱ¡ǯȱȱȱȱȱ¢ȱȱȱ
ȱȱȱȱ ȱǰȱȱȱȱȱ
found in the intestinal tracts of live, healthy animals.
ȱȱȱȱȱ¡ȱȱȱ
desiccation, and are therefore capable of remaining
ȱȱ¢ȱȱȱȱȱȱǻȱ
ŘŖŖřǼǯȱ

2

ȱȱ¡ȱȱȱ¢ȱ ȱȱ
germinate and the bacterium enters the vegetative
 ȱǯȱȱȱȱȱ¡¢Ȭȱ
environments containing a suitable nutrient source
ǻȱȱȱȱ ȱ¢ȱȱǼǰȱȱ
ȱȱȱ ȱȱǻȱȱǯȱ
ŗşŞŞǼǯȱȱȱȱȱȱȱȱȱ
¡ǰȱȱȱȱȱȱǯȱ
ǰȱ¢ȱęȬȱǰȱȱȱ
botulism when they prey on other animals that
ȱȱ¡ȱǻ ȱŘŖŖŝǼǯȱěȱȱ¡ȱ
poisoning include paralysis, which often leads to
death. Death can also result from water deprivation,
electrolyte imbalance, respiratory failure, or
ǯȱȱȱȱȱǻȱǼȱ
ȱȱȱȱ ȱȱȱǯȱ
¢ȱȱȱȱȱȱȱȱ
due to the large geographic areas involved, but it
¢ȱȱȱ ȱǻŗǼȱȱȱȱȱȱ
ȱȱȱȱȱ¡ȱȱǻŘǼȱ¢ȱȱ
administered immediately; however, even under
these circumstances, rehabilitation is frequently
ȱǻ Ȭ ȱŘŖŖŜǼǯ
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Year
1963
1964
1965
1966
1976
1981
1983
1998-2001
1999-2006
2002-2006
2006
2007

Toronto
Green Bay
Buffalo

Erie
Chicago

ȱŗǯȱ ȱȱȱǻȬ ȱŘŖŖşǼ

ȱȱ¢ȱȱ
The frequency and severity of Type E botulism
ȱȱȱȱ¢ȱȱȱȱ
ȱȱǻȱȱŗǼǯȱȱȱȱȱ
ȱȱȱ ȱȱȱȱȱȱ
ȱŗşŜřȱǻ ȱȱ¢ȱŗşŜŚǼǰȱȱȱȬ
ěȱȱȱȱęȱȱȱȱȱȱ ȱ
ȱȱȱŗşşŞǰȱȱȱȱȱŗşşşǰȱȱ
ȱȱȱȱŘŖŖŘȱǻ ȱŘŖŖŝǼǯȱȱ
ȱȱ¡ȱȱěȱȱȱǰȱ
however, have led to concern for the ecological health
of the nearshore waters.
ȱȱȱ ȱ¢ǰȱȱȱȱ
ȱ¢ȱȱȱȱǯȱȱ
ȱȱȱȱ ȱȱ
¡ȱȬȱ ȱȬěȱȱŘŖŖŜȱ
ȱȱ¢ȱřǰŖŖŖȱȱǻȱȱ ȱ
ŘŖŖŝǼǯȱ ȱŘŖŖŝǰȱȱȱȱȬěȱȱȱ
ȱȱȱȱȱȱȱ
ȱǰȱȱȱȱȱȱȱ
in the Upper Peninsula. The total estimates for that
year reached 17,125 avian mortalities for the entire
ȱȱǯȱȱŘȱ ȱȱȱ
ȱȱĴȱȱ¢ȱȱȱȱ
ȱȱȱȱȱȱ ȱ

ȱȱȱȱȱȱȱ
ȱ¢ǯ
According to estimates compiled from the U.S.
ȱ¢ȱǻ Ǽȱȱȱ ȱ
Ȃȱǰȱȱȱȱ¡¢ȱşŜǰşŖŖȱ
ȱȱ ȱĴȱȱ¢ȱȱȱ
ȱŗşŜřȱȱŘŖŖŝȱȱȱ ȱȱǻ Ȭ
 ȱŘŖŖŞǼǰȱȱȱȱȱȱȱ
ȱ¢ȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱ
a variety of species, including those of special interest
such as loons and endangered piping plovers. The
mortalities of recent years could decrease population
levels and should be an important focus for future
ȱěǯȱȱřȱȱȱȱ
¢ȱěȱ¢ȱ¢ȱȱǯ
¢ǰȱȱȱ¢ȱȱ¢ȱ
widely, and the numbers may be underestimated if
ȱȱȱęȱ ȱȱȱȱȱȦ
or reported to authorities. The mortality estimates
in this report are not presented as actual counts, but
should serve to highlight the overall magnitude of
ȱěȱȱǯ
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Background
National Wildlife Health Center data
Eastern Lake Ontario Colonial Waterbird Survey 2004-2007 data

Estimated Avian Mortalities
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ȱŘǯȱȱȱȱĴȱȱ¢ȱȱ
ȱǻȬ ȱŘŖŖşǼ

Disease Transmission
There are a few potential pathways for botulism
ǯȱȱȬȱ¢ȱȱȱ
ȱȱǻȱȱŚǼǯȱȱęȱȱȱ
that wash up on the beach can become sources for
C. botulinum growth, and shorebirds may ingest the
¡ȱȱ¢ȱȱȱȱȱȱȱ
ȱȱ¢ȱǯȱȱȱ¡ȱ
maggots can be produced from a single waterfowl
carcass. At least for Type C, consumption of as few as
 ȱȱȱ¡ȱȱȱȱȱȱȱȱ
ȱȱ¢ǯȱ ȱȱȱȱȱ
 ȱȱȱȱǰȱ ȱȱȱ ȱ
common observations of recently dead birds very
close to an older carcass full of maggots.
ȱȱ¢ȱȱ¢ȱȱ¢ȱȱȱȱ
transmission of botulism. Current hypotheses under
study are whether invasive quagga mussel beds
may create additional habitat for C. botulinum and
ȱȱ¡ǯȱȱȱ¢ȱȱȱ
ȱȱȱȱ¡ȱȱȱȱȱȱ¢ȱ
ȱȱ¢ȱęǰȱ¢ȱ¢ȱȱȱ
round goby which feeds heavily on Dreissenid
ȱǻ ȱȱ ȱŘŖŖŜǼǯȱȱȱȱ
ȱȱęǰȱȱȱ¡Ȭȱǰȱȱ
ȱȱȱ¢ȱȱ¢ȱęȱȱęȬ
eating water birds. Obvious signs of such a nearshore
ȱȱȱȱȱȱ ȱȱ
ȱ¢ȱȱȱęȱ ȱȱȱ Ȃȱ
edge.

4

ȱřǯȱ¢ȱȱȱȱȱȱȱ
ȱȱǻ ȱŗşşşǼ

Dreissenid mussels are implicated in another
ȱȱȱ ǯȱȱęȱ ȱȱȱ
native CladophoraȱȱǻȱȱśǼȱȱȱȱ
occur because of increased water clarity and sunlight
ȱȱȱȱȱȱȂȱ
ȱęȱǯȱȱęȱ ȱ
¢ȱȱȱȱȱȱȱ

Type E Botulism Outbreaks: A Manual for Beach Managers and the Public

Background

ȱŚǯȱȬȱ¢ȱȱȱȱǻ ȱŗşşşǼ

the decaying large mats of sloughed algae in the
ȱȱ¢ȱȱȱȱ ȱ ȱ¡¢ȱ
and a rich growth medium. This creates an ideal
environment for the vegetative state of C. botulinum
ȱȱ¡ȱȱǻ ¢ȱȱǯȱŘŖŖŚǼǯȱ
¢ǰȱȱȱȱȱȱ ȱ
of Cladophora, such as nearshore nutrient levels, may
Ěȱȱǯ
Despite evidence that the suspected current
ecological pathway of botulism is closely related to
ȱȱȱȱȱȱǰȱȱ¡ȱ
mechanism that transports it through the food chain
ȱȱȱę¢ȱǲȱȱ ȱ
ȱȱȱȱȱȱȱȱ
ȱŗşŜŖȱǻ¢ȱȱ ȱ ȱȬěǰȱǽ¢ȱ
ŗşŜŜǾǼȱ¢ȱǯ

ȱ¢ȱȱȱ
ȱǯ£

Figure 5. Cladophoraȱȱȱ ȱǯȱ
ȱ
Ǳȱȱȱcladophora plant
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Botulism Prevention

 ȱ 

ȱ¢ȱ ȱ

ȱ ȱȂȱ ȱȱȱȱ
triggers that cause C. botulinum to start producing
¡ǰȱ ȱȱ ȱȱȱȱȱȱ
early enough, certain management techniques, if
ȱ¢ǰȱȱ¢ȱȱȦȱ
mitigate the magnitude of waterfowl mortality. These
measures include monitoring, detection, removal,
carcass handling and disposal, carcass reporting,
wetland management, bird rehabilitation, and bird
£ǰȱȱȱ ǯ


ȱȱȱȱȱȱȱȱ
ȱęȱȱȱȱȱȱȱ
ȱ¢ȱȱȱȱȱȱȱ
ȱ¢ȱȱ¢ǯȱȱȱȱ ȱȱ
fairly consistent and predictable time frame. These
conditions have direct management implications that
ȱȱȱ ȱ£ȱǯȱęȱ
ȱȱȱȱȱȱ¢ȱ
ȱȱȱȱȱȱ
in problem areas, planning for and implementing
ęȱǰȱȱȱȱȱ
best management options during the botulism

6

ȃǯȄȱȱȱȱȱȱ
ȱȱŗŖȬŗśȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱȱ ȱȱ
ǰȱȱŗŖȬŗśȱ¢ȱȱȱȱȱȱȱ
ȱȱȱ ȱǯ

Detection
ȱ¢ȱȱȱ ȱȱ
ǯȱȱȱȱ¢ȱȱȱȱ
ȱǯȱȱȱȱę¢ȱȱ
with this disease; however, some visual signs of
botulism infection are typically evident.
ěȱȱȱȱȱȱȱȱ
ǰȱȱȱ ȱȱȃȱǰȄȱ ȱ
ȱȱȱ ǯȱ¢ȱ¢ȱȱ¡ȱȱ
¢ȱȱĚ¢ȱȱ ǰȱȱ¢ȱȱȱ
ȱ¢ȱȱȱȱȱȱ¡ȱ
ȱȱǯȱȱȱȱȱȱ ȱȱ
ĚȱȱȱȱȱȱȱĴȱȱ¢ȱ
propelling themselves across the water as shown
ȱȱŜǯȱȱȱȱȱȬ
¡ȱȱȱ¢ȱȱȱȱ¢ǰȱȱ
 ȱȱȱŝǯȱȱȱȱȱȱȱ
¢ȱȱȱȱ¡ȱ¢ȱ
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Botulism Prevention
left in the water or on the beach could prolong an
ǯ

ȱ ȱȱ

ȱ¢ȱȱ

ȱŜǯȱȱȱȱĚ¢ȱȱȱȱ

Each state may have varying procedures for proper
ȱȱȱȱęȱȱȱȱȱ
botulism. Contact the proper authorities immediately
upon discovery of a carcass for further direction.
A contact list is included with this document. The
following tips are suggested for handling bird* or
ęȱǱ
Ȋȱ ȱȱȱȱȱȱ ȱ
ȱǯȱȱǰȱȱȱȱ
gloves or a use a garbage bag over your hands.
ȱȱȱǯ
Ȋȱ ȱȱȱȱȱȱȱ
ǻȱȱ¢ȱȱǼǯ

ȱ¢ȱȱ

ȱŝǯȱȱ ȱȱȱȱ¢ȱ¢

ȱ¢ȱȱ¡ǯȱěȱęȱȱȱ
ȱȱ¢ȱȱȱĚȱȱ ȱ
erratically near the surface. This behavior may
¢ȱĴȱȱȱ¢ȱȱȱęǰȱȱ
spreading botulism.
Diagnosis of botulism requires animal testing and
ȱȱȱȱȱȱ¡ȱȱȱȱȱ
or in tissue samples of dead birds, such as from the
heart or liver. The heart from a carcass suspected of
ȱ¡ȱȱȱȱȱȱ
ȱȱȱȱęȱȱȱǰȱ
ȱȱ ȱȱ¡ȱȱǯ

Removal
ȱȱȱȱȱȱęȱȱȱ
carcasses by burial or burning (in accordance with
ȱǼȱȱ¢ȱěȱȱȱ
¡ȱȱȱȱȱȱǯȱ
C. botulinum needs protein to produce the botulism
¡ǲȱȱȱȱȱȱȱ
removes this protein source and thus reduces the
ȱȱȱȱȱȱȱ¡ȱ
ȱȱȱȱȱȱǯȱȱȱ
ȱǻ ȱǼȱȱȱȱǰȱ
thorough carcass retrieval is critical. A single carcass

Ȋȱ ȱ¢ȱęȱȱǰȱȱȱ
your gloves in a garbage bag and place them in
the trash.
Ȋȱ

ȱ¢ȱȱ¢ȱȱǰȱȱȱ ¢ȱȱ
the shoreline, remove them from the garbage
ǻǼǰȱȱ¢ȱȱȱȱŘȱȱǯȱ
¢ȱȱȱȱȱ ȱȱȱ
animals from unearthing them. Do not compost
carcasses.

*Inspect carcasses for leg bands and other devices (e.g.,
ȱȱȱĴǼȱȱȱȱ
birds to U.S. Geological Survey Bird Banding Laboratory
ǻ
ǯǯǼǯ
ȱȱȱȱȱ ȱȱ ȱǱ
Ȋȱ
Ȋȱ
Ȋȱ
Ȋȱ

ȱȱ
¡ȱ
ȱ
ȱȱȱȱȯ ȱǰȱ ȱ
many, where, and when
Ȋȱ ȱȱȱȱȱ

Carcass Reporting
Persons that encounter a live animal suspected of
ȱ¡ȱȱȱȱęȱȱȱȱ
immediately contact their State Department of
ȱȱȱǯȱȱȱ
contact list is provided as part of this manual.
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Botulism Prevention
ȱ
ȱȱĚȱ ȱȱ ȱȱȱ
ȱȱȱȱȱȱȱ
ȱĜ¢ȱȱȱȱȱȱ
ȱ¡ȱ¢ȱC. botulinumǯȱ  ǰȱȱȱ
when employing this method, and avoid altering
water depth during hot weather. This may increase
ȱȱęȱȬěǰȱȱȱ
protein source for the bacteria and prolonging an
ǯ

ȱ
ȱ¢ȱěȱȱ ȱȱ ǰȱ
shade, and protection from predators may help
ȱȱȱȱ¡ǯȱȱȱ
circumstances, such as for the treatment of
ȱǰȱȱȱ¡ȱ¢ȱȱ
available, but its use requires veterinary training and
ȱȱȱȱȱ¡ǯȱȱ
ȱȱȱȱȱȱȱȱȱ
ȱȱ¡ȱȱȱǯ

ȱȱȱȱȱ ȱȱȱȱȱ
ȱǯȱ ȱȱǰȱ ȱȱȱ
be constructed to facilitate rapid and complete drainȬ
age to encourage bird movement to alternate areas.

Summary
ȱȱęȱȱ ȱȱȱ
by botulism across a widening geographic region
are a continuing cause for concern and highlight the
ȱȱȱǯȱȱȱěȱ
native and sensitive wildlife populations, and it
has implications for the overall ecological health
ȱȱ ȱǯȱ ȱ¢ȱȱȱȱȱ
the enjoyment of the many visitors to local beaches.
ȱȱȱȱȱȱȱȱ
important way to reduce these impacts.

ȱ £
ȱȱȱȱǰȱ£ȱȱ
 ¢ȱȱȱȱȱȱ¡ȱȱȱ
¢ȱȱȱǯȱȱȱȱȱȱȱ
ȱ ȱȱǯǯȱȱȱȱȱ
ǻǼȱȱȱȱȱȱȱȱ

ȱ¢ȱȱ
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Human and Pet Health

Human and
Pet Health

ȱ¢ȱȱȱȱ 

ȱȱȱȱ¢ȱȱȱȱȱ
¢ȱȬȱȱȱȱȱȱ
ȱ¢ȱ¢ȱȱȱ¢ȱȱȱ¡ǯȱ
¢ȱȱȱ¡ȱȱȱȱȱ
ȱ¡¢ȱǲȱȱ¢ȱȱȱ
ȱȱȱ ȱȱȱȱȱ
ȱȱȬǰȱȬȱęȱ
ȱȱŗşŜŖǯȱ
ȱ¢Ȭȱȱȱ
Ȃȱěȱȱęȱȱȱ¡ȱȱ
in their organs and tissues have further supported
the assumption that Type E botulism associated
ȱ ȱȱ ȱȱȱȱ
ȱȱǻȱȱǯȱŘŖŖŜǼǯȱ  ǰȱȱ
¢ȱȱęȱȱȱęȱ
government health agency statements regarding
ȱȱȱęȱȱ  ȱȱȱ
ȱ ȱȱȱ¢ȱȱȱȱ
message to the general public about their safety.
ȱȱ¢Ȭȱȱȱ
general food handling and preparation guidelines by
ȱȱȱȱȱȱȱ ȱęȱęȱ
curing and preparation methods led to production

ȱȱ¡ȱȱȱȱȬȱ
ǯȱ
ȱ¡ȱȱȱȱ¢ȱȱȱ
ǰȱȱȱȱȱȱȱȱȱ
the right amount of time. Thus, using common safety
ȱ ȱȱęȱȱ  ȱȱ
following correct food preparation guidelines will
ȱȱ¡ȱȱȱȱ¡ǯȱ
Consider the following general precautions to protect
human and pet health:
Ȋȱ ȱȱȱȱęȱȱȱ ȱ¢ȱȱ
hands.
Ȋȱ  ȱȱęȱȱȱĚȯȱ¢ȱȱȱ
ęǰȱ¢ȱȱ¢ȱȱ¢ȱȱȱ
not be consumed.
Ȋȱ ȱȱȱȱȱ¢ȱȱ
ęȱȱ  ǯ
Ȋȱ

ȱȱȱȱȱȱȱ
ȱȱȱȱȱ¢ǯ

Ȋȱ ȱȱȱ¢ȱȱȱȱęȱȱǯ
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Human and Pet Health
ȱȱ
Currently, the federal government does not
ȱ¢ȱȱȱȱȱęȱȱ
 ǯȱȱȱȱȱȱȱȱ
ȱ¢ȱȱ¢ȱȱ¢ȱȱȱ¡ǰȱ
ȱȱȱȱȱȱȱȱȱ

of time. Therefore, if a species is demonstrating
symptoms or is thought to have died of Type E
botulism, it should not be consumed. Table 2 lists
ȱȱȱ  ȱȦȱęȱ
recommended by various states and federal agencies.

ȱŘǯȱ¢Ȭȱȱȱȱ ȱȦȱ



State

Temperature

Comments



ȱ

ȱ¡ȱȱȱȱ
state

ȬȬȬȬȬ



ȱ

ȱ¡ȱȱȱȱ
state

ȬȬȬȬȬȱ

Pennsylvania

ŗŞŖȱǚ

At least this temperature to
¢ȱȱ¡

www.pserie.psu.edu/seagrant/publications/
fs/Botulism_12-2003.pdf

Ohio

ȱ

ȱ¡ȱȱȱȱ
state

ȬȬȬȬȬ

 ȱ

ŗŚŖȱǚȱǻęǼǰȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ¢ȱȱ¢ȱ¢ȱȱ
www.dec.ny.gov/animals/28433.html
ŗŜśȱǚȱǻǼ
ȱ¡



ȱ



ŗŜśȱǚ



Ȃȱȱ¢ȱȱ
ȱȱǻ Ǽ

ȱȱȱǰȱȱȱȱ
it

ȱȱȱȱ


www.miseagrant.umich.edu/
ȱ¢ȱȱ¢ȱ¢ȱȱ
news/2008/10-handling-birds-avianȱ¡
botulism.html

ȱ

 ȱȱ ȱȱȱ
¡ȱȱȱȱȱ
ȱ ȱȱ
temperature advice.

ȱ

 ȱȱȱȱ¢ȱ
ȃȱȱ
ȱǯǯǯȱ¡ȱ
ȱȄǯȱȱ ȱȱ
that no one eat anything that is
questionable as a food source.

----ȱ ǯȱ ǰȱǰȱ
ǯǯȱǯȱȱ ȱȱ
ȱȱȱȱȱ
ǰȱ ȱȱȱ
ŚŖŚȬŜřşȬřřŝş
ǯȓǯǯ
ǯȱȱĴ
ȱȱȱ¢

Șǯǯȱȱȱȱ
Administration /Center for
ȱ¢ȱȱȱ


ȬȬȬȬȬ

ȱȱȱȱȱ

ǯǯȱǯȱȱ ȱȱ
ȱȱȱȱȱ
Administration
ŚŖŚȬŘśřȬŗŘŘś
ǯĴȓǯǯ

ȘȱǱȱ
ǯȱȱȱǻȱȱȱȱǯǯȱǯȱȱ ȱȱ ȱǼȱȱȱȱ¢Ǳȱȱȃȱȱȱȱȱ¢ȱȱȱ
ȱȱȱȱěȱȱȱȱȱȱȱȱǯȱȱȱȱȱȱǻŜȱȱǼȱ¢ȱ
ȱȱŜȱȱȱŗşśȱǚǯȱȱȱȱ ȱȱ¢ȱȱ¢ȱȬȱ¡ǯȱȱȱȱĴǰȱȱȱ¢ȱȱ
ȱ ¢ȱȱȱȱȱȱȱȱȱȱǯȄ
ǚȱ
USDA
 ȱ
 ȱȱ
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ȱ
United States Department of Agriculture
ȱ¢ȱȱ ȱ
ȱȱȱȱ
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Frequently Asked Questions

¢ȱȱȱ
ǻǼ

Photo by Donna Dewhurst

ȱȱ ȱȱ¢ȱȱ ȱȱ
ȱ ȱ ȱȱǯǯȱȱ ȱȱ ȱ
ȱȱȱ ȱȱȱȱ
ȱȱȱęȱȱȱȱ ȱǰȱȱ
ȱ¡ȱȱȱȱǯȱ
ȱȱȱȱ¢ȱȱ
ȱǰȱȱȱȱȱĴȬ
 ȱęȱȱěȱ£ȱȬěǯȱ
The threat to human health is minimal, and the
¢ȱȱȱȱȱȱȱ
from Type E botulism were caused by consumption
ȱȬǰȱȬȱęȱȱȱ
ŗşŜŖǯȱȱȱȱȱȱȱǰȱ
recreational anglers, coastal residents, and interested
£ȱȱȱǰȱȱȱȱ
ȱȱȱȱ¢ȱȱȱȱȱ
ȱ  ȱȱęȱȱȱȱ¡ȱ
ȱȱ¡ǯ

ȱȱ 
ȱȱǵȱ
ȱȱȱȱȱȱȱ
¢ȱȱ¡ȱȱȱȱ¢ȱȱȱ
Clostridium botulinum. Avian botulism has been
£ȱȱȱȱȱȱ¢ȱȱ
¢ȱȱȱȱŗşŖŖǯȱ ȱȱ
is typically caused by eating improperly canned or
ȱǯȱȱȱȱęȱȱȱ
¢ȱǻȬ Ǽȱ¢ȱȱȱȱ¡ȱ
ȱȱǯȱȱȱȱ¢ȱǻǰȱǰȱǰȱ
ȱ¢ȱǼȱȱȱǰȱ ȱ¢ȱ
C, D, and E cause illness in mammals, birds, and
ęǯȱȱ¢ȱȱȱ¢ȱȱ¢ȱȱ
ȱǰȱȱȱȱȱȱȱ¡ȱ
produced by the bacteria. The following are the
four most common types of botulism:
Ȋȱ ¢ȱȱȱ¢ȱȱȱȱȱ¢ȱ
caused by consumption of bacteria in improperly
Ȭȱǯȱȱȱęȱȱ
ȱȱ¢ȱȱȱȱ¡ȱȱȱȱȱȱ
facial aesthetic products.
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Frequently Asked Questions
Ȋȱ ¢ȱȱȱ¢ȱȱȱȱȱȱ
¡ȱ  ȱȱȱęȱǯȱ¢ȱ
are both brought on by consumption of these
ȱ¢ȱȱȱȱ¡ȱȱ
Ȭ ȱǯȱ¢ȱȱȱ¢ȱ
ȱ  ȱǻ¢ȱǼȱȱȱ
typically restricted to marshes and wetlands in
ȱǰȱ¢ȱ ȱȱȱȱ
River. Type E botulism is more prevalent in the
ȱǰȱȱȱȱȱȱȱ
California.
ȱȱȱěȱ¢ȱ¢ȱȱǵȱ¢ȱ
ȱǵȱ
ȱȱȱȱȱȱęȱȱȱ
ȱȱȱ¢ȱȱȱ¡ǰȱȱȱ
ȱǰȱȱǰȱȱȱ
mammals. A few cases of Type E botulism in
ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱ¢ȱȱȱ
ȱęǰȱȱȱ¢ȱȱȱȱȱȱ
rare.
ǰȱǰȱȱȱǰȱǰȱǰȱ
cormorants, and gulls in particular are the bird
ȱěȱ¢ȱ¢ȱȱǯȱ¢ȱ
ěȱęȱȱȱ ȱȱ
ǻǼǰȱȱǰȱȱǰȱ
ǰȱȱǰȱȱęȱȱ
ȱǻ¢ȱȱ ȱȱȱȱ
ǰȱŘŖŖřǼǯȱ
¢ȱȱȱȱȱȱ ȱ
ȱ¢ȱěȱǰȱǰȱǰȱǰȱ
ȱȱȱǻȱŘŖŖŖǼǯ
ȱ¢ȱȱȱȱȱȱȱȱ
ȱęȱǵȱ
ǯȱ¢ȱȱȱȱȱȱ
ȱȬěȱȱȱ¢ȱȱȱȱȱ
cause. Type E botulism is contracted by ingesting
ǰȱęǰȱȱȱȱ ȱȱ
ȱ¡ǯȱ
ȱȱȱȱǵȱ
ȱȱǻȱȱȱȱȱǼȱ
ȱȱȱȱȱǻȱ
¡¢Ǽǰȱȱȱǰȱȱȱȱ
ȱ¢ȱǰȱȱȱȱ¢ȱȱȱȱ
ȱȱȱȱȱęȱȱȱȱ
ǯȱȱȱȱȱȱȱ¢ȱȱ
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¡ȱȱȱǰȱȱ¢ǰȱȱȱȱ
resistant to temperature changes and drying. These
spores, themselves, are harmless until the correct
environmental factors and anaerobic conditions
prompt them to germinate and begin vegetative
 ȱȱȱ¡Ȭȱȱȱ
ǻȱŘŖŖŖǼǯȱ
The active bacteria that cause botulism grow only
ȱȱȬȱǰȱȱȱȱ ȱ
large amounts of decaying plant growth, which
ȱǯȱȱȱȱȱ¢ȱȱȱȱ
contain the bacterial spores in their tissues are also
ȱȱȱ ȱȱ¡ȱȱ
¢ȱȱȱǻȱŘŖŖŖǼǯȱ
 ȱȱȱȱȱ¢ȱȱȱȱȱȱ
ȱ¡ǵȱ
Ȭȱȱȱȱȱ¢ȱȱȱȱ
ȱ¢ȱȱęȱȱȱȱ¡ǯȱ
 ǰȱȱȱȱȱ¡¢ȱ ȱȱǯȱ
ȱȱȱȱȱȱ¢ȱ
ȱȱȱ¢ȱȱęǯȱǰȱClostridium
botulinum Type E should not grow and produce the
ȱ¡ȱȱȱęȱǻȱŘŖŖŖǼǯȱǻȱǱȱ
Where does botulism come from?Ǽǯȱ
¢ǰȱȱȱȱ¡ȱȱ
in the tissues and digestive tracts of live, perhaps
¢ǰȱęǯȱ¢ǰȱȱ¢ȱȱȱȱ
ęȱȱȱȱȱ¢ȱȱȱȱ
ȱȱȱȱȱȱ¢ȱȱ¡ǯȱ ȱȱ
ǰȱȱ¡ȱȱȱȱȱȱȱȱęȱ
ȱȱȱȱȱ¡ȱȱȱȱǻȱ
ŘŖŖŖǼǯȱȱ
ȱȱȱȱȱȱȱęȱȱ¢ȱȱ
ȱ¢ȱ ȱ¢ȱ¢£ȱ¢ȱȱ¢ȱ
ȱ¡ȱȱ ȱȱ¢ȱ¢ȱ¢ȱ
for the birds. This might account for preferential
ȱȱ¡Ȭȱęȱ¢ȱȱěȱ
ȱǻȱŘŖŖŖǼǯȱȱ
ȱȱȱȱȱȱȱȱ
the carcass of an infected animal can continue the
spread of botulism, which may be responsible for
ȱȱȱǯ
¢ȱȱ ȱȱȱȱȱȱ
ǵȱ
ȱȱǰȱȱ
£ǰȱȱȱȱȱȱ
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Frequently Asked Questions
the thousands of migrating birds that have died,
including loons and other species. According
ȱȱȱȱȱ ȱȱ
ȱ ȱȂȱǰȱȱśŘǰŗŚŖȱ
ȱȱȱȱ ȱȱ ȱĴȱ
ȱ¢ȱȱȱȱŘŖŖŘȱȱŘŖŖŜȱǻ ȱȬȱ
ȱȱ ȱǰȱŘŖŖŝǼǯȱȱ
ȱȱȱȱȱȱȱ
ȱȱȱȱȱȱřǰŖŖŖȱ
ȱȬȱȱȱȱ
ŘŖŖŜȱȱȱȱǻȱȱ ȱŘŖŖşǼǯȱ
ȱęȱǰȱȱȱȱǰȱȱȱ
been listed as threatened, endangered or of special
ȱȱȱ ȱȱȱȱȱȱ
of botulism. Additionally, dead wildlife may
ȱ¡ȱȱȱȱȱȱǰȱ
including pets.
ȱȱ ¢ȱȱȱȱ ȱǵȱ
ȱȱȱȱȱȱȱȱǰȱ
ȱȱȱȱȱȱȱȱ ȱȱ
ȱ¢ǯȱ¢ȱȱȱ ȱęȱęȱ
ȱȱ ȱȱȱŗşřŜȱȱȱȱ
ǻȱȱȱȱǰȱ
ŘŖŗŗǼǰȱȱ¢ȱȱȱȱȱ ȱȱ
ȱęȱȱȱȱȱȱŗşŜŚȱ
ȱȱŗşŜřȱȱǻ ȱȱ¢ǰȱ
ŗşŜŚǼǯȱȱŗşşşǰȱęȱȬěȱȱȱȱ
ęȱȱȱ¢ȱȱȱȱȱȱ
Ontario, with estimated avian mortalities coming
ȱȱŜŗǰŜřŖȱ¢ȱȱȬĴȱȱ
ȱŗşşşȱȱŘŖŖŜȱǻ ȱȬȱȱȱ
ȱȱŘŖŖŝǼǯȱ
ěȱ¢ȱȱȱȱȱȱ
ȱěȱȱȱȱȱǯǯȱȱ
ȱȱǰȱȱ¢ȱȱ Ĵȱ
ǯȱȱȱȱȱȱȱȬěȱ
of a large number of waterfowl was encountered in
ȱ ȱȱȱȱȱȱȱȱȱȱ
¢ȱŗşŖŖǯȱȱ¢ȱȱȱȱ
ȱȱȱȱȱ ȱȱǰȱ
the phenomenon was suspected of being a form
ȱȱȱȱȱ ȱȱȱ
ȱǯȱȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱȱȬěȱȱȱȱ
Type C botulism poisoning (Canadian Cooperative
ȱ ȱȱŘŖŖŖǼǯȱ
¢ȱȱȱȱȱ ǵȱ

ȱȱȱȱȱ¢ȱȱȱ
happen only when a variety of particular ecological
factors occur concurrently, such as warmer water
ǰȱ¡ȱǻ¡¢ȬǼȱǰȱ
and adequate levels of bacterial substrate. As
average air and water temperatures have risen on
ȱȱǰȱ ȱȱȱ¡ȱ
conditions have been occurring more frequently on
ȱ ȱǰȱ¢ȱȱȱȱȱ
ȱȱȱǻȱȱǯȱŘŖŗŖǼǯȱȱ
ȱȱȱȱȱȱȱ¡ȱȱȱ
ȱȱ¢ȱęǰȱȱ¡ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱęȱȱ
eat maggots from the decaying carcasses of infected
ȱǻȱŘŖŖŖǼǯȱ
ȱȱ¢ȱȱ¢ȱȱǯȱȱ
¢ȱȱ¢ȱȱ ȱ£ȱȱ
quagga mussel beds may create additional habitat
ȱȱȱȱȱǯȱ¢ȱ
ȱȱȱȱȱȱȱęȱ
the bacteria and pass it up the food chain when the
ȱȱȱȱ¢ȱęȱȱȱȱȱ
goby.
ȱȱ¢ȱȱȱȱȱȱ
increase in growth of the algae Cladophora (a species
ȱ¢ȱȱȱȱǼǯȱȱ
ȱęȱȱ ȱ ȱȱȱǰȱ
therefore prompting increased algal growth. This
increase in algal growth and the subsequent decay
ȱȱȱȱȱ¡¢ȱȱȱȱ
¢ǰȱȱȱȱ¡¢Ȭȱ
ȱ¢ȱȱȱ¡ȱǯ
ȱȱȱȱ ȱȱȱȱ
Ěȱ ȱǵȱ
ȱȱȱȱȱȱȱ
ȱ ȱ ȱȱǯȱ ¢ǰȱȱ
ȱȬěȱȱȱȱȱ¢ȱȱȱȱ
occurred during periods of low or rapidly declining
ȱǰȱȱ ȱȱĚȱȱ
drawdown events in wetlands have also correlated
ȱ¢ȱȱȱǯȱȱȱȱ
ȱȱȱȱȱȱǰȱ
ȱȱȱ¢ȱȱȱȱ ȱ
water and sediment temperatures during low water
events.
ȱȱȱ¢ȱȱȱȱ ȱ
ȱ¢ȱ¢ǵȱ
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As Type E botulism results in paralysis, infected
ȱȱȱ¡ȱȱǯȱȱ
birds may not be able to hold their head up and as
ȱǰȱȱ ǯȱ ȱȱȱ ǰȱȱȱ
Ě¢ǯȱȱȱ¢ȱȱȱȱȱ ȱǻȱ
Ǽȱ ȱǯȱ

ȱȱȱȱȱȱ ȱȱ
ȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱȱȱ
ȱĴȱȱȱ ȱȱȱȱȱ
ȱȱȱȱȱ ȱ¢ȱȱȱ
ȱ¢ȱȱ¡ȱȱǯȱ

ȱȱ ȱ¢ȱȱǰȱęȱ¢ȱ
Ěȱȱ ȱ¢ȱȱȱȱȱ
ȱ ǯȱȱȱ¢ȱȱěǰȱ
ȱ¢ȱ¢ȱȱȱ¢ȱȬȱǯȱ
ȃȄȱ¢ȱȱǰȱȱ ȱȱęȱ
ȱĚȱ ȱȱȱȱȱȱȱȱȱ
 ȱ ǯȱ ȱęȱ¢ȱȱ¢ȱ
ȱȱȱ¢ȱȱȱȱ ȱȱȱȱ
ǻ ȱȱȱȱȱȱ
ǰȱȱǼǯȱ

ȱȱȱ¢ȱ¡ȱ¢ ǰȱ
ȱȱ¢ȱ ¢ȱȱȱ ȱȱȱȱ
new location is if the optimal environmental factors
¡ȱȱ ȱȱȱȱȱȱȱ
ȱȱȱȱ¡ǯ (See also: Why are
botulism outbreaks occurring now?Ǽȱ

Ǳȱȱęȱȱ  ȱȱȱȱȱ
not be harvested or eaten.
¢ȱȱȱĜȱȱȱȱ¢ȱ
ȱȱȱȱȱ¢ȱȱǵȱ
ȱ¢ȱȱȱ¢ȱȱǰȱȱ ȱȱȱ
few other types of poisoning, can produce similar
¢ȱȱěȱ ǯȱęȱȱ
of Type E botulism requires that the Type E
ȱ¡ȱȱȱȱȱȱȱȱǰȱ
ȱǯȱȱęȱȱ¡ȱȱȱ¢ȱ
dead bird may be evidence that the bird died of
ǰȱȱȱȱȱȱȱ¡ȱȱ
was produced after death, during putrefaction, and
¢ȱȱȱȱȱȱȱȱȂȱȱ
ǻǰȱŘŖŖŖǼǯȱ
ȱȱȱȱȱȱȱȱȱ
Cladophoraȱ¢ȱ¢ȱȱȱȱȱ
ǵȱ
The recent increases in the growth of Cladophora
ultimately result in increased decaying plant
Ĵȱȱȱȱȱȱ ȱǯȱȱ
ȱȱȱȱ¡¢Ȭȱ
environment suitable to the bacterium that
ȱȱ¢ȱȱȱ¡ǯȱǻȱǱȱWhy
are botulism outbreaks occurring now?Ǽȱ
ȱȱȱȱȱ¢ȱȱȱ
ǵȱ
ȱȱȱȱȱȱ
has cited rare reports of Type E botulism on the
Ȃȱȱǯȱȱȱȱȱȱ
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ȱȱȱ 
ȱȱȱȱȱęȱȱ  ǵȱ
ȱęȱȱȱȱȱ ȱǰȱ¢ȱ
ȱȱ¢ȱęȱȱ  ȱȱȱȱ
ȱ¢ǯȱȂȱȱ¢ȱęȱȱȱȱ ȱ
signs of illness, and follow good sanitary practices
ȱȱȱǻ ȱȱȱȱ
ȱȱǰȱȱǼǯȱ ȱȱ
especially important to stay away from the gut
ȱ ȱȱęǲȱęȱȱǯȱ
Similarly, when preparing waterfowl, the gut
should be immediately removed and care should
ȱȱȱȱȱȱȱǯȱǻȱǱȱ
ȱȱȱ ȱȱ ȱȱ¢ȱęȱȱ
birds for consumption to ensure maximum safety?Ǽȱȱ
ȱȱ ȱȱǵȱ
ȱȱȱȱ¢ȱȱ¢ȱ
ȱȱ¢ȱȬȱǰȱ
ȱȱȱȱȱȱȱȱ¢ȱȱȱ¢ȱȱ
ȱ¡ǯȱȱ ȱȱȱ¢ȱȱȱȱ
ȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ȱȱȱȱ
ęǰȱȱȱȱȱ¢ȱȱǻǰȱŘŖŖŖǼǯȱ
ȱȱȱ¢ȱȱ¢ȱȱ
ȱȱȱ¡ǯȱȱ¢ȱ
ȱȱ¢ȱȱȱȱ
temperatures.
ȱȱǰȱ¢ȱęȱȱ  ȱȱȱ
ȱȱȱ¢ȱȱȱȱȱ
ȱȱȱȱ¢ȱȱ¢ȱȱ
¢ȱȱȱ¡ȱǻ ȱȱȱȱ
ȱȱȱȱǼǯȱȱ
information on botulism from a human health and
food safety standpoint can be obtained through
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Frequently Asked Questions
the United States Department of Agriculture
ǽǾȱȱ¢ȱȱ ȱĜȂȱ
Clostridium botulinum resource list (fsrio.nal.
ǯǼǯȱǻȱǱȱWhat steps should I take when
ȱ¢ȱęȱȱȱȱȱȱȱ
maximum safety?Ǽȱ
ȱ ȱ ȱȱȱ ǵȱ
ȱȱȱȱȱȱȱȱ¢ȱ
 ȱȱ ȱȱ ǯȱȱ
ȱȱ¢ȱ¢ȱȱęȱȱȱ
ȱ ȱȱ¡ǯȱ ȱ¢ȱȱȱ
about water quality, contact your local health
department or swim in a regulated beach area.
Remember that beaches sometimes close for
ȱȱȱȱȱǯȱȱ
information regarding beach advisories can be
ȱȱȱǯǯȱȂȱȱ ȱ
ǻ ǯǯȦ¢ȦȦȦ¡ǯǼǯȱ
ȱȱȱȱ ȱȱȱȱȱȱȱȱǵȱ
ȱ¢ȱȱȱȱȱǰȱȱȱ ¢ȱȱ
dead animals on the beach.
ȱ¢ȱȱȱȱȱȱȱȱȱǵȱ
Dead wildlife may contain potentially harmful
ȱȱ¡ǯȱ ȱ¢ȱȱ¢ȱȱ¢ȱȱ
ingested a contaminated carcass, monitor it for
ȱȱǰȱȱȱȱȱȱ¢ȱ
suspect your pet is falling ill.
ȱ ȱȱȱ ȱ¢ȱȱȱ ȱȱȱȱ
ǵȱ
ǰȱ¢ȱȱ ¢ȱ ȱ¢ȱȱȱ
ȱ¢ȱ ǯȱ ¢ǰȱ¢ȱȱȱ
wear gloves to handle any dead animal.
ȱȱȱ ȱȱ ȱȱ¢ȱ
ęȱȱȱȱȱȱȱ¡ȱ
¢ǵȱ
ȱȱȱȱȱȱ ȱ
ęǰȱęȱǰȱǰȱȱǯȱ
Remove the intestines of birds soon after harvest;
Ȃȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱęǰȱȱ
contact with any gut material should be avoided.
ǰȱǰȱȱ ȱȱȱȱ
washed before and after handling any raw food,
ȱęȱȱȱǯȱ

ȱȱȱȱȱȱȱ
is necessary to destroy disease causing organisms
that occur naturally or that can be introduced
during handling, storage, or preparation.
Contact your local health agency for more detailed
ȱȱȱȱȱ
ȱȱȱȱȱęȱȱ
advisories.
ȱȱȱȱȱȱȱ
ȱȱȱȱ¢ȱȱ
ȱĜȱȱȱȱǻǯǯǯ
Ǽǯȱ
ȱȱ ȱȱęȱȱ
ȱȱȱȱȱ ȱȱ
ȱ ȱǻ  Ǽȱ ȱǻ
ǯȬ
ǯȦȦĚȬȦ ȦęǯǼǯȱ

ȱȱ ȱȱȱ ǵ
ȱȱ ȱȱȱȱȱȱȱȱȱ
ǵȱ
¢ȱȱȱȱȱȱȱȱ
¢ȱȱȱȱ¢ȱȱěȱǯȱȱ
awareness of the conditions that lead to avian
botulism and prompt corrective action can greatly
reduce the epidemics that now claim hundreds
ȱȱȱȱȱ¢ǯȱȱȱȱ
birds in areas of avian botulism epidemics should
be reported immediately to state and federal
ȱȱǻȱȱȱȱ
ǰȱŘŖŗŗǼǯȱȱ¢ȱȱȱ
ȱȱ£ȱ¢ȱȱȱȱȱ
ěȱȱȱǰȱȱȱȱȱ¢ȱ
with answers to additional questions. (Please see
ȱȱȱȱǼǯȱ
ȱȱȱȱȱȱęȱȱ
also help prevent the spread of botulism, as the
bacteria in the carcasses can serve as the source of
ȱȱǯȱ ȱȱ¢ȱ
and disposal methods. (See also: How can people
who want to help clean up the beach after a bird kill best
protect themselves? and What is the best way to dispose
ȱȱęȦȱȱ¢ȱǰȱ¢ȱȱȱȱ
ǵǼ
How should I notify authorities of a potential
Ȭȱęȱȱȱǵȱ
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Frequently Asked Questions
ȱȱȱȱȬěǰȱȱȱȱȱȱ
ȱȱȱȱęȱȱ ȱ
ȱȱȱęȱȱȱǯȱ
ǻȱȱȱȱȱęȱȱǼǯȱ
ȱȱȱȱȱȱǰȱ¢ȱȱȱ
ȱęǰȱȱȱȱȱȱǻ ȱ
ǰȱ¢ǰȱȱȱȱ ȱŘŖŖŜǼǯȱ¢ȱ
reporting accurate information about botulism, you
will assist natural resources managers and others
involved in wildlife conservation planning.
 ȱȱȱ ȱ ȱȱȱȱȱȱ
ȱȱȱȱȱȱȱǵȱ
People who handle dead wildlife should wear
protective gear, such as disposable rubber gloves
ȱȱȱȱȱȱȱǯȱ ȱȱ
diseased or dead bird is handled without gloves,
hands should be thoroughly washed immediately
ȱ ȱǰȱ¢ȱ ȱȱȱȬȱ
cleaner.
ȱȱȱ ȱȱǰȱȱǱȱ
ȱȱȱȱ ¢ȱȱȱȱȱęȦȱȱ¢ȱ
area, especially after a botulism outbreak?
ȱȱȱȱ ¢ȱȱȱȱȱęȱȱȱ
ȱ¢ȱǰȱ¢ȱȱȱȱǵȱ
ȱȱȱ ȱȱ ȱ¢ȱǻǯǯǰȱ
ȱǰȱȱȱǰȱǯǼȱ
ȱȱȱȱęȱȱ
ǯȱȱǰȱȱȱȱȱ
or invert a plastic bag over your hands when
ȱǰȱǰȱȱ¢ȱęǰȱǰȱȱȱ
ǯȱ ȱȱǰȱ¢ȱȱȱȱ
allowed, while in other areas incineration may be
ǯȱ ȱȱȱȱȱǰȱ¢ȱ
should be placed in heavy plastic bags to avoid the
ȱȱȬȱȱǻ ȱǰȱ
¢ǰȱȱȱȱ ǰȱŘŖŖŜǼǯȱȱ
The major goal should be to protect yourself, while
ȱȱȱȱȱȱȱęȱȱȱ
available for consumption by other wildlife.
ȱȱȱȱȱǵȱ ȱǰȱ ǰȱ
ȱ ȱȱ ȱȱȱǵȱ
Rehabilitation is unusual, but may be possible if
ȱȱȱȱȱȱȱȱȱ¡ǯȱ
Recovery can be aided by providing these birds
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with rest, fresh water, and shade. They should be
protected from predators during this process.
Under special circumstances, such as for the
treatment of endangered species, a botulism
¡ȱȱǰȱȱȱȱȱ
handling and must be given early on. Surviving
ȱȱ ȱȱȱȱ¢ȱȱ
ȱǻ ȱȮȱȱȱ ȱȱ
ŘŖŖŜǼǯȱ
ȱȱȱ¡ȱȱȱȱ
practiced when handling wildlife. Contact the
ȱĜȱȱ¢ȱȂȱ ȱȱ
agency for more information about rehabilitation
ǯȱǻȱȱȱȱȱęȱȱ
Ǽǯ

ȱȱǷȱ
ȱȱȱȱěȱȱȱȱ
health of the Great Lakes!
ȱȱȱȱȱȱȱ ȱȱ
ȱ ȱȱǰȱȱȱȱ
ȱ ȱǻȱȱ ȱȱȱ
ȱȱ ȱȱȱȱ
ȱȱ ȱȱȱ ȱǼȱȱ
ȱȱǰȱȱ ȱȱȱ
ȱȮȱȱ ȱȱȱǻ  Ȭ
 Ǽǰȱȱȱ ȱȱȱȱȱ
ȱȱȱȱ ȱǯȱȱȱ¢ȱ
is available online at glri.wher.org.
ȱȱȱȱȱ  ȱȱȱ
ǰȱȱ ȱȱǰȱȱȱȬ
ęȱȱȱȱȱ¢ȱȱȱ¢ȱ
events that could be important in research on avian
ȱȱȱȱǯȱ ȱȱ¢ȱŗşşŞȱ
through 2001, botulism was responsible for the deaths
ȱȱȱȱȱȱ ȱȱǯȱȱ
ǰȱȱȱȱȱȱȱ ȱȱ
ȱȱ¢ǯȱȱȱ¢ȱ ȱȱ
ecosystem, do your part and share what you see!
Ǳȱ ȱ¢ȱȱ ȱ ȱȱȱ
£ȱȱȱȱǰȱȱȱȱȱȓ
wdin.org!
£ȱǱȱ ȱ¢ȱ ȱȱȱȱȱȱ
individual, sign up at glri.wher.org!

For more detailed information about GLRI-WHER see
the Appendix.
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ȱ¢ȱȱ 

ǰȱǯ ǯǰȱĴǰȱǯǯǰȱǰȱǯǯǰȱȱ¢ǰȱǯǯȱŗşŞŞǯȱȱȱȱ¢ȱȱȱȱ
common loons (Gavia immerǼȱȱȂȱȱǯȱ ȱȱȱȱŘŚǻřǼǱȱŚŝŗȬŚŝŜǯ
ȱȱȱ ȱȱǻ ǼǯȱŘŖŖŖȱǻǼǯȱ¢ȱȱȱȱǯȱȱǯȱȱ
ĴǱȦȦ
ǯ ǯȦ ȏȏȦȦǯȱǻȱȱŗřǰȱŘŖŗŗǼǯ
 ǯȱŘŖŖŝǯȱȃ¢ȱȱȱȱǯȄȱǰȱŘŖŖŝǯ
ĴǱȦȦ
ǯ ǯȦ ȏȏȦȦȏǯȱǻȱ ¢ȱŘŖŖŞǼǯ
ǰȱ ǯȱŘŖŖřǯȱȱȱȱȱŘŖŖřȱȱǯȱ ȱȱȱ ǰȱȱȱ ȱ
ȱ¢ȱȱ ǯȱĴǱȦȦǯǯȦȦȦǻŘŖŖřǼǯǯ
¢ǰȱǯǯȱŗşŜŜǯȱ¢ȱȱȱȱ ȱȱ Ȭǯȱȱȱȱǰȱȱ
ȱȱȱǯȱśŚǯȱȱřǰȱŗşŜŜǯȱȱȱȱȱǰȱȱǰȱ ǯȱ
ȱȱȱřŗȱȱȱȱȱȱȱǰȱȱŗŚǰȱŗşŜŜǯ
ǰȱǯ ǯǰȱȱ ǰȱǯǯȱŘŖŖŜǯȱ¢ȱȱ¢ȱȱȱ ȱȱȱǯȱȱ
ȱŗŝǻŘǼǱȱŗȬŞǯ
¢ǰȱǯǯǰȱǰȱǯǯ ǯǰȱǰȱǯǯǰȱ ǰȱǯ ǯǰȱ¢ǰȱǯǯǰȱǰȱǯǯǰȱȱ  ǰȱǯȱŘŖŖŚǯȱȱ
ȱȱȱǱȱȱȱȱ¢ȱȱ¢ȱȱȱȱȱ
ȱǯȱȱ ȱȱȱȱȱȱŜŗǻŝǼǱŘŗŞśȬŗŘşřǯ
ǰȱǯǯȱȱǯǯȱ¢ǯȱŗşŜŚǯȱȃȱȱ¢ȱȱ¡ȱȱȱȱȱȱȱǯȄȱ
ȱȱ¢ȱȱ¡ȱȱ¢ȱǯȱŚŝǻŘǼǱŘřŜȬŘŚŘǯȱ
ǰȱǯǯǰȱ¢ǰȱǯǯǰȱǰȱǯǯǰȱȱǰȱǯǯȱŘŖŗŗǯȱȱ ȱ¢ȱȱȱǰȱ
ȱǰȱȱȱ ȱȱȱȱǰȱŗşŜřȬŘŖŖŞǯȱ ǯȱ ȱȱǯǰȱřŝǱŞŜȬşŗǯȱ
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Manual Sources
ǰȱǯǯȱŘŖŖŖǯȱȱ ȱǰȱȃǯȄȱȱȱȱ ȱȱ
ǻ ǼǯȱǯȱĴǱȦȦ
ǯ ǯȦ ȏȏȦȦǯȱǻȱ
ȱŗřǰȱŘŖŗŗǼǯȱ
ȱȱȱȱǯȱŘŖŗŗǯȱȱȱȱǰȱȃǯȄȱĴǱȦȦ
ǯǯȦȦŖǰŗŜŖŝǰŝȬŗśřȬŗŖřŝŖȏŗŘŗśŖȏŗŘŘŘŖȬŘŜŚşřȬȬǰŖŖǯȱǻȱȱŗřǰȱŘŖŗŗǼǯȱ
ȱȱȱȱǯȱŘŖŗŗǯȱȃ ȱȱ¢ȱȱȱȱȂȱ
ǱȱȱȱȱȱǯȄȱĴǱȦȦ
ǯǯȦȦŖǰŗŜŖŝǰŝȬŗśřȬŗŖřŝŖȏŗŘŗśŖȬ
ŗşřśŗśȬȬǰŖŖǯȱǻȱȱŗŚǰȱŘŖŗŗǼǯ
ȱȱ ǯȱŘŖŖŝǯȱȱȱȱȱȱȱ¢ȱȱ
ǻȱ¢ȱ ȱ ¢ǰȱȱȱȱȱǼǯȱȱŗǯȱĴǱȦȦ
ǯǯȦȦǯ
ȱȱ ǯȱŘŖŖşȱǻǼǯȱȱǯȱ ¢ȱŘşǯȱĴǱȦȦ
ȬȦȬǯȱǻȱȱŗřǰȱŘŖŗŗǼǯ

ǯǯǯȦ¡Ȧ

 ȱǰȱ¢ȱȱȱȱ ǯȱŘŖŖŜǯȱȱȱȱȱȱǯȱȱřŖǯȱĴǱȦȦ
ǯǯ¢ǯȦȦȱǻȱȱŗřǰȱŘŖŗŗǼǯȱ
 ȱȱȱȱȱȱǯȱȱǯȱ¢ȱȱȱȱȱȱȱ
ȱȮȱȱǭȱǰȱĴǱȦȦ
ǯǯ¢ǯȦȦŘŞŚřřǯȱǻȱȱŗřǰȱŘŖŗŗǼǯ
¢ȱȱ ȱȱȱȱǯȱŘŖŖřǯȱȱǱȱĴǱȦȦ
ȦȦȏŗŘȬŘŖŖřǯǯ

ǯǯǯȦȦ

ǯǯȱ ȱ¢ȱǻ ǼǯȱŗşşşǯȱȃȱǰȄȱ ȱȱȱȱȱǱȱ ȱȱ
ȱȱȱȱǰȱǯȱŘŝŗȬŘŞŘǯȱĴǱȦȦ
ǯ ǯǯȦȦęȏȦ
ȏřŞǯȱǻȱȱŘŖŖşǼǯ
 ȱȮȱȱȱ ȱǯȱŘŖŖŜǯȱȱ ǰȱȃȱǯȄȱȱŝǯȱĴǱȦȦ
ǯ ǯǯȦȏȦȏȦ¡ǯȱǻȱȱŘŖŖŜǼǯȱ
 ȱȮȱȱȱ ȱǯȱŘŖŖŝǯȱȃȱǯȄȱ ȱȱ ǯȱĴǱȦȦ
ǯȦȏȦȏȦ¡ǯȱǻȱȱŘŖŖşǼǯ

ǯ ǯ

 ȱȮȱȱȱ ȱǯȱŘŖŖŞǯȱ¢ȱęȱȱȱǯȱȱǯȱ
¢ǯȱ
ǰȱǯǯǰȱǰȱ ǯǯǰȱǰȱ ǯǰȱ¡ǰȱǯǰȱȱǰȱǯǯȱŘŖŖŜǯȱȱȱȱȱ
¡ȱ¢ȱȱȱȱȱȱ ȱȱǱȱ ȱȱȱ ǯȱ ȱ
ȱȱȱŜşǻśǼǱȱŗŗŜŚȬŗŗŜŝǯ
Ȭ ǰȱǯȱŘŖŖşǯȱȃ¢ȱȱǯȄȱ ȱȱȱȱȱ ȱȱŘŖŖşǰȱǯȱşşȬŗŖřǰȱ
ȱȱȱǯȱȱşŖśȬȬŖşȬŖŗřǯȱȱǯȱȱŗŜŚȬŗşȦŘŖŖşǯȱĴǱȱȦȦ
ǯǯȦ
ȦŗşŞŗŝŘşŝȦȬȬȬȬ ȬȬŘŖŖşȱǻȱȱŗŖǰȱŘŖŗŗǼǯ
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ŗş

For a Healthy Great Lakes Ecosystem
6KDUH:KDW<RX6HH
Great Lakes Restoration
Initiative - Wildlife Health
Event Reporter

tional Wildlife Health Center and
the UW Madison Nelson Institute
for Environmental Studies, developed this user-friendly system.

Why Collect this Information?

An online tool for the general public & volunteer
groups to record environmental and wildlife health
events around the Great
Lakes

Injured or dead wildlife, as well as
evidence of algal blooms, can be an
indication that an area is being affected by a Botulism outbreak.
Over the years, incidences of botulism in the Great Lakes has increased steadily, and in the 19982001 period was responsible for the
Great Lakes Restoration Inideaths of thousands of birds in
tiative—Wildlife Health Event Lakes Huron and Erie.

Reporter (GLRI - WHER)

With the input of members from the
Great Lakes Botulism Coordination
Network (GLBCN) organized by
the US Environmental Protection
Agency, this new citizen science
application, GLRI-WHER, was
launched and made available online
at http://glri.wher.org.
It was designed for the everyday
citizen to report individual events
as well as for volunteer groups doing periodic monitoring and surveillance on the Great Lakes
shorelines looking for evidence of
avian botulism or algal bloom outbreaks.
Who Developed GLRI-WHER?
With support from a grant from the
GLRI at EPA, the Wildlife Disease
Information Node (WDIN), a partnership between the USGS Na)LJXUH3RLQWVRQWKH*/5,:+(5PDS
GHSLFWUHSRUWVRIGHDGRUVLFNZLOGOLIH

After being recorded, these observations of dead/sick wildlife and
algae can be joined and viewed
with other event sightings, enabling people to see where similar
events are happening.

Who Wants this Information?
Scientists working in state, federal
and non-profit agencies are looking
for your help to identify events that
could be important in research on
Avian Botulism and protecting waterfowl from this disease.
This information is being used to
promote a healthy Great Lakes ecosystem by:

Assisting in detection of avian
botulism , algal blooms outbreaks and other risks to human
and animal health
x Aiding in timely communications to the public about beach
health and water conditions
x Helping to design and coordinate disease control and prevention strategies
x

glri.wher.org

Great Lakes Beachcombing
Citizens
The ordinary Great Lakes beachcomber can help to improve this
important ecosystem by reporting
their sightings of sick/dead wild
animals to GLRI-WHER. After
creating an account, users can enter
their observations (e.g. date, location, species of animal(s) involved)
using a simple step-by-step form.
Furthermore, they can see their individual reporting history separately or joined with reports made
by other users.

Great Lakes Volunteer Group
Coordinators

)LJXUH6FHHQVKRWV
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In addition to offering a place for
public individuals to enter animal
and algal blooms observations,
GLRI-WHER was also designed as
an online solution for data collection for volunteer groups doing pe- GLRI-WHER Features: Maps, This application is a beta version. If
you encounter any problems let us
riodic monitoring and surveillance Reports, Email Alerts and
know! You can also share your
on Great Lakes shorelines.
More
feedback with us at
Incorporating recommendations
botnet@wdin.org.
Once data are entered, they are
provided by GLBCN members,
available to registered users for reGLRI-WHER’s online form was
view in reports, maps and querying For More Information
designed to specifically meet the
tools.
data collection needs of any organVisit the WHER web site at http://
ized Great Lakes volunteer group. Anyone can sign up to receive daily glriwher.blogspot.com/p/about.html
To begin using GLRI-WHER, vol- email alerts from the site or grab
or contact us:
unteer coordinators need only rethe URL for a GeoRSS feed to plug
quest that their organization name into their own feed readers to stay Wildlife Disease Information Node
Nelson Institute for Environmental
be added to the established list
up to date as reports are made.
within the application.
Studies
University of Wisconsin
Getting Started – It is Easy
If your volunteer network already
550 North Park Street, Room 60
has a system or data management
Beachcombing enthusiasts can start Madison, WI, 53706 USA
solution in place, get in touch and
reporting as soon as they sign up at
we will work on a process to get
http://glri.wher.org!
Phone: +1.608-616-WHER
your data included. Your group
E-mail: botnet@wdin.org
will benefit from seeing your data Volunteer coordinators get in touch
joined with data contributed by the with us at botnet@wdin.org to set
public and other Great Lakes volun- up your group account and learn
teer groups.
how to manage it. Training assistance is available as needed.

For a Healthy Great Lakes Ecosystem

Concerned about the Great Lakes? Consider using the online Great Lakes Restoration Initiative Wildlife Health Event
Reporter (GLRI-WHER) to report dead/sick wildlife, algal bloom outbreaks or other unusual environmental activity that
you observe along the shore. Your reports will help local, state or federal government researchers, scientists and nonprofit agencies who are working to restore our Great Lakes ecosystem. Check out the site to see what other Great Lakes
advocates are reporting!

Share What You See
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