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Brief Introduction to Avian Botulism 
 
What it is 

- A paralytic disease of birds caused by a potent neurotoxin produced by the bacterium 
Clostridium botulinum 

- Of the seven known serotypes of C. botulinum (A-F), two (types C and E) cause 
paralysis and death of waterfowl (Rocke and Friend 1999) 

 
Types C and E compared 

 
Major similarity:  Progressive symptoms in birds for both types 
- Inability to fly 
- Paralysis of the legs 
- Paralysis of the inner eyelid and neck muscles  “limberneck” condition - may lead to 

drowning 
- Respiratory failure and death (Rocke and Friend 1999) 

 
Major differences between Types C and E 
- Outbreaks of avian botulism type C most often affect ducks 
- Type C outbreaks have occurred on every continent except Antarctica 
- Have killed millions of waterfowl 
- Most outbreaks reported in North America in the past 35 years have occurred west of 

the Mississippi River (Rocke and Friend 1999) 
 
Type E avian botulism 
- Outbreaks affect fish-eating birds: gulls (Larus sp.) and loons (Gavia sp.) 
- Type E outbreaks mostly confined to the North American Great Lakes 
- Isolated cases documented in Alaska, Florida, and the the Salton Sea of   southern 

California (Brand 2001) 
 

How Type C Clostridium botulinum kills ducks 
- Spores of C. botulinum, type C, are widely distributed in wetland sediments and can 

be found in the tissues of most wetland inhabitants 
- Type C spores germinate in tissues that become anaerobic after an animal dies 
- Neurotoxin production is dependent on association with bacteriophages that carry the 

toxin gene 
- Wetland birds become poisoned when they ingest food items (usually invertebrates) 

containing the toxin (Rocke and Friend, 1999 and Williamson et al., 1999) 
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Wide distribution of Type E spores in environment 
- Spores of C. botulinum, type E, are found in marine coastal sediments of Canada, 

Alaska, Greenland, and Russia, as well as Great Lakes sediments 
- Spores are carried primarily by bottom-feeding fishes in marine habitats (Hyytia-

Trees 1999) 
- In the Great Lakes, spores of C. botulinum, type E, are carried by a wide variety of 

fish, which are considered active agents for disseminating the bacterium (Bott et al. 
1966, 1968) 

 
How Type E Clostridium botulinum kills fish-eating birds 
- Fish and aquatic invertebrates ingest the spores during feeding and become a   

substrate for bacterial growth when they die (Bott et al.1966, 1968) 
- Bottom-feeding fish may ingest foodstuffs that include dead material already 

containing botulism toxin 
- Birds may become sick when they feed on: 

o Dead contaminated fish 
o Moribund fish with type E neurotoxin in their gut (Brand et al. 1983, 

1988) 
o Animals that feed on contaminated carcasses 

 
A common feature of both types of Avian Botulism: The “carcass-maggot 
cycle”  
- Toxin produced in a decaying animal carcass is ingested by maggots 
- The maggotts are lethal to birds that eat the maggots (Rocke and Friend 1999) 
- May account for some of the gull mortality in outbreaks of both types of botulism 
 

Diagnostic Procedures for type E Avian Botulism 
 

Phenotypic characteristics of Type E 
- Can grow and produce toxin at temperatures as low as 3˚ C 
- Optimum growth occurs in the range of 25-37˚ C 
- Tolerates salt conditions up to 5% and a pH as low as 4.8 (optimum 6.8-7)   (Hyytia-

Trees 1999)  
 
Why diagnosis of type E botulism as the primary cause of a bird die-off in 
the Great Lakes is problematic 
- Neurotoxins of C and E types of C. botulinum produce the same symptoms in 

waterfowl 
- Both pathogen types may be involved in large die-offs (Fay 1966) 
- Both are part of the natural bacterial flora of the system (Bott et al. 1966, Williamson 

et al. 1999) 
- There are other causes of botulism-like symptoms other than botulism, including 

algal or castor bean poisoning (Rocke and Friend 1999) 
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What is ideally required to make a definitive diagnosis? 
- Eliminating other possible causes of botulism-like poisoning in birds 
- Positive results from each of three different procedures, including:  

1) Traditional bacteriological tests to demonstrate that a population of C. botulinum 
capable of producing toxin is present in the environment  

2) Tests to identify the specific type(s) of C. botulinum isolated in the environmental 
samples (sediment, water, or fish carcasses) 

3) Tests to confirm that moribund or recently dead birds contain the same type of 
botulism toxin that has been demonstrated in the environment. 

 
Environmental sample processing 
- First need to do tests for identification of C. botulinum Group II (types B-F) as 

suggested in Buchanan (1975) and CDCP (1996) 
- C. botulinum can be grown in a variety of enrichment media that include a protein 

source (cooked meat or meat extract), yeast extract, and a carbohydrate source 
(usually glucose), or meat-egg yolk media can be used 

- Samples placed in enrichment media are incubated in anaerobic containers at varying 
temperatures (25o-37o C) in either broth or agar cultures 

- Subsequent tests of an isolate from these cultures which conclude gram positive 
bacilli with subterminal (to central) endospores with appendages that are non-
proteolytic and ferment glucose, but not mannose to acid lead to the conclusion that 
the organism is a Group II Clostridium botulinum 

   
Conclusive tests for determining C. botulinum type E utilize 
- Serological methods: Mouse bioassay, ELISA 
- Or genomic methods: PCR-based methods using RAPD or nested PCR 
- Each technique has its advantages and disadvantages  (Recent reviews in Williamson 

et al. 1999 and Hyytia-Trees 1999) 
 
Mouse bioassay with seroneutralization 
- The traditional serological approach (e.g. Bott et al. 1966) requires antitoxins for 

each of the C. botulinum toxin types possibly involved 
- Uses ICR strain mice, and therefore requires an animal facility and protocols 

approved by an institutional animal use committee 
 
Enzyme-linked immunosorbent assay (ELISA) 
- The serological alternative to the mouse bioassay 
- Developed for detecting specific botulinum toxins (Rocke and Friend 1999) 
- ELISA’s are not commercially available 
- Hyytia-Trees (1999) believes that they have not been adequately evaluated 
 
Genomic methods based upon the polymerase chain reaction (PCR) 
- Have been developed to replace the mouse bioassays for identifying the various types 

of C. botulinum 
- Most of the PCR-based methods involve extraction of the genomic DNA from a 

culture-enriched bacteria population 
- Hyytia-Trees (1999) used a PCR-based method called RAPD (randomly amplified 

polymorphic DNA assay) and pulsed-field gel electrophoresis to characterize the 
genetic variability of type E isolates of C. botulinum found in fish samples 
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Disadvantage of techniques using enriched media to grow bacteria prior to 
extracting DNA for PCR 
- May not provide an accurate representation of the abundance of toxin- producing C. 

botulinum cells in the natural environment 
- Before concluding that any type of  C. botulinum identified in environmental samples 

is a potential cause of a bird die-off, it should be known whether there were sufficient 
numbers of  toxin-producing, vegetative cells versus endospores, which are non-toxic 
and possibly ubiquitous in the environment (Williamson et al. 1999) 

 
Nested PCR assay 
- Has been developed for detecting the botulism neurotoxin gene (BoNT) for type C  
- Does not require prior processing of sediment samples in enrichment culture 

(Williamson et al. 1999) 
- NWHC is working on a method of extracting DNA from vegetative cells (while 

leaving spores intact) that would enable PCR to be used to assess the prevalence of 
toxin-producing type C cells in environmental samples (Williamson et al. 1999) 

- Hopefully, once these techniques are available, they can be modified for use with 
type E 

  
Final tests required to indicate whether a type of C. botulinum is the cause of 
a bird die-off 
- Requires obtaining blood sample from moribund or recently dead birds 
- Serum fraction of blood obtained from a bird is used in a mouse bioassay  (with 

seroneutralization) or ELISA tests 
- Problem with using the mouse bioassay to detect neurotoxin type E in both dead 

birds and environmental samples: It may produce false-negative results, because the 
type E neurotoxin is unstable in the environment (NWHC unpubl. report) 

- Advantage of the ELISA test: has the advantage of being able to detect inactive as 
well as biologically active toxin (Rocke and Friend 1999) 

 
Comparative Analysis of Past and Current Type E Avian Botulism Outbreaks 
Past (historical) outbreaks: 1963-1983 
Current outbreaks: 1999-2001 
 

Factors considered 
- Locations and Timing of Outbreaks 
- Outbreaks in relation to lake levels 
- Dietary factors 
- Outbreaks in relation to changes in fisheries 
- The zebra mussel connection 
 
Location of avian botulism outbreaks: past and present 
- Over two-thirds of the confirmed type E die-offs from 1963 to 1983 occurred in Lake 

Michigan, and the rest occurred in adjoining Lake Huron (Fay et al. 1965, Fay 1966, 
Fay 1969, Brand et al. 1983, Brand et al. 1988) 

- All but one of the current type E outbreaks have occurred in Lake Erie 
- An east-to-west progression evident in the locations of major outbreaks in Lake Erie 

over the current three-year record of bird die-offs especially apparent along the 
Canadian side of the lake 
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Seasonal timing of die-offs 
In both past and current outbreaks: 
- Gull die-offs peaked sometime during the summer 
- Major loon, merganser (Mergus spp.), and grebe (Podiceps  spp.) mortalities 

occurred in the fall, corresponding to the timing of their migratory movements 
through the lakes 

 
Timing of bird die-offs within seasons 
- Noted that loon die-offs in the past outbreaks often occurred in discrete episodes or 

“waves” (Fay et al. 1965; Fay 1969) 
- Many of the bird deaths reported in the current series of outbreaks occurred in 

episodes that appeared to follow major storm events accompanying cold fronts 
- Coincidence of bird die-offs following storms was noted on both sides of Lake Erie 

in 2000 and 2001 
- Indicates possible connection to lake thermal phenomena 
 
Outbreaks in Relation to Lake Levels 
- Analysis of historical hydrological data for Lake Michigan-Huron (Fuller and Shear 

1995) indicates that the larger bird die-offs occurred during periods of very low or 
rapidly declining lake levels 

- Current outbreaks are occurring during a significant period of low Lake Erie levels 
 
Past outbreaks in relation to Lake Michigan water levels 
- 1963 and 1964, years of the worst episodes of type E avian botulism in the    past, 

were years of lowest levels for the period of record from 1916-1993 
- Smaller events in 1965 through 1968 corresponded to a period of gradually 

increasing lake levels from the 1963-64 minimum (Fuller and Shear 1995) 
- Among the outbreaks reported from 1976-1983, the larger events (1976, 1983) were 

in years when seasonal lake level declines from late summer-fall were    unusually 
steep in Lake Michigan (Fuller and Shear 1995) 

- Minor outbreaks in the intervening years occurred during years of more typical lake 
level fluctuations 

 
Current outbreaks in relation to Lake Erie levels 
- 1999-2001 type E die-offs commenced as Lake Erie water levels fell to their lowest 

point in several decades 
- Question raised: What do water level changes have to do with outbreaks of avian 

botulism? 
 

Correlations with water level changes and Type C avian botulism 
- Water level fluctuations (especially summer draw-downs in wetlands) have been 

identified as one of the environmental factors correlating with type C avian botulism 
outbreaks (Rocke and Friend 1999) 

- Draw-down events apparently increase the amount of substrate available for  growth 
of C. botulinum, type C, by increasing the mortality of wetland invertebrates 

 
How could this phenomenon apply to Type E outbreaks in the Great Lakes? 
- Perhaps sharply decreasing levels in Lake Michigan, Huron and Erie contribute to the 

production of carcasses supporting the growth of the type E bacterium 
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- Is there a link between low lake levels and more frequent fish kills? 
- Summer anoxic conditions at bottom develop sooner in central basin of Lake Erie 

when water levels are low (Carey Knight, Fairport Fish Station, Fairport, Ohio) 
- Perhaps low lake levels have a similar effect on development of isolated pockets of 

anoxia in the eastern basin 
 
How pockets of anoxia may contribute to fish kills 
- Internal seiche by itself causes stress to bottom fish populations via rapid temperature 

changes 
- Internal seiche may also disperse anoxic waters from “isolated pockets” and 

compound the stresses 
- Adult fish already weakened by spawning activity may be especially susceptible 

(including round goby males on nests – Cary Knight) 
- Off-shore water temperatures were at an all-time high level in the central basin of 

Lake Erie in the summer of 1999 (Wellington  2001) 
- Perhaps warmer temperatures in the top half of the water column additionally 

predisposed near-shore fish populations to thermal shock from cold-water incursions 
during storm events and internal seiche 

 
Dietary Factors - birds’ diets in past studies of type E avian botulism 
- Alewives (Alosa pseudoharengus) were the major food-item in gizzards of dead gulls 

and loons examined in 1963 and 1964 die-offs (Fay 1966)  
- Experiments by Fay demonstrated toxicity of dead alewives (collected from Lake 

Michigan beaches) fed to captive ring-billed (Larus delawarensis) and herring gulls 
(L. argentatus) 

- Dead alewives collected from the beaches and bottom (at a depth of 25 feet)  of Lake 
Michigan found to contain sufficient levels of type E toxin to sicken kill gulls 
(Monheimer 1968)  

 
Fish species other than alewife implicated in past bird die-offs 
- Sculpins (Cottus bairdi), smelt (Osmerus mordax), yellow perch (Perca flavescens) 

found in the gizzards of many birds killed in the type E outbreaks in 1963 and 1964 
(Fay 1966) 

- Type E toxin found in high levels in decaying carcasses of smelt and sculpins from 
lake Michigan (Fay 1969) 

- 1980 type E outbreak among gulls in southern Green Bay (Brand et al. 1983) 
corresponded to die-off of alewife and suckers (Catostomus sp.) on the eastern shore 
of Green Bay 

- Type E toxin detected in carcasses of burbot (Lota lota), alewife, and smelt found on 
a beach at the site of the 1983 loon die-off  (Brand et al. 1988), although numbers of 
dead fish on beach were not “unusually large” 

 
Birds’ diets in current outbreaks 
- Bones of small fish found in the gizzards of mergansers collected during 1999 

outbreak on the Canadian shore of Lake Erie (Campbell and Barker 1999)  
- Gulls and loons examined in Pennsylvania in 2000 also contained fish remains 

(Campbell and Gauriloff 2001) 
- One Pennsylvania loon contained a partially digested goby; one merganser contained 

a mudpuppy (Necturus maculosus) 
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- Round goby reported to be main food item in gizzards of loons and mergansers 
examined during the 2000 type E die-off on the Canadian side of Lake Erie (CWS 
unpubl. report) 

 
Type E Avian Botulism Outbreaks in Relation to Changes in Fisheries 
- Fay’s (1966) hunch: suggested possibility of “some connection between the 

accumulation of dead alewives and the bird mortalities” 
- Link between type E avian botulism outbreaks and major changes in lake fisheries 

suspected with the first major bird die-offs in Lake Michigan (Fay et al. 1965; Fay 
1965) 

- Fay (1965) reported that during the 1963-1965 period, the invasive alewife became 
the dominant fish (reportedly 95% by weight) in lake Michigan 

- Fay also noted that each year the alewife die “en masse,” (Fay 1966) 
 
How published records of changes in the fisheries of Lakes Michigan now 
confirm Fay’s (1966) suggestion 
- Alewives had entered the upper Great Lakes before the 1950s, but their population 

did not begin to increase significantly in Lakes Michigan and Huron until the 1960s 
(Smith 1970) 

- The first period of rapid alewife population growth occurred from 1957 to 1963, 
immediately preceding the first major bird die-offs due to type E 

- Second period of significant population increase by alewives occurred from 1964-
1967, concurrent with the second wave of type E outbreaks  

 
Why massive die-offs of alewife occurred 
- Alewife is not well adapted to the thermal structure of the Great Lakes, which 

explains why massive die-offs of the fish are common (Christie 1974) 
- Adult alewife apparently spend the winter in deeper water and then move inshore to 

spawn in the late spring 
- As the fish move from deeper water to nearshore areas, they may traverse 

temperature gradients faster than they can acclimate, resulting in death due to 
temperature shock (Christie 1974) 

 
Fisheries reports further substantiated 
- Annual, late spring die-offs of alewife, producing many dead fish on beaches and 

nearshore lake bottom, were common in the 1960s (Smith 1970) 
- Alewife die-offs were apparently worse in Lake Michigan than in Lake Huron 

(Christie 1974), consistent with the initial type E botulism outbreaks being 
concentrated in Lake Michigan.  

 
Avian botulism type E outbreaks and fisheries changes in 1970s and 1980s 
- 1976 loon die-off (Brand et al. 1983) occurred during same year as unusual sharp 

decline in the bottom-dwelling slimy sculpin (Cottus  cognatus) in Lake Michigan 
(Eck and Wells 1987) 

- Alewife populations in Lake Michigan also declined sharply from 1975 to 1977 
(especially during the first year) 

- Alewife recovered from 1977 to 1979, then another sharp decline occurred in 1980, 
corresponding to the 1980 type E die-off of gulls in Green Bay (Brand et al. 1983) 
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- The year alewife populations fell to their ten-year minimum (1983) was same year as 
last major loon die-off in Lake Michigan (Brand et al. 1988) 

     
Fisheries changes/die-offs and current type E avian botulism outbreaks 
- Unusual fish and/or mudpuppy die-offs reported prior to or during many (but not all) 

of the current type E avian botulism outbreaks  
- Most frequently mentioned species in the current die-offs are nearshore bottom-

dwellers, including sheepshead (Aplodinotus grunniens), mudpuppy (Necturus 
maculosus - amphibian), rock bass (Ambloplites rupestris), smallmouth bass 
(Micropterus dolumieui), round goby (Neogobius melanostomus), and sturgeon 
(Acipenser fulvescens) 

- Temperature intolerance related to storm and internal seiche phenomena has been a 
frequently cited explanation for die-offs (Murray 2001; Culligan 2001; CWS unpubl. 
report) 

 
Possible key role of round goby in current fish and bird die-offs 
- Link to moribund sheepshead found by NYSDEC in August, 2001 
- Similarities between round goby invasion of Lake Erie and alewife population boom 

in Lake Michigan/Huron in the 1960s 
- Goby abundance in annual trawl samples from Lake Erie (offshore from PA) 

increased from 4% of the total catch in 1997 to 95%  in 1999 (Murray 2001) 
- Phil Ryan’s observation (at Jan. 2001 avian botulism conference) that expanding 

spatial distribution of goby appears correlated with west-to-east advance of type E 
avian botulism outbreaks (that continued in Fall 2001) 

 
Other goby facts suggesting a possible link 
- Initial introduction to Great Lakes via ballast water discharged from a tanker from the 

Black Sea (Jude et al. 1992) 
- Goby first sighted in 1990 north of Lake St. Clair; now is in all five of the Great 

Lakes (Jude, 1997) 
- Goby population apparently grew fastest in Lake Erie (the shallowest and warmest 

lake), where principle food (Dreissenid mussels), were abundant: same location of 
current series of type E avian botulism outbreaks 

 
Goby connection may best explain why current avian botulism outbreak is 
mostly confined to Lake Erie. 
  
Round goby ecology (similar to alewife) 
- Apparent warm-water preference 
- Nearshore spawning habit 
- Predilection for overwintering in deep water both in Black Sea (Jude 1997) and Lake 

Erie (Carey Knight – Ohio) 
- Possible susceptibility to thermal shock during internal seiche events, particularly 

when males are on nests (Carey Knight) 
 
If gobies are a key element in the current series of avian botulism outbreaks, 
then why hasn’t the fish been more prominent in the recent fish die-offs 
reported around the lake? 
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- The possibility that the death of large numbers of small gobies could go unnoticed 
(Stone 2000) 

- Dead gobies apparently sink (Carey Knight) or remain on bottom 
- Dead males occur regularly in trawl samples in Ohio (Carey Knight) although not in 

very large numbers 
- Live gobies may transmit botulism toxin (from food in their gut) to other predators, 

including fish-eating birds or other fish (NYSDEC) 
- Suggestion that live, moribund fish transmit type E toxin to birds was made in 

previous studies of bird die-offs in Lake Michigan (Brand et al. 1983,1988) 
- Can account for puzzling type E mortality of loons and mergansers, which do not 

normally feed on dead fish, and occurrence of bird die-offs in absence of obvious 
fish-kills 

 
Possible role(s) of zebra and quagga mussels in avian botulism outbreaks 
- Ward Stone’s suggestion that botulism toxin in zebra mussels could be picked-up by 

feeding gobies and transmitted to mergansers and loons that feed on live gobies 
- Large die-offs of zebra or quagga mussels are apparently occurring, suggested by 

common observations of shell accumulation on Lake Erie beaches following storm 
events 

- Mussels may provide a major source of decaying animal matter to fuel the growth of 
C. botulinum on the nearshore lake bottom 

- Dense mussel beds may degrade water quality (Sullivan and Endris 1998), which 
may add to stresses experienced by bottom-dwelling fishes  

- Live zebra mussels may play a role in fish die-offs by concentrating potential fish 
toxins produced by the alga Microcystis in Lake Erie (Murphy 2001) 

 
Dietary factors supporting the zebra/quagga mussel link 
- Mollusks are important food items in the diets of round gobies (Jude 1997) 
- Mollusks also important in diets of sheepshead and sturgeon in Lake Erie (Bolsenga 

and Herdendorf, 1993) 
- Mudpuppies are known to feed on mollusks and carrion (Harding 1997) 
- Ingestion of dead zebra mussels contaminated with C. botulinum, type E, may have 

contributed to some of the recent unusual fish and amphibian die-offs 
 
Role of carcass-maggot cycle? 
- Summer-to-early-fall gull die-offs likely to be partly attributable to this cycle 
- Overall role may be minor, if Lake Erie gulls feed more on live fish than carrion 
 

General Summary 
 

Common elements of past and current type E avian botulism outbreaks 
- The seasonal timing of gull versus loon/merganser die-offs and “episodic” character 

of outbreaks within seasons 
- Correlation of type E avian botulism outbreaks with unusually low lake levels 
- Correlation between fish and bird die-offs, with some exceptional major bird die-offs 

in the apparent absence of fish-kills 
- Probable role of an invasive fish species, apparently adapted to warmer temperatures, 

during a period of initial rapid population growth 
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Unconfirmed difference between the past and current outbreaks 
- The potential role of invasive mussels in the current Lake Erie outbreaks 
 
Some questions for investigation suggested by these analyses 
- Do low lake levels affect off-shore or nearshore ecology in ways that increase the 

likelihood bird- and fish-kills?  
- Are round goby susceptible to thermal shock from cold water incursions, and are 

goby die-offs occurring that are not detectable at the surface?  
- Are zebra or quagga mussel die-offs supporting the growth of C. botulinum, type E, 

and/or are live mussels concentrating the bacteria or toxins?  
- Are moribund fish and/or mudpuppies that contain type E toxin responsible for 

outbreaks involving birds that normally do not eat dead fish?  
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Observations of fish-kills, 
turtles, and birds

Robert Wellington, Erie County Department of Health
Mike Campbell, Mercyhurst College

Eric Obert, PA Sea Grant

Summary of avian botulism-
related findings for 

Pennsylvania in 2001
• Robert Wellington, Erie County Health 

Department
• Chuck Murray, PA Fish & Boat Commission
• Larry Smith, PA Game Commission and 

Randy Neyer, DCNR Presque Isle State Park
• Harry Leslie, DCNR Presque Isle State Park

Lake Erie Fish Die-offs in 
Pennsylvania – 2001

• > 20 species affected

• Die-offs noted from April to 
October

• Nearshore, bottom-dwelling 
species most affected

Patterns and Trends in Fish Kills
• Fish species most frequently 

reported, in order of 
decreasing frequency:

- Sheepshead (drum)

- Bass (largemouth and 
smallmouth)

- Rock bass (occasionally large 
numbers)

- Sturgeon (several incidents 
with individual fish)

- Carp (occasionally large 
numbers)

- Mudpuppies

- Catfish, bullhead, stonecat

Timing and Locations of Fish Kills
• Early season kills (April –

June) involved a wide 
variety of species and were 
concentrated in bay-
connected habitats of 
Presque Isle

• Most of the late season kills 
(July – October) were at 
locations east of Presque 
Isle, at the southwestern 
edge of the eastern basin of 
Lake Erie (sturgeon, drum, 
mudpuppy)

Unusual Turtle Die-offs:
(mostly observed on the bay side of 

Presque Isle from April to July)
• Softshell turtles 

(several); one sick one 
diagnosed with TB by the 
NWHC

• Map turtles (several)
• Snapping and musk 

turtles (1 each)
• Good News: lots of live 

turtles (apparently Map 
turtles) observed at 
Presque Isle’s Misery 
Bay in the fall

Softshell Turtle
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Dead Bird Reports East of 
Presque Isle in PA

• Great blue heron (1)

• Cormorant (1)

• Occasional “long-
dead” gulls

Algae Problems Noted by 
Wellington

• Most reported as incidents separate 
from fish and turtle die-offs

• Large accumulations of dead, rotting 
Cladophora in mid-late July

• Late July bluegreen algae bloom at 
Presque Isle’s Horseshoe Pond: 
Anabaena and Microcystis

Zebra Mussels
• Plate sampler pulled 

from Presque Isle 
Marina in mid-October 
found to be less 
populated than in past

• Numbers approximately 
one-third the densities 
observed 10 years ago

• Secchi disk readings 
less than 2-3 years ago, 
apparently more algae 
due to less zebra 
mussels

Trawl Data by PA Fish & Boat Commission
Provided by: Chuck Murray

Pre Goby
 (1990-1996 average)

Troutperch
2.3%

Smelt
75.3%
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Emerald Shiner
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0.2%

Yellow  Perch
5.0%

White Perch
11.5%

Gizzard Shad
0.2%

White Bass
0.6%

• Round gobies still dominant (as 
in prior two years)

• Many more YOY Yellow and 
White perch caught in 2001 than 
in previous years at eastern 
basin sites

• Rainbow smelt, emerald shiner, 
and trout perch numbers still 
low compared to catches during 
years prior to round goby boom 
(pre-1999)

• YOY lake whitefish in trawls 
from eastern basin sites: first in 
10 years of trawling

2001

Goby
69.2%

Smelt
5.8%

White Bass
1.0%

Troutperch
0.5%
Emerald Shiner

0.1%
Yellow  Perch

12.8%

White Perch
10.4%

Whitefish
0.1%

Trawl Data by PA Fish & Boat Commission
Provided by: Chuck Murray

Round Goby Population Trends 
at Central and Eastern Basin 

Sites Compared
• Population boom 

appears to have 
leveled-off in 
central basin

• Population in 
eastern basin still 
increasing 
exponentially

Round Goby Abundance
PFBC Fall Trawl Assessment
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Age Structure of Round Goby in 
Trawl Catches

• Relatively higher numbers of 
YAO (yearlings and older) goby 
in trawl catches from eastern 
compared to central basin sites

• Is adult goby survivorship 
better in eastern basin?

Age Distribution of Round Goby in 
Eastern Basin Trawls
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Bird Mortality Records at Presque Isle – 2001
Larry Smith 

– Pennsylvania Game Commission
Randy Neyer 

– DCNR Presque Isle State Park
• Less than half as many dead birds found in 2001 

compared to 2000
• Few specimens sent to NWHC for determination of 

cause of death
• Gulls were the most commonly affected species, 

followed by loons; no mergansers this year
• Timing of gull and loon die-offs similar to prior years 

when Type E botulism was demonstrated to be the 
cause of bird deaths: gull die-off mainly in summer, 
loon die-off in fall

Tally of dead birds collected through November 2001
Prior to                  After 

September 16      September 16 Total

Ring-billed gull
and unidentified           85  30 115

Herring gull                     18                     22                      40
Gr. black-backed gull  8 5 13
Bonaparte’s gull               0   3 3
Common Loon                 0                      17                   17
Unid. grebe                       0                       1                       1
Cormorant                        0                       1                      1
Shorebirds                        0                       3                      3
Goose                               0                    1                      1
Bufflehead                      0                        2                      2
L. Scaup duck                0                        2                      2
Ruddy duck                   0                        1                      1
Flicker                           1                   0                       1      

_____                   ____                    ____
Totals                         112                      88                 200

Notes on Improvements in Procedure for Disposing 
of Dead Birds Collected at Presque Isle State Park
By Harry Leslie – DCNR Presque Isle State Park, Park 

Operations Manager

• Main problems encountered in 2000:
• Union concerns with safety issue of 

maintenance crew burning dead birds in 
a homemade incinerator unit

• Concerns about handling dead birds, 
fall-out of ash material, and foul odors  
of decaying specimens

Improvements made in 2001:
• Cooperative arrangement made with Erie 

County Humane Society (no cost)
• Birds collected from beaches were double 

plastic-bagged, and placed in a large chest 
freezer in park maintenance area for temporary 
storage 

• Dead (frozen) bird carcasses transported once 
per week by dump truck from park to Humane 
Society incineration unit (five miles from park), 
and included with their incineration work

• Park maintenance crew was pleased with the 
arrangements
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