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Program
hleslie@state.pa.us 



1Type E Botulism Outbreaks: A Manual for Beach Managers and the Public

Introduction

levels that induce concern about the ecological health 

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

provide information regarding Type E botulism and 
how to control its spread throughout the region.  

This manual is intended to provide both beach 
managers and the general public with guidance 
on Type E botulism and to provide sources of 

strains of bacteria cause botulism, the type E strain 

some of the information contained herein does relate 
to the type C strain as well (also referred to as avian 

federal, state, and other resources.  

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

The 

proposal announcements, and new publications. 

laura@epa.gov OR visit www.glrc.us/initiatives/
botulism/index.html.
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Background

strains of the bacterium Clostridium botulinum, which 

system of animals and humans. The disease is 

if left untreated. Several distinct strains have been 

The type E strain is responsible for most of the 

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 

found in the intestinal tracts of live, healthy animals. 

desiccation, and are therefore capable of remaining 

germinate and the bacterium enters the vegetative 

environments containing a suitable nutrient source 

botulism when they prey on other animals that 

poisoning include paralysis, which often leads to 
death. Death can also result from water deprivation, 
electrolyte imbalance, respiratory failure, or 

due to the large geographic areas involved, but it 

administered immediately; however, even under 
these circumstances, rehabilitation is frequently 
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Background

The frequency and severity of Type E botulism 

however, have led to concern for the ecological health 
of the nearshore waters.  

in the Upper Peninsula. The total estimates for that 
year reached 17,125 avian mortalities for the entire 

According to estimates compiled from the U.S. 

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 

widely, and the numbers may be underestimated if 

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 
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Background

Disease Transmission
There are a few potential pathways for botulism 

that wash up on the beach can become sources for 
C. botulinum growth, and shorebirds may ingest the 

maggots can be produced from a single waterfowl 
carcass. At least for Type C, consumption of as few as 

common observations of recently dead birds very 
close to an older carcass full of maggots. 

transmission of botulism. Current hypotheses under 
study are whether invasive quagga mussel beds 
may create additional habitat for C. botulinum and 

round goby which feeds heavily on Dreissenid 

eating water birds. Obvious signs of such a nearshore 

edge.

Dreissenid mussels are implicated in another 

native Cladophora
occur because of increased water clarity and sunlight 
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Background

the decaying large mats of sloughed algae in the 

and a rich growth medium. This creates an ideal 
environment for the vegetative state of C. botulinum 

of Cladophora, such as nearshore nutrient levels, may 

Despite evidence that the suspected current 
ecological pathway of botulism is closely related to 

mechanism that transports it through the food chain 

Figure 5. Cladophora  
cladophora plant
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Botulism Prevention

triggers that cause C. botulinum to start producing 

early enough, certain management techniques, if 

mitigate the magnitude of waterfowl mortality. These 
measures include monitoring, detection, removal, 
carcass handling and disposal, carcass reporting, 
wetland management, bird rehabilitation, and bird 

fairly consistent and predictable time frame. These 
conditions have direct management implications that 

in problem areas, planning for and implementing 

best management options during the botulism 

Detection

with this disease; however, some visual signs of 
botulism infection are typically evident. 

propelling themselves across the water as shown 
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Botulism Prevention

erratically near the surface. This behavior may 

spreading botulism.

Diagnosis of botulism requires animal testing and 

or in tissue samples of dead birds, such as from the 
heart or liver. The heart from a carcass suspected of 

Removal

carcasses by burial or burning (in accordance with 

C. botulinum needs protein to produce the botulism 

removes this protein source and thus reduces the 

thorough carcass retrieval is critical. A single carcass 

left in the water or on the beach could prolong an 

Each state may have varying procedures for proper 

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 

gloves or a use a garbage bag over your hands. 

your gloves in a garbage bag and place them in 
the trash.

the shoreline, remove them from the garbage 

animals from unearthing them. Do not compost 
carcasses.

*Inspect carcasses for leg bands and other devices (e.g., 

birds to U.S. Geological Survey Bird Banding Laboratory   

many, where, and when

Carcass Reporting
Persons that encounter a live animal suspected of 

immediately contact their State Department of 

contact list is provided as part of this manual.
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Botulism Prevention

C. botulinum
when employing this method, and avoid altering 
water depth during hot weather. This may increase 

protein source for the bacteria and prolonging an 

shade, and protection from predators may help 

circumstances, such as for the treatment of 

available, but its use requires veterinary training and 

be constructed to facilitate rapid and complete drain
age to encourage bird movement to alternate areas.

Summary

by botulism across a widening geographic region 
are a continuing cause for concern and highlight the 

native and sensitive wildlife populations, and it 
has implications for the overall ecological health 

the enjoyment of the many visitors to local beaches. 

important way to reduce these impacts.
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Human and Pet Health

Human and
Pet Health

in their organs and tissues have further supported 
the assumption that Type E botulism associated 

government health agency statements regarding 

message to the general public about their safety. 

general food handling and preparation guidelines by 

curing and preparation methods led to production 

the right amount of time. Thus, using common safety 

following correct food preparation guidelines will 

Consider the following general precautions to protect 
human and pet health: 

hands.

not be consumed.
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Human and Pet Health

Currently, the federal government does not 
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 

recommended by various states and federal agencies.

State Temperature Comments

state

state

Pennsylvania At least this temperature to www.pserie.psu.edu/seagrant/publications/
fs/Botulism_12-2003.pdf 

Ohio state

www.dec.ny.gov/animals/28433.html 

it
www.miseagrant.umich.edu/
news/2008/10-handling-birds-avian-
botulism.html 

temperature advice. 

-----

that no one eat anything that is 
questionable as a food source.  

Administration /Center for 

 

Administration

 

USDA United States Department of Agriculture 
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Frequently Asked Questions

The threat to human health is minimal, and the 

from Type E botulism were caused by consumption 

recreational anglers, coastal residents, and interested 

Clostridium botulinum. Avian botulism has been 

is typically caused by eating improperly canned or 

C, D, and E cause illness in mammals, birds, and 

produced by the bacteria. The following are the 
four most common types of botulism: 

caused by consumption of bacteria in improperly 

facial aesthetic products. 

Photo by Donna Dewhurst
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Frequently Asked Questions

are both brought on by consumption of these 

typically restricted to marshes and wetlands in 

River. Type E botulism is more prevalent in the 

California. 

mammals. A few cases of Type E botulism in 

rare. 

cormorants, and gulls in particular are the bird 

cause. Type E botulism is contracted by ingesting 

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 

The active bacteria that cause botulism grow only 

large amounts of decaying plant growth, which 

contain the bacterial spores in their tissues are also 

Clostridium 
botulinum Type E should not grow and produce the 

Where does botulism come from?

in the tissues and digestive tracts of live, perhaps 

for the birds. This might account for preferential 

the carcass of an infected animal can continue the 
spread of botulism, which may be responsible for 
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Frequently Asked Questions
the thousands of migrating birds that have died, 
including loons and other species. According 

been listed as threatened, endangered or of special 

of botulism. Additionally, dead wildlife may 

including pets. 

Ontario, with estimated avian mortalities coming 

of a large number of waterfowl was encountered in 

the phenomenon was suspected of being a form 

Type C botulism poisoning (Canadian Cooperative 

happen only when a variety of particular ecological 
factors occur concurrently, such as warmer water 

and adequate levels of bacterial substrate. As 
average air and water temperatures have risen on 

conditions have been occurring more frequently on 

eat maggots from the decaying carcasses of infected 

quagga mussel beds may create additional habitat 

the bacteria and pass it up the food chain when the 

goby. 

increase in growth of the algae Cladophora (a species 

therefore prompting increased algal growth. This 
increase in algal growth and the subsequent decay 

occurred during periods of low or rapidly declining 

drawdown events in wetlands have also correlated 

water and sediment temperatures during low water 
events. 
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Frequently Asked Questions
As Type E botulism results in paralysis, infected 

birds may not be able to hold their head up and as 

not be harvested or eaten. 

few other types of poisoning, can produce similar 

of Type E botulism requires that the Type E 

dead bird may be evidence that the bird died of 

was produced after death, during putrefaction, and 

Cladophora

The recent increases in the growth of Cladophora 
ultimately result in increased decaying plant 

environment suitable to the bacterium that 
Why 

are botulism outbreaks occurring now?

has cited rare reports of Type E botulism on the 

new location is if the optimal environmental factors 

 (See also: Why are 
botulism outbreaks occurring now?

signs of illness, and follow good sanitary practices 

especially important to stay away from the gut 

Similarly, when preparing waterfowl, the gut 
should be immediately removed and care should 

birds for consumption to ensure maximum safety?

temperatures. 

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 

Clostridium botulinum resource list (fsrio.nal.
What steps should I take when 

maximum safety?

about water quality, contact your local health 
department or swim in a regulated beach area. 
Remember that beaches sometimes close for 

information regarding beach advisories can be 

dead animals on the beach. 

Dead wildlife may contain potentially harmful 

ingested a contaminated carcass, monitor it for 

suspect your pet is falling ill. 

wear gloves to handle any dead animal. 

Remove the intestines of birds soon after harvest; 

contact with any gut material should be avoided. 

washed before and after handling any raw food, 

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 

advisories. 

awareness of the conditions that lead to avian 
botulism and prompt corrective action can greatly 
reduce the epidemics that now claim hundreds 

birds in areas of avian botulism epidemics should 
be reported immediately to state and federal 

with answers to additional questions. (Please see 

also help prevent the spread of botulism, as the 
bacteria in the carcasses can serve as the source of 

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 

 

How should I notify authorities of a potential 
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Frequently Asked Questions

reporting accurate information about botulism, you 
will assist natural resources managers and others 
involved in wildlife conservation planning. 

People who handle dead wildlife should wear 
protective gear, such as disposable rubber gloves 

diseased or dead bird is handled without gloves, 
hands should be thoroughly washed immediately 

cleaner. 

area, especially after a botulism outbreak?

or invert a plastic bag over your hands when 

allowed, while in other areas incineration may be 

should be placed in heavy plastic bags to avoid the 

The major goal should be to protect yourself, while 

available for consumption by other wildlife. 

Rehabilitation is unusual, but may be possible if 

Recovery can be aided by providing these birds 

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 

handling and must be given early on. Surviving 

practiced when handling wildlife. Contact the 

agency for more information about rehabilitation 

health of the Great Lakes! 

is available online at glri.wher.org. 

events that could be important in research on avian 

through 2001, botulism was responsible for the deaths 

ecosystem, do your part and share what you see! 

wdin.org!  

individual, sign up at glri.wher.org!  

For more detailed information about GLRI-WHER see 
the Appendix. 
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Manual Sources

common loons (Gavia immer
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Manual Sources
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Appendix

Photo by Donna Dewhurst
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Great Lakes Restoration 

Initiative - Wildlife  Health 
Event Reporter  

 
An online tool for the gen-

eral public & volunteer 
groups to record environ-
mental and wildlife health 
events around the Great 

Lakes 
 
 
Great Lakes Restoration Ini-
tiative—Wildlife Health Event  
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 do-
ing periodic monitoring and sur-
veillance on the Great Lakes 
shorelines looking for evidence of 
avian botulism or algal bloom out-
breaks.   
 
Who Developed GLRI-WHER? 
 
With support from a grant from the 
GLRI at EPA, the Wildlife Disease 
Information Node (WDIN), a part-
nership between the USGS Na-

tional Wildlife Health Center and 
the UW Madison Nelson Institute 
for Environmental Studies, devel-
oped this user-friendly system.   
 
Why Collect this Information? 
 
Injured or dead wildlife, as well as 
evidence of algal blooms, can be an 
indication that an area is being af-
fected by a Botulism outbreak.  
Over the years, incidences of botu-
lism in the Great Lakes has in-
creased steadily, and in the 1998-
2001 period was responsible for the 
deaths of thousands of birds in 
Lakes Huron and Erie.    
 
After being recorded, these obser-
vations of dead/sick wildlife and 
algae can be joined and viewed 
with other event sightings, ena-
bling 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 wa-
terfowl from this disease.  
 
This information is being used to 
promote a healthy Great Lakes eco-
system by: 
 
 

Assisting in detection of avian 
botulism , algal blooms out-
breaks and other risks to human 
and animal health 
Aiding in timely communica-
tions to the public about beach 
health and water conditions 
Helping to design and coordi-
nate disease control and preven-
tion strategies  

 

For a Healthy Great Lakes Ecosystem  
 

glri.wher.org 



Great Lakes Beachcombing 
Citizens  
 
The ordinary Great Lakes beach-
comber 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, loca-
tion, species of animal(s) involved) 
using a simple step-by-step form.     
 
Furthermore, they can see their in-
dividual reporting history sepa-
rately or joined with reports made 
by other users.  
 
Great Lakes Volunteer Group 
Coordinators   
 
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 collec-
tion for volunteer groups doing pe-
riodic monitoring and surveillance 
on Great Lakes shorelines.  
 
Incorporating recommendations 
provided by GLBCN members, 
GLRI-WHER’s online form was 
designed to specifically meet the 
data collection needs of any organ-
ized Great Lakes volunteer group. 
To begin using GLRI-WHER, vol-
unteer coordinators need only re-
quest that their organization name 
be added to the established list 
within the application.    
 
If your volunteer network already 
has a system or data management 
solution in place, get in touch and 
we will work on a process to get 
your data included.  Your group 
will benefit from seeing your data 
joined with data contributed by the 
public and other Great Lakes volun-
teer groups.  
 

GLRI-WHER Features: Maps, 
Reports, Email Alerts and 
More 
  
Once data are entered, they are 
available to registered users for re-
view in reports, maps and querying 
tools.   
 
Anyone can sign up to receive daily 
email alerts from the site or grab 
the URL for a GeoRSS feed to plug 
into their own feed readers to stay 
up to date as reports are made.  
 
Getting Started – It is Easy  
  
Beachcombing enthusiasts can start 
reporting as soon as they sign up at 
http://glri.wher.org!  
 
Volunteer coordinators get in touch 
with us at botnet@wdin.org  to set 
up your group account and learn 
how to manage it.   Training assis-
tance is available as needed.   

This application is a beta version. If 
you encounter any problems let us 
know!  You can also share your 
feedback with us at  
botnet@wdin.org.   
 
For More Information 
 
Visit the  WHER web site at http://
glriwher.blogspot.com/p/about.html 
or contact us:  
 
Wildlife Disease  Information Node 
Nelson Institute for Environmental 
Studies  
University of Wisconsin 
550 North Park Street, Room 60 
Madison, WI, 53706   USA 
 
Phone:  +1.608-616-WHER  
E-mail: botnet@wdin.org 
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For a Healthy Great Lakes Ecosystem 
Share What You See 

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 non-
profit agencies who are working to restore our Great Lakes ecosystem. Check out the site to see what other Great Lakes 
advocates are reporting!   












