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Great Lakes Fish Health Committee Meeting
February 8-10, 2012
Kalahari Resort and Convention Center
7000 Kalahari Drive
Sandusky, OH 44870

Agenda

Wednesday, February 8

8:00 am-8:10 am
8:10 am-8:20 am
8:20 am-8:30 am
8:30 am-9:00 am
9:00 am- 10:00 am
10:00 am-10:15 am
10:15 am-10:30 am
10:30 am-Noon
Noon-1:00 pm

1:00 pm-1:30 pm

1:30 pm-2:30 pm

2:30 pm-3:00 pm
3:00 pm-3:15 pm
3:15 pm-3:30 pm
3:30 pm-5:30 pm

5:30 pm

Welcome (Ken Phillips/Christina Haska)

Approval of Meeting Minutes (Ken Phillips)

Communications (Ken Phillips)

Infectious Salmon Anemia Update and Discussion (John Coll)
Michigan State University Research Update (Mohamed Faisal)
Break

Overview of the Purdue University ADDL (Tsang Long Lin)
Agency Updates (All)

Lunch (on your own)

Anguillicoloides crassus Update (Ken Phillips)

Subcommittee on Aquatic Animal Health/APHIS VHSv Rules Update
(Janet Whaley)

GLFHC Relationship with State & Federal Ag Departments (Ken Phillips)
Break
CLC Update (John Dettmers)

Model Program Review and Discussion (Ken Phillips/John Dettmers)

Adjourn for the day



Thursday, February 9

8:00 am- 10:00 am  Model Program Review & Discussion (Ken Phillips/John Dettmers)
10:00 am- 10:15am Break

10:15 am-12:15 pm Model Program Review & Discussion (Ken Phillips/John Dettmers)
12:15pm-1:15pm  Lunch (on own)

1:15 pm-3:15 pm Model Program Review & Discussion (Ken Phillips/John Dettmers)
3:15 pm-3:30 pm Break

3:30 pm-5:30 pm Tour of Castalia SFH (Tim Parrett)

5:30 pm Adjourn for the day

Friday, February 10

8:00 am-9:00am Agency Updates (All)

9:00 am- 9:30 am Research Priorities (Ken Phillips)

9:30 am- 10:00 am  Review and Discussion of Research Preproposals (Ken Phillips)
10:00 am-10:15 am  Break

10:15 am-11:30 am Model Program Wrap-up/Parking Lot/Action Items (Ken Phillips/John
Dettmers)

11:30 am-11:45 am Summer 2012 meeting Discussion (Phillips)
11:45 am-Noon Selection of Dates & Location for Winter 2013 meeting (Phillips)

Noon Adjourn Meeting



Day 1: 8 February 2012

1. Welcome and Introductions (K. Phillips)

2. Approval of Meeting Minutes

The minutes from the August 2011 meeting were approved.
3. Communications (K. Phillips)

John Coll had contacted the committee about a detection of Didymo at a Vermont hatchery
which supplies fish to Pennsylvania. It was decided that those lots would be destroyed and not
imported to any state hatchery.

4. Infectious Salmon Anemia (ISA) virus update (J. Coll)
See Appendix 1 for the presentation.

5. Michigan State University Research Update (M. Faisal)
See Appendix 2 for the presentation.

6. Overview of the Purdue University ADDL (T. Lin)

See Appendix 3 for the presentation.

7. Agency Updates I (All)

USFWS- Pennsylvania (J. Coll): The Allegheny hatchery has been renovated, disinfected, and
held brook trout as a test to see if IPN was detectable. All tests indicated it was negative for all
pathogens. The future broodstock is currently there and it has eggs from Region 3. The White
River hatchery picked up the productions while Allegheny was down. It flooded last year, and
the fish were sacrificed because of a Didymo infiltration. GLRI has funded 2 projects.
Surveillance has found VHS, Nucleaspora, and EEDv. In Lake Ontario, BKD and LMBv have
been detected.

Minnesota DNR (L. Shen): Renibacterium detections (through ELISA and culture) have
downgraded a hatchery. A broodstock source lake which provides eggs to an Al hatchery was
also tested, and Renibacterium was found there as well. The hatchery did not import eggs from
there this year. A small fish kill (200-300 carp) occurred last July from SVC in a confluence of
the Mississippi River. VHS surveillance continues this year, and thus far all tests have been
negative.

New York State DEC (4. Noyes): Examined 23 sites for wild pathogen detections and found
EEDv outside Rochester in Lake Ontario. There were 51 total hatchery inspections, and A. sal
was higher than last year. The two main concerns are that, 1) This was the worst coho egg take



year on record, and 2) they are in the third year of a contract with a diet company and they aren’t
happy with the multi-generational effects with the brook trout.

Wisconsin DNR (S. Marcquenski): There have been two isolations of VHS: the first was in a fish
kill of YOY gizzard shad in the Milwaukee Harbor, and the second was in spawning yellow
perch populations last June that showed minimal milt production. Due to personnel issues,
APHIS surveillance did not survey the quota of lakes. A vaccination program for furunculosis
has been very successful this year. Hatcheries are trying to manage Renibacterium in coho, and
one new facility has increased the velocity of the intake water which forces the fish to
continually move. This means they don’t have diet restrictions, and so far this seems to be
reducing pathogen presence. Lake trout and splake were tested for EEDv and came out negative,
but wild herring was tested from an inland lake and had positive PCR hits but sequencing did not
confirm its presence. Tables are attached to the end of her annual report, and the committee is
encouraged to review them.

Ohio DNR (T. Parrett): No new pathogens have been found since the last report.
8. Anguillicoloides crassus Update (K. Phillips)

Information on A4. crassus has been sent to committee members via email (see Appendix 4). It
has been detected in the upper St. Lawrence River. Copepods are the intermediate host, while the
final host is the North American eel.

When the Model Program was sent to the CLC for advice and comments, the question was raised
why A. crassus is not included in the document. This can be discussed later during the Model
Program sessions, if need be.

Also, Andy Todd and John Casselman can be contacted to enquire on the status of their
publication regarding A. crassus.

9. Subcommittee on Aquatic Animal health/APHIS VHSv Rules Update (J. Whaley)

APHIS would appreciate hearing from members of the GLFHC regarding the following issues
about VHS:

o When you enacted your rules, were they effective? Are they now? Should they be
changed? Did you overreact and do too much?

o What was the dollar value of our actions? Eg., Private producers and bait
collectors; How many people may have gone out of business? Provide a table
with number of aquaculture and bait licenses from 2005 and now (expecting this
number to decrease substantially); compare this with number of fishing licenses
as well

o List in lay terms what the rules are for importation. What species are susceptible?

Would your rules still be effective without APHIS’s list of susceptible species?
o If the federal rule were revoked, would your state regulations be revoked at the
same time? Are you dependent on the federal rule?

o}



o Do your rules apply to outside the basin or just the Great Lakes? Consider the
southern states.
o If the APHIS order left, would your state develop its own rules?

GLFHC VHS recommendations from a previous meeting are included in Appendix 5.
10. GLFHC Relationship with State and Federal Ag Departments (K. Phillips)

The following are suggestions to enhance this relationship:

o Send Ag Depts the agenda for the meeting beforehand; if they have input, we
could arrange a conference call for that session

o Send minutes to key officials after the meeting

o Consider including them in joint meetings every ~4yrs.

o Committee members should compile a list of potential respondees to send the
agenda/minutes --- send to Ken

o Hold a summit meeting with ALL Great Lakes fish health officials- NOAA,
GLERL, EPA, CFIA, etc

11. CLC/GLFC Update (J. Dettmers)

The CLC and Coast Guard have an agreement to notify each other of fish kills in the Great Lakes
basin (not inland lakes). Upon receiving information from the CLC, the Coast Guard would
notify mariners to follow best management practices. Over the last few years, states did not
notify the GLFC until the pathogen was confirmed. It is encouraged that agencies do not wait
this time period and notify at the beginning stage at whatever extent is possible. Contact your
CLC representative (cc John) and they will notify the Coast Guard.

Ken spoke with CLC at the October meeting regarding the Model Program. They returned with
comments (editorial and substantive) for the committee to consider.



Day 2: 9 February 2012

1. Model Program Discussion (All)
The GLFC will formally edit the document prior to posting it online.

The timeline should be as follows:

o Final version needs to be submitted to the GLFC by March 31, 2012

o Conference call with the committee March 26

o Send to the committee by March 9

o Conference call with writing subcommittee by February 23-24

=  Scope

Edits to document, including “Wordsmithing”
Risk Assessment values
Pathogen descriptions- send to committee as they are completed
Comment Disposition Statement for CLC

Ideas for the Scope section include addressing the role hatcheries play in the Great Lakes---
conservation, etc.--- and including a purpose (get Gary’s wording).

2. Agency Updates II (All)

Ontario Ministry of Natural Resources (B. Locke): VHS was found in Lake Simcoe in gobies,
perch, and bullheads. A broad scale monitoring effort detected this, and it has very important
implications for the recreational fishery to the Toronto area. Restrictions are in place for bait
movement, and the zones will be re-mapped to reflect this detection.

Indiana DNR (D. Meuninck): A reference regarding Brookfield Lake in the latest report needs to
be corrected as it was NOT on the list. Inspections have detected A. sal and Renibacterium
throughout the last few years, but there were never any clinical signs of disease. There was a
furunculosis outbreak at the Curtiss Creek trout station. Approximately 3000 brown trout from
Wolf Creek were affected, but there was low mortality due to a treatment of medicated feed.
There were only a few fish kills overall (excluding carp), and APHIS money funded the
inspection of 6 waterbodies. There were 4 carp kills throughout the state due to the koi
herpesvirus. This was the 2n year of injecting broodstock with thiamine using a procedure from
Dr. Honeyfield. Overall there was good survival throughout the past year, and control trials will
begin in 2012. Coho had an increase in mortality because of work with another hatchery,
resulting in the death of approximately half of the fry during transport. EMS mortality in
approximately 20% of coho fry was discussed with the Wolfe and Platte hatcheries. During mass
marking event, Chinook salmon came down with gill disease after marking.



Day 3: 10 February 2012

1. Agency Updates III (All)

Pennsylvania FBC (C. Yamashita): IPN was detected in steelhead and brown trout destined for
Lake Erie. They are euthanizing ~80,000fish and disinfecting hatcheries. Biosecurity protocols
are being written for nurseries throughout the state, especially Lake Erie drainage nurseries.
Nucleospora was found in broodfish in the wild and 3 lots were found positive in the hatcheries
in approximately 300,000 steelhead. Smallmouth bass are undergoing a full genome sequencing
of LMBV to see if it has mutated.

Michigan DNR (G. Whelan): Whirling disease is in the system but not in hatcheries. It’s been
found in low titres and only with PCR. VHS policy and surveillance did not found the pathogen,
and people are beginning to question if this is all necessary (non-DNR). A publication is being
released soon about the history of VHS in Michigan. There have been high TDS levels this year
and it is necessary to treat with thiamine. There were concerns about the muskie broodstock in
Lake St. Clair, but all VHS tests came back negative. There were many kills throughout the state
last year from koi herpesvirus.

USFWS- Wisconsin (K. Phillips): There is a new annual vaccination program for IPN for coastal
brook trout and lake trout broodfish. Furunculosis injections are being used where appropriate. A
bait fish study is being wrapped up regarding the Lacey Act importation rules. Some bait dealers
were not following the guidelines. In 45 cases of virology, 24 were found to contain viruses.
Thirteen were novel. Of 82 lots, 34 were positive, including the golden shiner virus and fathead
minnow virus. Construction projects are proceeding at Jordan River with new buildings over the
raceways. Todd Turner is the new assistant regional director.

2. FHC Research Priorities (All)

The Research Priorities are due to be updated. See Appendix 6 for the current priorities. Below
are suggested revisions, to be approved by the committee during its summer meeting.

Research Priorities

e What non-lethal field sampling techniques and tissue/fluid samples are equivalent to
lethal field sampling methods to determine fish disease status?

e What is the ecology of important fish pathogens and diseases?

e Examples of GLFHC important disease and pathogens include VHSv Genotype IVDb,
Heterosporis sp., and other emerging diseases.

e What is the effectiveness of the GLFHC disinfection protocols in eliminating key
pathogens of interest from fish eggs? There is a need for a reliable disinfection
methodology to prevent pathogen transmission via eggs and sperm.

Additional Research Interests
1. Development and validation of new methods for detecting emerging fish pathogens or
pathogens of concern in the Great Lakes Basin.

a. What factors affect sample integrity during collection, shipment, and storage?

10



2. Disease Ecology and Epidemiology

a. What is the susceptibility of Great Lakes fish species to emerging fish pathogens in the
Great Lakes?

b. Identification of reservoirs and vectors (including ballast water) for fish pathogens in
the Great Lakes Basin

c. What factors affect the virulence of fish pathogens?

d. What is the effect of population size on disease expression?

e. What are the effects of multiple pathogens or combination of pathogens and nutritional
deficiency and/or contaminant exposure on disease expression?

3. Nutritional Aspects of Fish Health in the Great Lakes

a. What is the role of lipids or other nutrients in determining and predicting health status?

b. What is the role of thiaminase-producing organisms in Great Lakes ecosystems?

c. What affect do invasive species have on nutrient stores in the Great Lakes and what are
the associated affects on fish health?

d. What is the effect of nutrition on reproductive success?

€. Does protein substitution in hatchery feeding formulations or extrusion manufacturing
methods have a negative impact on survivorship, migratory behavior or reproductive
success of hatchery-reared salmonids?

4. Fish Pathogen and Disease Management

a. What are the affects of fish stocking and other management decisions on the
manifestation of fish disease in the Great Lakes Basin?

b. What effects does culling brood stock for Renibacterium salmoninarum have on the
genetics of production fish?

c. When should fish not be moved past barriers (from a disease perspective)?

d. Development of an emergency response plan for disease outbreaks in the Great
Lakes Basin, including (but not limited to) training of field personnel and preplanning.

€. What is the effectiveness of immunostimulants against key pathogens of interest in
hatcheries?

f. What is the affect of vaccination of hatchery fish on pathogen virulence?

3. Research Pre-Proposals (All)

The committee was asked to review four research proposals concerning fish health topics.

4. Summer 2012 meeting (K. Phillips)

It will be held in LaCrosse, WI from Monday, July 30™ to potentially Tuesday, July 31%. Other
meetings are being held that week at the hotel, including the AFS Fish Health Section meeting

(Wednesday-Thursday) and a Continuing Education Workshop (Friday).

Homework for the next meeting is to think of pathogens in the GL basin without a chemical or
drug that can be used for treatment (eg., improved antibiotic feed for smaller diets).

11



5. Date and Location of Winter 2013 meeting (All)

The winter meeting will be held Tuesday, February 5 - Thursday, February 7 in Indiana (near
South Bend). The committee should consider inviting the Department of Agriculture.

Minnesota will be the host for the summer 2013 meeting.

12
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APPENDIX 4

GLFHC members,

Please see email and the attached memo below from Andy Todd regarding the recent
confirmation of the nematode Anguillicoloides crassus in American eel collected from the Upper
St. Lawrence River. Andy has asked that people not contact Dr. Casselman at this time (Dr.
Casselman is working on the final report and he will not be releasing additional
information until his report is submitted to OMNR). Please conatact Alastair Mathers
Alastair.mathers@ontario.ca. at OMNR with any questions.

Happy Thanksgiving,
Ken

Ken Phillips

Microbiologist

U.S. Fish and Wildlife Service
La Crosse Fish Health Center
555 Lester Avenue

Onalaska, Wi 54650

(608) 783-8447

(608) 783-8450 Fax

"Todd, Andy (MNR)"
<andy.todd@ontario.ca> To"John Dettmers" <jdettmersia glfc.org>,
<Kenneth Phillips(@fws.gov>

11/22/2011 01:21 PM
cc"Marc Gaden" <marc(@glifc.ore>

SubjectConfirmation of A. crassus in the Upper
St. Lawrence River

Hi Kenneth

Please see the attached memo about the recent confirmation of A. crassus in
the Upper St. Lawrence River.

The purpose of this memo is to keep the GL Fish Health Committee in the
loop as this situation develops. While it is still early in the process, we wanted
our partner agencies to know about the recent finding, prior to the science
meeting next week.

DFO, OPG, New York State DEC and Quebec have been notified.
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We will keep you informed as more information becomes available.

Thank you.

Andy Todd

Manager, Lake Ontario Management Unit,
Fish and Wildlife Services Branch
Ontario Ministry of Natural Resources
Glenora Office: 613 476 3147

Email: Andy.Todd@ontario.ca

(See attached file: A-Crassus-_Nov-22-GLFC.doc)
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November 22, 2011
To: American eel Restoration Partners; GLFC and Great Lakes Fish Health Committee
From: Andy Todd, Manager Lake Ontario Management Unit.

Andy.todd@ontario.ca
613-476-3147

ISSUE: First confirmed occurrence of Anguillicoloides crassus (A.
crassus) in American eels in the upper St. Lawrence River

Other Agencies that have been notified: New York State DEC, Canada DFO, Ontario
Power Generation, Quebec Natural Resources.

The purpose of this memo is to provide early notification to our American eel
Restoration Partners about a recently confirmed occurrence of Anguillicoloides
crassus (A. crassus) in American eels in the upper St. Lawrence River.

The information below provides a factual account as of November 22, 2011.

This information is not confidential but the recent finding is not being broadly
communicated at this time since the final report from Dr. Casseiman has not been
published. This recent finding will be discussed at the Canadian Eel Science Working
Group meeting, which will be held in Montreal on November 28 and 29, 2011. Once
OMNR receives the final report from Dr. Casselman, broader notification may be
considered.

Please respect that Dr. Casselman is working on the final report and he will not be
releasing additional information until his report is submitted to OMNR. Please direct
questions to Alastair Mathers Alastair.mathers@ontario.ca.

Recent Developments - Positive identification of A. crassus in Ontario

» During the summer of 2011, Dr. J. Casselman from Queens University, conducted an
adult eel survey in the upper St. Lawrence River and Main Duck Island under contract
with the Lake Ontario Management Unit. This survey has been conducted annually
since 1984.

« As part of the survey, 100 eels were collected for biological examination.

« Three of the eels each had one swim bladder parasite — at the time Dr. Casselman felt
these were likely A. crassus.

« The three eels with the suspected A. crassus parasite were stocked eels.

 Pictures of the parasites were sent to Dr. Ken Oliveira, University of Massachusetts for
identification. Dr. Oliveira reported to Dr. Casselman that two of the three were A.
crassus. The third parasite was likely A. crassus, but a less mature stage.
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- The parasites (actual specimens) were also sent to Dr. Frantisek Moravec (Ph.D., D.Sc.;
Biology Centre of the Academy of Sciences of the Czech Republic Institute of
Parasitology) for confirmation of their identity on October 7, 2011.

« On November 4, 2011, Dr. Moravec confirmed via email that the parasites provided
by Dr. Casselman were A. crassus.

BACKGROUND:
« American eel is listed as Endangered under Ontario’s Endangered Species Act (ESA)
and a variety of actions have been taken to help restore eel populations including:

Ontario is developing a Recovery Strategy under the ESA.

Lake Ontario / St. Lawrence River - since 2006, MNR, in partnership with DFO
and Ontario Power Generation (OPG), has been implementing OPG’s Action Plan
($2.5 million spent by OPG over 5 years) as part of the ESA water power
agreement for the operation of R.H. Saunders Generating Station.

The OPG Action Plan includes:

» Stocking 4 million ‘glass’ eels (early life stage) from 2006 to 2010 that were
collected from the wild in Nova Scotia / New Brunswick by commercial
fishers.

« Trapping adult eels in Lake Ontario and the upper St. Lawrence River and
transporting them downstream below the turbines.

- Eel population monitoring at the eel ladder at the Saunders Generating
Station, in the estuary of the St. Lawrence River, the upper St. Lawrence
River and Lake Ontario and tributaries.

e Fish Health Risks:

One of the risks identified with the eel stocking program was the potential
transmission of disease or parasites and specifically the nematode
Anguillicoloides crassus (A. crassus).

A. crassus is considered to be the most aggressive fish parasite to have been
introduced anywhere in the world and is thought to be one of the threats to the
recovery of eel populations.

This parasite does not pose a threat to human health.

A. crassus infections cause damage to the swim bladder of eels and create a
drain on the eel’'s energy reserves. It is widely assumed that infestation is very
likely to impair an eel's ability to migrate normally and reproduce successfully.
This parasite was introduced to Europe in the 1980s when Japanese eels were
imported to Europe for aquaculture. It was first found in the American eel in 1995
both in Texas aquaculture facilities and in a single wild American eel from South
Carolina.

Since American eels migrate from the Atlantic Ocean into fresh water to mature, it
is expected that in time, this parasite would eventually become established
throughout the entire range, including the Lake Ontario, Upper St. Lawrence and
Ottawa River systems.

A. crassus has been detected in American eel populations along the eastern
seaboard of North America to the south of Nova Scotia, but until 2011, it had not
been positively identified in the St. Lawrence River / Lake Ontario population.
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Risk Management

= Agencies (DFO, MNR, OPG) have taken steps to reduce the risk of spreading this
parasite via OPG's eel stocking program.

* Prior to support for stocking wild glass eels, extensive health testing is required
for a variety of diseases and A. crassus.

= Health assessment protocols were based on advice received from:
o Great Lakes Fishery Commission (GLFC) Fish Health Committee
e Ontario Introductions and Transfers Committee
o Workshop on stocking eels in Canadian Waters held in Montreal in 2007

= The decision to stock eels was supported by: MNR, DFO, Quebec Ministry of
Natural Resources and Wildlife, New York State Department of Environmental
Conservation (NYSDEC), GLFC.

@ Note that A. Crassus was detected in one batch of fish during 2007 — this batch of
fish was not stocked.

Management Implications

As prescribed in the OPG Action Plan — eels were not stocked in 2011 and plans to
stock them in the future are under review.
It is not known at this time how the presence of A. crassus in Lake Ontario will impact
the broader restoration efforts of American eel in Ontario or Quebec.
Some key questions that need to be answered:
= Is A. Crassus only found in stocked eels and only in specific year classes or is the
parasite more widespread including naturally migrating eels?
@ What are the management implications if the parasite is isolated to one year
class of stocked eels?
= Could the parasite be cleared from the system when the eel migrate back to the
sea?
o [f the parasite is determined to be established in Lake Ontario, would there be
support for continued stocking?
= Should stocking as a management tool be restricted in other areas such as the
Ottawa River?

Communications:

No broad public announcement is planned since there are no human health risks.

The recent finding will be reported by Dr. John Casselman in a formal report to MNR and
possibly a science journal in the future.

The observation of A. crassus is an important event that may shape future approaches
to management and restoration of this species. The observation of A. crassus will be
reported to the scientific community at the Canadian Eel Science Working Group
meeting, which will be held in Montreal on November 28 and 29, 2011.

The OMNR, (Lake Ontario Management Unit) will keep agencies informed as new
information becomes available.
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In anticipation of CLC member agency needs for guidance in managing this new
pathogen, the Great Lakes Fish Health Committee (GLFHC) has developed a set of
management recommendations that we request be considered for adoption by all member
agencies. The adoption of these recommendations will slow the spread of this pathogen,
providing additional time for new options to be developed to more effectively contain
this pathogen.

Most of the recommendations had full consensus by all GLFHC and these are requested
to be immediately adopted by all CLC member agencies. GLFHC could not reach
consensus on a few recommendations because of: differences in management approaches;
likely inability of the member agency to be able to effectively implement the
recommendations; or other large scale priorities that must be considered such as sea
lamprey control. With respect to these recommendations where consensus could not be
reached, we recommend that the adoption of the recommendation is up to the discretion
of the individual management agencies as they are more protective actions that enhance
the recommended actions with consensus.

There are a large number of information needs on this virus and the GLFHC has
developed a list of the most important needs for consideration by the Great Lakes Fishery
Commission in their research programs along with those of member agencies.

GLFHC Consensus Recommendations

Fish Health Testing

1. GLFHC member agencies should use the most sensitive cell lines in all samples
processed for VHS virus.

2. GLFHC member agencies should request that all laboratories used by the
agencies conducting VHS virus sample analysis undertake cell line susceptibility
analysis, determine best performing cells, clone them, and distribute among all
Great Lakes laboratories for sample analysis.

3. GLFHC member agencies should require that periodically all laboratories testing
for VHS virus will share cell lines with at least one other laboratory to allow for
quality control and assurance analysis to be conducted on the cell lines.

Hatchery Operations — Coolwater Culture

1. GLFHC members should refrain from taking non-salmonid eggs and sperm from
any waters that are positive for the VHS virus until more is known about the
success of disinfection methods with these species and the VHS virus.

a. If there are no feasible alternatives to using wild broodstock from waters
that are positive for VHS virus and the fish are absolutely necessary for
fish management purposes, production fish beginning with egg and sperm
from waters positive for VHS virus can be stocked back into those waters
already determined to be positive for VHS virus.
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All non-salmonid eggs from Great Lakes wild fish sources would be surface
treated with iodophor during water hardening in using a known effective
concentration and duration.

All non-salmonid broodstock lots should be tested annually using standard fish
health inspection protocols for VHS virus prior to the stocking of their production
lots, where possible, and production fish from positive broodstock lots should be
tested for VHS virus.

All production lots should be at minimum annually tested for VHS virus using
standard fish health sampling protocols and those production lots found to be
positive for VHS virus should not be stocked at this time.

All fish in a given hatchery will carry the same hatchery fish health designation to
ensure full disclosure of potential fish health concerns.

GLFHC member agencies should strongly consider the development of protected
Great Lakes non-salmonid broodstock lines using isolation or quarantine facilities
and holding them in either captive situations or in isolated inland lakes.

Hatchery Operations - Salmonid Culture

1.

All GLFHC members should disinfect all salmonid eggs during water hardening
from Great Lakes waters using iodophor compounds using a known effective
concentration and duration.

All adult salmonid broodstock lots should be sampled annually using standard
fish health inspection protocols during egg take operations and tested for VHS
virus.

All production lots with fish larger than fry size should be tested for VHS virus
prior to stocking. Those production lots found to be positive for VHS virus
should not be stocked.

All fish in a given hatchery will carry the same hatchery fish health designation to
ensure full disclosure of potential fish health concerns.

All GLFHC member agencies consider the development of protected Great Lakes
salmonid broodstock lines using isolation or quarantine facilities and holding
them in either captive situations or in isolated inland lakes.

General Hatchery Guidance

1.

GLFHC member agencies should destroy all fish at hatchery facilities that are
found to be infected with VHS virus based on a management plan developed after
consultation with GLFHC member agencies.

All eggs moved between GLFHC member agency facilities must be surface
disinfected using an iodophor compound prior to transfer.

GLFHC member agency hatchery equipment and trucks should be fully
disinfected after each use and between uses between hatcheries.

GLFHC member agencies should not allow the use of untreated water for moving
fish from Great Lakes Basin waters testing positive for VHS virus.

Fish Management Activities — Fish Transfers
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GLFHC members should test all species targeted for transfer from all potential
donor waters before fish transfers occur.

Fish Management Activities — Others

1.

All GLFHC member agencies should clean and disinfect all sampling gear,
personal protective clothing and boots, boats and vehicles after sampling VHS
virus positive waters.

All investigators under GLFHC member agency control that are sampling VHS
positive waters under some type of sampling or collectors (investigators or
harvesters) permit should be required to clean and disinfect all sampling gear,
personal protective clothing and boots, boats and vehicles after sampling as a
condition of any such permit.

Commercial Fishing Activities

1.

2.

GLFHC member agencies should periodically test all species of fish used in the
live commercial fish trade for the presence of VHS virus.

GLFHC member agencies should prohibit the transfer of live fish species that are
known to be from fish populations infected with VHS virus and are moving from
Great Lakes commercial fishing operations to either live markets or fee-fishing
lakes.

a. Alternatively, GLFHC members should appropriately test individual
shipments from waters positive for VHS virus and prohibit the transfer of
shipments that test positive for VHS virus from commercial fishing
operations.

GLFHC member agencies should require that all live fish shipments from
commercial fishing operations being imported for use in public waters be tested
for and be certified free of VHS virus.

GLFHC members should ensure that all waste products from processed fish
collected by commercial fisheries from waters positive for VHS be properly
disposed of in either sanitary sewer systems or in licensed landfills.

Bait Industry

1.

GLFHC member agencies should at minimum annually test, using standard fish
health inspection protocols and proper timing, all wild Great Lakes Basin baitfish
sources for VHS virus to determine which locations are positive for the pathogen.
GLFHC member agencies should test, or require testing of all imported baitfish
sources in the Great Lakes Basin, prior to importation, for VHS virus to determine
which vendors’ facilities and sources are infected using standard fish health
inspection protocols and proper timing to best detect the pathogen.

GLFHC member agencies should prohibit the importation of bait that is found to
be infected by VHS virus.
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Any baitfish source testing positive for VHS virus should not be allowed to be
sold in any GLFHC member agency jurisdiction.

Non-member Agency Aquaculture Operations

1.

All fish tested for VHS virus by non-member agency aquaculture operations for
stocking in Great Lakes Basin public waters should use the most sensitive cell
line for VHS virus.

GLFHC member agencies should recommend or ensure the destruction of all fish
at non-member hatchery facilities that are found to be infected with VHS virus
based on a management plan developed after consultation with GLFHC member
agencies.

GLFHC member agencies should ensure or recommend that non-member
hatchery equipment and trucks should be fully disinfected after each use and
between uses between hatcheries.

Public Information

1.

All GLFHC member agencies should jointly develop information sheets, boat
launch information, and a website on VHS virus and other pathogens to highlight
how the public can prevent their spread.

GLFHC member agencies should take every opportunity to inform the public
about VHS virus and its potential affects in press interviews, press releases and
popular articles.

GLFHC member agencies or the GLFC should sponsor a 1-800 number and a
website on fish pathogens, their potential affects, and current distribution.

The GLFC should assist the GLFHC in using the existing internal website for the
posting of information to allow for the rapid dissemination of public information
materials among member agencies.

The GLFHC strongly encourages the development of a North American website
for the posting of current and emerging fish pathogen information that is jointly
managed by state, provincial, tribal and federal fisheries agencies.

Other Preventive Measures

1.

2.

GLFHC member agencies should undertake all possible measures to prevent the
discharge of untreated ballast water within Great Lakes waters.

GLFHC member agencies should use the U.S. Coast Guard abilities to prohibit
ballast water exchange in areas of high pathogen density and in areas of active
mortality events.

GLFHC member agencies strongly encourage all possible measures to prevent the
use of untreated water for any purpose from Great Lakes Basin waters positive for
VHS virus that maybe possibly discharged into waters not yet exposed to VHS
virus.

GLFHC Recommendations — Without Full Consensus
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Fish Management Activities — Fish Transfers

1.

GLFHC members should not move fish from waters positive for VHS virus.
GLFHC members can move fish that test negative for VHS virus from waters
with other positive VHS virus detections in fish to other waters that have tested
positive for VHS virus in fish.

GLFHC members can move fish lots that test negatively for VHS virus from
waters with positive VHS virus detections in other fish to any water.

Bait Industry

1.

GLFHC member agencies can allow the use of bait collected from waters testing
positive for VHS virus in fish in other waters testing positive for VHS virus in
fish.

Key Information and Management Needs

1.

ok W

Systematic wild fish surveys to determine the location of VHS virus in the Great
Lakes Basin.

Improved understanding of host-pathogen-disease relationship for key
management species with a high priority on sea lampreys.

The length of time VHS virus is viable in the environment.

Geographic distribution of VHS virus for all affected fishes in the Great Lakes.
The effectiveness of iodophor disinfection of non-salmonid eggs.

a. Appropriate safe levels of disinfection need to be determined for each
non-salmonid species and that physical manipulation at this stage will not
kill the newly fertilized non-salmonid embryos.

Determination of which non-salmonid species are susceptible, infectious and
carrier species.
Improvements in the detection tests for VHS virus

a. Evaluation of all available cell lines to determine the most sensitive.

1. Most sensitive should be cloned and provided to all fish health labs
in the Great Lakes region '

b. Full development of rapid field and laboratory virus detection tools to
include rPCR tests.

c. General methodology improvements are needed to include which is the
best tissue to test and what is the best way to ship and store samples.

Develop a full understanding of the extent of the live fish market for
commercially caught fish along with distribution network for these fish to greatly
improve trace-back options.

Develop a full set of options to use Aquatic Nuisance Species and Department of
Homeland Security funds to combat fish health problems that could affect
commercially important species.
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10. Understand how the baitfish industry operates, the effects of the above
recommendations on bait availability for anglers, and extent of bait importation
into and movement around the Great Lakes.

11. Understand the seasonal variability of infection in key baitfish species, in
particular lake emerald shiners and golden shiners.

12. A systematic survey of VHSv and other pathogens carried in Great Lakes ballast
water.

13. An analysis of the movement of fish, pathogens and ballast materials through the
Great Lakes should be conducted to examine if any relationships exist among
these factors that could inform management decisions.

62



APPENDIX 6

FISHERY RESEARCH PRIORITIES:

GREAT LAKES FISH HEALTH COMMITTEE
Great Lakes Fishery Commission

Version October 31, 2009

This listing was compiled based on input from discussions within the Council of Lake
Committees (for more information go to http:/www.glfc.org/lakecom.php) and the
Great Lakes Fish Health Committee

http://www.glfc.org/boardcomm/fhealth/fhealth.php). Order of listing does not imply

relative ranking of priorities for the Fishery Research Program funding.

Research Priorities

*  What non-lethal field sampling techniques and tissue/fluid samples are equivalent to
lethal field sampling methods to determine fish disease status?

e  What is the ecology of important fish pathogens and diseases?
Examples of GLFHC important disease and pathogens include VHSv Genotype IVb,
Heterosporis sp. among other emerging diseases.

®  What is the effectiveness of the GLFHC disinfection protocols in eliminating VHSv
and Nucleospora from fish eggs? There is a need for a reliable disinfection
methodology to prevent VHSv and Nucleospora transmission via eggs.

Additional Research Interests

i) Development and validation of new methods for detecting emerging fish pathogens or
pathogens of concern in the Great Lakes Basin.
(a) What factors that affect sample integrity during shipment and storage

ii) Disease Ecology and Epidemiology

(a) What is the susceptibility to of Great Lakes fish species to emerging fish
pathogens in the Great Lakes?

(b) Identification of reservoirs and vectors for fish pathogens in the Great Lakes
Basin

(c) What factors affect the virulence of fish pathogens?

(d) What are the effects of synthetic estrogen or other hormones on gonad
development in Great Lakes fish?

(e) What is the effect of population size on disease expression?

(f) What are the effects of multiple pathogens or combination of pathogens and
nutritional deficiency and/or contaminant exposure on disease expression?

1i1) Nutritional Aspects of Fish Health in the Great Lakes
(a) What is the role of lipids or other nutrients in determining and predicting health

status?
(b) What is the role of thiaminase-producing organisms in Great Lakes ecosystems?
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(c) What affect do invasive species have on nutrient stores in the Great Lakes and
what are the associated affects on fish health.

(d) What is the effect of nutrition on reproductive success?

(e) What is the relationship between genetics and thiamine deficiency complex?

(f) Does protein substitution in hatchery feeding formulations or extrusion
manufacturing methods have a negative impact on survivorship, migratory
behavior and reproductive success of hatchery-reared salmonids?

iv) Fish Pathogen and Disease Management

(a) What are the affects of fish stocking and other management decisions on the
manifestation of fish disease in the Great Lakes Basin.

(b) What effects does culling brood stock for Renibacterium salmoninarum have on
the genetics of production fish.

(c) When should salmonids not be moved past barriers (from a disease perspective)?

(d) Development of an emergency response plan for disease outbreaks in the Great
Lakes Basin, including (but not limited to) training of field personnel and pre-
planning.

(e) What is the effectiveness of immunostimulants against BKD in hatcheries?

(f) What is the affect of vaccination of hatchery fish on pathogen virulence?

64



