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2004 Workshop Overview

The workshop brought positive and negative news regarding botulism die-offs in the lower Great
Lakes. The positive note was that there were fewer die-offs of fish and waterfowl in the summer
and fall of 2003 in Lake Erie. On the negative side, there has been an increase of die-offs in
Lake Ontario. This leaves scientists wondering if Lake Ontario will see the same ecological
impacts of botulism that has been witnessed in Lake Erie over the past five years.

Botulism is a disease caused by the bacterium Clostridium botulinum. Although type C has
caused the die-off of thousands of waterfowl (especially ducks) across the western United States,
type E has been somewhat restricted to fish-eating birds in the Great Lakes. Type E toxin has
also been known to affect fish and the toxin is suspected in recent fish die-offs in the lower Great
Lakes.

In order to bring researchers, agency staff members and concerned stakeholders together to
exchange data and ideas, New York Sea Grant again joined forces with Pennsylvania and Ohio
Sea Grant to hold a binational workshop on the botulism issue. The fourth annual workshop on
botulism was held on Thursday, March 25, 2004, at the Stull Nature Center in Erie,
Pennsylvania.

Approximately 40 participants gathered to hear reports from New York, Ohio, Pennsylvania, and
Ontario. The reports from the various state and provincial agencies provided information on the
fish and waterfowl die-offs from 2003. Ken Roblee of the New York Department of
Environmental Conservation reported that waterfow! die-offs decreased from over 17,000 in
2002 to approximately 3000 in 2002. Roblee, a wildlife biologist, also reported that 22 dead lake
sturgeon were collected along the Niagara County shoreline of Lake Ontario, a significant
mortality for these threatened fish. These mortalities concern biologists since the Niagara River
is an established spawning area for lake sturgeon and these slow-reproducing fish could be
impacted by the loss of reproductive-age fish.

After the reports on bird and fish die-offs were finished, participants heard from researchers
representing Cornell University, Penn State University, Wadsworth Center- New York State
Department of Health and the University of Guelph — Health Canada. The research at Cornell
and the Wadsworth Center are efforts that were funded through New York Sea Grant.

The NYSG funded research at Comnell is being carried out by Dr. Paul Bowser and Dr. Rod
Getchell. Through this work, the Cornell team has developed a faster, safer and more affordable
way to detect botulism using a molecular assay to screen samples. Their research will also focus
on testing sediments, quagga mussels and other invertebrates in the future. This will help to
validate the hypothesis that botulism is being moved from the sediments up into the food chain
by filter-feeding quagga mussels.

As a true binational effort, participants heard from researchers in Ontario. Dr. Rich Moccia, Dr.
Ian Barker and graduate student, Adam Yule, from the University at Guelph, presented their
findings on interspecies toxicity of Type E botulism in fish. This research demonstrated that fish
such as round gobies, walleye, yellow perch and rainbow trout show different sensitivities to the



botulism toxin. Not only was there a difference in mortality for different species of fish, some
species like the round goby seemed to show pigment changes and others like trout showed
marked behavioral changes. These changes in behaviors, such as erratic swimming or
“breaching” (where the fish swims head-first upwards in water), may actually help to “lure” bird
predators to the affected fish. This may increase the likelihood for fish-eating birds to prey on
fish that contain the toxin, resulting in illness or death for birds like loons and mergansers.

Evaluation results from the workshop indicated that 98% of the participants will share the
information and data from this workshop with others. Participants have shared information from
previous workshops with colleagues, students, administrators, general public, media, sportfishing
groups and the Commissioners from the International Joint Commission.

When asked if they plan to take some action as a result of the information learned at this year’s
workshop, nearly all of the participants indicated that they would. These actions ranged from
initiating research projects, working on bird or fish surveys, making observations, collecting
samples, and writing articles, to making oral and written briefings for agency colleagues.

Conference organizers were pleased by the positive responses concerning interest in the
continuation of annual workshops. Participants overwhelmingly indicated that there is a need to
keep the flow of information and data ongoing.



Botulism Workshop Highlights
2001-2003

Eric Obert, Pennsylvania Sea Grant

The Beginning
1998 Pennsylvania and Canadian coastline

Warmest February and least amount of snowfall on record.

July - Many dead channe] catfish washed up on Presque Isle Beaches.

August - Complaints of sick and dying gulls by local rehabilitator, Wendy Campbell.
Dying birds reported along Canadian shoreline.

April to Early October 1999: The Mystery Begins
Erie Moming News Article by Jack Grazier, October 7, 1999

April — Reports of thousands of dead alewives and gizzard shad along Pennsylvania eastern
shores.

June-July — Heavy beds of Cladophora algae washing up onshore.

Wildlife Rehabilitator, Wendy Campbell, is brought more than a dozen gulls with symptoms
of muscular weakness/paralysis.

Pennsylvania Game Commission Ofﬁcer Larry Smith, reports dead gulls appearing all
along Lake Erie Shoreline.

Over 150 dead gulls picked up at Presque Isle State Park.

The Mystery Continues
Erie Mormning News Article by Jack Grazier, October 22, 1999

Pennsylvania Game Commission suspects poisoning as possible cause of gull deaths.
Canadian Wildlife Service reports shorebirds, gulls and carp are washing ashore at Pelee
National Park, Rondeau Provincial Park, and Long Point.

Pennsylvania sends gulls to the National Wildlife Health Center in Madison, Wisconsin, for
testing.

The Mystery Begins to be Unraveled
Erie Moring News Article by John Bartlett, November 2, 1999

NWHC lab in Madison, confirms Type E Botulism as cause of death of gulls collected from
Presque Isle.

A major die-off of over 6,000 birds is reported (90% mergansers) between Rondeau
Provincial Park and Point Pelee on Canadian shores.

e Type E toxin is confirmed.

Botulism Moves East — 2000

New York DEC Reports fish and mudpuppy die-offs from Pennsylvania state line to
Dunkirk, New York.
Alewives in March, smallmouth bass in April through June, and 8 sturgeon in August.



¢ Tests done in late November on carp, zebra mussel, and goby from the Dunkirk area, all
were negative for Type E botulism.

* Nov. 16, 2000 — First calls of dead water birds, Type E botulism toxin was cause of
mortality.

¢ Nov, 27-28, 2000 — Estimate of 5,400- 6,500 dead birds on shoreline.

e Dec. 4, 2000 — 1,100 birds collected, scattered along the shoreline.

Avian Betulism in Lake Erie Workshop
January 24-25, 2001 — Erie, Pennsylvania

Co-Sponsored by: New York and Pennsylvania Sea Grant

Goal was to share information bi-nationally.

Create a functioning network of government agency and university experts.
Collaborate on research issues and develop a response plan for future outbreaks.

State and Provincial Updates for 2001

e & & & & &

Reports of extensive fish and mudpuppy kills (20 species affected). Freshwater drum,
smallmouth, rock bass, sturgeon, carp, catfish and other benthic species.

Soft-shell and map turtles dying in Presque Isle Bay. Botulism?

Extensive Cladophora algal blooms wash ashore.

Pennsylvania Fish and Boat Commission near-shore trawl data, gobies 70% of biomass.
Freshwater drum 81% of dead fish on New York shoreline, 27 dead lake sturgeon collected.
Lake Erie mortality 100 meter transect surveys 2,862 waterfowl of 18 species.

Increased occurrences of round gobies in the die-off events of fish.

Summary of Type E Botulism tests conducted from 1998-2001, and stomach contents from
birds dying in botulism events. Round gobies and other fish were the main food identified
in the stomach. '

Dead birds reported in Lake Ontario (unconfirmed).

Summary of First Workshop

More than 60 researchers, fishery and wildlife biologists attend.

Current knowledge and history of avian botulism outbreaks.

Research and outreach priorities were discussed and developed. Botulism Taskforce was
formed to improve communication.

Research:

Dr. Campbell — Gull mortality summer to fall. Loon and merganser die-off in late fall.
Die-offs seem to occur following changes in weather.

Dr. Baker — Suggested to look for perturbations on the ecosystem, like significant change in
wind or weather patterns.

Dr. Murphy — Suggested that research is needed on the impacts of microcyctines on fish
and ducks.

February 28, 2002 — Buffalo, New York

Co-Sponsored by: New York, Ohio and Pennsylvania Sea Grant
Over 100 in attendance.



Presenters 2002

Dr. J. Michael Campbell (Mercyhurst College) — Presented history of botulism Type E
outbreaks in the Great Lakes and showed historical correlations with declining lake levels,
invasive species (alewives) invasion, and association of kills with major storm events and
internal seiche events.

John C. Lyons (MD, FACS, MSME) — Presented facts about botulism in humans,
particularly the bacterial genus Clostridium, and the interrelationship with avian botulism.
The pathogenesis of Clostridium, clinical syndrome and treatments, and survival rates were
discussed.

Dr. Rod Getchell (Cornell University) — Discussed a project that will focus on the role of
fish in the recent documented outbreaks of botulism in waterfowl and the suspect botulism
in fish in the lower Great Lakes.

Four questions to be addressed in this study:

A. Is Clostridium botulinum more likely to be present in the intestinal tract or tissues of

healthy, moribund, or dead fish? |

B. Is one species of fish more likely to carry Clostridium botulinum than another?

C. Does Clostridium botulinum toxin form in these fish ante- or post- mortem?

D. Are fish carrying Clostridium botulinum associated with waterfow] mortality events?
Dr. Grace McLaughlin (USGS) — Discussed the National Wildlife Health Center’s role and
summarized the findings of Type E botulism in the Great Lakes.

Non-avian mortality
Algae

Environmental correlates
Population effects

Type E Botulism Cycle in Great Lakes
Piscivorous Birds
Eag'zs Loons, Cormorants, Diving Ducks
awks Herons, Long-tailed Ducks
Mergansers, Gulls Scaup, Redhead
I Lt \
Dabbling Piscivorous Fis
Ducks Coots, Freshwater Drum,
Shorebirdg Smallmouth Bass,
Sturgeon ; \
'\)Vdpuppies Turtles: Round Carp
? Map Goby y
- ’ i
“Saftshell, Mud 272/ |Ctherfish
\\ ! / '
! nvertc:brates Mussels Algae
2 ? ?
| Sediment .




Presenters 2002

Ward Stone (NYDEC) - Presented overview of pathological work conducted in his lab in
2001.

Type E botulism was first found in Lake Erie in 1999, NYSDEC first identified Type E in
the fall of 2000,

Long-tailed ducks (2001) tested positive for Type E and were feeding on quagga mussels.
Type E was found in fish alimentary canals (gut content).

Type E was found in freshwater drum gut and tissue samples.

Type E was found in mudpuppies.

Maggots (fly larvae) had Type E toxin. -

Mudpuppies and round gobies were found in the guts of gulls, mergansers and loons.

Update 2002 Pennsylvania

* & & ¢ & & @

March, May — dead alewives, turtles observed.

June — dead gobies and mudpuppies.

Less Cladaphora algae than in past years.

July — Dying smallmouth bass sent for analyses (-negative)

Mortality probably due to rapid temperature drop 75°F to 50°F in 2 days.
Large die off of common loons in October.

Ohio — Report of dead gulls showing up on eastern beaches.

Update 2002 New York

Fish kills observed similar to Pennsylvania.

e March-April: alewives, gizzard shad — temperature stress
¢ May-June: smelt - spawning, Glugea

¢ June-July: smallmouth bass — spawning? upwelling?

¢ June-August: warmwater species, upwelling

Gobies forage fish composition

® 2000 - declining in Western basin, increasing in the east.
¢ 2001 - huge numbers in Eastern basin.

¢ 2002 - decline in abundance.

Ward Stone —~ 7,000 submissions for botulism testing,
Round gobies and mudpuppies found in many birds.

1 opossum and 2 raccoons positive for Type E.

Long-tailed ducks eating quagga mussels - source of Type E.
Fed loon livers to gobies and induced mortality.

Waterfowl positive for Type E in Lake Ontario.

Canada Update

Several Erie events

June, July, August - gulls, terns, cormorants

¢ September - gulls, cormorants

¢ October - gulls _

Late October and November - commeon loon, long-tailed duck, red-breasted merganser



e Huron - October
e Qrebes, mergansers, loons
® Goderich and Port Elgin

April 3, 2003 — Buffalo, New York
Co-Sponsored by: New York, Ohio and Pennsylvania Sea Grant

Grace McLaughlin (USGS) Type E botulism Qutbreaks in the Great Lakes

Year Lake Number 1° Species
1963-4 Michigan >12,000 Gulls, Loons
1976-83 Michigan, Huron >1800 Gulls, Loons
1998-2002 Huron, Michigan ~2500 Mergansers,
Gulls, Loons

1999-2001 Erie >25,000 Mergs, Gulls, Loons
2002 Erie >25,000 Long-tailed ducks, Gulls
Loons, Mergansers

Cormorants

Research Update from the Lake Erie Botulism Conference of April 3, 2003
Research findings from:

Perez ef al. - SUNY Fredonia

Bowser et al. — Cornell Univ.

Robinson et al. — Ontario/Guelph

Physical-Chemical Parameters being studied by SUNY Fredonia researchers
* (.5 m above sediment.

¢  Multiparameter Meter YSI 556:

Temperature

Dissolved Oxygen

Conductivity

Salinity

Total Dissolved Solids

pH

Redox Potential

® 9 & o o »

Summary of Work by Perez ef al.
One large algal bloom in June was correlated with decreased visibility and fish mortalities.
¢ Temperature increased and Dissolved Oxygen and pH decreased during the two outbreak
events (June/July, August).
»  Weather events during the season 2002 that may explain mixing of the water column and
changes in lake conditions.
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Environmental Results

2 Temperature

A 620 &30 THO TR0 TRG &e 819 B9 L2 18 a2 10

=t inshore —e— Ofishore

Perez et al.

Research Plans for Cornell - Bowser et al.

e  Make a greater effort to collect fish during botulism outbreaks, particularly round gobies and
freshwater drum.

e (Collect sediment and quagga mussels from outbreak areas to further analyze the food chain
path that Type E Botulism is following.

Results from Cornell

+  Measured significant numbers of Clostridium botulinum Type E in dead and dying
freshwater drum during three die-offs in July of 2001 near Dunkirk and Barcelona Harbor
on Lake Erie.

¢  Measured detectable levels of Clostridium botulinum Type E in one apparently healthy five
fish pool of smallmouth bass from Dunkirk, New York.

Research in Canada - Robinson ef al.
¢ Distribution of fish and bird mortality events (OMNR, CWS).
+ Stomach examination of fish eating birds to determine food habits (OMNR, Canadian
Cooperative Wildlife Health Centre).
¢ Loon population analysis for Ontario breeding lakes (CWS).
¢  Experimental dosing of fish with Type E toxin to:
¢ evaluate toxic dose.
e fish behavior relevant to consumption by fish-cating birds.
e tissue distribution.
(R.D. Moccia - University of Guelph).

Results from Moccia et al.

e LOSS OF EQUILIBRIUM: In a natural setting, fish showing equilibrium loss could
represent “easy” prey for live-fish eating birds. Thus, such birds could be targeting
intoxicated fish due to their abnormal behavior.

e BREACHING BEHAVIOR: In a natural setting, fish showing breaching behavior would
present an “easy” target for predators and maximize botulism toxin ingestion.

11



Ohio Update 2003

Frank Lichtkoppler, District Specialist, Ohio Sea Grant

Beach Wateh YVolunteers were asked to;

1} Make weekly observations { from week of June 14 o November 13)
2) Report large kills to ODNR

3} Compile a report (check week and record counts)

hetpofsuperion.eng.ohio-siate.eduwlakes/nf-index, hitml

Maumee Bay State Fark ga

Cleveland Lakefront 5t Pk ""{n"é.qzm qna:n;rn-u-r.
Euclid f
Maorth Perry

Ashtubula
BN o

q; Cincal Lakes Forecasting Svstem

Location Birds Fish Mudpuppies
Maumee Bay State Park l i L]
Cleveland Lakelrool State Park B0 0 L
Euchd ] f i
Morth Permy 9 35 (1]
Ashiabula L1] 2 {

hallards, Gulls, Canada Geese, 2 Loons

Good News:

Mo significant fish or bird kills in 2003 were reporied by the manager of Stone Laboratory,
which 15 located on Gibrallar [sland.

Only & few, isolated (in space and time) dead birds or fish were observed by five volunteers
who lived on or regularly worked on the Ohio Lake Erie shoreline.

“%o big kills this past year... just a few minor episedes of fish kills from minor upwelling
evenls,” according to K. Kayle, ODNR.
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Pennsylvania Lake Erie 2003 Botulism Update

Bob Wellington
Erie County Health Department

Large Fish Die-Off in Presque Isle Marina noted June 11, 2003
Freshwater Drum

L]

Bluegll
Sunsh

Largemouth Bass
Smallmouth Bass

Yellow perch
Carp
Bullheads

Humbigr Found Desd

Jong

20073 Bird Colleclion at Prezque |sle {Juna - Decambar]
Total of TO Birds Collected

o 1
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Number Collected

600

1999

Presque kle Bird Collections: 1999 - 2003

2000 2001 2002 2003

Year

Water Level (feet)

570.5 4

570 -

568.5 1

569

Lake Erie Water Levels (1999 - 2003)

m Max
Average
O Mn

Year
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Presque Isle Bird Collections; 1938 - 2003

Number Collscisd

Lake Eris Water Levals {1999 - 2003

5705

570

‘Water Level {fosl]

5895

569

568.5

2003 Fish Collections at Presque Isle (May 30 - August 15)
Total of 992 Fish Collected (Excluding Shinners)

600

Number Collected

Fish Species
*8000 Shiners were coliected on June 2, 2003; None were reported
collected hefore or after that date*
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Botulism Caused Fish & Waterbird Mortality
“In'New York Waters of Lak s F rie & Orztarw ~2003

Prepaz (,d by
‘David Adams & Kenneth Roblee & Ward Sione NY DEC
aa s Prcs_emcd by-- i b =

Erie by Géerg,e

Table 1: Lake Er;e Botuilsm Mortahty Surveys
- 100m Transect Survey Results
NYSDEC 10/06[03 1/02/04
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Mumbar o1 Birds

Dead & Slek Birds By Specles - 2004
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L.ake Erie Waterb;rd Mortality

New York Botuhsm T’ransec Survey Results

Common Loon. =

Lake .ntarm
2002

o e :
by o

| . i ‘ | ! J 1\

j 44 : 3

March 23, 2004 — Type E botulism was confirmed by the University of Pennsylvania in a ring-
billed gull collected near Youngstown, Lake Ontario, in 2003.
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Type E botulism test results for a common loon collected in 2003 from Orleans County, Lake
Ontario, are still pending from this Lab.

Mumber of Sturgeon

20
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. Fourtesn 1oons sighted: ave = 0.85 mi; STOEV = 0.475843;

‘gonfidence interval = +f- 0240047 mi.
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- Observed Distance from Shore - Lake Ontario Loons

Gistance {in miles)
el o o © © o
Ly onles o o - w o

i
B

Ten !onns s;ghied ave = 0 54, STDE_ 214
o cnnffdence |nterval G 132&99 .

In Summary:
Type E botulism was confirmed i in Lake Emc ior thc f ourtb c,onsccuilve year dnd in‘Lake Ontario

for the second consecutive year.

In Lake Erie, mortality decimed in most watelbnd :;pf,ues except for ring-billed gull and
COMMOon loon
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The Round Goby Botulism Connection

Renea A. Ruffing
Graduate Research Assistant
Penn State University

Round gobies in Pennsylvania waters of Lake Erie

s  First goby caught in Lake Erie was in 1993, in Grand River Harbor, Ohio.

+ Found in 1995 at the mouth of the Ashtabula River.

¢  October of 1996, caught off of Presque Isle by the Pennsylvania Fish and Boat Commission.

Goby population expansion

¢ Round goby population increased exponentially over the next several years.

¢ This population increase coincided with increases in cases of avian botulism.

s  Were round gobies playing an important role in this outbreak of avian botulism?

Gobles as suspects

Aquatic Invaders and Stricken Birds Sl coMmaon
Largs numbars of Lake Erie fish and birds bre dying fromtyps E
botukism, Scientisia suspect invader spacies from E 1 Eutope
— two typas of mussels and a fish — may be responsible. :

BACTERIA THRIVE Decaying

Zabra and QUAGER MUSSOIS planis croats an oxygen-

fiter aigae om the wainsT, deprived errvinanment

making the iake cloarer. {avoratie for bohdism bactena.

Sunlight reaches the iake As they filter the water,

bertt, prompting plart growth, musseis may concentrate the
Soxin.
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Populations declined in 2002

Round gobies

3000 -
2500~
2000 -
1500
1000
500

(O

1985 1990 1995 2600

Number/hectare

Are round goby populations being effected by avian botulism?

No real evidence of this.

¢ Inshore populations have increased rather than decreased.

e No large amounts of gobies found when there have been large fish kills, with the exception
of the summer of 2002 and this appeared to occur with a cold-water upwelling.

e Large males are known to die after spawning events.

e Do not sec evidence for this while diving.

Do round gobies contribute to the avian botulism problem by carrying botulism?

¢ Diet studies have shown that gobies in the lakes do consume large numbers of zebra
mussels.

¢  Gobies could perhaps acquire botulism from the ingestion of mussels.

e Transfer botulism to fishes and birds that prey on them.

Ward Stone Lab Results

¢  (obies are susceptible to the botulism toxin.

e  Majority died within 24-hours of ingesting botulism infected loon livers.
» Botulism infected gobies tend to move slowly and erratically.

¢ Remained on the bottom even after death.

Sick Phase

» Make them more susceptible to predatory fishes.
e Transfer method for botulism from mussels to larger game fish.

24



*  One problem with this is that you would expect to see more bottom scavenging fishes, like
catfish and carp, affected as well.

Goby Studies

*  Age vs. Length and Sex.

¢ Diet studies examining frequency of goby prey by size class between the lake and bay.
¢ Examining the total amounts of prey between stream, bay-dwelling gobies by season.
¢ Diets of game fishes.

Length-Age Relationship for Female Gobies

. 200 ] Females
E H

E 150 L, = 100.7%(1-gl04841°(14-1 3309y
£ .

2100 4 1«

@

= I

(o]

et !

05\1I\I|||
0O 1 2 3 4 65 6 7 8

Age (yrs)

Length Age Relationships for females

e The Von Bertalanfty equation for female gobies.

L =100.7%(1 0484113309

The oldest female was approximately 3-years of age at a length of 110.3 mm.
Substantial variation within age classes.

Probably caused by multiple spawning events throughout the season.
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Length-Age Relationship for Male Gobies

200 -
o Males
E
E
g
L
R
()]
c
@
-1 -
E 50 . % . pelagic L= 108.6*(1 _e(-1.0231'(1-(-0.0523)))
lg - |itt0l'a| Ll - 237'7*(1_e(-0.1788'(1-(—1.1331)))
0 H T T T T f 1 1

01 2 3 4 5 6 7 8
Age (yrs)

Length Age Relationships for Males
e  Oldest male was approximately 6-years old at 164.5 mm.

*  Again, there is substantial variation within age classes.

¢  There was no difference between theoretical maximum length of pelagic and littoral males.
¢ . Differences in K indicate that pelagic and littoral males are on different growth trajectories.
s Difference may be due to different habitat or sampling differences.

Goby Diet Studies

e Two different studies in which several different comparisons were made.
» Differences between stream vs. lake gobies.

e Diets of males vs. females.

e Comparisons of diets among different size classes.
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Gobies smaller than 80 mm
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Goby Diet Results. S b Crin b

e Female gobies'(which tfmd to bu S]Tldi e::) have 4 more dwez se diet

e  Stream gobies, regmd]esg of size, tcnd io eat many fewea (aimost no) muq%cls as: cempaled
--'iOlﬂkegObIES I Shiesenn UE Rl :

e Gobies larger than 80 mni: (Aoe l—}—) ieed almost Lxclus;vely on musscls. i

Game Fish [hets

'La_‘fe_!iow_f-’erch R
{1 Lavge Movin s
Loy Ghegphesd -

" fighwith Pray 'i&éins:- .

C .Pre:y’l!'er'ris

Diet Study - . : ; : _ .
e 2% of }algemouth babs 16% of yeﬁ}ow pemh and 10% Df shet,pshead fed on gﬂbzes

e  Sheepshead also fed on large amounts of (,hmmomid larvae,
e  Other hshes such as biuc glifs occasmndify fed on gobies as. wcii

PAFBC Yellow Perch Dset R O
e June 2001 - Oct 2003 PAFBC collected 927 yeuow perch. o
o 19% of fish w;th pxcy in &,1__j mdci__ _Were" dt_mo round gobles -
e  Only5%of thuse fish were eatmg gobies of dge 24

Dlscussmn - : :
s  Results of our studies and othczs mdicate thal almost all pic,datory hshe% are iccdmg on .

round.gobies. .. L I el o
e Larger g@baes (gmatcr thdn 8() mm) a;c fcedmg almost cninefy on mmqels DI _
e If thereis a connection between avian botulism found i in muS‘s"_' '_ __and gobxe% 1t 18 probdbiy .

affecting fishes that can feed on larger. gobu,,s
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Goby Toxicity

Fishes were collected randomly from May 2002 through May 2003, from the Pennsylvania
water of Lake Erie (mostly from Presque Isle Bay) by hook and line and boat electro-
fishing.

Pennsylvania Animal Diagnostic Laboratory System at New Bolton Center received gobies.
Conducted heavy metal analysis and assayed for botulinum toxin.

Fishes examined

50 Round gobies e 3 Crappie

25 Smallmouth bass 1 Bluegill

2 Largemouth bass ¢ 1 Yellow perch
5 Northern pike (one was sick)

Results

No Clostridium botulinum found in any of these fishes.

Clostridium bifermentans was recovered from intestinal samples of a round goby.

Arsenic levels were detectable in all of the fish livers examined (0.207 ppm in a northern
pike (Esox lucius) to 6.07 ppm in a pooled group of goby livers).

Hg values found in livers of sampled fishes in this study ranged from insignificant (<0.05) to
9.42 ppm, with gobies representing the extremes of the range.

Hepatic levels of Se in this study ranged from insignificant in a bluegill (Lepomis
macrochirus) to 2.27 ppm in a large steelhead (Oncorhynchus mykiss).

Discussion

Extensive numbers of investigations have indicated that heavy metals alter a number of
parameters of the hosts’ immune system and can lead to increased susceptibility to infection
auto immune diseases and allergic manifestations.

High levels of mercury, arsenic or selenium could be transferred up the food chain causing
immunosuppression in fish-eating birds.

For example, high levels of Se were found in a pelican that died from Type C avian botulism
in the Sultan Sea in California.

What does all this tell us about the goby avian botulism connection?

¢  Gobies below 80 mm in length are not consuming large numbers of mussels.

¢ Gobies are not immune to botulism toxins.

e Larger gobies’ behavior does not make them easy prey items for birds.

e Game fish are consuming large numbers of gobies; however, yellow perch appear to
consume smaller sized gobies.

¢  We may need to examine multiple stressors in order to better understand this problem.
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Diagnosing Botulism in Fish in the Lower Great Lakes

Investigators: Paul Bowser, Comell University, Rod Getchell, Cornell University

Collaborators: Bill Culligan, NYSDEC Dunkirk, Don Einhouse, NYSDEC Dunkirk
Steve LaPan, NYSDEC Cape Vincent, Web Pearsall, NYSDEC Avon
Ward Stone, NYSDEC Delmar, James & Fina Casey, Cornell University
Claudia Sutton, Cornell University and Robert Whitlock, U Pean

Introduction to Clostridium botulinum Type E

¢ A common aquatic bacteria, Clostridium botulinum Type E produces a potent toxin under
the high nutrient and anaerobic (oxygen-free) conditions that occur in dead organisms.

¢  The Type E strain of Clostridium botulinum is the most frequently found strain in the
aquatic environment,

e Animals, especially fish-eating birds, ingest the bacteria in their diet, become paralyzed by
the botulinum toxin, and often die. Their carcasses then become culture vessels for more
Clostridia.

Signs of Type E Botulism in waterfowl and fish

¢ Signs of Type E Botulism occur when the botulinum toxin binds to nerve receptors that then
leads to a descending paralysis.
Birds usually cannot hold their heads up and so waterfowl often drown.
Birds like gulls can sometimes walk, but not fly. You often see them dragging one or both
of their wings.

e Fish may flounder or swim erratically near the surface of the water, The location of affected
fish on the water’s surface is often identified by the presence of feeding gulls.

¢  Fish usually die quickly and are most likely seen washed up on shore.

Risks of Type E Botulism to humans?

e To get Type E Botulism, you must ingest the toxin, usually by eating an infected fish, bird,
or marine mammal.

e  Any fish or waterfowl that are sick or act abnormally should not be harvested or eaten
because cooking may not destroy all of the toxin.

s Wear disposable gloves, or invert a plastic bag over your hand, when handling sick, dead, or
dying animals.
You are not at risk for botulism by swimming in the Great Lakes.
Your pets are at risk if they consume dead animals along the shoreline.

Background on Type E Botulism in Lake Erie

s Type E Botulism outbreaks have killed thousands of waterfowl on Lake Erie in each of the
last 5 years.

e Fish kills have been associated with some of these events.

e  Are live or moribund fish a vector for Type E Botulism in loons and mergansers?

e The public hazard from these outbreaks needs to be clarified. Are apparently healthy fish
safe to eat, while sick fish are not safe to consume?
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Fish collections and sample necropsy

NYSDEC fisheries personnel are collecting healthy, sick, and fresh dead fish from Lakes
Eric and Ontario.

At Cornell, fish are necropsied and tissues are tested for various pathogens, including
Clostridinm botulinum Type E.

Tissues are frozen for later molecular analysis.

Sample processing and DNA Extraction

The traditional method for botulism diagnoses is cither by anaerobic culture or the mouse
bioassay.

We have developed a molecular assay to screen samples because it is faster, safer, and more
alfordable.

Fish intestinal contents and liver are processed to concentrate their DNA.

This multi-step procedurc provides purified DNA that can be assayed for the presence of the
C. boruliniem Type E toxin gene.

Quantitative (real-time) PCR

After DNA is isolated, we can look for the toxin gene using a standard PCR amplification of
a 139 basc pair fragment to demonstrate the presence or absence of C. hotulinum Type E.

But, quantitative (real-time) PCR will provide actual numbers of C. botulinum Type E per
gram of tissue when compared to a series of standards.

S Quantitative PCR data

Ampliation - RO AWN 236

AMn

<J Quantitative (real-time) PCR data output from ABI 7700.

- Samples tested from a freshwater drum’s intestine and liver
that was caught on July 11, 2002 near Dunkirk, NY appear in
this plot as red squares,
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e QPCR standard curve
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J QPCR standard curve showing sample data () and
standards (e) from plasmid DNA containing the 139 bp
fragment of the C. botulinum Type E toxin gene.

2002-2003 Fish Collection Totals

2002 2003 2002 2003

Lake Erie Smallmouth bass 286 295

Spring 265 175 Freshwater drum 208 166

Summer 176 71 Round goby 148 185

Fall 186 282 Yellow perch 24 30

Alewife 20 0

Lake Ontario Brown bullhead 11 0

Spring g 21 Other species 41 2
Summer 71 75
Fall 30 54

Botulinum toxin rapid detection kit

e Several QPCR-positive samples have been tested with a botulinum toxin rapid detection kit.

e  The sample tested here was from a lake sturgeon’s stomach contents that contained two
goby-like fish that were partially decomposed.

»  The sturgeon had washed up on a Lake Michigan beach in Door County, Wisconsin, during
the summer of 2002,
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Wl 2001-2003 C. botulinum
Type E QPCR Results

Speeies  Seample Locgtion  Collection Date's  Quantity/Gram  Toxin  Mouse Assay
FWDwum Dunkark, NY August 1T, Nl 3 (Mg LS WA WA

FWrum Dunkirk, NY July L1, 2002 208 g 1C NA NA

FWhmum Suonser Bay, KY  July 14, 2502 L0l SNk g 1T Puw, Moy,
FWDrum Dunkirk. MY July IREMY 202 2 7000 IC Pos. Ney.
FWDrum Barcelona, NY  July 26, 22 23,10k IC ey, Neg.
SMBans  Dunkirk, NY August 202002 1532000 IC Pos. Nez.
Sturgeon Door County, W1 Sumimer, 20412 L7 40¥g 5C Pos. Pos.
RGobies Dunkirk. NY June &, 2003 27000 IC NA -
FWDrum Van Buren Pr. NY Auguat 27 2003 11000 IC Pas, .
FWDrum vVan Ruren P1.. MY Augusi 27, 2003 15 2000 10 Neg. -
FWDhum Van Buren Pt NY August 27,2003 42 WKp IC Pos. -

10— Indcseimal contemds: 50 — SHommach o, i |uded mae poby-hike sk K. LS - Combimed kidney, Hiver,
il ke, PEYS wr Mecg Puaritve o brglive santly witls harilium L meid delec boa b | Cabom

Sriemific Cimap, Labeshde A7 WA = Kot asenved, o hssoe availabde: "Wowe by resalls poading .

vl W] Sturgeon QPCR Results '

Sprowes  Sermple Locatmn  Colleclion Dales  Quantipy'Gram  Toop  Mouses Assgy

Sturgeon Grisen Hay, W July 25, K11 IE0.000,000/8 L MNag. *
LI S NA
Sturgeon Green Bay, W July 28, XN 15.900.000'g L1 NA .

40000008 1T NA
07000 S0 NA

Sturgeon Green Bay, Wl August O, 23 24000000 1T HA -

Sturgron Green By, WT Auyust [3 MW03 H ML) Li Ma
M0N0 10 NA
LI R0 MA

Sturgron Green Hay, WT Aupust 14, 003 TR NDKE IC HA
G 00 g SC Pas.
Sturgeon Creen Bay, Wl Sept. §, 20003 STOO00 g 1 Pos. ¥
Sturgent Green Bay, Wl Sepr. 17, 2003 4.1°7000e Lt NA *
STTOMNy IC NA

42.0000g 5C  NA

N — It ool nrs. 507 — Sl conenes mweluded peg prive- ke sk Li = Liver. POS. or Mep -
Pursitive s mepmiene 2y with Fdulieom fee fageed cleto Gub o £ ey S miif o ity | ihoviade, 447
Wy = Mol asmaved. mo ko avalable: * Mowse eaean ety pendmeyg_
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2001 Avian C. botulinum Type E QPCR Results

Species Case Number Sample Location Quantity/Gram
Common Loon 01-45-19B Lake Ene 148,000/g ACC
Common Loon 01-45-23 Lake Erie 40,700/g ACC
Common Loon 01-45-29 Lake Erie 36,200/g SC
Coot 01-45-22 Lake Erie 340/g ACC
Long Tail Duck 01-45-04F Lake Erie 40,800/g GC

ACC = Alimentary canal contents; SC = Stomach contents;
GC = Gizzard contents.

Results from 2002-2003

e In 2002, 736 fish were examined.

* Significant numbers of C. botulinum Type E were measured in dead and dying freshwater
drum during die-offs in July of 2002 near Dunkirk, Sunset Bay, and Barcelona Harbor on
Lake Erie.

»  Detectable levels of C. botulinum Type E measured in an apparently healthy five-fish pools
of smallmouth bass and freshwater drum.

o In 2003, 678 fish were examined.

* Inlate August of 2003, significant numbers of C. botulinum Type E were again measured in
dead and dying freshwater drum collected off Van Buren Point, also in Lake Erie.

* Detectable levels of C. botulinum Type E measured in an apparently healthy five-fish pool
of round gobies.

Future research plans

» Confirm that C. botulinum Type E levels in moribund fish are high enough to kill waterfowl,
as well as other fish.

¢ Continue to collect fish during botulism outbreaks.
Redouble our collection efforts on Lake Ontario.

®  Collect and test sediment, quagga mussels, and other invertebrates from outbreak areas, as
well as designated sites in both lakes.

» Collaborate with a regional diagnostic lab to validate our molecular assay methods, i.e.
sensitivity and specificity analyses.
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Interspecies Toxicity of Type-E Botulinum in Fish:
A Bird’s-Eye View

AM. Yule, R.D. Moccia, J. Austin and LK. Barker

Lake Erie Bird Mortalities
* Type E botulism is considered the primary cause of avian deaths.

The Paradox?

¢ How to explain the “fish’ pathway of toxin ingestion in birds which feed exclusively on
‘live’ fish (e.g. loons, common and red-breasted mergansers, grebes)?

* Lack of apparent correlation between fish botulism epizootics and avian mortality patterns.

What Are The Questions?

®  Are ‘living’ fish a reasonable transport mechanism moving Botulinum Neurotoxin from
point of origin to the bird?

e Isit plausible that live, but moribund, fish are selective prey species?
Does phylogeny, natural life history or primary feeding habitat influence sensitivity?

¢ s there a potential human health hazard to people who consume Botulinum Neurotoxin
laden fish?

Research Objectives

1. Develop fish botulism exposure model (‘FBEM”).

2. Test comparative sensitivity and temporal aspects of clinical intoxication for several
candidate fish species.

3. Determine toxin titres in Botulinum Neurotoxin mortalities.

Rainbow Trout Dose Response

m

Time ot dnask (e
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Rainbow Trout Percent Mortality |

<~ <1500 MLD
—00 LD
— =000 MLD

Dwya port intubailen

Goby - Onset of Pigment Change
+ Normal, pale coloration.
e Very early onset of darkening pattern.

Progressive Discoloration
e Formation of the progressive, pigment ‘band.”
¢ Complete pigment change, followed closely by death.

Round Goby Dose Response

Tima of Deith ort)
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Round Goby Percent Mortality
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Walleye: Onset of Respiratory Distress
e Severe distention of operculum: erratic swimming behavior (often breaching surface).
o  Fish exhibiting the “head up-tail down” orientation.

Walleye Dose Response
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- Walleye Percent Mortality

Dwys poM intubition

Perch: Onset of Pigment Change

e  Slight pigment change (darker).

* Drastic pigment change.

e Equilibrium loss, fish often breaching the surface.

Perch Dose Response
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Perch Percent Mortality

Percent mortality

Time of death fhrsj

Interspecies Dose Response
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Interspecies Percent Mortality: 800 MLD
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' Interspecies Percent Mortality: 4000 MLD
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Tissue Titres of Botulinum Neurotoxin
In other words, what's left in a dead fish?



“Post Mortem Titre Results:

Trout Goby Walleye Perch

Fillet T
800 MLD 0% 0% 0% NA
1500 MLD 0% 0% 0%  NA
4000 MLD 0% 17% 0%  NA

Vicera _ :

800 MLD 11% 92% 33% NA
1500 MLD coT%  83% T1% 0 NAG
4000 MLD 25% 83% . NA  NA

-Equilibrium loss,
fish often breaching
the surface
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Implications of Results

*

Each species shows a unique set of clinical signs.

Behavioral (e.g. breaching, erratic swimming) and pigmentation changes in all species could
“lure” bird predators to affected fish.

Prolonged moribund state in fish, even with high Botulinum Neurotoxin levels.

Live fish can be significant vector for toxin transfer through trophic levels.

The round goby is not highly tolerant as was previously hypothesized.

Perch are very resistant.

The high percentage of positive titre results in the goby could implicate them in the bird
mortalities.

Unlikely human health significance to live fish carrying toxin (perch?).

Rainbow Trout: Onset of Clinical Signs

TIME COMMENT

0 -fish intubated

Tl -time of capsule degeneration and toxin release

T2 -normal behavior

T3 -restless, agitated, increased swimming behavior

T4 -first equilibrium loss (loss gradually increases)

T5 -no fin co-ordination or righting ability, irregular ‘breaching’ behavior noted
T6 -loss of any voluntary motor function

T7 -loss of respiratory reflex/death
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Algal Pigments as Biomarkers Linking Fish and Benthic Organisms
With Type E Botulism

Katherine T. Alben, Ph.D. (PI)
Wadsworth Center, New York State Department of Health
Department of Environmental Health Toxicology, SUNY-Albany

Collaborators:

Alicia Perez-Fuentetaja, Ph.D. (co-PI), Department of Biology, SUNY Fredonia
Paul Bowser, Ph.D.; Dr. Rod Getchell, Ph.D., Veterinary Medicine, Cornell University
Bill Culligan, NY Department of Environmental Conservation, Region 9
Kofi Fynn-Aikins, Ph.D.; Betsy Trometer; Mike Goehle, USFWS LGLFR

Type E botulism:

what are the food-web pathways? &

Hypothesis:
algal
pigments
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Seasonal changes: Lake Erie
Phytoplankton spring*  summer* pigments expected in diet
diatoms 93% 32% fucoxanthin CaaHgoOg
diadinoxanthin  C,,H.,0,
diatoxanthin CaoHs0;

cryptophytes 5% 17% alloxanthin C4oHs:0,
lycopene C.oHss

chlorophytes - 36% violaxanthin C4Hs60,
antheraxanthin  C,;H;.0O,
lutein CyoH560;

cyanophytes 1% 10% myxoxanthophyll C,Hg,0,
zeaxanthin CaoHss0:

canthaxanthin  C, Hg,0,
B-cryptoxanthin  C,H,,0
echinenone CyoHsO

* Lake Guardian phytoplankton survey 1998 (Barbiero, Tuchman 2000)

*ﬁ' Sﬁm poH

Seasonal changes: Lake Ontario

Phytoplankton spring® summer* pigments expected in diet
diatoms 78% 7% fucoxanthin C4aHggOg
diadinoxanthin  C,Hs,0,
diatoxanthin CyoHs 05

cryptophytes 13% 23% alloxanthin CyHs:0;
lycopene CagHss

chlorophytes - 19% violaxanthin CagHss0s
antheraxanthin = C,,H:,0,
lutein CaoHss 0,

chrysophytes - 6% . diatoxanthin C4oHs40,

dinoflagellates

46% peridinin CyeHs0,

* Lake Guardian phytoplankton survey 1998 (Barbiero, Tuchman 2000)

sa L -
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Carotenoids found in the food web

we § 4D
diatoms & fucoxanthin C,He, O % *
chrysophytes diatoxanthin C,,H,,0,
cryptophytes  alloxanthin C,H,,0,
chiorophytes  lutein CuHgs0,  (3¢)
cyanobacteria zeaxanthin C,H,0, *
cantha- C4oHs:0;,
B-crypto-  CyuoHss0
echinenone C,H.,, 0O %
euglenophytes neoxanthin  C,,H.,0,
dinoflageliates peridinin ~ C,,H.,0;, NF NF

#* O3 3 3

crustacean  astaxanthin C,H.,0, =
metabolism B ey B

salian | L —r

Biomarkers and time: prey vs predator profiles
food resources: present past and future

biomarkers of prey biomarkers of predator
and past ingestion
tissue analyzed: recent ingestion long-term accumulation

stomach liver

intestines muscle

(spleen) integument (skin)
eye
brain

gonads, eggs

ﬁ I' htip/fweww. dnr. state.wi.usforg/watsr/hpfish/specie sAindox.shiml ey
&E_* ; hitp:/fwww dnr.state.mn.us/exotics/aqualicanimalsfroundgabyfindex. htmi A U aLBANY .e“
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Sample collection: Lake Erie (Lake Ontario)
] 7T TR %/ | EPAGLNPO: late 2003
o~ i’ wome e TH
LI 7 e Culligan (NYDEC)
L Lo Getchell, Bowser {Comelf}
-~ - ““;,3 ] %{{\ Fynn-Aikins, Trometer, Goehle (FWS)
iy - ! Fish 2003
Ay . smelt Oct
.2 - B round gobies Sept - Dot
o 8 smalimouth bass  Sept
rock bass Sept - Oct
A. Perez Fuentetaja (SUNY-Fradonia) black crappie Sept
Macroinvertebrates 2003 sheepshead
Sept - Oct
diptera weekly (Augq) white perch Sept - Oct
oligochaeta weekly (Aug) yellow perch Sept
| dreissenids June, Aug (6) spottailshiner  Sept |
o DOH

Sample preparation: pigments in tissue specimens

Precautions
* Specimen storage:; - 80 °C, dark (use dry ice in field)
** Biological safety cabinet (level 1) including chemical fume hood

* protect pigments ** protect analyst - C. b. type E toxin, pathogens

Procedures

i dissect specimen
it homogenize tissue
i freeze dry and determine percent dry weight
{mussels ~ 5% dw; fish ~ 20% dw)
iv weigh specimen to be extracted: 75 - 300 mg dw (1500 mg ww)
v solvent extract in acetone, sonnicate in dark, cold
vi saponify KOH, methanol; solvent exchange, cleanup, dry
vii concentrate extract: dry N,
viil filter extract, 0.2 um, into screw-cap vial

ﬁ vaasany DOH
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HPLC-photodiode array analysis

Chromatograms: retention times, peak areas

o
A 408nm

g crypto

phta

f care

Mirutes

"3

Mixed standards
21 carotenoids
6 chiorophylls

Concentration ranges
0.05-1.0 pg/mL

1.2 - 20 ugfg dw mussels
0.5- 5ug/g dw fish

Spectra (characteristic wavelengths for pigment identification}

4490\, 477

heigin

474
505

lycopene

4 481 p-carclens

- B & 8 B

T T T T
300 400 $00 &0 o0 800
e

@ uaasany INOH

5.

LLake Ontario samples, Aug 2002*

NY GLPF small grant: Alben, Makarewicz 2002-3

ﬁ vaasany INDH
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NY Sea Grant 2004-6;

Lake Erie (Lake Ontario)

f‘ 3 TR @ | Culigan (NYDEC)
Vo f s B Getchell, Bowser (Cornell)
e L, . P Fynn-Aikins, Trometer, Goehie (FWS)
(Wt L SerT AT == | Fish collection
A g S ¢ %Q\ smelt summer, fafl
: C,J / T / | _round gobies summer, fall
and . smalimouth bass  summer, fall
Sl ] sheepshead summer, fall
: ki yellow perch fall
A. Perez Fuemnletaja (SUNY-Fredonia) walleye fall
Macroinvertebrates  collection white perch fall
diptera weekly trout 777
oligochaetes weekly - -
quagga mussels weekly gt:;ﬁr:hof Interest g::rlcljss
mudpuppies long-tailed ducks
loons
grebes
i L2 I

Crustaceans: astaxanthin; fatty acid (FA) esters

FAs saturated monounsaturated PUFAs
C14:0, C16:0, C18:1n9 C18:3w3, C18:2w6, C20:503
C18:0, C20:0 C20:4w6, 022206(03

wm
o
oy "
Q

M"W\w
mollusks, fish, birds - also possible

free’ lutein  C,Hg0, _O,CI ;
C16:0 mono- CggHy0,4 M

C16:0 diester C,,H,,50, M
M,-.NVV-JL.

(helenien)
Whitney Stocker: hitp//webby.cc.denison.edu/~stockerimosus.htmi

i

free’ astaxanthin ~ C,H,0,
C16:0 monoester  CggH,, 05

016 0"C18 1 dlesteF 072H11205

L - -

54




Acknowledgements

Students - insights Collabarators - field sites, samples
Jamie Woodallxanthin Joe Makarewicz, SUNY Brockport
Justin Georgexanthin Ted Lewis, SUNY Brockport
Wellington Guzmantein Alicia Perez Fuentetaja, SUNY Fredonia
Abdulabasit Lukexanthin Chris Mayer, University of Toledo
Kaitlin Harringtonxanthin Bill Culligan, NY DEC Region @
Christine Simmonsanthin Paul Bowser, Cornell
Jamie lanhaconenone Rod Getchell, Comnell
Yuliana De ios Santosanthin - Kofi Fynn-Aiking, USFWS
Ikenna Anakaxanthin Betsy Trometer, USFWS
Jessica Reinerxanthin Mike Goehle, USFWS

Sponsors - exploratory research projects and foodweb ventures
Hudson River Foundation - Polgar Fellowship Program
McNair Scholars Progam and CSTEP, SUNY Albany
Great Lakes Protection Fund Small Grant Program
US EPA Great Lakes National Program Office.

New York Sea Grant

’ ﬁ U at ALBANY .@I‘l
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Great Lakes Botulism Conference
Thursday, March 25, 2004
9am-4pm
Stull Nature Center
Presque Isle State Park, Erie, PA

9:00 Welcoming Remarks:
Helen Domske, New York Sea Grant, Great Lakes Program — University at Buffalo

Botulism Overview/Lake Erie and Ontario 1999-2003:
Eric Obert, Pennsylvania Sea Grant, Penn State Erie

Ohio Update 2003:
Frank Lichtkoppler, Ohio Sea Grant, Ohio State University

Pennsylvania Update 2003:
Bob Wellington, Erie County Health Department, Pennsylvania

New York Update 2003:
Ken Roblee, Senior Wildlife Biologist, NYSDEC

Canadian Update:
Jeff Robinson, Canadian Wildlife Service, Ontario

12:00 Lunch - Provided by Pennsylvania Sea Grant
1:00 Research Presentations:

Botulism Caused Fish and Waterbird Mortality in New York Waters of Lakes Erie and Ontario 2003
Ken Roblee, Senior Wildlife Biologist, NYSDEC

Round Goby Interactions and Relationship to the Botulism Outbreak
Renea Ruffing, Penn State University

Diagnosing Botulism in Fish in the Lower Great Lakes
Rodney G. Getchell, College of Veterinary Medicine, Cornell University

Interspecies Toxicity of Type-E Botulinum in Fish: A Bird's Eye View!
Adam Yule and Rich Moccia, University of Guelph, Ontario

Carotenoid Tracers of Food Web Pathways for Type E Botulism
Katherine Alben, NYS Department of Health

3:00 Discussion Session:
Monitoring and Research Plans for 2004?

Approaches for a possible Outbreak Decline in coming years?

4:00 Adjourn

56



Sea brant

Great Lakes Network

Evaluation Results

Botulism In Lake Erie Workshop

Sea

|

Great Lakes Network

Pennsylvania Sea Grant - New York Sea Grant - Ohio Sea Grant

Thursday March 25, 2004 >< Stull Nature Center — Erie, PA.

Please help us to evaluate the educational program by responding to the following statements.

We ask that you complete this evaluation in its entirety.

50 participants KEY
28 surveys returned 1 = Strongly Disagree
56% return rate 2 = Disagree

3 = Neither Disagree nor Agree

4 = Agree

5 = Strongly Agree Strongly
Disagree

Please circle your response.
1) The workshop achieved its goal of sharing information.

2) The workshop achieved its goal of providing networking
opportunities.

3) The botulism overview was worthwhile.

4) The state & Canadian updates were worthwhile.

5) The research presentations were worthwhile.

6) The discussion session was worthwhile.

The educational materials and content of the workshop:

7} Helped me better understand the issues surrounding
botulism in Lake Erie,

8) Provided information relevant to my work.
9) Were well organized.
10) Were easy to understand.

11) Presented information that will help me.
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1

1

Strengly
Agree
N Mean +/-
4 5 28 4.56 .83
4 5 28 4.54 .74
4 5 28 432 95
4 5 26 442 .63
4 5 28 4.68 .67
4 5 15 4.60 .83
4 5 27 4.59 .69
4 5 26 3.88 91
4 5 27 4.37 .74
4 5 27 4.33 .68
4 5 27 4.22 80



Strongly Strongly
Please circle your response. Disagree Agree

The educational materials and content of the workshop: N Mean +/-
12) Will be of great use to me. 1 2 3 4 5 27 3.89 .70
13) I gained new knowledge from this workshop. 1 2 3 4 5 28 4.64 .68
14) I plan to share the information learned at this workshop

with others. 1 2 3 4 5 28 4.36 .99
15} I plan to take some action as a result of the information

I'learned at this workshop. 1 2 3 4 5 28 3.71 .98

Please circle or fill in your response.

16) I attended a previous botulism workshop in Erie, PA in

2001, Buffalo, NY in 2002 or Buffalo, NY in 2003. N=28 YES 68% NO 32%
17) I shared the information I learned at previous botulism

workshop(s) with others. N=26 YES 73% NO 27%
Who did you share the information with? 19 Respondents
18) I took action as a result of what I learned at previous

botulism workshop(s). N=25 YES 56% NO 44%
What action did you take? 14 Respondents
19) Would you be interested in attending a workshop on this

topic next year? N=25 YES 100% NO 0%

20} What could we do to improve this workshop?

11 Respondents

Thank you for completing this questionnaire.

Please return your completed evaluation before you leave or mail it to:

Frank Lichtkoppler, Ohio Sea Grant

99 East Erie Street, Painesville, Ohio 44077
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Botulism in Lake Erie Workshop — Evaluation
Thursday, March 25, 2004

Item 17. I shared the information I learned at previous botulism workshop(s) with others.
Who did you share the information with? Open Ended Responses:

Colleagues, students

Regional staff; administrators

General Public

Fellow office workers/general public

Staff and fish & wildlife users

Toxicology students at Cornell; Fish Health researchers at meetings

Friends in Ohio - NYSOC employees

Public, Administrators, Media

Public, colleagues

0. Briefings to IJC Commissioners and IJC Water Quality Board/also OSU Stone Lab fish
ecology students

11. Peers and other Great Lakes stakeholders

12. Various sportfishing groups

13. Monroe County Health Department, Irondequoit Bay Coordinating Committee, MC Water

Quality coordinating committee

14. Co-workers

15. Colleagues

16. Co-workers, students

17. Limited discussion with Health Department Staff

18. Supervisor, others in my agency, Public

19. Colleagues, sportsman’s groups, Media

e A i e

Item 18. I took action as a result of what I learned at previous botulism workshop(s).
What action did you take? Open Ended Responses:

Planned and executed research project

Avian surveys Lake Erie/Ontario

Wrote several informational articles on the topic

Made more careful observation on Lake Erie

Conducted botulism research

Collected samples for investigators

Research initiation

Included in oral and written briefings on the changing Lake Erie ecosystem
. Increased literature research

10. Benefit in evaluations NYSG proposal for funding

11. Coordinated observation at Ontario Beach submitted moribund gulls to NYSDEC
12. Applied for grant money to do research

000N W
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13. Small amount of preparation in case of bird or fish die off
14. Share information with co-workers and public

Item 20. What could we do to improve this workshop?

Open Ended Responses:

1. Provide detailed handout prior to event

2. Like the informality!

3. To be in the acknowledgements

4. Spend more time on discussion of research direction/opportunities — have updates posted or
handed out beforehand and ask for any questions rather than spend half day on updates.

5. Appropriate division of program between die-off updates and research updates. Good one-day
format. My only suggestions having “noon-to-noon” meeting with overnight in the middle for
more networking and informal interactions.

6. Provide print outs of the power point presentations, the authors are okay with it

7. Very nicely done

8. Don’t use Styrofoam plates for lunch!

9. The greatest value of these workshops is the coordination of research effort and the exchange

of information. It may be helpful to select research topics that compliment each other to the
extent possible, or at least clearly relate to the topic of the meeting.

10. This was a well-organized conference. Nice job on achieving a good mix of issues relevant to
Botulism (fish, birds, zooplankton, mussels, etc.)

11. Very well organized and excellent presentations. Thank you!

60



Botulism in Lake Erie Attendees/Contact List

March 25, 2004
David Adams, NYS DEC Jerry Covert
625 Broadway, Floor 5 12786 Forest Drive

Albany, NY 12233
518-402-8902
djadams@gw.dec.state.ny.us

Katherine Alben, NYS Department of Health
Empire State Piaza, PO Box 509

Albany, NY 12201

518-473-0774

alben@wadsworth.org

Eric Ammerman

Monroe County Department of Health
111 Westfall Road, Room 1016
Rochester, NY 14620

585-274-6093
eammerman@monroecounty.gov

Greg Andraso, Gannon University
ANDRASO@gannon.cdu

Ian Barker, University of Guelph
Guelph, ON NIG 2W1
519-824-4120 x54666
ibarker@ovc.uoguelph.ca

Lori Boughton
PA DEP, Office of the Great Lakes
Iboughton{@state.pa.us

John Cingolani, Pennsylvania Sea Grant
5091 Station Road

Erie, PA 16563

814-898-6420

jke140@psu.edu

John Cooper

Ontario Ministry of Natural Resources
659 Exeter Road

London, ON N6E 113

519-873-4613
john.cooper@mnr.gov.on.ca
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Edinboro, PA 16412
817-449-9362

Anne DeSarro
DCNR- Presque Isle State Park
presqueislesic@state.pa.us

Helen Domske, New York Sea Grant
229 Jarvis Hall

Buffalo, NY 14260

716-645-3610

hmd4@cormell.edu

Doug Ebert, Erie County Health Department
606 West 2nd Street

Erie, PA 16507

814-451-6745

c-debert@state.pa.us

Don Einhouse, NYS DEC

178 Point Drive North
Dunkirk, NY 14048
716-366-0228
dweinhou@gw.dec.state.ny.us

Laura Frost, Gannon University
726 West 2nd Street

Erte, PA 16507

314-874-3714

John Gannon, International Joint Commission
100 Ouellette Avenue

Windsor, ON

519-257-6711

Hank Garmen
PA DEP

Sandra George, Environment Canada
687 Lakeshore Road

Burlington, ON L7R 4A6
905-336-6284
Sandra.E.George@ec.gc.ca



Rod Getchell, Cornell University
C5-125 VvMC

Ithaca, NY 14853

607-253-3393

rggd@cornell.edu

Mark Gorman

230 Chestnut Street
Meadville, PA 16335
814-332-6072

Jim Grazio, PA DEP
230 Chestnut Street
Meadville, PA 16335
814-332-6677
jagrazio@state.pa.us

Jennifer Hill, PA DEP
230 Chestnut Street
Meadville, PA 16335
814-332-6945

Shane Hoachlander
R.D. #2, Box 140
Corry, PA 16407
814-664-8367

Bob Hoskin, Army Corps of Engineers
1205 Kinzua Road

Warren, PA 16365

814-726-1241
Robert.Hoskin@lrp.usace.army.mil

Charles Knauf

Monroe County Department of Health
111 Westfall Road

Rochester, NY 14620

585-288-3303
cknauf@mec.rocherter.lib.ny.us

Dick Kubiak
Erie County Coalition

Harry Leslie, DCRN - Presque Isle State Park
P.O Box 8570

Erie, PA 16505

814-833-7424

hleslie@state.pa.us
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Frank Lichtkoppler, Ohio Sea Grant
99 East Erie Street

Painesville, OH 44077
440-350-2267
flichtkoppler@lakecountyohio.org

Gerry Mackie, University of Guleph
gmackie@uoguelph

Tom Marks, Southtowns Walleye Association
7004 Waring Circle

Derby, NY 14047

716-947-9350

tommarkf(@verizon.net

Marti Martz

5091 Station Road
Erie, PA 16563
814-898-6420

Richard Moccia, University of Guleph
Ontarto, Canada N1G 2WI
519-824-4420

rmoccia@uoguelph.ca

Mike Mumau, DCNR- Presque Isle State Park
PO Box 8510

Erie, PA 16505

814-833-7424

mmumau(@state.pa.us

Chuck Murray
Pennsylvania Fish and Boat Commission
ckmurray@erie.net

Randy Neyer, DCNR- Presque Isle State Park
Ranature@aol.com

Eric Obert, Pennsylvania Sea Grant
5091 Station Road

Erie, PA 16563

814-898-6420

ecol@psu.edu

Diane Oleson, New York Sea Grant
Morgan II, SUNY Brockport
Brockport, NY 14420
585-395-2638

djo5@cornell.edu



Sean Rafferty, Pennsylvania Sea Grant
5091 Station Road

Erie, PA 16563

814-898-6358

sdr138@psu.edu

Jeff Robinson, Canadian Wildlife Service
465 Gideon Dr., P.O. Box 490

London, ON N6P 1Z7

519-472-6695

jeff.robinson@ec.gc.ca

Ken Roblee, NYS DEC

270 Michigan Avenue
Buffalo, NY 14202
716-851-7036
kjroblee@gw.dec.state.ny.us

Jeff Ruetter, Ohio Sea Grant
1314 Kinnear Road
Columbus, OH 43212
614-292-8949

reutter. l@osu.edu

Renea Ruffing, Penn State University
Room G, Fergunson Bldg.

University Park, PA 16669
814-667-2276

rari55@psu.edu

Ed Sander, Great Lakes Fishery Commission

368 Titus Avenue
Rochester, NY 14617-3816
585-544-1330
esander@rochester.rr.com

Dave Skellie, Pennsylvania Sea Grant
5091 Station Road

Erie, PA 16563

814-898-6420

dus18@psu.edu

Lane Smith, New York Sea Grant

121 Discovery Hall, Stony Brook University

Stony Brook, NY 11794
631-632-6905
Lane.Smith@stonybrook.edu
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Ray Vaughan, NYS Attorney General's Office

Buffalo, NY 14202
716-853-8478

Bob Wellington

Erie County Health Department
606 West 2nd Street

Erie, PA 16507

814-451-6772
c-rwelling@state.pa.us

Elizabeth Wright

Ontario Ministry of Natural Resources
659 Exeter Road

London, ON No6E 1L3

519-873-4611

elizabeth. wright@mnr.gov.on.ca

Adam Yule

University of Guelph
Guelph, ONN1G 2W!1
519-826-4120 ext. 56964

ayule(@uoguelph.ca

Rich Zimar

NYS DEC

178 Point Drive North
Dunkirk, NY 14048
716-366-0228



