
Fish and Bird die-offs on Canadian side of Lake Erie – 2001 – Jeff Robinson, Canadian Wildlife Service 
 
The July to September period fish and bird die-offs were reported by various citizen and government agents along 
the Canadian shoreline of Lake Erie starting in late June.  Fish die-off events of small to moderate scale are a 
relatively normal occurrence along certain shore reaches of the north shore.  Citizens living in these areas have 
observed these in the past and are not generally alarmed by such events when they occur.  In recent years, the 
numbers of dead fish has increased dramatically with the increased occurrence of round gobies in these die-off 
events.  Following is a chronology of die-off events reported in 2001. 
 
July 31:  Reports of dead birds and fish east of Port Dover associated with a rapid drop in water temperature in the 
near shore area.  Similar event occurred in the area of Dunkirk, New York, during the same week.  Birds involved 
were primarily gulls.  One report included 30 dead gulls on the beach east of Port Dover, with some numbers of 
dead gulls observed as far east as the mouth of the Grand River.  Gulls and shorebirds were reported from Point 
Pelee National Park, as well, but no reports of large numbers of dead birds other than at Port Dover.  Gulls collected 
from Port Colborne at the mouth of the Welland Canal tested positive for botulism type E.  Twenty dead ring-billed 
gulls encountered on south beach of Long Point National Wildlife Area and 2 sick birds exhibiting botulism type E 
symptoms, but none were collected for testing.  Several hundred apparently healthy cormorants and gulls foraging 
and roosting along the north shore of Long Point.  No dead fish observed on north or south beaches. 
 
August 16:  Fish die-off at Wheatley did not result in any unusual bird mortalities, but had large numbers of gulls 
foraging on thousands of dead or dying gobies for several days.  A similar fish die-off/lake thermal event occurred 
along the shoreline from Port Dover to possibly Port Colborne on the same day.  Higher numbers of bird mortalities 
were reported early in the week and were investigated on August 23 and 24th at beaches between Hoover Point and 
Featherstone Point where 38 dead birds, 1 mudpuppy and 3 shorebirds were counted by a citizen.  Canadian 
Wildlife Service collected 4 birds for blood samples and several dead ring-billed gulls, black-backed gulls, 2 
Caspian terns, 13 cormorants).  Earlier in the week, 2 great blue herons were picked up by local animal control 
agency as sick animals (Jeff Robinson observed another apparently sick heron on an offshore island, but was not 
able to get out to the island).  In the area there were numerous apparently healthy ring-billed gulls, cormorants, 
Caspian terns, mallard ducks, Canada geese and great blue herons.  The only dead fish evident on the shore were 
freshwater drum (sheepshead) and the citizen reporting indicated he had not seen any remarkable numbers of dead 
gobies or other fish on the shoreline.  He noted there had been some higher number of dead birds evident last fall 
when similar die-offs had occurred elsewhere, but it was not reported at the time.  During 2002 there were more 
dead birds than last year.  Jeff Robinson visited the citizen again on August 24, and picked up 2 more dead 
cormorants and 1 ring-billed gull and 1 black-backed gull which were all the new dead birds from the day before.  
 
Staff of the Long Beach Conservation Area east of Lowbanks had been encountering numerous dead gulls on their 
beaches for several days, but had not noticed unusual numbers of dead fish or mudpuppies.  Picked up 3 ring-billed 
gulls and 1 black-backed gull from staff, as well as 1 ring-billed gull from the beach area where 14 had been 
reported earlier in the day.  
 
West of Lowbanks:  Surveyed a beach where a dead bald eagle had been reported on August 23.  The dead eagle 
was not found (the citizen was quite confident it was an eagle, as he correctly identified black backed gulls also on 
the beach there).  Picked up several dead ring-billed gulls, black-backed gulls and cormorants on this beach (1 gull 
and 1 cormorant were banded).  This beach is within sight of Mohawk Island National Wildlife Area which has 
nesting colonial water birds (gulls, cormorants and terns) on it which are monitored for contaminants and 
productivity by Environment Canada/Canadian Wildlife Service personnel on a regular basis.  On August 23, the 
island was visited by researchers who noted the following:  approximately 30 dead double-crested cormorants 
(hundreds of live ones) and several sick ones; 50 dead Caspian terns including a few chicks; 10 dead great black-
backed gulls; and a few dead ring-billed and herring gulls.  There were also 2 sick ring-billed gulls; lying on their 
backs; also noted about 5 dead gulls on the east pier at Port Maitland (but none were retrieved).  The citizen 
reporting the bald eagle indicated that other dead birds had been gathered up earlier in the week and burned by 
another individual.  
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Rock Point Provincial Park reported dead gulls, cormorants and shorebirds were being collected and buried by 
maintenance staff.  A citizen just west of Port Maitland reported dead cormorants, gulls and fish as well on August 
25.  They reported dead 8"catfish and drum, but no gobies in any numbers.  
This die-off seems related to a lake thermal event triggered by a storm with moderate to strong north winds on 
August 17.  
 
Canadian Wildlife Service staff on Long Point National Wildlife Area just west of this reported die-off did not 
encounter any remarkable gull mortalities on the beaches during this week. 
 
September 6:  Site visit to Mohawk Island National Wildlife Area east of Port Maitland in Lake Erie, which is a 2 
hectare rocky island, 2 kilometers off shore. 
 
Several hundred cormorants, several hundred common terns and Bonapartes gulls and less than 100 Caspian terns 
were evident on the island and flew off as we approached the island.  Also, there were ring-billed gulls, greater 
black-backed gulls, mallard ducks and several shorebirds evident on the island. 
 
We walked the island systematically and counted and identified (as much as possible) all dead birds encountered.  
As well, live, sick birds were collected live for testing at the CCWHC at the University of Guelph.  Few dead fish 
were observed on shore, finding 1 dead mudpuppy, 1 rock bass, numerous sheepshead, and a sucker species floating 
nearby.  No gobies in evidence on shore here. 
 
Counts of dead birds: 
 
Double-crested Cormorants: 128 
Ring-billed gulls 94 
Herring gulls 54 
Greater Black-backed gull 30 
Caspian tern 50 
Common tern 2 
Bonaparte’s gull 3 
Shorebirds 22 
Blue-winged teal 2 
Mallard      2 
Total 387 
 
Many dead chicks (especially terns) were not included in the count, as they were not related to the botulism 
outbreak that was being monitored.  The dead birds were quite dried out and were in various stages of 
decomposition.  Many of the Caspian terns had been dead for some time, being observed in the apparent nesting 
area (an area where mussel shells have piled as a result of wave and ice action).  There were some relatively fresh 
Caspian terns, but none were recent enough to enable testing for botulism.  Cormorants and black-backed gulls were 
in 3 different apparent episodes; some carcasses had pupating flies, some had active maggot infestation and a 
smaller number were relatively fresh or sick, but still alive.  We retrieved 1 cormorant, 1 black-backed gull, 1 ring-
billed gull and 1 immature herring gull alive for analysis at CCWHC.  Test results were negative for serum, but 
birds exhibited classic symptoms.  Ring-billed gulls observed included a high proportion of birds which died at the 
end of the nesting period likely from other natural causes found in colonial waterbird colonies.  Six live, but sick 
shorebirds were also captured for assessment at the CCWHC (these included a lesser yellow-legs, a semi-palmated 
plover, a white-rumped sandpiper).  Also, approximately 6 more dead shore-birds were collected for possible 
analysis at the CCWHC, with the live shorebirds.  Most shorebird remains were relatively fresh.  The blue-winged 
teal had been dead for some time, one skeleton had the wings detached as it had been obviously scavenged and the 
other was an articulated skeleton.  The 2 mallards were more recent deaths, but were not usable specimens.  We 
counted 63 cormorant nests on the island. 
 
 
September 8:  Phil Ryan from the Lake Erie Fisheries Assessment Office in Port Dover investigated a reported fish 
and bird die-off between Port Dover and Selkirk.  
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• Large amount of decaying Cladophora inshore 
• Counted 29 sheepshead, 2 rock bass, 1 white perch, 1 smallmouth bass, 2 burbot , 1 cormorant and 1 

seagull dead along .3 km of shoreline 
Selkirk Provincial Park access to beach 

• Counted 19 sheepshead, 2 rock bass, 2 gobies and 2 seagulls 
East of Peacock Point – sandy bay with Cladophora on beach 

• Counted 15 sheepshead, 1 rock bass, 1 bullhead, 1 stone-cat, 3 cormorant, 2 seagull and 1 great blue heron 
(collected) 

General Comments: 
• Strong winds on the weekend brought fish into beach on weekend, but offshore wind may have carried some 

away (Sunday night) 
• Fish had been dead for a few days to a week 
• Recent mortalities of birds had occurred – 1 seagull, 3 cormorants, 1 heron 
Burbot were not full sized, and may be immature fish.  Observation is significant as burbot unlikely to bloat and 
wash up on beach. 
 
September 18:  Report of 20 dead gulls on beach on west side of Rondeau Provincial Park.  Park staff investigate, 
but no specimens retrieved for testing.  No large scale mortalities encountered subsequent to this.  Some dead gobies 
noted in same beach area.  Continued reports of sick or dead birds from beaches east of Port Dover to Lowbanks.  
 
October 5:  Sixteen black-backed gulls reported from Pelee Island in western Lake Erie with specimens submitted to 
Guelph (no positive test for botulism type E). 
 
October 19:  Bird watchers report seeing loons flying overhead in the London area; co-operators on both sides of 
lake alerted to watch for sick loons in the eastern basin east of Port Dover.  Public reports dead cormorants on beach 
at Burlington, on Lake Ontario, which Canadian Wildlife Service staff investigate and determine mortality was due 
to wire strikes.  Some reports of dead birds continue. 
 
October 29:  Storms over the previous 2 days on Lake Erie.  Check beach areas from Port Bruce to Lowbanks for 
dead birds.  Low numbers of birds encountered, one dead common loon at Hoover-Featherstone Point beach area 
where high numbers of gulls had been encountered in August and September.  
 
November 3:  Telephone calls in morning of numerous loons coming ashore dead and alive east of Port Dover.  No 
live loons are encountered on the site visits, but many are observed and collected for botulism testing.  Counts are 
not done on this day as the extent of the shoreline effected and attempts to gather fresh specimens are priority. 
 
November 15:  Counts of dead birds on known beach areas are conducted for 1 km at each area.  Port Bruce and 
Port Burwell each have 1 loon per kilometer.  Long Point has 35 loons, which is approximately 1 loon per kilometer 
of shoreline surveyed.  Port Dover beach has no loons on the beach surveyed, but is the only beach with high 
numbers of diving ducks (12 scaup, 4 red-breasted mergansers, 1 grebe and 1 white winged scoter).  Featherstone to 
Hoover Point; 60 red-breasted mergansers, 35 common loons, 1 grebe, 2 long-tailed ducks, 2 ring-billed gulls, 3 
scaup. Knights beach area, 1 cormorant, 33 loons, 2 ring-billed gulls.  Shoreline opposite Mohawk Island, 7 
common loons, 1 black-backed gull, 1 long-tailed duck.  Lowbanks, 5 common loons, 1 black-backed gull, 1 long-
tailed duck.  Other locations reported some dead birds, but no large concentrations.  Virtually no dead loons were 
reported from other basins of the lake, with 1 report of several dead loons from the Erieau shoreline in November, 
but specimens were not submitted for testing. 
 
 
Below is a summary of dead bird surveys conducted by Long Point Bird Observatory volunteers on 3 km of beach 
at the tip of Long Point in the fall of 2001.  The tip is a well used roost for gulls and several thousand double-
crested cormorants regularly roosted on a 5 km long sandbar west of the tip of Long Point throughout the late 
summer and early fall of 2001.  Note that no loons were encountered at this location in this period. 
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Beached Bird Counts Tip of Long Point  
(Fall 2001)         

 Aug 10- 
Sep 6 13 Sep 20 Sep 27 Sep 4 Oct 11 Oct 19 Oct 25 Oct 1 Nov 8 Nov 

           

Double-crested Cormorant 2 1 0 4 0 1 0 0 0 0 

Ring-billed Gull 19 1 4 6 8 15 3 2 0 1 

Herring Gull 8 1 0 1 2 5 1 0 0 0 

Great Black-backed Gull 8 1 0 1 0 0 2 0 0 0 

Bonaparte's Gull 1 0 1 0 0 1 0 0 0 0 

Common Tern 0 0 0 0 0 0 1 0 0 0 

Lesser Scaup 0 0 0 0 0 1 1 2 0 0 

Greater Scaup 0 0 0 0 0 0 0 0 0 1 

Green Heron 0 0 0 1 0 0 0 0 0 0 

Red-breasted Merganser 0 0 0 0 0 0 0 0 0 2 

           

Totals 38 4 5 13 10 23 8 4 0 4 

           

Overall Total for fall 109          

Total Species 10          

 
 
 
 
First week of December:  Beach surveys conducted following another storm event in early December found no new 
bird mortalities in the eastern basin of Lake Erie. 
 
Temperature profiles were recorded for sites from Port Dover to the mouth of the Grand River and results are 
presented as powerpoint slides. 
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Location of temperature probes in 2001. 
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Type E Botulism
Summary of Tests Conducted

81192# Positive tests

2212193# Submissions 
tested

4418256# Submissions

2001200019991998

Type E Botulism
Bird Species Affected

CCNTNTGrebes
PPPNTShorebirds
PPPNTDiving Ducks
CPNTNTDC Cormorant
CNTPNTBonaparte’s Gull
CPPNTGBB Gull
CPPPHerring Gull
CPPNTRB Gull
CCCNTRB Merganser
PCCCCommon Loon

2001200019991998

C - Confirmed P - Presumptive NT – Not Tested

Stomach Contents
Birds from Type E Botulism Events

Lake Erie and Lake Huron
1999-2001

72284273285Total

-1----1DC Cormorant

* Includes fingernail clams, mudpuppies, frogs, hemipterans
+ includes alewife, smelt, cyprinids, sheepshead, gizzard, shad, salmonids

1-----1Bonaparte’s gull

-3--2-5GBB Gull

--21214Herring Gull

-33-2512RB Gull

1----12Oldsquaw

--11112Red Necked 
Grebe

--2-344Eared Grebe

-1-14610RB Merganser

-----11Red Throated 
Loon

41401131343Common Loon

No 
food

UnidentifiableOther *Zebra/
Quagga

Other 
Fish +

GobiesNSpecies

Type E Botulism
Identification of stomach contents

Birds Dying in Botulism Events
Frequency of item in 

stomach
Food items identified

7/85No Food Present

22/85Unidentifiable remains

8/85Other (frogs, mudpuppies, 
invertebrates)

4/85Zebra/Quagga Mussels

27/85Other Fish

32/85Gobies

Type E Botulism
Canadian Detection and Diagnosis

Detection, collection and reporting of dead birds 
and outbreaks

- Canadian Wildlife Service
- Ontario Ministry of Natural Resources
- Parks Canada – Point Pelee
- Ontario Parks – Rondeau, Pinery
- Public Health Units
- Members of the public

Post Mortem Examination of Dead Birds
- Canadian Cooperative Wildlife Health Centre
(Guelph)

Laboratory testing of tissue samples
- Animal Health Laboratory (University of Guelph)

Analysis of birds’ stomach contents
- Ontario MNR Fisheries Research Station
(Wheatley)

Type E Botulism
Post-Mortem Examination of Dead Birds

1) Selection of specimens for post-mortem 
examination

- species
- geographic area
- carcass condition

2) Gross necropsy of carcasses
- evaluation of body condition
- description of gross lesions
- collection of samples for further testing

3) Diagnostic testing of samples
- botulism testing by mouse inoculation
- histology
- toxicology (metals, cyanide)
- virology (virus isolation)

PFOCAZIO
Doug Campbell, CCWHC - University at Guelph
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Type E Botulism
Testing of Gobies
Dr. Philip J. Byrne

-MNR, Port Dover, collected gobies by trawl, 
and they were transported to Guelph

- Fish were held for observation in Guelph
- Sick fish were killed and examined
- Protocol:

-Gross examination 
-Routine bacteriology
-Histology
-Mouse inoculation
-Electron microscopy

Type E Botulism
Testing of Gobies
Dr. Philip J. Byrne

Results:
- Gross observations - many gobies lost skin in

the caudal half of their bodies
- apparent paralysis of tail

-Botulism testing - all negative
Conclusion:
-Initially healthy fish
-Botulism was not the cause of death
-Death likely due to stress and/or opportunistic 

infections

PFOCAZIO
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Botulism in Fish and Wildlife in New York State Waters of Lake Erie 
 
Ward Stone, NYS Department of Environmental Conservation’s Pathologist 
 
Ward Stone provided an overview of NYSDEC’s work with the botulism outbreak in New 
York’s waters of Lake Erie, including the following information: 
 

The Delmar, New York, Laboratory took in 1,000 lbs. of loon in one shipment alone during • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

the height of the avian die-offs in 2001. 
 

Old Squaw (Long tailed ducks) that tested positive for Type E botulism were feeding on 
quagga mussels (Dreissena bugensis). 

 
Type E botulism diagnosed was first found in Lake Erie in 1999.  The NYSDEC lab first 

diagnosed type E botulism in the fall of 2000. 
 

2001 - Type E botulism was found in fish alimentary canals (in gut content). 
 

2001 - Type E botulism was found in sheepshead, both in gut and tissue samples. 
 

2001 - Type E toxin was found in mudpuppies (salamander-like, aquatic amphibians). 
 

Mats of Cladophora, a filamentous algae, were found during some of the outbreaks. 
 

Shorebirds were impacted.  Sanderlings were found with type E botulism.  The birds were 
feeding on magots from dead sheepshead. 

  
Maggots (fly larvae) – had type E toxin.  

 
Bald Eagle – Hatched in 2001 Delaware River (Peter Nye) was found dead in Chautauqua 

County near Lake Erie.  The bird tested positive for Type E botulism.  The eagle had 
large fish in gullet, including smallmouth bass. 

 
Type E botulism was found in the following species of birds: common loon,   

double-crested cormorant, long-tailed duck, red-breasted merganser, ring-billed gull,
 herring gull and great black-backed gull. 
 

Mudpuppies and round gobies were found inside some of the gulls. 
 

Mudpuppies were found in some of the mergansers and loons. 
 
 Despite three years of monitoring the Lake Erie outbreaks, the NYSDEC has been unable 
to determine where many of the animals were exposed to the toxin, particularly the loons and 
diving ducks that died in late fall.  To date, there have been practically no observations of sick 
loons or ducks; they almost invariably have washed ashore dead.  Because winds may transport 

 37 
 



 38 
 

floating carcasses great distances, and because there are few people normally out on the lake at 
that time of year, the mystery remains. 
 
 
 Since type E’s appearance in New York in 1999, staff of the Department of 
Environmental Conservation’s (DEC) Division of Fish, Wildlife and Marine Resources have 
documented the extent of mortality, tried to understand toxin pathways in the ecosystem, and 
made recommendations about human health concerns and potential remedies.  Lake Erie 
Fisheries Unit staff have observed fish morbidity and mortality, collected dead fish and birds, 
and collected sediment, mussels and healthy fish for studies on diet and Clostridium growth.  
Staff from DEC’s Buffalo office and the Wildlife Pathology Unit (WPU) in Delmar have 
systematically monitored many beaches, bays and harbors for dead fish and birds.  All of the 
birds and some of the fish are transported to the WPU’s laboratory where post-mortem 
examinations are completed.  Such examinations include selection of samples for botulism 
testing, observations of ingested food items, and the identification of other causes of death.  This 
work has confirmed the suspected importance of the round goby in the toxin pathway and 
identified mudpuppies as a probable toxin victim and vector. 



Botulism in Humans 
 
John C. Lyons, MD, FACS, MSME 
 
Definition: 

Botulism is a syndrome induced by poisoning through proteins produced by the bacterium • 

• 
• 

• 

• 

• 

• 
• 
• 

• 

• 

• 

• 
• 

• 
• 
• 

      Clostridium botulinum. 
These proteins produce a paralysis of the muscles and death by respiratory insufficiency. 
Clostridium botulinum is but one strain of the bacterial genus Clostridium. According to 
Bergey’s Manual of Systemic Bacteriology the genus includes 83 strains of which 30 are 
pathologic in humans. 

 
Clostridium (From: Gorbach Bartlett Blacklow):       

Some common pathologic strains of the Clostridium species and their associated condition 
include: 

 Clostridium difficile – diarrhea 
 Clostridium perfringes – gas gangrene 
 Clostridium tetani – tetanus 
 Clostridium botulinum – botulism 

Clostridium species are ubiquitous in nature, in both soil and water, and are generally  
innocuous to humans. 
They are resilient, forming spores when growth conditions are marginal and remaining 

      viable in the environment for extended periods of time. 
Clostridium botulinum spores are ubiquitous in soils and aquatic sediments. 
They are activated under conditions of low oxygen tension and pH >4.6 
Under these and further conditions, the bacteria may produce clinical  
disease in animals or humans. 
Typically gram-positive (in late tissue recovery, may  
appear gram-negative).  
The microscopic appearance is that of fat, boxcar-shaped rods. 

   
The bacteria may be subsetted on the basis of other characteristics  

  such as biochemistry, metabolism or other features.     From: Gorbach Bartlett Blacklow 
Clostridium species are primarily anaerobic. 
Some Clostridium species are quite “aerotolerant,” such as: 

 Clostridium perfringes 
 Clostridium septicum 
 Clostridium histolyticum 
 Clostridium tertium 

Some Clostridium species lack certain enzymes. 
Spore formation and aquatic toxin production may vary. 
Similarly, the strains themselves may be subsetted. 
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Groupings & Epidemiology  (From: Gorbach Bartlett Blacklow):     
  
 
Clostridia botulinum: 

Has seven types:  A, B, C, D, E, F, G         • 
• 
• 
• 

• 

• 
• 

• 

• 

• 
• 

• 

• 

• 
• 

• 
• 
• 

• 

And two subtypes: C1 & C2 
Based on differences in the serology of the toxins. 
Historically, as outbreaks of botulism would occur, the investigations led to the discovery of  
different types of toxins associated with the botulinum bacteria. 
Outbreaks in cattle, chickens and other animals revealed variances in the toxic proteins, and 
subsetting was based on these differences for source identification. 
The common characteristic of these strains is the ability to produce a potent neurotoxin. 
The likely purpose of the toxin is not necessarily the death of the host, but instead, resistance 
against the host defense mechanisms. 
The toxin is so effective against the host and its defensives that: 

 the lethal human dose is 100 billionths of a gram (Science News) 
 without intervention, the host dies 70 percent of the time. 

Its specific antitoxin neutralizes the biologic activity of each of the seven types of botulinum 
bacteria toxin. 
There is no cross-neutralization to rely upon (limited reciprocal E&F). 
Type C is unique: 

 Antitoxin from the Bengtson botulism strain (isolated from a chicken outbreak) 
neutralized toxin from the Seddon strain (cattle outbreak), but not the reverse. 

 C1 and C2 subtypes were established to distinguish the subsets. 
 Subtype C1 produces two toxins, with C2 producing only one of the two. 

Further blurring the subtyping: type C organisms may also produce some type D toxin, and  
type D may produce some C2 toxin. 
Type C and D neurotoxins are phage mediated; G is likely plasmid; and A, B, E, F are 
assumed chromosomal. 
Avian botulism and botulism in domesticated/wild mammals are frequently types C and D. 
Clostridia botulinum may also be classified physiologically into four groups based on 
metabolism: 

 Group 1 - proteolytic organisms – all type A toxin producers, some type B, E or F 
 Group 2 - nonproteolytic organisms – all type C and D toxin producers 
 Group 3 - mixed proteolysis characteristics 
 Group 4 - unique argentine type G toxin 

These groupings may be of some importance. 
Each of the four groups is clearly DNA distinguishable. 
Some non-neurotoxigenic organisms are genetically related to the groups: 

 Clostridium sporogenes matches Group 1 
 Clostridium novyi matches Group 3 

Thus, there are toxigenic and nontoxigenic members of the same “species.” See Table 233-1. 
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     From: Gorbach Bartlett Blacklow 

 
 
Human Botulism  (From: Gorbach Bartlett Blacklow):      

Restricted to toxin types A, B, and E. • 
• 
• 

• 
• 

• 

There is evidence for type F, in five instances (Center for Disease Control) 
One food outbreak in France was type C, but only on the basis of recovery of the organism 
from the food: 

 No toxin was found in the food 
 No clinical samples were taken 

One outbreak in Chad was type D based on recovered type D toxin in salted ham. 
Hauschild’s worldwide review of food-borne botulism (1950 – 1988, 1989 publication date) 
revealed 1015 cases:  

 Type A – 391 
 Type B – 170 
 Type E – 150 
 Type F – 4 
 Unknown – 300  

Type E food-borne botulism is common in Alaska, associated with fish and traditional food 
preparations.  

• 

• 
• 
• 
• 

In the lower 48 states, type A predominates in the west, type B in the east. 
 
Summary of Clostridium Botulinum: 

Type A, B, and E are of primary clinical concern. 
Type C, D, and F are of questionable clinical significance. 
Avian botulism outbreaks are more associated with types C or D. 
Clinically important type E botulism is related to fish consumption. 
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Pathogenesis of Clostridium  (From: Gorbach Bartlett Blacklow):     
 

Clostridium species produce a binary A-B toxin • 

• 
• 

• 

• 

• 

 The A and B subunits are released separately from the bacteria and combine to 
specific receptors on nerve cell surfaces. 
 Synergistically the subunits penetrate the cell and poison the acetylcholine 

transmitter release system. 
 Muscles receive no neural stimulation and go flaccid. 

The toxins are dichain peptide molecules, molecular weight approximately 150 kd. 
A recent 3-D study revealed a belt of amino acids that protect the lethal elements of the toxin, 
changing the structural perceptions of the toxins and their precise mechanism of action. 
(Science News) 
Botulism primarily attacks the nerves to the skeletal muscles, although the neurotoxin may  
interfere with some autonomic and even cardiac function. 

 
 

 
 
 
 
 
 
 
 
 
 

Food-borne botulism toxin is absorbed through the intestine and transferred to neurogenic  
receptor sites via the circulation system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

At the nerve ending, a portion of the toxin binds to the receptor and a portion is inserted into 
the cell to poison acetylcholine release, resulting in flaccid paralysis. 
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Clinical Syndrome and Treatment  (From: Gorbach Bartlett Blacklow):    

Signs and symptoms may vary as a function of : • 

• 

• 

 toxin type 
 dose 
 host parameters 

 
Onset of symptom presentation may range from 18 to 36 hours, with outliers from  

six hours to ten days (Center for Disease Control) 
 

Typical symptoms include (see Table 233-3): 
 blurred vision 
 dysphagia 
 generalized weakness 
 nausea/vomiting 
 vertigo 
 abdominal cramps 
 paresthesias (sensation of prickling, tingling or creeping in the skin) in only  

 1 percent 
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Typical signs include: • 

• 
• 

• 

• 
• 
• 
• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

 respiratory impairment 
 specific muscle weakness or paralysis 
 eye movement impairment 
 dry mouth, throat, or tongue 
 dilated, fixed pupils 
 ataxia 
 postural hypotension 

Diagnosis is made on the basis of signs and symptoms, with a degree of clinical suspicion. 
The differential may be difficult and similar presentations may be seen in: 

 Guillain-Barre 
 myasthenia gravis 
 stroke 
 chemical poisoning 

Confirmation requires detection of the toxin, whether by serum or stool via mouse bioassay 
(48-hour results vs. five-seven day incubation results). 
State Health Departments or the Center for Disease Control will arrange for antitoxin. 
Antitoxin simply binds the circulating toxin, it does not reverse the paralysis. 
The destruction of the neurotransmitter is irreversible. 
Trivalent antitoxin (for types A, B, E) is available for non-infants (infantile human antitoxin 
is different). 
Human trials have shown efficacy, although animal studies reveal that unless the antitoxin is 
given early it is ineffective. 
Pentavalent botulism toxoid (A, B, C, D, E) is available from the Center for Disease Control 
for researchers. 
Antibiotics are ill advised, as the death of the bacterium may release more toxin. 

 
Survival Rates  (From: Gorbach Bartlett Blacklow):       

Survival has improved, due to the supportive care now available, i.e. mechanical ventilation. 
Fatality rate (Gale Encyclopedia of Medicine):  

 1910 – 70 percent 
 1980 – 12 percent 
 1993 – 2 percent 

There are forms of botulism poisoning other than food-borne infections: 
 Wound 
 Infantile  

WRT wound botulism is exceedingly rare (Gale Encyclopedia of Medicine), including 47 cases 
in the United States from 1943 to 1990. 
Wound botulism requires special conditions, e.g. unattended tissue necrosis, etc. – and 
tetanus is far more of a clinical concern. 
If staff is concerned with bird carcass handling, vaccination could be used.  
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Botulism in Humans - Interrelationship with Avian Botulism: 
 
Possible Health Concerns: 
 

Avian botulism may impact human health in two ways: • 

• 

• 
• 

• 

• 

• 
• 

• 

• 
• 

• 

 The infected specimens may pose a direct health hazard, depending on issues such 
as botulism type. 
 The occurrence may serve as a marker for an environmental factor of concern, 

e.g. associated fish contamination and fish consumption. 
Little concern for direct consumption of infected gulls: 

 Not a sought after dish 
 Subtypes C and D typical to avian botulism not generally linked to human 

disease, but there are questions…where did the gulls encounter their exposure and 
would other consumables be affected? 

What is the botulism type? 
Perhaps concern for food chain contamination is involved when a predator or scavenger fish 
consumes the gull carcass. 
Little concern for direct inoculation from carcass handling: 

 Wound botulism exceedingly rare 
 Avian type C and D botulism are of questionable clinical concern 

Still, collection and handling precautions are prudent, particularly when the botulism type is 
unknown. 
May be prudent for researchers to consider the pentavalent vaccine. 
Certainly seems prudent from a public health perspective to research the phenomena to: 

 eliminate the direct source contact potential 
 ensure safety of the food chain - particularly fish 

 
The Fish Problem: 
 

Lake Erie is an angler’s paradise and fish consumption is widespread and essentially  
year-round. 
Fish preparation varies widely and lends itself to potential botulism issues. 
Lake Erie fish are smoked, dried, salted – small fish are flash cooked. 

 
Botulism Outbreaks Occur With Fish Consumption: 
 
• Has been demonstrated in: 

 tuna fish, lobster, whitefish and other varieties 
 canned, smoked, salted and dried preparations 
 Alaskan outbreaks most frequent 
 New York City, November 1987, eight cases due to uneviscerated, dry-salted,  

 air-dried, whole, whitefish  -  botulinum type E (Food and Drug Administration) 
Anglers may have unrecognized exposure if the phenomenon is not studied. 
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Clostridia botulinum is a Resistant Organism: 
 

Spores survive for hours in boiling water – pressure processing required (E L Andress). • 
• 

• 
• 

• 

• 

• 
• 

• 

• 
• 
• 

• 

• 

• 

Toxin may be destroyed by boiling for 10 minutes at sea level (+ 1 min/1000 ft above) 
  (S. S. Sumner). 

The vegetative cells are heat sensitive. 
Bacteria are inactive in acidic medium (pH < 4.6), but fish are not acidic: 

 As a result, usual fish preparation may kill vegetative botulinum bacteria, but will 
not address existing neurotoxins or spores. 
 If processed for storage (smoked, dried, salted) risk is increased. 

Therefore, avian botulism in Lake Erie appears an important matter for study in terms of 
public health and safety. 
First, the bacterial type is important to determine: 

 A, B, E are bad ones 
 C, D and F are of some question 
 G is not known to pose a risk 

Second, does the type vary – should track for level of certainty? 
Third, is there public exposure? 

 Direct – probably not of too much concern – the bacterium is ubiquitous 
 Indirect 

Either way, the knowledge gained by the investigations will have an important impact on the 
public: 

 Either to dissuade fears 
 Or to guide for safer enjoyment of Lake Erie 

 
Botulism in Humans – Conclusions: 
 

Botulism poisoning is rare. 
Botulism poisoning is deadly, but if discovered in time is no longer highly fatal. 
Only certain types of botulism seem to effect humans, but there remain questions in this 

 regard. 
Avian Botulism in Lake Erie may have a human health impact, and warrants future study of: 

 types 
 fish  
 food chain issues, other than fish 

Avian botulism in Lake Erie may be studied in relative safety given the: 
 likely bacterial types 
 availability of pentavalent vaccine  
 medical treatments for the disease 

Avian botulism in Lake Erie should not be ignored because of the potential health risks it 
may entail: 

 Particularly, if any, for fisherman 
 Possible but low likelihood for the public 
 The certain health risk for the birds 
 Possible association with fish kills   
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