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Great Lakes Fish Health Committee Meeting
Feb 3-4, 2015
Stewart Center, Purdue University
West Lafayette, IN

Draft Agenda
Tuesday, February 3, 2015
8:30am —8:40 am Welcome & introductions (Shen)
8:40 am —8:50 am Technical advisors
8:50am —9:00 am Approval of meeting minutes (Shen)
9:00 am —9:05 am CLC update (Dettmers)
9:05am—9:10 am Model Program/Risk Assessment update (Shen/Dettmers)
9:10am —9:35 am Surveillance for Pathogens Demonstrated Absent — When Can We Stop?

(Gustafson)(Webinar)

9:35am —10:00 am Unknown virus discovered in WI hatchery (Waltzek)(Webinar)
10:00 am —10:30 am VHS Discovery in WI Coho Salmon eggs (Baker)

10:30 am —10:45 am Break

10:45 am —11:05 am Grass Carp/Black Carp risk assessment (Haska)
11:05am—11:30 pm Research at Purdue’s Aquatic Lab— (Sepulveda)

11:30am —12:00 pm Agency updates— (All)

12:00 pm —1:30 pm Lunch

1:30 pm — 2:30 pm Ml State University research updates (Faisal/Loch)

2:30 pm —3:00 pm BKD research: non-lethal sampling study (Elliot)(Webinar)
3:00 pm—5:30 pm Tour of the Purdue Aquaculture Research Lab



Wednesday, February 4, 2015

8:30am —9:00 am

9:00 am —9:40 am

9:40 am —9:50 am
9:50 am - 10:30 am
10:30 am — 10:45 am
10:45 am —12:00 pm
12:00 pm —1:30 pm
1:30 pm —1:50 pm

1:50 pm —2:00 pm

2:00 pm —4:00 pm

Pathogen descriptions (Shen)

Handling foreign import requests and African Longfin Eel risk
assessment (Meuninck)

NY DEC update on dead/sick steelhead in Salmon River (Noyes)
Agency updates— (All)

Break

Agency updates— (All)

Lunch

Vice-Chair selection

Future meetings (Shen)
-Dates/location for summer 2015 meeting

Tour of the Animal Disease Diagnostic Lab



1. Welcome and introductions (Shen)
Ling welcomed committee members and guests to the meeting.
2. Technical advisors (Shen)

All of the people contacted to be technical advisors to the committee accepted the invitation. The list
(Appendix 1) will be posted to the GLFHC website and be revisited every two years. Dale Honeyfield is on
the verge of retirement, so committee members are urged to consider who could be a potential
replacement.

3. Approval of meeting minutes (Shen)
The August 2014 minutes were approved pending changes.

Draft meeting minutes will now be sent immediately following each meeting, instead of prior to the next
meeting. Committee members will approve minutes via email.

4. CLC update (Dettmers)

1. Atthe lake committee meetings in March of this year, the common session will be dedicated to
celebrating 50 years of the lake committee process.

2. Managers are interested in re-introducing coregonids to the Great Lakes. Eventually, hatcheries
will be needed, and protocols for disease/pathogen management will have to be in place.

3. Atthe CLC meeting in October 2014, members learned about a new chemical called Zequanox
which can be used to control invasive mussels. It may be useful around water intakes, etc, but
could also be used lakewide. There are a lot of unknowns about its use, but it has been
approved by the EPA for use in open waters.

5. Model Program/Risk Assessment update (Shen/Dettmers)

Both documents are online. The CLC is working on protocols for publishing documents, and John will
meet with the Science Director this spring to finalize the publication of the Model Program.

6. Surveillance for Pathogens Demonstrated Absent — When Can We Stop? (Gustafson)
See Appendix 2 for the presentation.
Discussion points:

e The VHS rule from APHIS was an emergency rule, and by its nature, could not be kept
indefinitely.

e Most states have regulations adapted for VHS management, and they need to recognize there is
still a risk even though APHIS has rescinded its rules.

e The susceptible species list needs to be updated, both with OIE and APHIS. OIE has plans to
update soon, and it is likely USDA will remove their guidelines so there are no conflicting
documents. States will have to refer to OIE from then on.

0 Some communication about this has already been released to the states. Action ltem:
Lori will contact Ling about where to find this information so it can be forwarded.



e For states which are considering relaxing regulations, APHIS could support reducing surveillance
where VHS has never been detected; however, import regulations should not be relaxed.
e Lori will remain the GLFHC'’s contact person from APHIS.

7. VHS discovery in Wisconsin Coho Salmon eggs (Baker)
See Appendix 3 for the presentation.

Action Item: Christina will work with Bridget and Megan to create a spreadsheet aimed at gathering
information about how the member agencies would react to a similar situation in their jurisdiction.
Overall, the agencies present at the meeting agreed the situation was handled well.

8. Grass Carp/Black Carp Risk Assessment (Haska)

In 2014, DFO’s Asian Carp Program initiated two bi-national Asian Carp risk assessments — one for Grass
Carp and one for Black Carp. At a meeting in December 2014, a knowledge gap was recognized about
what pathogens/diseases these species may carry that are not already found in the Great Lakes (or,
alternatively, which pathogens/diseases are in the Great Lakes which could affect them). The authors of
the risk assessment were hoping the GLFHC could provide information towards these knowledge gaps.
The following suggestions were made:

1. Potential contacts for information include Andy Goodwin (USFWS, Portland, OR [formerly with
University of Arkansas — Pine Bluff]) and Norm Heil (USFWS, Warm Springs, GA). Both have
given good advice to committee members in the past.

2. The National Fish Health Survey Database for Region 4 may have information about
pathogens/diseases of Black Carp in culture ponds.

3. Action Item: Ling will look into what pathogens affect Black Carp in China (she has contacts
overseas).

9. Research at Purdue’s Aquatic Lab (Sepulveda)
See Appendix 4 for the presentation.
Discussion points:

o All tests were done with in vitro cultures and not with diseased fish.

e The water quality/alkalinity for the TFM study involving sturgeon was about 260 mg/ml.

o The tanks used for the sea lamprey wounding tests were 700 L and Class I-IV sturgeon were used
(400mm and larger). There was one sea lamprey per fish per tank.

e The Shovelnose Sturgeon data are from the wild, not laboratory experiments.

e There are a lot of unknowns about how sex is determined — temperature, exposure to
hormones, etc., all play a role. A potential cause of intersex animals is the presence of BCPs in
the water and a release of estrogens. This was shown to happen experimentally with adult bass.

e  What could cause sex reversal in summer run steelhead from Lake Michigan?

0 There might be a differential survival. These compounds do not bioaccumulate — they
would dilute quickly in a large lake.



10. Michigan State University update (Faisal)
See Appendix 5 for the presentation.
11. African Longfin Eel (Meuninck)

Indiana was contacted by Emergent Aquaculture LLC (Bell Aquaculture) last year, which requested an
aquaculture permit to import and produce African longfin eel. The source fish would be from
Madagascar. A new production facility would be built with UV disinfection in a recirculating system.
There would not be any outfall treatment. The discharge would go into the White River watershed
(Wabash then Ohio River drainage).

Dave contacted John Coll, Mohamed and Ling for information and guidance. There are no Federal
restrictions for this species, but it does have a known history of air bladder parasite. A risk assessment
was done in-house resulting in a high score.

Discussion points:

e The committee recommended against importing this species.

e The GLFHC could draft a letter for Indiana, if needed.

e Other agencies deal with these sorts of issues by having lists of approved species. Creating a list
of Prohibited species would be nearly impossible, and tradesmen would likely find species which
were not listed to legally import.

e Getting a Federal restriction would be difficult in light of the aquarium trade.

12. BKD research: Non-lethal sampling study (Elliot)
See Appendix 6 for the presentation.
Discussion points:

e Before using this non-lethal sampling, she would like to test naturally-infected fish to see if the
results translate.

e Without doing a lethal test on the same fish, it would be hard to determine if the same results
would occur.

e Future research would need to pair lethal and non-lethal tests on the same fish.

13. Tour of the Purdue Aquaculture Research Lab (All)
Meeting attendees were given a tour of the lab and told synopses of current research.
14. Pathogen Descriptions (Shen)

The committee members were given two formatting options for a Pathogen Description document
which will go online (Appendix 7). The group decided to move forward with finalizing the table format.
Action Item: The table should be edited to include the current distribution of the pathogen, citations,
and links to OIE descriptions.

[LMBv and Koi herpesvirus have been found in Indiana — be sure those are included in the table]



15. NYSDEC update on dead/sick steelhead in the Salmon River (Noyes)

Anglers in the Salmon River reported drifting lethargic fish. A biologist was sent to investigate and did
not witness any such fish, but spoke to anglers who said the fish looked good but just had no energy.
Another team of biologists attempted to collect fish for sampling and realized they were difficult to
capture. The fish were seen belly up, but they disappeared underwater when anyone tried to net them.
Eventually, the team was able to capture several fish, which were sent to Cornell and Dale Honeyfield
for evaluation.

The Salmon River hatchery is an endpoint of migration. Six fish were collected by hatchery staff which
underwent thiamine testing — 3 received thiamine injections and 3 received saline injections. They were
watched for effects.

Glycogen storage is in the liver, and PAS testing showed a decline in thiamine and glucose in the liver.
Dale came back with results of very low thiamine levels in liver and muscle (80% decrease in the
muscle). The next step at the hatchery was to inject fish at the end of the spawning run on a weekly
basis. To date, staff have tagged and moved 1100 fish from the ladder to a holding pond, with a 30%
mortality rate.

Steve LaPan believes the cause of this thiamine deficiency is the result of strong classes of alewives in
recent years. This condition has not yet been seen in cohos or chinooks, and it’s unclear why not. The
good news is thiaminase will be gone from a predator in 4-5 days, and the Salmon River is a refuge from
alewives, so fish are likely to recover if they spend enough time in the river.

Discussion points:

e Various viruses could also be involved, including alpha virus and toga virus. It was recommended
the fish be injected with vitamins and see what happens.

e No lesions were found in the brain.

e There are very little data out there about adults with thiamine deficiency. Andy will be buying a
glucose meter (at a drug store — used by diabetics) and see what that shows. This may not be
accurate for fish but it could show trends.

16. Unknown virus discovered in a Wisconsin hatchery (Finley/Baker)

Chambers Creek steelhead at Besadny had ovarian fluids sent to Tom Waltzek for next-gen sequencing
on a virus. It was found to be an orthomyxovirus virus but not ISAv, as it was only 40% similar. Tom had
seen something similar in Washington State which was 90+% similar. The eggs from the affected
spawning date were depopulated. The mortality rate at the hatchery increased shortly after this time,
but it was due to bacterial gill disease.

Megan and Bridget will continue to update the committee as results become available.
17. Michigan State University update, cont. (Loch)

See Appendix 8 for the presentation.



Discussion points:

e Egg disinfection improvements included a rinsing cycle and double-checking the treatment
concentrations.

e The West Coast federal guidelines were followed along with OIE.

e Strain-to-strain comparisons were made, and the isolate was genotyped, but the 2009 samples
were sequenced with a different set of primers and in a different area of the gene than recent
samples. He is in the process of typing the strains.

e The testing/detection methods used were cell culture and PCR.

18. Agency updates (All)

New York State DEC: The statewide wild fish health survey collected fish from 20 locations and sent
them out for analysis. EEDv was found in Lake Trout in Otsego Lake. Salmonid Herpesvirus was found in
two lakes — Otsego and Lake Ontario. Research cooperators think it’s a different strain of Ill or a new
strain at V. NYSDEC contracts with Cornell to evaluate fish kills, and there were 16 different
investigations, including VHS in gizzard shad and alewives in Lake Ontario. Fish health in the hatchery
system is good with only low level problems. In 2012, at Rome SFH, about 800k brown trout from
Virginia were destroyed because of an outbreak of furunculosis. After that, only Rome-strain
brown/brook trout which are resistant to furunculosis remained. The hatchery classification was
downgraded as a result, and after two years of inspections, it was upgraded to Class A. But then! Brown
trout broodstock had furuncles (about 7 fish had the pathogen isolated from lesions and kidneys) and
staff retested everything on site, but A sal wasn’t found. The hatchery was downgraded again to Class B
with a mitigation plan and will not transfer fish. The hatchery will likely quarantine non-Rome strain fish
and see what happens. There was also an unusual variant of Y. ruckerrii in brook trout adults.

Michigan DNR: IPN was found at two hatcheries. BKD showed up in Marquette at low levels after being
absent. Private aquaculture in Michigan wants to be a billion dollar business by 2025, with 80% of its
rainbow trout cage culture in the Great Lakes. It is emulating Ontario’s design model which has 10
facilities at a million pounds each. Two pre-proposals have been submitted but are unclear on details.
The industry has gone around the standard process and courted personnel in the legislature who control
the DNR budget. Lakes Michigan and Huron are proposed to house the cage cultures. State-owned
property and private land are proposed, which could cause permitting issues. Escapement events could
affect the whole lake. Theoretically, the fish would be triploid and female. This is very challenging for the
DNR, and it is anticipating fish health issues.

Action Item: John will bring this up to the CLC in April and encourage them to act as they see fit,
potentially contacting the governor and house/senate majority leaders with a letter.

Ohio DNR: Two employees are in the process of being certified as fish health inspectors. There were four
whirling disease tests and 26 viral lots throughout 6 SFH on all species. They did not test the Blue Catfish
broodfish, but are hoping for the first batch of fry production from those fish. Seven broodfish lakes
were tested, and two had LMBv in Ohio River basin reservoirs. A GLRI project at St Marys fish hatchery
on the eastern shore of Lake Erie is identified as potential Asian Carp pathway. The hatchery uses Grand
Lake St Marys water and discharges it into the St Marys River, which then flows into Great Lakes basin. A
consulting firm was contacted for developing a post-treatment water filtration option, and the project is
expected to be completed in 2017. The DNR is working with the Department of Ag because they didn’t
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have anything in place when the APHIS rule was rescinded. The emerald shiner bait fish industry is
looking at allowing importation from New York, but fish need to stay within the basin. It’s a neat
opportunity to look at other fish diseases that didn’t have regulations.

Pennsylvania FBC: IPN is still an issue, and now it’s at 11 hatcheries. The increase in detections could be
due to more monitoring. The agency is looking for IPN-free broodstock or eggs. Whirling disease was
found in the Bellefonte hatchery. BKD is in 4 hatcheries, but only one had a mortality event. Staff are
working with Purchase College in New York to research potential reservoirs for the pathogen. There
have not been any VHS detections. In 2012, CTv was detected at two hatcheries, and subsequent
monitoring found it in Brown Trout at a third hatchery last week. There were not any mortalities.
Pennsylvania has seven cooperative nurseries, none of which has any significant pathogens. Lake Erie
winter steelhead had 6 pools positive for IPN, which is the first time since 2007. Coja will likely look to
Vermont for eggs. There was a cestode infestation at the Benner Spring hatchery, and 70% of fish were
infested in some raceways. No treatments are available, but staff used Prazi Quantel and only had
limited mortalities.

Wisconsin DNR: CTv continues to be found in brown trout in 2 hatcheries and 1 egg collection facility. No
symptoms or mortality have been noted, so staff are just trying to not spread it. Fathead minnows were
found to have nidovirus and golden shiner virus in them. The DNR might be able to alter the contract
with the supplier to make sure testing is done prior to importation. Vaccinations continue against
furunculosis at two hatcheries, which are working well. One broodstock collection site had a high
incidence of furunculosis in coho, and afterwards Seeforellen brown trout disappeared from that river
system. Wild fish (brook trout) have gill lice in a number of rivers. Black crappies have been detected
with a sarcoma, and they are looking into the cause. Diseased fish have subcutaneous tumors and
necrosis. It’s locally common in different areas but seems to becoming more prevalent.

USFWS- Lamar: Fish health surveys will be sent out in the next few months. A wild fish health survey
looked at wild broodstock at 36 sites in New York and Pennsylvania, and did not find VHS but did detect
EEDv and Salmonid Herpesvirus Ill and maybe V. Allegheny NFH is up and running. Last year had a late
spawning because the enclosed facility changed the photoperiod from past years. This year, spawning
did not happen late but the eyed eggs were bad. Testing will be done to see why. The inspection done in
August made the hatchery Class A again. There is increased Lake Trout (Seneca) production at the
Pittsburgh station. The Berkshire hatchery was converted to a NFH.

USFWS- LaCrosse: Jordan River continues to have coldwater disease with lesions around the dorsal fin. A
prophylactic treatment with chloramine-T didn’t help, but medicated feed with oxytetracycline did. Staff
are looking for a control measure, such as an immune boosting diet. EEDv was not found, and samples
will be sent to Tom Loch for analysis. Genoa found Y. ruckerii again in Lake Sturgeon. Iron River has been
free of A. salmonicida since July, 2011, so it’s back to Class A. The Fish Health Center is being
restructured with an eDNA lab and FWCO, and it’s new name is the Midwest Fisheries Center. They will
be advertising for a Center Director in the next few months.

Minnesota DNR: The new VHS regulations, which were mentioned at the August meeting, have been
implemented. There are two zones within Minnesota: the Lake Superior watershed and the rest of the
state. The regulations for Lake Superior have not changed, but the rest of the state have new guidelines.
Licensed aquaculture facilities can rear fish and move them within the state, with testing every 2 years
instead of every year. Minnow dealers can choose between detection methods. The rules may be
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modified again in the future, but the DNR wants to see how this works. State surveillance will test high-
use recreational waterbodies and rivers. Fish health inspections continue at 5 hatcheries. French River
had a low level of BKD in Kamloop and steelhead wild egg takes, but the others did not have any
reportable pathogens. Staff used lethal and ovarian sampling. Crystal Springs had A sal last summer, and
a mortality occurred after a terramycin treatment. Another fish died 3 months after a second treatment.
Staff are now using a Florphenicol medicated feed, and so far things are okay. They are considering
vaccinating the young fish. Approximately 13k fish were screened last year for VHS, and none was found.
Minnesota had a few fish kill cases, but they were mostly due to flavobacteria.

Indiana DNR: BKD has been found in the northern hatcheries, and sometimes A sal will show up without
disease outbreaks. Sensitivity testing is done whenever it’s found, and occasionally it is resistant to
treatments while other times it’s sensitive to everything. Thiamine treatments for Cohos are successful,
using injections. Broodstock egg takes went well this year (eye up was 92% and 88%). The DNR will begin
stocking 9-inch Skamanias instead of 7 inch, and winter runs will be 8 inch. Trout Lodge lost 90k Rainbow
Trout due to equipment failure. Bodine will be the incubation site from now on. The Mixawba hatchery
had two processors go down that controlled alarms and wells, but it was luckily caught in time and no
fish were lost. As a consequence, it is getting a new alarm system. Walleye and Muskie broodlakes were
negative for VHS. A statewide bait dealer survey detected Golden Shiver virus. There were also lots of
bacteria, but staff couldn’t get clean isolates to identify.

19. Vice-Chair selection (All)

Andy Noyes was nominated and accepted.
20. Future meetings (Shen)

Summer 2015: July 28-29 in Lake Placid, NY.

Winter 2016: February 2-3, 2016 in Lansing, MI. The date may change to coincide with the Eastern Fish
Health meeting.

Ron Bruck (W) is interested in hosting a VHS symposium in 2016. More information will be relayed as it
becomes available.

21. Tour of the Animal Disease Diagnostic Lab (All)
Meeting attendees were given a tour of the lab and told synopses of current research.

22. Adjourn
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Aeromonas salmonicida salmonicida

Aeromonas salmonicida salmonicida infects numerous freshwater fish species. In salmonids this
bacterium causes the disease furunculosis, and the bacterium can cause disease in other fish
species. This bacterium is distributed worldwide, is enzootic throughout the Great Lakes basin.
Clinical signs include boil-like lesions (furuncles) on the skin and in the muscle tissue,
exophthalmia, bloody discharge from vent, and multifocal hemorrhages in the viscera and

muscle.

Ceratomyxa shasta

Ceratomyxa shasta is a myxosporidian parasite that infects anadromous salmonids in the Pacific
northwest of the United States and Canada causing the disease Ceratomyxosis. C. shasta initially
infects the intestine but the infection generally becomes systemic over time. Ultimately, the spores
displace functional tissue in the organs and the fish die. Clinical signs of disease include
emaciation, lethargy, darkening of skin, ascites, and exophthalmia. The parasite requires an
intermediate polychaete host (Manayunkia speciosa) (Willson et al. 2010) which has been reported
from the Great Lakes basin (Hiltunen, 1965; Rolan, 1974; Spencer, 1976).

Epizootic Epitheliotropic Disease Virus

Epizootic epitheliotropic disease virus (EEDv) infects numerous salmonids, particularly lake
trout in North America. This virus has been detected in Lake Superior and in hatcheries in
California, Michigan, Pennsylvania, Wisconsin, and Wyoming. Clinical signs have only been
reported in juvenile lake trout and include lethargy, riding high in the water, hemorrhages of the
eye and gray-white mucoid blotches on the skin and fins.

Heterosporis sp.

Heterosporis sp. is a microsporidan parasite that infects the muscle of yellow perch walleye,
northern pike, ciscoe, rock bass and pumpkinseed. This parasite is known to occur in a limited
number of Wisconsin, Michigan, and Minnesota lakes, the Canadian waters of lakes Ontario and
Erie and the U.S. (Minnesota) waters of Lake Superior. It has not been reported from fish

hatcheries. The parasite causes disease to infected host fish in the form of infected flesh has
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patches of white, opaque muscle with the appearance of “freezer-burn” that is unpalatable to the

public. Mortality has been induced in the laboratory but natural mortality has not been observed.

Infectious Hematopoietic Necrosis Virus

Infectious hematopoietic necrosis virus (IHNv) infects salmonids in fresh and salt water, in the
wild and in hatcheries. This virus is a pathogen of international concern. IHNv is present in
salmon and steelhead along the west coast of Canada and the United States. Clinical signs of
disease include exophthalmia, darkening of skin, petechiae on the skin, in the mouth, pale gills,
ascites, pale viscera with/without petechiae (including the swim bladder, body wall and

mesenteries). The virus is most likely vertically transmitted.

Infectious Pancreatic Necrosis Virus

Infectious Pancreatic Necrosis virus (IPNv) has been isolated from wide range of fish species
including salmonids, cyprinids and marine species. The pathogen has a wide geographic
distribution, occurring in North and South America, Europe, Asia, and South Africa. In the Great
Lakes basin IPNv has been found in Pennsylvania, Michigan and Wisconsin. Clinical signs
include darkened body coloration, exophthalmia, petechiae on the skin, cessation of feeding and

in the later stages show a loss of balance progressing to a corkscrew swimming motion.

Infectious Salmon Anemia Virus

Infectious salmon anemia virus (ISAv) infects primarily Atlantic salmon in wild and farmed fish
in the North Atlantic waters of Canada, the United States, Norway, the Faroe Islands and the
United Kingdom. This virus is a pathogen of international concern. Clinical signs of disease
include anemia, ascites, petechiae in the body wall and eye. This virus is suspected to be

vertically transmitted.

Koi Herpesvirus

Koi Herpesvirus (KHVV) infects carp, koi and goldfish causing the disease koi herpesvirus
(KHV) in carp and koi. The virus has been found worldwide and in the Great Lakes basin in
Michigan, New York State, Ontario. It is a pathogen of international concern. Clinical signs
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include skin discoloration, increased respiratory frequency, skin lesions, appetite loss, erratic

swimming, sunken eyes, notch on the nose, and swollen, pale, rotting gills.

Largemouth Bass Virus

Largemouth bass virus (LMBV) infects centrarchids east of the Rocky Mountains in the United
States. In the Great Lakes basin, LMBvV has been found in Lake St. Clair, western portion of
Lake Erie. The virus also has been found in Illinois and Wisconsin hatcheries. Most fish with
LMBYy are carriers with no clinical signs. The mortality has only been found in largemouth bass.
Clinical signs include difficulty swimming, bloated abdomen, loss of buoyancy regulation,

hemorrhaging and discoloration of the swim bladder.

Lymphosarcoma
Lymphosarcoma is a malignancy of esocids in North America, the United Kingdom and Europe

and is believed to be caused by a retrovirus (Wolf 1988). It may take up to a year for infected
fish to show external signs of disease. Fish with lymphosarcoma do survive but the sores and

growths associated with severe infections are unpalatable to the public.

Myxobolus cerebralis

Myxobolus cerebralis is a myxosporidean parasite of salmonids that causes whirling disease. It is
found in Europe, North America, and South Africa. M. cerebralis has been found in Great Lakes
tributary waters and in fish hatcheries in Michigan and inland waters in Pennsylvania, New
York, and Michigan. M. cerebralis requires a tubificid oligochaete to complete its life cycle.
Clinical signs include darkened tails, skeletal deformities, and “whirling” behavior in young fish.

Nucleospora salmonis

Nucleospora salmonis is an intracellular microsporidian parasite reported from salmonid species
in Europe, South and North America. In the Great Lakes basin N. salmonis has been reported in
National Fish Hatcheries in Michigan. N. salmonis infects blood leukocytes, hematopoietic
tissues in the kidney and spleen, and tubular and glomerular epithelium in kidneys. Clinical signs

include anemia and leukemia and can be associated with mortality.
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Piscirickettsia — like organism
A Piscirickettsia-like bacterium was isolated from adult muskellunge in Lake St. Clair during the
2003 spawning period and is a likely contributing factor in epizootic events. Clinical signs

include quarter-sized rash-like skin lesions.

Renibacterium salmoninarum

Renibacterium salmoninarium infects salmonids, especially rainbow trout, brown trout, brook
trout and coho salmon, Chinook salmon. This bacterium causes bacterial kidney disease (BKD).
It occurs in virtually all areas where salmonids occur, except Australia, New Zealand and Russia.
It is a serious problem in the northeast Pacific and Japan. R. salmoninarum is enzootic and
broadly distributed within the Great Lakes basin. Clinical signs include dark coloration,
exophthalmia, pale gills, ascites, skin lesions, white nodular masses in the kidney, abdominal

distension or hemorrhages at the vent or base of the fins. This bacterium is vertically transmitted.

Spring Viremia of Carp Virus

Spring viremia of carp virus (SVCv) primarily affects carp and other species in the Cyprindidae
family, but has also been found in a few species of other fish families such as Centrarchidae and
Percidae. This virus causes the disease spring viremia of carp (SVC). It has been reported from
Europe, Asia, North and South America. It is a disease of international concern. In the Great
Lakes basin it has been found in healthy common carp from the Hamilton Harbor region of Lake
Ontario and has been associated with die-offs in several inland waters in Illinois, Ohio, New
York and Wisconsin. Clinical signs include darkened body coloration, pale gills, abdominal
distension, exophthalmia, inflammation of the vent, petechial hemorrhages of skin, gills and

eyes.

Tetracapsuloides bryosalmonae

Tetracapsuloides bryosalmonae is a myxosporidean parasite that infects salmonids in North
America and Europe causing Proliferative Kidney Disease (PKD). The parasite infects the
interstitial cells of the kidney and penetrates the lumen of the tubules. Clinical signs include
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distended abdomen, enlargement of the kidney, exophthalmia and anemia. This parasite is not

vertically transmitted in eggs.

Viral Hemorrhagic Septicemia (all genotypes except 1Vb)

The viral hemorrhagic septicemia virus (VHSv) infects wild and farmed freshwater and marine
species of fish causing the disease viral hemorrhagic septicemia (VHS). There are four
genotypes of VHSv: VHS genotypes I, I, and 111 occur in Europe, genotype I\Va occurs in
marine fish species in Japan and on the west coast of North America®. This virus is a pathogen of
international concern. Clinical signs of disease include petechiae on the skin, in muscle, in and

on the surface of the viscera, ascites, exophthalmia.

Viral Hemorrhagic Septicemia Virus (Genotype 1Vb)

Viral hemorrhagic septicemia virus genotype 1Vb (VHSv-IVDb) infects a wide range of freshwater
fish species including several species of Centrarchidae, Esocidae, Percidae, Salmonidae,
Coregonidae, Cyprinidae, Sciaenidae. Some species, such as muskellunge are quite susceptible
to disease and mortality however signs of disease have not been reported from other species such
as emerald shiner. VHS-IVb is enzootic and has now been found in all Great Lakes. It has been
detected inland in Michigan, New York, and Wisconsin and in the Ohio River basin in Ohio. It is
a pathogen of international concern?. Clinical signs of disease include ascites, exophthalmia,

enlarged spleen, and petechiae in skin, muscle, and viscera.

White Sturgeon Herpesvirus

Two strains of white sturgeon herpesvirus, WSHv-1 and WSHv-2, occur in white sturgeon in
west coast of the United States. Both viruses cause moderate to high mortality in cultured fish.
No specific external clinical signs of disease. Fish continue to feed until death. Internally,
stomach and intestine filled with fluid, but other organs appear normal. Affected wild white
sturgeon become listless and appeared to have stopped eating. Other species of sturgeon,

including shovelnose and pallid sturgeon, are also susceptible to WSHv.

1 VHS genotype Vb is present in the Great Lakes basin and therefore is listed as a restricted fish pathogen.
2 VHS genotypes I, 11, 111, and IVVa have not been detected in the Great Lakes basin and therefore are listed as
emergency fish pathogens.
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White Sturgeon Iridovirus
White sturgeon iridovirus (WSIv) is known to be pathogenic to the genus Acipenser in the
Pacific northwestern United States and to both cultured and wild white sturgeon and has been

detected in Russian sturgeon. The virus is also known to be mildly pathogenic to lake sturgeon.

Yersinia ruckeri

Yersinia ruckeri (serotype I and I1) infects marine and freshwater fish in North America,
Australia, Africa and Europe. Rainbow trout are especially susceptible. This bacterium causes
the disease enteric redmouth (ERM) and is broadly distributed in the Great Lakes basin. Clinical
signs include redness of the mouth, exophthalmia, pale liver, hemorrhages in the gills, skin and
fins, swollen kidney and spleen. Chronic cases may demonstrate partial or total blindness,

exophthalmia, distended abdomen, emaciation.
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