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Mycobacterium sp. Infection in Cultured Cobia (Rachycentron canadum)

Toby Lowryand Stephen A. Smith

Department of Biomedical Sciences and PathobiologygiMa-Maryland Regional College of Veterinary
Medicine, Virginia Polytechnic Institute and State Wmsity, Blacksburg, Virginia 24061-0442

Juvenile cobia,Rachycentron canadum, were presented to the Aquatic Medicine
Laboratory of the Virginia-Maryland Regional College\¢dterinary Medicine with the
complaint of chronic losses over a two-week periodh,Rapproximately 15 to 20 cm in
length, were representative of the affected populatiah @esented with emaciation,
lethargy, ulcerative dermal lesions, exophthalmia, Hhypenentation and
hypopigmentation. Necropsies were performed on thealrsh bacterial cultures were
taken from the posterior kidney and skin for culture o8ATand BHI media.
Representative tissues were obtained for histopatholpmgserved in 10% neutral
buffered formalin and processed for standard H&E stainingcteBial cultures from the
skin grew Aeromonas hydrophila and Citrobacter sp., but bacterial cultures from the
posterior kidney grew onhAeromonas hydrophila. Histopathology of the gill tissue
demonstrated mild to moderate lamellar hyperplasia, whitelgkions showed epithelial
ulceration and deeper dermal necrosis with a few wethéd granulomas. Numerous
granulomas were also observed throughout the spleen, dd anterior and posterior
kidney. A modified acid-fast stain (Fites) reveafennerous acid-fast bacteria within the
granulomas and granulomatous inflammation of the tissuwggiesting &Mycobacterium
sp. infection. In addition, bacterial cultures grownMiddlebrook agar developed small,
white colonies in seven days that stained acid-fast pasitiVbough the fish were
externally and systemically infected with severaleotspecies of bacteria, it was thought
that these were secondary to the underitygobacterium sp. infection. The producers
were immediately advised to depopulate and disinfectytbieems holding the fish.
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Mycobacterium Infections In New York Striped Bass And Buefish

Mark S. Sokolowskand Alistair D. M. Dove

Marine Science Research Center, Stony Brook UniveiStony Brook NY, 11794

Due to the epizootic of mycobacteriosis in ChesapeakesB#&ed bass over the past
several years and the mixing of the Chesapeake Bay andmiiRiger striped bass
stocks, a survey for mycobacteriosis in the New Yorlkhtb&rea (n=26) and Hudson
River (n=53) was conducted. Spleen, liver, and kidney sssnpiere collected for
histopathology and the remaining spleen tissue was homegefoz bacteriological
culture. The prevalence of acid-fast positive baciariae spleens (n=2, 2.5%) was low,
with one positive from each site. Granulomas thatewsggestive of mycobacterial
infections but were acid-fast negative were found in tlee Nork bight striped bass
spleens (n=3, 11.5%) and liver (n=11, 42.3%) and in Hudson Rmeed bass spleens
(n=6, 11.3%), liver (n=22, 41.5%) and kidney (n=1, 1.9%). Thespitevalence of
definitive and suggestive lesions was very similar in fisbm both locations.
Mycobacterium lentiflavum, a pathogen known previously only from people, was the
only isolate to be successfully cultured, although moldamamation hampered culture
efforts. The biology of striped bass and bluefish is laimn several respects including
distribution, prey, and parasite assemblages. Forr¢lison spleen, liver, and kidney
samples were also collected for histopathology fromfislugn=51) in the mid-Atlantic
bight area. The prevalence of acid-fast positive bactersplenic granulomas was low
(n=2 or 3.8%) but higher than for striped bass; no othemujpmas were observed that
were acid-fast negative. Bluefish and striped bass inwd¥ers are both infected by
mycobacteria, although the species identities of teslan each fish remain to be
determined.
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Mycobacterial Infections In Striped Bass Morone saxatilis) From Delaware Bay

!C. ottinger 4. Brown,’C. Densmore!C. Starliper,'V. Blazer, ‘K. Beauchamp?D.
Gauthier,®M. Rhodes?H. Kator, and®W. Vogelbein.

U. S. Geological Survey, Leetown Science Center, Nalig-ish Health Research Laboratory, 11649
Leetown Road, Kearneysville, WV 25430).S. Fish and Wildlife Service, 2610 Whitehall Neck Road,
Smyrna, DE 19977°Department of Environmental and Aquatic Animal Health, Miay Institute of
Marine Science,College of William and Mary,PO BOX 13@&ucester Point, Virginia, 23062

A study was initiated in 2003 to determine if mycobacteri@gsisccurring in Delaware
Bay striped basdorone saxatilis). Eighty striped bass were obtained from gill-ndfs o
Woodland (n = 70) and Bowers (n = 10) Beach in December of 2@@8a obtained
from these samples were compared to those obtainébwvember 2003 from striped
bass captured in pound nets located in the Chesapeake BBaynadbuths of the Potomac
(n = 50) and Nanticoke Rivers (n = 50). Tissues were ey selective culture for
the presence of mycobacteria and associated patholobistioyjogy. Pooled data from
Delaware Bay indicated an infection rate of approxinyal&®% and infection intensity
(Log mean + S.E.) of 3.398 + 0.576 Log CFU of spleen in the infected striped bass.
Infection rates in Delaware Bay were significantly lo@< 0.025) than those observed
at the Chesapeake Bay sites where the rates were 8dd%0.4% for the Potomac and
Nanticoke Rivers respectively. Infection intensity impacted striped bass was
significantly lower than observed in the Potomac lattthe Nanticoke River where the
infection intensities (Log mean + S.E.) were 5.054 + 0818 4.772 + 0.384 Log CFU
g™ of spleen respectively. The fish were in good cdomlioverall with only one sampled
fish exhibiting a relatively heavy infection (over 10,000 Giiof spleen). The isolate
from this heavily infected fish, identified ddycobacterium chelonae, was the only
isolate to clearly fit current species descriptiongheDisolates appear to be similar to
recently described species obtained from Chesapeake rigsddbass.
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Coldwater Disease Caused Blflavobacterium psychrophilum In Ontario;
Characterization Of Strains And Antimicrobial Resistance

S. Hesami, K. Welsh, J. Parkman, J.S. Lumst®hJ. Maclnnes.

Fish Pathology Laboratory, Department of Pathobiglo@ytario Veterinary College, University of
Guelph, Guelph, ON N1G 2wW1

Flavobacterium psychrophilum is the causative agent of bacterial coldwater deseas
North America and rainbow trout fry syndrome in EuropeVBXL has a considerable
economic impact in Ontario aquaculture operations; heweur limited understanding
of bacterial population structure and epidemiology is i@pediment to improved
management strategies. Eighty-five isolate$.ofpsychrophilum were collected during
an 8 year period from farmed salmonids with tail rotcroBc myositis and
cephalic/scleral osteochondrosis. These isolates wberacterized phenotypically,
biochemically and serologically. Two distinct biovarere identified by API-ZYM,
however the isolates were relatively serologichttynogeneous, with 80% recognized by
antiserum raised againbt psychrophilum ATCC 49510. To assist identification &f
psychrophilum from clinical samples, a multiplex PCR based onrgegric 16S rRNA
and DNA gyrase was adapted. Antimicrobial susceptibiliyfiles of Ontario isolates
were determined using a commercial multi-well platetesys We plan to monitor
temporal trends in sensitivity as antimicrobial use e®lin the Ontario aquaculture
industry. Management strategies used to reduce the impbattafrial coldwater disease
will also be discussed.
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Detection Of Flavobacteria On Gills And Skin Of Salmonids B PCR And DGGE

Virginia Harperand Roselynn Stevenson

Fish Health Laboratory, Department of Molecular anduG®l Biology, College of Biological Science,
University of Guelph, Guelph Ontario, Canada N1G 2W1

Skin and gill diseases involving species of the gdflasobacterium present major and
constant problems in freshwater aquaculture. Routine dsagof Bacterial Gill Disease
(BGD) is almost entirely by microscopic examinatiohgill tissues for long rods, as
culture ofF. branchiophilum is difficult. PCR amplification with primers for 1GRNA
sequences was used to identify species of flavobactesgemr on gills and skin. We
tested DNA isolated from 82 gill samples from fish witlacterial gill disease,
representing 10 separate cases. Of these, 27 showed aficatigei product with the
PCR primers foF. branchiophilum, BRAL1 and 1500R. There was no amplification with
PSY primers forF. psychrophilum. DNA from bacterial colonies cultured from gill
samples on cytophaga agar did not amplify with eitheng@riset. DNA from 32 of 70
gill samples was amplified with eubacterial rRNA GNtsimers (with GC clamp).
Denaturing Gradient Gel Electrophoresis (DGGE) anabftsisved 26 samples had bands
coincident with the product from DNA df. branchiophilum. Bands resembling.
psychrophilum were in two samples. Amplifying DNA from cytophaga ragaltures
from gills with GM5 primers gave a product in 69 of 70 sampl©n DGGE gels, the
bands indicated mixed cultures of bacteria, includin@®@pes with bands coincident
with F. branchiophilum, and 32 with patterns similar . psychrophilum. With PSY-
primers and DGGH;. psychrophilum was detected in skin scrapings of diseased fish.
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Application Of DGGE Techniques As A Potential Approach TdNon-Lethal Testing
For Fish Pathogens

Matt Baker, Virginia Harper, and Roselynn Stevenson

Fish Health Laboratory, Department of Molecular andul® Biology, College of Biological Science,
University of Guelph, Guelph, Ontario, Canada N1G 2W1

Non-lethal sampling procedures are desirable for detectitigogen carriers among
broodstock fish. Using the method of Cipriaabal.(1992), Aeromonas salmonicida
could be cultured from the skin mucus of Ontario fresbw@hinook and coho salmon
and rainbow trout. To broaden the range of bactesaa ¢buld be detected in mucus
samples, we used denaturing gradient gel electrophorBS$GE) to analyze 16S
ribosomal RNA obtained from PCR-amplification of @l cultures and from mucus
directly. First, 25 cultures were isolated from the mugtisalmon and trout from the
Credit River, Dorion Hatchery, Chatsworth Hatchemyd Hagen Aqualab to assess
diversity of bacterial communities associated with fisucus. Physiological tests carried
out with Biolog GN2 and GP2 plates identified 18 speciebautteria, predominantly
gram negative. These isolates were used to estabéshidadiversity of mucus isolates.
No bacterial species were common to all sources. dietial GM5 primers with a GC
clamp were used to amplify a 200 bp segment of 16S rDRg&etdly from fish mucusind
also from cultures ofAeromonas salmonicida, Flavobacterium branchiophilum, and
Yersinia ruckeri. Mucus of fish from two sources did have bands cpmeging to those
of A. salmonicida and Y. ruckeri, but sequences of the bands are required for
confirmation, as related non-pathogens may share aissequences.
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Signature-Tagged Mutants For Studies Of Pathogenic Mechanisn®f Yersinia
ruckeri In Rainbow Trout

Inderveshand Roselynn M.W. Stevenson

Fish Health Laboratory,Department of Molecular and Cell@@logy, College of Biological Science,
University of Guelph, Guelph, Ontario N1G 2W1

The virulence factorand the pathogenic mechanisms that endbiainia ruckeri to
cause Enteric Red Mouth disease in salmonid fish aleistilear. To identify possible
virulence-related genes, a library of 1056 transposon mubdiatserotype 1 strain of
ruckeri, RS1154, was prepared and screened for mutants unable teesurvainbow
trout for 7 days after a bath-immersion infection. Ffficient screening, the mutants
were prepared using 11 signature tags present on pUT miniTASrknsposon vectors.
Groups of 11 mutants with different tags were screenedhfegting two adult rainbow
trout by bath immersion for 10 min in %300°CFU/ML of each mutant in challenge dose.
At 7 days post-infection, fish kidney tissue was cultuiedj recovered mutants were
screened by PCR for missing tags. In initial screening, 132msuh&ere missing in both
fish. New pools of these mutants were re-screeneighn dnd 24 mutants (2.2% of the
library) were selected for further characterizati®outhern blots with the kanamycin
marker indicated each had only a single mutation. Clonidgsaquencing the mutations
allow homology searches for genes that may help exgia persistence of. ruckeri in
carrier fish and identify the key pathogenic processes that are trigigerthe stressed
host.
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Estimation Of The Genome Size ORenibacterium sailmoninarum ATCC 33209 By
Pulsed-Field Gel Electrophoresis.

Gregory D. Wiensand Mark S. Strof

'USDA-ARS, National Center for Cool and Cold Water Aquarelt 11861 Leetown Rd, Kearneysville,
WV 25430:?Northwest Fisheries Science Center, National MaFiskeries Service, 2725 Montlake Blvd.
E. Seattle, WA 98112

Renibacterium salmoninarum is a salmon and trout pathogen that belongs to theGigh
C subgroup of gram-positive bacteria. Little is knovimowt the molecular genetics of
this microorganism. Here, we used pulsed-field gel electregisoto estimate the
genome size of the ATCC 33209 type strain. Digestion obmpen DNA with Pmel
generated four bands containing five restriction fragmeittea cumulative size of 3.4 +
.1 Mb. Seven previously identifieRenibacterium genes were mapped to tRenel
fragments by Southern blotting. Bdtly (metalloprotease) and one copynaa (major
soluble antigen or p57) were mappedProel fragment I, while the other copy ofisa,
lysB and three 1S994 insertion-element flanking-genes were rdajodemel fragments
[I/111. Unlike the duplicatedmnsa gene, only single copies bify, lysB and the three 1S994
insertion-element flanking-genes were identified by Sauathéotting. In summary, these
data suggest that the genome sizeRoalmoninarum ATCC 33209 is close to the
average for prokaryotes (3.2 Mb), and that mBstsalmoninarum genes are not
duplicated.
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An Introduction To Canadian Aquaculture

David B. Groman

Aquatic Diagnostic Services, Atlantic Veterinary Cgke University of Prince Edward lIsland, 550
University Avenue, Charlottetown, Prince Edward Islanah&tla. C1A 4P3

This presentation will highlight the current status afnoeercial aquaculture in Canada,
providing information on production data and commercial $ofow future development.
A comparison to the current status of the United Stafiesculture industry will be
provided. Information regarding key emerging and re-emergifigctious disease

problems facing commercial fin-fish and shellfish (molaugcaquaculture in Canada will
be detailed.
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The Current Status Of Loma salmonae, Disease And Control In Farm Raised
Chinook Salmon,Oncorhynchus tshawytscha

Jan Lovy, David J. Speafeand Glenda M. Wrigft

Departments ofPathology and Microbiology antBiomedical Sciences, Atlantic Veterinary College,
UPEI, Charlottetown, PEI Canada

Microsporidial Gill Disease (MGD), caused by the pathog®ma salmonae is an
important disease affecting the culture of Pacific salnm British Columbia. The
industry, which currently produces 16,000 metric tonnes annuadljhas a value of $40
million dollars, undergoes seasonal losses of up to 13%teaftock attributed to MGD.
In addition to research into vaccination and treatmant important consideration is
understanding the nature of the host inflammatory resptmdbe disease. This is
particularly relevant for MGD because morbidity andrtality begin late in the course of
infection, prompted by the severe host reaction efidiye the rupture of the spore-filled
xenomas. A study of the ultrastructural pathologyW@D has revealed several novel
findings including (1) the discovery of dendritic-like cellgthin acute lesions, (2)
arterial thrombosis, and (3) chronic inflammatory lasiovith neovascularization. This
suggests that rupturing xenomas cause an inflammatory cattaidstart as tissue
destructive acute lesions which persist and develop into chiesions characterized by
macrophage infiltration and neovascularization. Basedtlos, future work into
treatment will also focus on determining the therapebénefit of anti-inflammatory
agents during xenoma rupture and resolution.
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Emerging Infectious Diseases Of Atlantic CodGadus morhua), Haddock
(Melanogrammus aeglefinus) And Halibut ( Hippoglossus hippoglossus)

Daryl S. Whelan

Newfoundland and Labrador Department of Fisheries and AdquasuAquaculture Health Unit, PO
Box 8700, 30 Strawberry Marsh Road, St John’s, Newfoundlandabrddor, Canada A1B 4J6

Alternative marine species culture of cod, haddock andutahas resulted in the
detection and investigation into disease issues not cofgreacountered in salmonid
production. Nodavirus and Loma have been detected in stodtksecuin eastern
Canada. Fish health practitioners have adapted temtestammal and salmonid
biosecurity practices to mitigate or negate these thrdat the continued
commercialization of these species. Extensive appliesearch endeavors are
underway to remove or control these pathogenic agefisis presentation will
highlight current and emerging infectious viral, bacteaiad parasitic threats to these
coldwater marine finfish species in Atlantic Canada.

11
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Multiple Drug Resistance In Aeromonas salmonicida Infected Salmon Fry And An
Update On Infectious Salmon Anemia In The Bay Of Fundy RegigrAtlantic
Canada

Michael J. Beattie

New Brunswick Dept Fisheries & Aquaculture, 61A Wallace €dvoad, Blacks Harbour, New
Brunswick, Canada. E5H 1G9

In May 2005, the New Brunswick Department of Agriculture Higseand Aquaculture
(DAFA) was informed of anAeromonas salmonicida (furunculosis) outbreak at a
hatchery in the northeast section of the province. edhgation indicated tha#.
salmonicida had massive resistance to most known antibiotics. imguall potentiated
sulfonamides, erythromycin, naladixic acid, amoxigjlli enrofloxacin, florfenicol,
oxytetracycline, oxylinic acid, streptomycin, ceftiofand chloramphenicol. The DAFA
immediately generated a plan to prevent persistence aadspfehis bacterium into the
surrounding environment. The plan consisted of five majarg; risk to workers
health, risk to human health (consumers), environmenig risks associated with
depopulation, and needs for immediate and future studies.fathity was depopulated
within 7 days of notification and the case was submittedFO, CFIA and Health
Canada. Since the outbreak, DAFA determined, with the belpersonnel at RPC
laboratories, that thé. salmonicida was infiltrated with a first class fully integrated
integron. Integrons are defined as potentially mobile D#nents that comprise a site-
specific recombination system capable of capturing and esipgegenes contained
within cassette structures. The integron is over 100 kbp'size and further DNA
analysis has uncovered the genetic sequence ofdistaree packages within each of the
cassettes. The presence of such a diverse arrayisibneg genes has not been reported
previously forA. salmonicida. This is the first isolation of this class of bédatamase in
A. salmonicida and is identical to the plasmid pSCR1 identifie@aimonella isolated in
China and the United States. The most significant findiag that the MDR strains
possessed a multiple gene cassette, which demonstragegl high degree of sequence
homology and structural organization with the antibioesistance cassette of SXT
element oVibrio cholerae found in India. The resistance pattern was not astsativith
irresponsible or indiscriminant use of antibiotics. sB&nce packages in many bacteria
could be the result of untreated effluent from ho$pibeing discharged into local river
systems, in addition to the ease at which these integmenaccepted by nonpathogenic
aguatic bacteria. An update on the status of Infectioisa®aAnemia (ISA) will also be
presented. In addition new information will be providedtie typing of segments 5 and
6 of the ISA structure.

12
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Identification Of A New HPR Group Of Infectious Salmon Aremia Virus In New
Brunswick: What Does It Mean?

Molly Kibeng€', Biao Qiar, Sandi McGeaecl:ﬁy Shebel Harihardnand Frederick
Kibeng

!Department of Pathology and Microbiology, Atlantic &fémary College, University of Prince Edward
Island, Charlottetown, PEPNew Brunswick Department of Agriculture, Fisheries and amture,
Fredericton, New Brunswick, Canada

Infectious salmon anemia (ISA) is a highly fatal dige@a$ marine-farmed Atlantic
salmon caused by ISA virus (ISAV). The virus also infeetgegal marine salmonid and
non-salmonid fish species resulting in asymptomatic caroérthe virus. Such benign
infections in the wild fishery are considered to beserce of virulent strains that cause
clinical disease in marine-farmed Atlantic salmon. hdis been hypothesized that the
ISAV variant without any deletion in the haemagglutinin-este (HE) protein,
designated HPRO to indicate a full-length highly polymorpi@gion (HPR) in HE,
represents the avirulent archetype of the virus froncthvtine virulent strains arise by
deletion of several nucleotides in the HPR. Because HRR9 has not been isolated in
cell culture, it remains a source of diagnostic confusparticularly in surveillance
programs with ISAV RT-PCR-positive fish that are naégaon virus isolation. This is
compounded by the variations in susceptibility of theedéfht salmonid cell lines used to
detect ISAV. Our laboratory has been typing ISAV isddt®m disease outbreaks on
Atlantic salmon farms in New Brunswick, Canada, idesrto gain detailed knowledge
about the epidemic strains of ISAV. We report hereideatification of a new European
HPR group of ISAV which replicates poorly in the ASK-2ldele. Of all HPR groups
reported to date, this new HPR group is the closest to HPRms of the pattern of
deletion associated with this unique phenotype, and indicatedirect molecular
relationship between cytopathogenicity of ISAV in celitere and ability to cause
clinical disease in farmed Atlantic salmon.

13
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Current Status Of Canada’s National Aquatic Animal Health Rogram (NAAHP)

Rod Penney

Aquaculture Management Directorate, Fisheries and Oceamed@, Ottawa, Ontario. K1A OE6

The Office of Aquatic Animal Health (AAH) of the Canad Food Inspection Agency
(CFIA) in conjunction with Science Branch of Fisherend Oceans Canada (DFO) are
implementing the federal component of the National AquAnimal Health Program
(NAAHP). On February 23, 2004, $59 Million in funding over 5 geaas announced in
the federal budget for the NAAHP, which, when implemented, secure seafood
production and trade, improve governance on aquaculture theils demestic and
international standards, protect Canadian aquatic resowedd and farmed) from
serious infectious diseases and help ensure accessnmtmnal markets on an on-going
basis. The federal NAAHP will apply to all reportablesahses of aquatic animals
(currently of finfish, molluscs, crustaceans), and wdVer all sectors that use fisheries
resources in Canada (e.g. aquaculture, the capture fistmafpod processing, and live
fish and seafood trade. The program will add legislativé iafrastructure support for
aquatic animal health and seafood certification that nsistent with other food sectors.
Roles and responsibilities of the CFIA include prograneddion, trade certification,
international negotiation, risk analysis, aquaculturesesllance, contingency planning,
zonation, and the incorporation of new aquatic animalltherequirements into the
existing Regulations under the federal Health of Animai& (HAA). Roles and
responsibilities of DFO include management of a natidislases database, diagnostics,
technology development, disease research and wild danegl An Aquatic Animal
Health Committee, co-chaired by DFO and CFIA, has bestabkshed to coordinate
broad NAAHP initiatives.

14
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The National Aquatic Animal Health Plan: Briefing And Update

Jill Rolland

U.S. Department of Agriculture, Animal & Plant Healthdastion Service, National Center for Animal
Health Programs, 4700 River Rd. Unit 46, Riverdale, MD 20737

The Joint Subcommittee on Aquaculture’s National Aquaneral Health Task Force
has been charged with the mission to develop and impleanaational aquatic animal
health plan (NAAHP) for aquaculture in partnership and cadj® with industry,
regional organizations, State, local, tribal governmemtd other stakeholders. The
purpose of the NAAHP is to foster and support effectiveé efficient aquaculture; to
protect the health of our nation’s wild and cultured aquasources; and to meet our
national and international trade obligations. The NAAI4 being developed via input
from a series of Task Force-associated working groupsh ®arking group consists of
10-20 experts, each representing a sector of the aquacodiomeunity. Each work
group focuses on a specific element of the NAAHP suchodes and responsibilities of
health professionals, laboratory methodologies and spsgezsfic working groups that
address issues for that sector. Several work groups hetvana recommendations are
considered when drafting the NAAHP. The first compldtaft of the NAAHP is
expected to be completed in the spring of 2006, with refinimdy implementation to
follow. The NAAHP in itself will not be codified iot regulation; however,
implementation of certain elements, such as impapirements, may require revisions
to existing laws, regulations or policies.

15



30" Eastern Fish Health Workshop

The Proposed Use Of The Non-Native OysteéZrassostrea ariakenss In
Chesapeake Bay

Eugene M. Burreson

Virginia Institute of Marine Science, College of Walth and Mary, Gloucester Point, Virginia 23062

The abundance of the native oyster in Chesapeake @Gaagsostrea virginica, has
declined drastically over the last four decades becausmoofality caused by two
protistan diseasediaplosporidium nelsoni (MSX) and Perkinsus marinus (Dermo).
Annual harvest levels in Chesapeake Bay between 1930 and 1©&@ed about 5.5
million bushels, but have declined to less than 50,000 bush#ie last decade. Interest
in the use of a non-native oyster to rehabilitate thhefly and to provide ecological
services began in the 1990s. Field trials with steriigloid Pacific oystersCrassostrea
gigas, revealed that they did not grow well in the low to dexate salinities of
Chesapeake Bay. Interest shifted to the Suminoe oy3tssostrea ariakensis, and field
trials using sterile triploid oysters demonstrated fagiewth and greater survival
compared with the native oysté€rassostrea ariakensis seems to be totally refractory to
H. nelsoni as no infections of this pathogen have ever been obsenfedtidns ofP.
marinus are acquired, but intensity levels remain low and oaotatity has been observed
caused by this parasite. Taste tests have demonstratededdptance of the product in
the marketplace. Virginia had originally proposed the dsgavile, triploidC. ariakensis
as an aquaculture product to prevent inadvertent introduofioeproducing non-native
oysters. Maryland was originally opposed to any useC.ofriakenss, but a new
governor elected in 2004 has reversed this position and ramwyldhd is proposing the
introduction of diploid, reproducin@. ariakensis to rehabilitate the public oyster fishery
in Maryland. A decision has recently been delayed froandd 2005 until July 2005 to
allow more research. Maryland Department of NaturaloRees and NOAA have
provided over $3 million for research.

16
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Detection And Identification Of Oyster Herpes Viruses QsHV) And Perkinsus
Species From Oysters In Asia: Relevance To Chesapeake Bay

Kimberly S. Reeck Jessica A. MossChristopher F. Dung&nRyan B. Carnegte and
'Eugene M. Burresdn

WVIMS, The College of William and Mary, Gloucester Poix\ 23062; °Maryland DNR, Cooperative
Oxford Laboratory, Oxford, MD 21654

Decline of nativeCrassostrea virginica populations in the Chesapeake Bay region due to
overfishing, disease, and habitat destruction, alongawithinued heavy disease pressure
has led to interest in using the relatively more asgetolerant Asian oysteCrassostrea
ariakensis, for aquaculture development, fishery resource enhancemsht habitat
restoration. Crassostrea ariakensis oyster samples from China, Japan, Korea, and from
US hatcheries were surveyed for OsHV aRdrkinsus species using molecular
diagnostics.Although several oysters were also examined for pasasitel potential
pathogens by histology, very few were found. Two cas®&eddinsus spp. were found at
Beihai, in southern China, by histopathology. PCR screenimgaled Perkinsus spp.
and/or OsHV DNA in many additional samples. Of 18 Asidasssurveyed, 9 showed
evidence of OsHV and 13 evidence Rdrkinsus spp. None of the hatchery samples
contained OsHV DNA, but locderkinsus spp. were detected in VIMS hatchery groups.
Sequencing of PCR products from Asian oysters positivBdddnsus indicated that two
species oPerkinsus not currently found in Chesapeake Bay were presermlseni, and

a new, undescribed species. We are conducting studiesetondet the potential impact
these non-native pathogens could have on local bivalveespéticase of accidental
introduction. Live oyster samples from southern Chinaewexcently brought into
quarantine at our laboratory in order to further charaetethe pathogens through
challenge and transmission studies and to develop inauttores ofPerkinsus species.

17
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Epizootiology Of Bonamia sp. In Non-Native OystersCrassostrea ariakensis, In
North Carolina, And Implications For Aquaculture

Ryan B. Carnegfe Corinne Audemard Nancy A. Stoke's Eugene M. Burresdn
Melanie J. Bishof and Charles H. Peterson

lvirginia Institute of Marine Science, Gloucester Roivirginia 23062;?University of North Carolina
Institute of Marine Sciences, 3431 Arendell Street, Meael City, North Carolina 28557

At Bogue Sound, North Carolina, in July and August 2003, very mgrtality (> 85%)
was observed in experimental lots of hatchery-produCestbsostrea ariakensis. A
microcell parasite was observed at high prevalence @teasity in moribund oysters
fixed during the height of the epizootic, and in subsequenplsanirom an October
deployment to the same area. PCR amplification ooefl this parasite to beBonamia
sp., and DNA sequencing established it as a possible nevespddiisBonamia sp. has
been monitored in experiment@l ariakensis and wild Ostrea equestris in Bogue Sound
(the only area in which it has yet been detected) $lmseember 2003. It has persisted in
C. ariakensis, and has been found also@n equestris, which may be a reservoir of the
parasite; it has been transmitted, with new infectestablished, from at least May (2004
data) through October (2003, 2004); and it has shown a gredéetivity towards
smaller (< 40 mm) oysters. The latter finding, combineth wiformation on parasite
salinity tolerance, may allow aquaculturists to avoidg@easite or mitigate its impact by
using separate nursery and grow-out locations: maintairysigis through their window
of susceptibility in more growth-marginal but parasite-freavironments, then
transferring to more growth-optimal locations for avdt to market size.
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Salinity Effects On The Persistence OBonamia sp. In Crassostrea ariakensis

Corinne Audemard Ryan B. Carnegle Nancy A. Stoke's Melanie J. Bishof and
Eugene M. Burresdn

! Virginia Institute of Marine Science, College of WilliammdaMary, Rt. 1208 Greate Road,
Gloucester Point, VA 23062|nstitute of Marine Sciences, University of North Caral at
Chapel Hill, 3431 Arendell Street, Morehead City, NC 28557

The Asian oysteCrassostrea ariakensis is a candidate for introduction to Chesapeake
Bay in part because it resists diseases caused by thsitesHaplosporidium nelsoni

and Perkinsus marinus. Its susceptibility todBonamia parasites, however, emerged as a
key issue in 2003 after the finding of a nBanamia sp. inC. ariakensis dying in Bogue
Sound, North Carolina. This parasite has been observedhrsalinity environments and

it is not clear whether it would be infective in lowsalinity waters of Chesapeake Bay.
To address this issue, experimental trials were designiedédstigate the persistence and
potential transmission donamia sp. under three salinities: 30, 20 and 10 psu. Salinity
tolerance was also investigated situ by deployingC. ariakensis along a salinity
gradient from Bogue Sound to Neuse River through Core C@smal. Field and
experimental trials results have suggested that sajitatys a significant role iBonamia

sp. dynamics. Field sites that experienced saliniie®d than 30 ppt were characterized
by an absence of infection acquisition, while in the datary trials oyster mortality,
parasite prevalence, and salinity were positively cateel
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Polydora-Associated Shell Disease: Recent Distribution INative And Non-Native
Oysters, And Implications For A Crassostrea ariakensis Introduction.

Ryan B. Carnegiand Eugene M. Burreson

Virginia Institute of Marine Science, Gloucester Poifitginia 23062

The Asian oyster speci€¥assostrea ariakensis is favored by some for introduction to
Chesapeake Bay because it is “disease resistant”. J3$tisrs “disease resistance” does
not necessarily extend beyond native oyster parasitggosporidium nelsoni and
Perkinsus marinus, however, and other results sugg€stariakensis may not even be
more resistant tha@rassostrea virginica to all disease agents active in Chesapeake Bay.
The shell-burrowing polychaetéolydora websteri is very active in mesohaline
environments like Chesapeake Bay and a common pest o Gaurginica. Its burrows
impair oyster shell structure, leaving the oyster potéytialore vulnerable to crab
predation; when the inner shell surface is penetrated, gtedgponds with production of
conchiolin blisters, an energetic cost that could lednee dyster more vulnerable to
parasitic infection. Side-by-side trials since 2003 at esgas in and around Chesapeake
Bay have compared®. websteri infestation and conchiolin shell blistering i@.
ariakensis and C. virginica. While infestation levels, heaviest inside Chesap&sse
are similar between hosts, conchiolin blistering is mongie intense il€C. ariakensis, a
probable function of this oyster’s production of a thinl @asily penetrated shell. The
repercussions of this for aquaculture are profound. Begdemntial losses to crab
predation, a serious question is whether endtighriakensis may be produced and sold
to high-end markets to make aquaculture of this speciesha@sdpeake Bay a viable
enterprise.
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Recent Trends In The Distribution And Abundance OfHaplosporidium nelsoni
(MSX) And Perkinsus marinus (Dermo) In Native Oysters In Chesapeake Bay

Eugene M. Burresoand Ryan B. Carnegie

Virginia Institute of Marine Science, College of Walth and Mary, Gloucester Point, Virginia 23062

Haplosporidium nelsoni is an introduced pathogen that began causing mortalitymerlo
Chesapeake Bay in 1959; it rapidly spread up the Bay throughead @here salinity
was greater than 15 psWRerkinsus marinus has probably always been an associate of
oysters in the Bay, but intensified and spread througteuBay during drought periods
of the late 1980s. These two pathogens combined have cadsastia reduction in the
abundance of the native oystérassostrea virginica. Within Chesapeake Baly. nelsoni
distribution and abundance are controlled by saliniiy iew infections below 10 psu.
Perkinsus marinus is distributed throughout all oyster beds in Chesap&ale but its
abundance and impact fluctuate with salinity. Generdtly both pathogens, their
abundance and impact decrease in wet years and incredsg years. Beginning in
summer 1998 the Chesapeake Bay watershed experienceidavgears of consecutive
drought conditions. During only three months over thaireemteriod was streamflow
above average. These drought conditions and resultaréagser salinity caused a
dramatic increase in abundance of bdtmelsoni andP. marinus, and widespread oyster
mortality. Intensity ofP. marinus infections was the highest ever observed in 40 years of
monitoring. Unfortunately, funds for restoration of natoasters also increased during
this period, so we were trying to restore native oysteder the worst possible disease
pressure. 2003 was an extremely wet year, as was the esuafn2004. With the
resultant decline in salinity, abundance of béthnelsoni and P. marinus declined
significantly and mortality from these pathogens was doiring 2003 and 2004.
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Coral Diseases: An Overview And Update On Black Band Disse In The Bahamas
And The Florida Keys

D. K. Mills, SRaju,J.D. Voss,E. Remily, J Myersand L L. Richardson

Department of Biological Sciences, Florida Internalddniversity, Miami, FL 33199

Over the past twenty years, a dramatic increase in dweases has caused massive

mortalities in many species of corals worldwide. Thecgseand the number of coral
| infected can vary from year to ye&ut an overall increase is evideBtack band disease
(BBD) is one of several coral diseases that couteiio coral reef degradation. Since
1972, BBD has spread throughout the western Atlantic, Ratofic_the Red Seaand
the Great Barrier ReefWe have been studying the prevalence, disease moeidand
severityof BBD on reefs near Lee Stocking Island, Bahamas hed~forida Keys. It
known that the biofilmresponsible for BBD is composed of a diverse microbial
community. As the disease consortium moves acrosscah@ surface it creates an
“extreme” environment of anoxia and sulfide that destrtys host tissueEarlier
characterization of BBD was based on bacterial nalggy. selective mediand light
microscopy that identified the cyanobactersulfate-reducerand other members of the
microbial mat. More recently, we have cultured assortment oheterotrophs and
cyanobacteria from different BBD sampled in both B¢ecking Island, Bahamas and the
Florida Keys. In additiotio molecularcommunity profiling we have started to clone and
sequence many of the isolattem BBD samples. The preliminary results of the
members of the communjtyncluding a comparison of cultivative and non-cultivati
approacheswill be presented. Insight as to which populations ofohies are members
of this pathogenic consortium will provide more definitiveessment of the disease and
its dominant members.
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Comparison Of Bacterial Communities Between Geographically &parated Corals
Infected With White Plague Type I

Geoffrey Cook, Patrick Gillevet, Esther PetefsJ. Paige RothenberdeMasoumeh
Sikaroodt, andRobert B. Jonds

'Dept. of Envr. Sci. and Policy, George Mason Univ.,fRajrVA; 2Dept. of Envr. Sci. and Policy, George
Mason Univ., Fairfax’Tetra Tech, Inc., and George Mason Univ., Fairfax, VA

White plague type Il (WPII) is a disease of scleraatincorals which characteristically
destroys tissue beginning at the edge of the colony. Trsstigation probed
fundamental questions about the bacterial communitgcagsd with WPIl and the
tissue/cell responses by comparing WPII-diseased corals apparently healthy
controls. We collected tissue cores from healthy asdagedMontastraea annularis
(complex) from the U.S. Virgin Islands (USVI) and thalBmas. The tissues were
analyzed using a combination of molecular (amplicon lehgtierogeneity — LH-PCR)
fingerprinting, microbial culturing, 16S rRNA gene sequencingd dmstological
examination. We hypothesized (1) that the causative ajersifare opportunistic
pathogen(s) normally present in the host or its enviratiser than a novel, obligate
pathogen; (2) that corals exhibiting WPII disease signm fobfferent geographical
regions harbor differing microbial communities in healiimygl diseased tissue; and (3) the
WPII disease process is the result of a broad shifthen microbial community
(dysbiosis). The LH-PCR fingerprints indicate that thetéxaal diversity in healthyv.
annularis tissue from the Bahamas was significantly greatemn thasamples from the
USVI. In the Bahamas bacterial diversity was lowethe diseased tissue compared to
healthy tissue, but that was not true for the USVlindjgsal component analysis of LH-
PCR data from pairs of corals suggest that the microbrmmunity on control corals and
apparently healthy areas of diseased corals were siatilaach geographical location,
but the microflora on the Bahamian corals differedkadly from that on the USVI
corals. Similarly, the fingerprints of the active dised samples from each geographic
location clustered together, but there was little eluisgy between the different locations.
An amplicon corresponding to that of the bacterfumantimonas coralicida was found

in tissue from diseased and healthy coral from the Bakadut not from the USVI.
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Prevalence And Potential Origin Of The Acroporid Serratioss Pathogen In The
Florida Keys

Kathryn P. Sutherlartd?, E. K. Lipp', and J. W. Portér

!Department of Environmental Health Science, 206 Enwiremtal Health Science Bldg., University of
Georgia, Athens, GA 30602nstitute of Ecology, University of Georgia, Athet&A 30602

In the Florida Keys, populations of elkhorn corécropora palmata, have been
decimated bywhite pox. Thefecal enteric bacteriunferratia marcescens, has been
identified as a cause of the disease. To refledtitdogy, when white pox lesiorere
associated witls. marcescens, the disease is referred to as acroporid serratidglsile S,
marcescens is common in clinical settings and in the guts of veeeds and invertebrates
in terrestrial and freshwater environments, little iswn of the prevalence and ecology
of this bacterium in the marine environment. Terrestma reef environments in the
Florida Keys were surveyed f& marcescens. Samples were collected frofn palmata,
Coralliophila abbreviata, Hermodice carunculata, parrotfish feces, reef water, beach
water, canal water, wastewater influent and finaluefit (Key West Wastewater
Treatment Plant), and seabird guano. Samples wered pdaite MacConkey Sorbital
agar (MCSA). Colonies appearing pink to red on MCSA westtefor DNase activity.
Isolates were confirmed to species level using PCR ddettdd6S rDNA. More than
250 S marcescens isolates were confirmed, and the majority (90%) origuhai®m
human sewage and polluted nearshore sources. Moletintgerprints for each
confirmed isolate were generated by restriction enzyrgestion followed by pulsed
field gel electrophoresis. Band patterns between s®latre compared using presence
and absence of specific DNA fragments to determing@dbential origin of the acroporid
serratiosis pathogen.
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The Role OfVibrio spp. In Coral Disease: From Normal Microbiota To Pathogens

Kiho Kim* and Garriet W. Smith

*American University, Hurst Hall 101, 4400 MassachusettsMW& Washington DC 200168tniversity
of South Carolina Aiken, Department of Biology and Gealdgken, SC 29801

Various species within the gendsbrio have been reported as associates of corals for
some time. Members of this genus were indicated asalanmabitants of the surface
mucopolysaccharide layers from a number of coral spetmesddition, the relative
population levels of bacteria with carbon source utilizatgatterns consistent with
Vibrio changed with the health of certain corals. More mgea number ofvibrio
isolated have been identified as pathogens for speadf& diseases. In some cases more
than one species was required to cause significantsedisggns. This paper discusses the
range ofVibrio species shown to play a role in disease and propagableemechanisms

of how this may take place, primarily, through environraéimduction of toxin genes.
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Use Of Fluorescencén Situ Hybridization For The Identification Of Aurantimonas
coralicida In Environmental Samples

E. R. Remily, D. K. Mills!, R. Sekat, J. Pinzoh J. E. Fole§; L. L. Richardsoh

'Florida International University, Miami, Fl, 33193 enter for Vector-borne Disease Research, University
of California, Davis, CA 95616

One of the most virulent coral diseases, white plagpe H, was first described in 1995
on coral reefs of the Florida Keys. The pathogenHar disease has been identified as
Aurantimonas coralicida. A fluorochrome-labeled probe was designed based ofulthe
sequence of its 16S rRNA gene, and used with a fluoresaengtu hybridization
protocol. The probe was optimized using pure cultureA. abralicida and tested for
specificity against closely related bacteria. A sangjttest was conducted to determine
the concentration oA. coralicida needed in a sample to result in a positive identibcati
Results revealed that 4 out of 10 cultures tested hybdidizteh the probe in question.
One of the four may be present in the reef environmehhe concentration oA.
coralicida cells necessary for a positive identification variethwihe method used. One
method, which concentrated cells by settling and centtifugarequired at least 2250
cells/ml for detection by the probe, while a modifiedefiltmethod could detech.
coralicida down to 10 cells/ml. Currently the probe is being tesie environmental
samples from the disease line of infected coloniesltine tissue on diseased colonies,
healthy colonies, and sediment from the reefs. Resw# being used to determine not
only the presence/absence of the pathogen in coral pamsatbut also in the
determination of the pathogen’s reservoir.
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Coral Mucous And Indigenous Bacteria: A Possible First-Lire Defense Against
Coral Disease Pathogens

John T. Lisle

U.S. Geological Survey, Florida Integrated Science CefwterCoastal & Watershed Research, St.
Petersburg, FL

Coral reefs worldwide are undergoing a significant declnespecies abundance and
changes in community structure. A contributing factorties decline is bacterial
infections of scleractinian corals. Recently, a baat pathogenSerratia marcescens,
has been identified as the etiological agent for amidserratiosis (white pox disease).
The current hypothesis for the development of thisadisds based on a dose-response
relationship betweeB. marcescens and the affected hosfcropora palmata. However,
mechanisms of natural resistance associated with ceysiems have not been
determined. To address this issue, bacterial isolates5M=recovered from mucus
samples collected from corals in the Florida Keysengereened for their ability to inhibit
or prevent growth o8 marcescens andE. coli, using a soft agar overlay method. Isolates
that demonstrated inhibition or prevention of growth d@hexi pathogen were further
characterized using Biolog GN2 plates and sequencing ef 16S rRNA gene.
Approximately 5% (n=7) of the isolates demonstrated pathadgehition. All isolates
were biochemically identified adbrio alginolyticus. However, their relative 16S rRNA
sequence data positioned two isolates as closely raiat¥d alginolyticus, while the
remaining isolates were related\toharveyi (n=1), V. proteolyticus (n=2), anaV. fisheri
(n=2). All of the characterizeWibrio species were capable of preventing or inhibiting
the growth ofS marcescens and E. coli. These results indicate bacterial disease
mechanisms in coral reef systems are much more cantpln the current model
indicates and that the coral mucus layer acts as atpemmmune system, possibly
providing a first-line defense against the establishmenttbbgans.
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Customs-Confiscated Corals: Gifthorses Requiring Oral Exanmation.

Andrew Routh, Rachel Jonésand Ashley Sharp

Senior Veterinary Officer’Deputy Team Leader, AquariuriAquarist, Zoological Society of London,
Regents Park, London NW1 4RY, UK

Corals are currently exhibited in the Aquarium at the Lordlmm and are propagated in
anticipation of the 2008 opening of “BIOTA!” a new aquaticriesl facility in east
London. Live corals will feature strongly in “BIOTA!"xhibits to highlight coral reef
conservation. The Zoological Society of London (Z3ias policy statements for the
acquisition of all animal species. At irregular intdsy&SL is offered animals that have
been seized by HM Customs. Their accession to thectiolte falls within ZSL
acquisition policies. A large proportion of ZSL's corglesimens have been thus
acquired. Many of the coral species traded legitimatedy the hardier, more easily
propagated species. The care of confiscated corals camlenging. Many of them are
the more delicate hermatypic species and have beenstalmeariably taken, often
illegally, from the wild. During subsequent quarantines arldimg, individual colonies

of Euphyllia spp. andGoniopora spp. have been found with burdens of the protozoan
Helicostoma sp. Areas of tissue death have also been noted amben of colonies of
Montipora spp. andPorites spp. caused by nudibranch predation, all believed to be
members of the genuBhedtilla. Treatment of these coral colonies was to be further
complicated by the desirable presence onRbetes of the commensal Christmas tree
worms Spirobranchus spp. (tube-dwelling serpulid polychaetes). Treatment reg)ifor
these conditions will be described. In the light of ZSéXperience with these confiscated
corals, protocols for examination and management ang lveviewed. Quarantines and
routine quarantine treatments will in the future be moregiree, in particular as coral
holding and propagation capacity will increase in the rureupéd opening of “BIOTA!”
The London Zoo Aquarium is land-locked. Above and beyord ftis corals within the
guarantine holding and, more broadly, within the zooldgamdlection, the potential
future risk of the release of potential pathogens, viaevasiter, to the wild has to be
addressed. This risk is going to be greatest at coastaliastivhere identical or similar
species of coral occur in the wild.
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Preparation Of Coral Tissues For Histological Examination:A Primer On Fixation
And Decalcification

Kathy L. Pricé, Esther C. PetefsShawn M. McLaughlif

YJardon and Howard Technologies Inc., Orlando, Floritleetra Tech, Inc., Fairfax, Virginia’NOAA
NOS Center for Coastal Environmental Health and Biemdbr Research/Cooperative Oxford
Laboratory, Oxford, Maryland

Microscopic examination of tissues and cellular strechas long been a component in
the diagnostic process of human and veterinary paglgpbnd there is a critical need to
investigate the cellular alterations associated wittalcdiseases. Achieving optimal
fixation of coral tissue is the essential first stephis diagnostic process. Numerous
chemical formulations are available which preserveuéissiorphology, yet each has a
varying impact on the integrity of tissues with implioas for interpretation of normal
histology and the description of lesions in corals. @ele of a fixative is determined
primarily by the objectives of the study; however, tbgidtics of specimen collection
often require a balance between achieving optimal presamvaf tissues with ease of
use in the field. Selection of a decalcifying solution ti@ditional paraffin processing
will also affect the final product and success of subsdquecedures. In this study, the
quality of tissue fixation inPorites astreoides, Sderastrea radians, and Plexaurella
fusfera was compared using six fixative formulations and threeldécation solutions.
Evaluation included effect on tissue architecture, stainingitguauclear morphological
characteristics, and impact on zooxanthellae. In adglitsome field situations
necessitate the temporary storage of collected corainspres in ambient seawater prior
to fixation. The length of time between collectialdasubsequent immersion in fixative
has a negative impact on tissue quality, as observed inlesmip Porites compressa,
Montipora capitata, and Pocillopora damicornis fixed in seawater-diluted Z-Fix
concentrate at intervals of 10, 100, and 200 minutes affectoh.
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The Control Of Fish Parasites And The Eradication Of AsianTapeworm Infections
In Grass Carp Using Praziquantel Bath Treatments

Andrew J. Mitchell

USDA/ARS/HKDSNARC, P.O. Box 1050, Stuttgart, Arkansas 72160

There are few studies on the control of fish parasited even fewer effective or accepted
methods for the direct or indirect control of thgmeasites. When parasite eradication
from fish stocks is the goal, the probability for suscesvery low. Condition of host,
life cycle of parasite, water quality, temperature, ahdnacal formulation, dose, and
contact time are some of the factors that affeetatitcome of control methods. In this
session, presentations will be made on the use oficaksmo control alternate hosts, pre-
parasitic phases, and parasites on the hosts. FRagsestwill also be given on
management techniques to limit the number of pre-paraditises in a water system, to
prevent parasite infection through disinfection, and tom@téy enhance the production
of natural host-produced substances that kill invading pasasitA number of states
require that imported fish be free of the Asian tapewBothriocephalus acheilognathi.
Eradication of this tapeworm from the intestines dédated fish can be achieved by
Praziquantel bath treatments. To obtain successfatnent, consideration must be
given not only to dose, but also to treatment durafish,holding concentration, and the
intensity of the tapeworm infection. At a low fish diéw (6 g fish/L of water) a 1.5
mg/L Praziquantel bath treatment for 24 h is completdfgcive in eliminating
tapeworm infections from heavily infected grass dargnopharyngodon idella (30-150
tapeworms/fish).
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Sea Lice Control In The Maine Aquaculture Industry

Mike Pietrak

Maine Aquaculture Association, P.O. Box 148, Hallowell, D347

The first epidemic outbreak of sea litespeophtheirus salmonis and Caligus elongatus,

in Maine occurred in 1994. Since that time the Maine aquaeuindustry initiated a

program to control the sea lice population on farmedmit salmon. From 1996-2000
the control program relied on the use of Excis which bgpermethrin as the active
ingredient under an Investigative New Animal Drug (INAD) amion. From 2001 to

the present, the program switched to SLICE, again undidA&D, which has emamectin

benzoate as the active ingredient. In addition to chieenapeutant use, a strong
emphasis has been placed on continuous refinement of npdosst management
practices (BMP). These include regular use of practioels as site and/or bay fallowing
and single year class sites and zones. Both the BrdiISLICE INADs have relied on
the establishment of a monitoring program on all farigkvdesire to treat their animals
under the INAD. This monitoring has provided almost a decddeformation on sea

lice populations around Maine’s salmon farms. Continumpsovement in industry best
management practices and the use of Slice have helpethgotie management of sea
lice populations under control.
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The Role Of Antimicrobial Polypeptides In Resistance To Pasitic Diseases Of Fish

Edward J. Noga Angelo Colorrfi, and Umaporn Silphaduahg

'Department of Clinical Sciences, College of VeterinamdMine,North Carolina State University, 4700
Hillsborough Street, Raleigh, NC 27606 USNational Center for Mariculture, Israel Oceanographid a
Limnological Research, Ltd., P.O. Box 1212, Eilat BBisrael’Department of Food Science, University of
Guelph, Guelph, Ontario N1G 2W1 Canada

Antimicrobial polypeptides (AMPP) are host-produced tierdefenses that typically have
potent, broad-spectrum activity against many serious patsiogén have identified several
types of AMPP in fish. One group of these AMPP cosgitihe histone-like proteins
(HLPs), small (~12-25 kDa), highly basic proteins thatehbeen isolated from channel
catfish (ctalurus punctatus), rainbow trout ©Qncorhynchus mykiss) and hybrid striped bass
(Morone saxatilis x M. chrysops). HLPs are highly lethal to the important marine
ectoparasiteAmyloodinium ocellatum and interestingly target the trophont (feeding) stage,
which is highly resistant to conventional drug treatméhscidins are small ~2.5 kDa
AMPP initially isolated from hybrid striped bass. Wawnhave evidence that piscidin-like
AMPP are probably present in a taxonomically wide eaond fish species, especially
members of the Perciformes. Both HLPs and piscidia®gpressed in high concentrations
in healthy fish at portals of entry for potential pathmgesuch as skin, gill and
gastrointestinal tract. Piscidins display highly poteantivity against a number of fish
pathogens, including viruses, bacteria (gram-positivé gram—negative) and parasites.
Unlike most AMPP isolated from other animals, piscidire also effective in the presence
of significant salt concentrations, suggesting thaty thenction in both marine and
freshwater environments. The sensitivity of certainPto chronic stress indicates their
potential usefulness as health biomarkers in mahysfigcies.
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Further Elucidation Of The Life Cycle And Pathology Of The Digenetic Trematode,
Bolbophorus damnificus

L. M. Poté'M. C. Yost, C. M. Doffitt’, B. e:;‘, Dorf, D.T. King*, A. Camus, and D.
Wis

'Department of Basic Sciences, College of Veterinary MeejdVississippi State University, Mississippi
State, MS 3976 2USDA/WS National Wildlife Research Center, MissigsiBtate, MS 39762

The digenetic trematoddolbophorus damnificus has been associated with high
mortalities in channel catfish in the Mississippi DeltBhe American white pelican and
the snailPlanorbella trivolvis have been identified as hosts for this parasite baseteon |
stages found in each host. In this research, a safrissidies were done to: confirm
stages of this life cycle in a single study; determinetlifer fish- eating birds and snail
species could serve as hosts; and confirm the pathogewii¢hys parasite. An artificial
infection in which American white pelican aRdtrivolvis were exposed tB. damnificus
metacercariae and ova, respectively, demonstratedninakrherican white pelican shed
B. damnificus ova for 4 months post-infection; snails shed cercaria 3& gest-
infection, and fish mortality occurred 13 days post-exposucercariae. In a series of
studies where the snaiBhysella gyrina and P. trivolvis (Mississippi Delta) andP.
trivolvis, subspecies (North Dakota) were exposeB.tdamnificus ova, onlyP. trivolvis
became infected. A pen study in which American white pediceamrmorants, great blue
herons, and great egrets were artificially infected vBthdamnificus metacercaria,
demonstrated that the American white pelican was the bbindlyto develop a patent
infection. A series of studies where fish were expdsed00 B. damnificus cercariae
resulted in mortalities at 6 d post-infection. Theseistudonfirmed: stages of thg
damnificus life cycle; cormorants, great egrets and blue heronsPamgyrina are not
hosts for this parasite; and 2@) damnificus cercaria can cause high mortalities in
catfish 6 days post-infection. Research supported by grdd&DA/NRI: 2002-35204-
11678; USDA/IPM: 2002-34103-11858; USDA/SCRAC: 2002-38500-11805.
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Evaluation Of Copper Sulfate To Control Snail Numbers In Catfsh Ponds Affected
By Bolbophorus Trematodes

David Wise, Chuck Mischke, Todd Byars, and Al Camus

National Warmwater Aquaculture Center, 127 Experimentdat&®oad, Stoneville, MS 38776

Bolbophorus damnificus emerged as a threat to channel catfish aquaculture in 1995.
Fingerlings rapidly succumb to heavy infections while subletifections decrease feed
consumption and increase susceptibilityEgwardsiella ictaluri in fish of all sizes. The
digenetic trematode’s life cycle involves ram’s horrainPlanobella trivolvis and
catfish as first and second intermediates, respectialg American white pelicans
Pelicanus erythrorhynchos as final hostsControl has focused on eliminating snails from
ponds. Chemical methods rely on hydrated lime or copperteudfpplied in high
concentrations along pond edges. These treatments activeff provided snails are
concentrated on pond margins, but fail if they are deggkaway from the bank. A 24-hr
LC50 of 2.4 mg/L CuSgbH,O was determined for snails, independent of water
alkalinity. Studies were conducted to evaluate the afficand safety of 2.5-5.0 mg/L
treatments applied to entire pond volumes with alkadisitaveraging 239 mg/L as
CaCaQ. In 0.25-10-acre ponds, greater than 95% of caged snailskilece with only
minor fish losses. In a heavily infested commercial parehted with 5.0 mg/L
CuSQ5H,0, 96.5% of caged snails and 99% of snails along the baik Brior to
treatment, 20,000 Ibs of fish had been lost to enterigceapia and columnaris disease.
An additional 2,000 Ibs died within 24 hrs of treatment. Alidifo some risk of fish losses
exists, in high alkalinity waters typical of the Mssippi Delta, results suggest copper
sulfate applied above traditional guidelines (alkalinity180) effectively salvages
production in ponds heavily impacted Bglbophorus trematodes. Research supported
by grants: USDA/IPM: 2002-34103-11858; USDA/SCRAC: 2002-38500-11805.
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Integrated Control Program For The Sea Lamprey,Petromyzon marinus,
Macroparasite Of The Great Lakes

Michael A. Boogaar@nd Cynthia S. Kolar

U.S. Geological Survey, Upper Midwest Environmental S@snCenter, 2630 Fanta Reed Road, La
Crosse, Wisconsin 54603

The sea lampreyPgtromyzon marinus), an ancient parasitic eel-like fish native to the
Atlantic Ocean, was first discovered in Lake OntarnolB835. Construction of the
Welland Canal in 1919 provided sea lampreys access to thinmegn&reat Lakes and
by 1947 they were prevalent throughout the entire Great Ulzdss. Sea lampreys prey
on commercially important species such as lake tr8alvglinus namaycush) by living

off blood and body fluids of adult fish. During its liés a parasite one sea lamprey can
kill 40 pounds or more of fish. Coupled with commerciaémharvest, sea lampreys
were a major cause of the collapse of the Great Liztesry in the 1940s and 1950s. In
response to this collapse, an extensive bi-nationaltelffy the United States and
Canada and headed by the Great Lakes Fishery Commissofawehed in the late
1950s to control the sea lamprey. Today, sea lamprey pomsleare maintained at
about 10% of their peak level in the 1960s by an integratednmeesagement control
program that includes the use of selective chemicalshanézal and electrical barriers,
traps, and sterilization and release of spawning mateshis talk, we will provide
background on sea lamprey, evolution of the control progaath new control methods
now under development.
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Control Measures ForHeterosporis Species

Peggy Stelzij Daniel Sutherlanig Susan Marcquensgki

! Biology Department, University of Wisconsin-La Creska Crosse WI 54603yVisconsin Department
of Natural Resources, Box 7921, Madison WI 53707

Heterosporis sp. is a newly identified microsporidan parasite that infestscle cells of
fish. Although first discovered in wild yellow percRerca flavescens, in Wisconsin,
Minnesota, Michigan and the province of Ontario, other natufattions have since
been confirmed in walleye, northern pike, rock bass,pgkimseed, burbot, sculpin and
trout-perch. Laboratory studies have shown that rambtout, Coho salmon, brook
trout, brown trout, lake trout, white suckers, mosquish,fchannel catfish, fathead
minnow, and largemouth bass are also susceptible to orie@&iuegill, lake sturgeon,
smallmouth bass and golden shiners exposed to sporesneemaiinfected. Fish are
infected by consuming live, infected fish or pieces of it@dcanuscle, and by contact
with spores suspended in water. Until its appearanceithMmerica,Heterosporis sp.
infections were described in cichlids and angelfish ffunope, bettas from Thailand
and Japanese eels from Taiwan. There is potentiatofatine fisheries activities to
accidentally spread the parasite to new lakes. Sesenalol measures have been tested
and the following were found to inactivatieterosporis spores: 1) Complete desiccation
for 24 hours; 2) Freezing at -ZD for 24-hours; and 3) immersing spores in a chlorine
solution for 5-minutes (3 cups household bleach [6% chloriné}-gallons of water).
Nets, raingear, live wells and boats can be treated) tlsese protocols to reduce the risk
of moving spores to new locations. This parasite hagpditential to infect multiple
species wherever it is introduced. Although there isviieace thatHeterosporis sp. can
infect people, it is likely that anglers will discardacted fillets due to changes in texture
and quality.
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Some Effects OfPhilometra saltatrix On Bluefish Ovaries

Walter R. BurakAlistair D.M. Dove, David O. Conover

Marine Sciences Research Center, State Universitfewf York, Stony Brook, New York 11794

The prevalence and intensity of an ovarian nematodeitgamdsilometra saltatrix, and

its effect on bluefish Romatomus saltatrix) reproductive potential was investigated.
Prevalence of livéPh. saltatrix in ovaries of adult bluefishn(= 168) captured in 2004
was highest in July at the height of the spawning seagmen 39 % of sampled fish were
infected with live worms. Intensity of infection wako highest in July at an average of
2.4 worms per female fish. Standard histological exanangatiof ovaries revealed
pathologies including hemorrhage, inflammation, and fobicwdtresia associated with
the infection. Damage to ovarian tissues may afidwefish fecundity. The highest
prevalence of live worms in young-of-the-year (YOY)hfigbtained in 2004( = 243)
was 22.2%, which occurred in August. All infections of Y@¥re in the pericardial
cavity except for two fish in which worms were foundtie body cavity. The first
intermediate hosts in all known philometrid life-agglare cyclopoid copepods, and it is
possible that YOY bluefish, while still zooplanktivorous;stf become infected by
feeding on these copepods. Alternatively, bluefish mayiiee the parasite once they
have become piscivorous through either a paratenicsecand intermediate fish host.
This is supported by the fact that the smallest infectedirspa was 59 mm in length,
and certainly piscivorous.
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Gross Observations From A Chesapeake Bay Fish Survey

Cynthia Stin& Andrew Kan&? Madeline Sigrist Ana Baya*

'Department of Veterinary Medicine, University of Maryth College Park, MD*University of Maryland,
Department of Epidemiology and Preventive Medicine, $wvi of Environmental Epidemiology and
Toxicology, Baltimore, MD>Maryland Department of Agriculture, Fish Health Laborgt@ollege Park,
MD

A variety of fishes, including striped badsldrone saxatilis) and Atlantic menhaden
(Brevoortia tyrannus), were sampled during 2004 from the Chesapeake Bay. Elxterna
lesions were observed including areas of reddening, finogroas well as ulcers. Skin
scrapes and gill biopsies for parasitology were perfdrraad a variety of protozoan and
metazoan parasites were found. Striped bass were marglyh@arasitized than
menhaden, and consequently, parasites of striped bass népdes®re taxa than those
of menhaden. The most common parasites observed frgpedstoass were ciliates
(Trichodina, Ambiphyra) and copepods Efgasilus) on the skin and gills
acanthacephalan®dmphorhynchus bulbocolli) in the distal gut, and nematodes in the
viscera and peritoneum. Other parasites observed fripaatass includekththyobodo
andTrichophyra in the gills and on the skin, and red nematodes imtite Leeches and
the branchiuranArgulus were also observed from the skin of several specie
Interestingly, the majority of menhaden sampled weee fof parasites, except for
observations of isopod®lencira praegustator) commonly found in the oral cavity of
fish from multiple river systems. While parasitologyncentrated on observations from
striped bass and menhaden, findings from other fish spemkided an abdominal mass
in spot, cataracts in striped bass and white perch, addsis in white perch. These
findings illustrate the breath of observations that lva found in wild fish populations.

38



30" Eastern Fish Health Workshop

Spinal Deformity In Triploid Grass Carp Ctenopharyngodon idella

Stephanie G. GrimméttH. J. Chalmefs J. C. Wolf, P. R. Bowseér

!Aquatic Animal Health Program, Department of Microbiol@gd Immunology, College of Veterinary
Medicine, Cornell University, Ithaca, NY 14853%)epartment of Clinical Studies, Cornell University
Hospital for Animals, College of Veterinary Medicinepr@ell University, Ithaca, NY 14853The
Registry of Tumors in Lower Animals, Experimental Pablggl Laboratories, Inc., 22900 Shaw Road,
Suite 107, Sterling, Virginia 20166

In mid-2004, grass carfi;tenophayngodon idella (Valenciennes showing evidence of
spinal deformity were presented to the Aquatic Animal thed&rogram, Cornell
University. The carp were from two separate locationsew York State. The first case,
involving several fish, was submitted by the New York&epartment of Conservation
(NYSDEC) staff. The second was a single affected iddad from a backyard pond in
the Ithaca region. In early 2005, another fish showinglai signs was submitted from a
hatchery in a third location. In all cases, the figrenat least seven years of age and had
been stocked for weed control. In the first case, thexg concern that electroshocking
for biological surveys may have caused the spinal lsdiomwever fish from the backyard
pond and hatchery had never been shocked. Radiographs amglt€o Tomography
(CT) scans revealed the deformities to be of bonyirorighis paper discusses general
causes of spinal deformity in cultured and wild fish, #mel methods by which spinal
deformity may have occurred in the submitted fish.
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Deaths associated with vascular pathology in hybrid striped bass

Lester Khod, Jeff Wolf, Chris Weaverand Leon Weiss

! University of Pennsylvania, School of Veterinary Méaks New Bolton Center, 382 West Street Road,
Kennett Square, PA 19348Registry of Tumors in Lower Animals, Experimental Pathylbaboratories,
22866 Shaw Rd., Sterling, VA 20166

Low level mortalities (about 10 of 3600 fish) began appeanrapproximately one year
old hybrid striped bass that had been raised in recircglaistems consisting sixteen
1136-L tanks configured in clusters of four. These fish werrehased as approximately
1-cm fingerlings and were part of a feed trial consistindoof commercial diets that
varied in the level of protein and fat. Diets did nppear to be of consequence since
there were affected fish from different tanks on eaictine diets. Larger fish were most
often affected. There was an acute onset of clirdals with affected fish appearing
listless and separating from the rest of the fishha horning. They were sometimes
unable to maintain equilibrium and hold an upright positiothe water column. By the
afternoon, these fish had developed exophthalmia (usualbtetal), pendulous
abdomens and were sometimes dead. Upon necropsy, sigingicas findings included
a coelomic cavity that was filled with clotted (someggnunclotted blood). Source of the
blood could not be grossly determined. These fish also Hadfgable livers and pale
gills. Bacterial cultures of the kidneys did not r@vany known pathogens. Histologic
examination of the formalin fixed tissues revealed irr@gploliferative growths on the
adventitial surfaces of the heart (bulbus arteriosustrieée and pericardium), serosal
surface of the Gl tract, and the capsular surfacéefiver. These lesions consisted of
incompletely blood filled channels lined by variably plummsie shaped cells arranged
haphazardly. These cells had large condensed or oped faclei (the latter with
prominent nucleoli) and scant cytoplasm. Mitotic figuresevrare. Tumor cells were
supported by a stroma consisting of fine reticulin fibeffiese changes were consistent
with hemangiosarcoma. The cause of the neoplasmese fish was unknown but there
are reports of similar chemically induced neoplasms idake and zebrafish using N-
methyl-N’-nitro-N-nirtosoguanidine. Other significant lassoin these fish included
erythrocyte depletion in the spleen and hyperplasiaofatopoietic tissue in the kidney.
The changes in the liver were consistent with hepdtdaeldegeneration and pancreatic
metaplasia with general loss of hepatocellular fatggcogen.
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Widespread Deformities In An Inland Yellow Perch Populaton In Michigan

Mohamed Faisand Elaine Holmes

Michigan State University, East Lansing, Michigan 48824

Widespread skeletal deformities in a yellow perBer¢a flavescens) population have
been noticed in a major inland lake in Michigan. The deities involved all adult fish
examined (300 fish). Fishermen report that 100% of adulbwgberch, but not other
fish species, in this lake are affected. Radiographicysisatevealed the presence of an
unusual complex spinal column deformity consisting ofsecative repetition of lordosis
and, scoliosis from head to tail. Most spinal curvauwecurred in two specific sites
along the vertebral column. Lordiosis was charaadriby V-shaped dorso-ventral
curvature; however, all lordotic fish possessed inflatedctfanal swimbladders.
Additional malformations such as vertebral fusion,esoe of one or both operculum,
and bent-jaw were also observed albeit at much lowerajmece. The cause of these
deformities and their impact on the population are cugremiknown.
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An Extreme Example Of Common Seahorse Diseases

Salvatore Frasca.Jr Akinyi Nyaoké, Lynn Hinckley, Sybren de HodgBrian Wickes,
Deanna Suttdh E. Scott Webér and Christian Kellér

!Department of Pathobiology and Veterinary Science, Usityeof Connecticut, Storrs, CT 06269-3089;
“Centraalbureau voor Schimmelcultures, Uppsalalaan 8, 3584t@€ht, The NetherlandéDepartment
of Microbiology and*Fungus Testing Laboratory, Department of Pathology, Uhiversity of Texas
Health Science Center at San Antonio, San Antonio,78%X29-3900°New England Aquarium, Boston,
MA 02110-3399°Tennessee Aquarium, Chattanooga, TN 37401-2048

Sygnathid fishes, e.g. seahorses, seadragons and pipefighbbeome popular and
commercially important exhibit animals. As a testanterthe value of these fish to the
aquarium industry, the pathology service of the ConnectWeterinary Medical
Diagnostic Laboratory (UConn, Storrs, CT) has seen 2§6agiiid fish from 2000-2005,
representing at least 11 different seahorse speciesc2spd seadragon, and 5 separate
pipefish species. From this submission experience, aepathological conditions have
been encountered with frequency in aguarium-maintained gydnish and include
mycobacteriosis, erosive to ulcerative bacterial déatisiauronemosis, and more recently
cutaneous or systemic phaeohyphomycosis. This casen{aigse involves an
aguarium-maintained male potbellied seahordéipfocampus abdominalis) that
exhibited several of these frequently seen pathologic tionsi concurrently.
Histopathologic findings included focal phaeohyphomycotior@gitis, locally extensive
bacterial ulcerative dermatitis with uronema, and rbgoteriosis. Fungal cultures and
DNA sequence analysis have determined the fungus texdyghiala pisciphila. Albeit
these several conditions do not constitute the éyntoé diseases seen in aquarium-
maintained sygnathid fish and presentations may vary signily between specimens,
pathologists and fish health clinicians should be awatkem and be cognizant that their
occurrence may be concurrent.
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Pathology Associated With Large Cavernous Lesions In Chinook Salmdfrom
Lake Ontario

Emily K. MesecK, Tracy W. French Stephanie G. GrimméttSusan L. Bartlet
Gregory A. Woostéf Rodman G. Getché|lJohn H. Schachte, Jrand Paul R. Bowser

!Department of Biomedical Science¥epartment of Population Medicine and Diagnostic Sciences,
3Aquatic Animal Health Program, Department of Microbigiaand Immunology, College of Veterinary
Medicine, Cornell University, Ithaca, New York 14853-64Bish Disease Control Unit, New York State
Department of Environmental Conservation, Fish 8314hémycRoad, Rome, New York 13440

Chinook salmon @nchrhynchus tshawytscha) from Lake Ontario have been observed
since 1999 to have large focal cavernous, fluid-filled lesio their muscle. The disease
appears to be limited to adult Chinook salmon. Fish ywessented for evaluation by the
sport fishing public or by the staff of the Salmon RivéeshFHatchery (Altmar, New
York, USA) of the New York State Department of Enviromta¢ Conservation (NYS
DEC) during the spawning season (October to December).ofAlhe examined fish
originated from Lake Ontario, and we are not awarestf presenting with this lesion
from any other body of water in New York State. Thee@ed fish ranged in size from
4.5 -9.1 kg. Fish presented for evaluation typically hagkl raised, poorly demarcated,
oval areas in their dorsal musculature near and postertbe dorsal fin. These lesions
ranged in size from 70 to 100 mm long x 40 to 60 mm wide x 20 to 30eem Some
contained as much as 300 mL of variably clear to s\ightbid, yellow to yellow-brown
odorless fluid. The ability to culture bacteria frore fish was variable, witAeromonas
salmonicida, Klebsiella sp., or no bacteria being isolated. In some casparasite
similar to Spironucleus was found in the fluid from the cavernous lesions enthe
blood.
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A Case Of Mistaken Sexual Identity And Function: PitfallsOf Methyl-Testosterone
Sex-Reversal In Aquaculture

Gregory A. WoosterStephanie M. Grimmett and Paul R. Bowser

Aquatic Animal Health Program, Department of Microbigiagnd Immunology, College of Veterinary
Medicine, Cornell University, Ithaca, New York, 14850-6401

The compound, 17-Methyl-testosterone (MT) is sometimes insEapia aquaculture to
produce mono-sex all male populations of fish, which tesul better production
efficiency. However care should be exercised in propadlirgy and labeling of MT-
medicated feed when used in aquaculture. Accidental expokwoeng Tilapia destined
for use as brood stock to MT-treated feed during the earlglai@wment of the fish
resulted in a case of mistaken sexual identity duringr latood-stock selection. The
subsequent failure of a recirculation aquaculture faalibiod-stock to meet production
expectations resulted in the case presented here.
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Mass Mortalities In The Brook Stickleback (Culaea inconstans) Exhibiting
Abnormal Abdominal Tumor

Ehab A. Elsayed and Thomas Loch

Michigan State University, East Lansing, Ml, 48824

Widespread tumor-like lesions along with 100% mortalitieseweported from a Brook
stickleback population residing in a 4-acre stocking pond itheor Michigan. No other

species were affected at the time of outbreak. Affetidd exhibited relatively large,

symmetrical abdominal swellings that disabled fish swing. Microscopic examination
of the tumor contents revealed the presence of largebensmof oval spores that
measured 5 um length and 2 um width with a prominent posteaicuole. Electron

microscopy indicated that the tumor-like lesion is adgpxenoma microsporidians and
that the spores and developmental stages are th@ageh anomala.
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Life Is Never Dull At College Park

Ana Baya? Cindy Stiné, John Abéi, Karl Roschet,Ruby ParamadhgsAndrea
Ferrero-Peréz and Andrew Karle

YUniversity of Maryland, College of Veterinary Mediciard’Maryland Department of Agriculture,
College Park

Three case reports and one on-going project will be ptedeThe first case involved
tilapia from an aquaculture facility presented withgid eyes that literally fell from
their respective sockets. A second case, also invoMegaj presented with gills filled
with Leptospira. The source of infection is believed to be fish foodtaminated with rat
urine. The third case involved sturgeon with a severe gasnites. In our on-going
project, we have also isolated more than 450 Mycobaatgsa the last few years from
both cultured and wild caught fish. Mycobacteria werktuced and submitted to fatty
acid methyl ester (FAME) analyses using gas chromatogr&atyeria were grown on
Middlebrook agar and incubated at 28 C until there wasgcgrit growth for analysisA
dendrogram of these isolates was produced to allow clussdyss. This dendrogram,
which measures the relatedness of isolates based oralseharacteristics, allows
identification of strains or species, some of which appeavel. The dendrogram
groupings will be supported by polymerase chain reaction resudtsequencing. Life is
never dull.
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Effects Of Elevated Suspended Sediment On Stress, GriwAnd Gill Condition Of
The Spotfin Chub And The Whitetail Shiner

Andrew B. Sutherland

Institute of Ecology, University of Georgia, Athens, GB8602

North America’s freshwater fish fauna continues telide, in part due to excessive
sedimentation in streams and rivers. The objectitbisfresearch was to investigate the
effects of elevated suspended sediment concentratio) (98 the spotfin chub
(Erimonax monachus), an imperiled southern Appalachian minnow, and on a sugogat
species, the whitetail shineCyjprinella galactura). | investigated the effects of SSC (0,
25, 50, 100, and 500 mg/L) on the stress response (cortisoértcaiton), specific
growth rate (percent change in mass per day), and gilliteamdi.e., lamellar thickness
and interlamellar area) of young-of-year (YOY) spotfinubs and whitetail shiners.
Exposure of YOY to elevated SSC caused a significantasere cortisol levels, in both
species and a significant decrease in growth rate ee tife stages. Increased SSC
elicited a stress response in spotfin chubs 3-fold hidfaer tontrols; this response was
similar to previous accounts of rainbow trout exposeddateahandling stress. For
spotfin chubs, a 15-fold decrease in specific growth rataroed at the highest SSC (500
mg/L). Gill damage observed by quantitative confocal mi@pgavas minimal at 0, 25,
and 50 mg/L, moderate at 100 mg/L, and severe at 500 mg/L. fiSggowth rate was
significantly and inversely related to increasing gill &dlar thickness. The sublethal
effects documented here support the hypothesis that elevatspended sediment
contributes to the imperilment of southeastern ndishes.
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Infectious Hematopoietic Necrosis Virus In Atlantic SalmonSeapens In British
Columbia

Evi Emmenegqgér Garth Traxlet, Eric Andersof, and Gael Kurath

"Western Fisheries Research Center, USGS, 6505 NE 6%5tht,SBeattle, WA 98113Deparment of
Fisheries & Oceans, Pacific Biological Station, Namsi BC VOR5K6 ;*Maine BioTek, 259 Main St.,
Winterport, ME 04496

Atlantic salmon were introduced to British Columbia {BGr aquaculture production in
the mid 1980's. In 1992, infectious hematopoietic necrosill)(Mvas first diagnosed in
pen-reared Atlantic salmon, and over the next 5 ygaesad to 14 net-pen sites in a very
localized area on Vancouver Island. IHN was not regbagain until August 2001 at a
location near the 1992 index case. Since then the virulsdeasdetected in over 25 net-
pen sites over a wide geographic area around Vancouved.IsliiNV isolates were
collected from Atlantic salmon in seapens, and fromiflfasalmon in Vancouver Island
and mainland BC watersheds. Sequence analysis of the reglGn, a 303 base
sequence in the middle of the glycoprotein (G) gene, atgghthe recent seapen IHNV
isolates into two sequence types within the U genogrouHbifvVl Comparisons of
historical IHNV isolate midG sequences from throughout BMnf1974 to 2001 with the
recent Vancouver Island Atlantic salmon sea pen outbrnedl be presented.
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Virulence, Monoclonal Epitope, And Genome Analyses: A Conjoied Assessment Of
Infectious Pancreatic Necrosis Virus Isolates Endemic AhExotic To The Great
Lakes Basin

Philip E. McAllister', Christine L. DensmoteVikram N. Vakharia, and Paul W. Rerio

'U.S. Geological Survey, Leetown Science Center, Ndtibish Health Research Laboratory, 11649
Leetown Road, Kearneysville, West Virginia 25430niversity of Maryland Biotechnology Institute,
Center for Biosystems Research, 5115 Plant Sciences Ryildmillege Park, Maryland 2074%0regon
State University, Hatfield Marine Science Center, 20BV&arine Science Drive, Newport, Oregon 97365

Attendant to the “Strategic Vision of a Healthy Greakes Ecosystem,” the Great Lakes
Fish Health Committee is developing a risk assessrdenision-making process to
estimate the impact on the ecosystem of various biotdyding fish pathogens. An
appraisal of the virulence of isolates of infectious go@atic necrosis virus (IPNV),
endemic and exotic to the Great Lakes Basin, is a coemgaf this program. We began
with a collection of 129 IPNV isolates, representing hmistand contemporary recoveries
from epizootics and routine fish health inspections wmwgl diverse species of fishes and
invertebrates. Conjoining analyses of virulence (moytainging from <10% to near
100%), monoclonal epitope (19 Birnadent groups) and genomerssogi€phylogenetic
analyses of nucleotide and deduced amino acid sequentes\t®2 variable region), we
winnowed our collection to evaluating 40 IPNV isolatesruénce estimates are being
developed in 8 species of salmonid fishes using standard ilnmetsallenges, IPNV-
carrier excretion exposures, and defined chronic watesbexposures.
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Largemouth Bass Virus In New York State: An Update

Vanessa L. KirsipuuStephanie G. Grimmett, Rodman G. Getchell, CourGmyndner,
and Paul R. Bowser

Aquatic Animal Health Program, Department of Microbigiagnd Immunology, College of Veterinary
Medicine, Cornell University, Ithaca, New York 14853-6401

We have undertaken an effort to determine the distributioLargemouth Bass Virus
(LMBV) in New York State. The virus had been found ke Champlain, on the New
York—Vermont border, in 2002 through the efforts of the \MammFish and Wildlife
Department. Our efforts began in the summer of 2004gednaouth bass were provided
by the New York State Department of Environmental Cordem and by the Cornell
Biological Field Station, Oneida Lake. The fish wemllected in connection with
previously scheduled fish population monitoring efforts. @nal was to test a minimum
of 5 fish per source. The samples were screened tienigthead minnow cell line. In
addition, a quantitative PCR test for the LMBV was depet and used to conduct
parallel screening of all samples. During 2004, 107 largemosthvere collected from
12 lakes in New York State. Based on cell culture effor FHM cells, all fish were
negative. All cell cultures were maintained for 28 dayd bad gone through 2-3 blind
passages before being scored negative. Quantitative t€TiRg indicated a positive
largemouth bass from Hyde Lake. In a related effortameedeveloping a cell line from
the largemouth bass. We hypothesize that this cell liag be a more sensitive cell
culture system for the culture of the largemouth bassvi
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First Report Of Koi Herpesvirus In Wild Common Carp In The Western
Hemisphere

Jeffery S. Terhurfe John M. GrizzI& Karl J. Haydeh Shasta D. McClenahgrScott D.
Lamprecht, and Miller G. Whité

'Southeastern Cooperative Fish Disease Project, Degratrh Fisheries and Allied Aquacultures, Auburn
University, Alabama 3684%South Carolina Department of Natural Resources, Bonnemith €arolina
29431

Koi herpesvirus (KHV) is a recently discovered virus atiflgg koi and common carp
Cyprinus carpio. Most cases of KHV disease have been reported in theer@ntal fish
industry and farmed common carp, but KHV has been reportadld populations of
common carp in the United Kingdom and Japan. During ApdiNay 2004, thousands
of wild common carp died in the Santee-Cooper Resesystem in South Carolina.
Three moribund fish were captured having ventrally locateldened areas of skin and
severe necrosis of the gill&lavobacterium columnare was observed in both wet mounts
and histological preparations of gills. Additionalfy, columnare was isolated on agar
plates from both from the gills and internal orgaktstological lesions characteristic of
KHV disease were not observed in any organs in anyeofish. Cell culture of samples
from each fish on fathead minnow cells, epitheliomaup@sum cyprini cells, and koi fin
cells also failed to produce any cytopathic effect. Organpdes were tested for KHV
with a polymerase chain reaction assay. All samplas tie 3 fish collected during the
outbreak were positive for KHV. To our knowledge, thisthe first report of KHV
infection in wild common carp other than in the Weasteemisphere.
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Diagnosis Of Goldfish Hematopoietic NecrosisQyprinid herpesvirus 2) By
Quantitative PCR

Andrew E. Goodwirand Gwenn Merry

University of Arkansas at Pine Bluff, 1200 N. Univerdigive, Pine Bluff, AR 71601

Koi and goldfish producers and hobbyists are very conceabedit koi herpes virus
(KHV) and spring viremia of carp virus (SVCV), but have hweked other viruses that
may be equally important. The CyHV-2 virus (associateth Wematopoietic necrosis
disease in goldfish) produces high mortality and has beported in Japan, Taiwan,
Australia and the United States, but this pathogen idyraeported. This is because
diagnosis of the disease has been based only on eletionoscopy and histological
findings. Recently, degenerate PCR of viral DNA polyreergenes and sequencing
showed that tissues from moribund goldfish, sampled duhree epizootics in North
America, carried the CyHV-2 genome. This work estabdistigat the disease is
widespread in the United States and demonstrated the neads@tsitive and specific
assay for CyHV-2. In our laboratory, we have developetagMan PCR method for
CyHV-2 that targets the viral DNA polymerase gene. Usiotpaed version of the PCR
product and North American cases as controls, we havdated the assay and
determined that it is specific for CyHV-2, detects as w200 copies of the viral
genome per reaction, is quantitative over 8 logs of tatmplumber, and detects the virus
in asymptomatic fish and brood stock.
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Spring Viremia Of Carp Virus In Rainbow Trout: Possible But Uncommon

lgor S. Shchelkundy Tatiana I. ShchelkunovaSvetlana F. Oreshko¥aand Nadezhda
N. Blinové

All-Russia Research Institute of Freshwater Fisherggbonoe, Dmitrov Region, Moscow Province,
141821, Russia’Research Institute of Bioengineering of The State &ekeCenter for Virology and
Biotechnology "Vector", Koltsovo, Novosibirsk Region, 630588ssia

Generally, the cyprinid vesiculovirus SVC (genogroup Hesl not readily infect
salmonids; however, there are no epizootiological traimés that prevent such
transmission and the susceptibilities of salmonid cedisi(RTG-2 and ASE) to SVCV
suggests that this is feasible. We repeatedly isolatedvSk@n a cohort of rainbow
trout held in our laboratory that were bath infected WithS virus (>2 years earlier) to
monitor viral cycling. The isolation was originally b®led to be contamination from
SVCV-M2 infected common carp. Isolations were done felin, fins, gills, brains, and
pooled kidneys, spleens, and livers, which yielded antesdiBB1/03) from internal
organs. It was not neutralized with IHNV or VHSV antsseThe CPE was delayed but
not neutralized by M2-SVCVantiserum and by M2-SVCV mixechwitHSV antisera,
suggesting that the virus mutated in its novel host. Usireg primer pairs to viral N-
gene, RT-PCR identified the agent as SVCV. Data frogehe based RT-PCR and
RFLP suggested that the isolate was a mix of two gefigtiistinct strains. Independent
G-gene sequencing at CEFAS provided similar evidence indicdhat one strain
belonged to the “parent” genomic subgroup Id and another dedoto subgroup Ic.
Interestingly, FB1/03 caused low morbidity absent maytalihen injected in yearling
common carp, but produced acute disease (70% mortality) mioonai trout (~1Q)
compared with 55% mortality produced by M2-SVCV. Both straiase recovered from
moribund fish indicating that SVCV multiplied in theimbow trout (16*-1C*
TCIDs¢/g tissue). After a two week bath challenge in M2, amg of 50 rainbow trout
(~0.3g) died absent clinical signs but with high virus load®{A0CIDsy/g tissue).
Neither disease nor mortality was evident among comoap cohabited with these
trout. Another SVCV strain from common carp, KU/0204lekii 2 of 96 bath infected
rainbow trout producing hydrocephalus and skin hemorrhagbésmaderate viral titers
in tissues (19°>-10° TCIDsy/g). Carp injected with virus re-isolated from the dead
rainbow trout fry had reduced morbidity and mortality canga with the original
KU/0204 strain. By injection, this strain produced 50% maytat 3-mo trout (~1.39)
with signs of acute exsudative hemorrhagic syndrome and Vigs titers (1%
TCIDsg/g tissue). The virus did not cause disease in 4-mo nainbmut (~4g) and was
not recovered from occasional mortalities or survivirg, fihowever, semi-nested RT-
PCR detected it in 20-50% pooled tissue samples, 34 days posbmjec
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In Vitro Sensitivity And Specificity Analysis Of Spring Viremia OfCarp Virus
Diagnostic Tests

Raghunath Shivapp&hannon Kozlowicz, Flavio Corsin, and Jay Levine

Department of Population Health and Pathobiology, @ellef Veterinary Medicine, North Carolina State
University, 4700 Hillsborough Street, Raleigh, NC 27606

Spring viremia of carp (SVC), which was considered a dgoranimal disease in the US,
was first detected in April 2002. The viral disease contitogsse a major threat to the
carp industry, as well as free ranging cyprinid speci@serd are several diagnostic tests
that are available for the detection of SVCV. Howetke tests have not been validated.
In vitro sensitivity and specificity for several SVCV diagtiodests were evaluated.
Serial dilutions of SVCV virus as low as 1UCIDsy/mL were used to evaluate the
vitro sensitivity of SVCV diagnostic testl vitro specificity was evaluated by serially
diluting five different strains of fish rhabdoviruses aedting using SVCV diagnostic
tests. The study showed that a minimum viral titet @fTCIDsom. is required to detect
the virus in cell culture within 48 hours. Molecular andokegical based techniques
(RT-PCR, ELISA and IFAT) proved to be more sensitivel arere able to detect the
virus in less time than virus culture. Among these té8t1SPCR was the most sensitive
and detected the virus at*10CIDs¢/mL. RT-PCR and ELISA assays did not detect any
fish rhabdovirus other than SVCYlthough In vivo studies are pending, the preliminary
findings of this study indicate that RT-PCR could beoremended as a test of choice for
rapid and accurate diagnosis of SVCV.
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Cutaneous Infection Of Channel Catfish By Microscopic Nemtodes

Joanne Sadleand Andy Goodwin

University of Arkansas at Pine Bluff Aquaculture/ FiskerCenter, 1200 N. University Dr., Pine Bluff, AR
71601

In January 2005wo samples othannelcatfish (ctalurus punctatus) were submitted by
anArkansas fisHarmer Focal, raised, firm 3-5 mm lesiomerescattered over the entire
tequment of the fish. Fistinat were3-yeas-old (1.5 kg) had many lesions2Q up to400)
while younger fish in the same holding facilities were ndécaéd. The farm manager
reported that the lesions ruptured and becaereorrhagicover the winter months and
then healed over during summer. In two of the larger fibim#ited, manyof the lesions
were ulcerated and hemorrhadite farmer reported no changedeedingbehaviorand
no mortality. Necropsy revealed that the lesions weratidt within the dermis layer of
the skin andhat live microscopic nematodes wareesent Histopathology showedross
sections of nematodes associated wiecrotic muscle debris, lymphocytes and
macrophages. No other nematode life stages or nematadesspere found in any other
fish tissue. To our knowledge this nematode species raseeo previously identified.
Historically, there have been twelve cases of this skindition reported in Arkansas
since 1965 and two cases in Mississippi. We will be workingpllaboration with DrAl
Dove, of Stony Brook University, to identify the newmde species usingiolecular
techniques.
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Widespread Skin Ulcerations In The Yellow Perch PopulatiorOf The Lake St.
Claire

Ehab E. Elsayed and Tom Loch

Michigan State University, East Lansing, Ml, 48824

Widespread skin ulcerations were reported exclusively itoWeperch collected from
Lake St. Clair, Michigan, during summer 2004. The casedinasted public attention
and concerns about zoonotic potentials have been raisatindst all fish submitted for
analysis, shallow ulceration in posterior side of thmdy surrounded by hemorrhagic
rim were observed. The affected fish were emaciatbibixg sunken eyes and rough,
dry skin. Bacteriological examination revealed caesis isolation ofPseudomonas
fluorescens from skin lesions and kidneys of affected fish.
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A Moribund Lake Sturgeon From The Niagara River, New York

Paul R. BowserRodman G. Getchell, and Rachelle E. Kosoff

Aquatic Animal Health Program, Department of Microbiol@nd Immunology, College of Veterinary
Medicine, Cornell University, Ithaca, New York 14853

A moribund lake sturgeoAcipenser flavescens was found on 1 January 2005 in shallow
water along the edge of the Niagara River near Wheatfiéld,upstream from Niagara
Falls. The fish was still alive on 2 January, but diedhe morning of 3 January and was
transported by the New York State Department of EnvirowateConservation to
Cornell University for examination. Upon presentatitwe fish was 229 cm and 95.3 kg
(7’ 6” long, weighed 210 Ibs). Evaluation of a cross-sectf the anterior fin ray of the
left pectoral fin revealed that the fish was 75 years @doss examination of the fish
revealed some petechiation of the ventral body surfalieh was likely due to it resting
on the bottom of the river for several days. No otheyss pathology was noted.
Bacterial cultures from the posterior kidneys were tiegdor growth. An attempt at
virus isolation on the white sturgeon cell line (courteByRoHedrick, UC Davis) was
negative. Histopathology of major organs was unremagkal primary rule-out was
botulism type E as this condition has become problenratlte Lower Great Lakes. Gut
contents, liver, kidney, spleen and blood were evaluatedrésence of botulism type E
with a quantitative PCR test. The results of the b&rtuliesting were negative. The fish
was found in a location known to have been heavily amomtated with
hexachlorobenzene.
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A Fish Kill Of Common Carp In New York State And An Unusual Koi Herpesvirus

IStephanie G. Grimmeft).V. Warg?D.J. Johnson, and.R. Bowser

! Aquatic Animal Health Program, Department of Microbigiand Immunology, College of Veterinary
Medicine, Cornell University, Ithaca, New York 14853-64(0ational Veterinary Services Laboratories,
USDA, APHIS, P.O. Box 844, Ames, lowa 50010

Koi herpesvirus (KHV), a highly contagious and lethal viaffecting both koiCyprinus
carpio koi) and common carpgCyprinus carpio) was isolated in 1998 from two outbreaks
of koi suffering mass mortality in the New York Stat&AJand in Israel. However, the
disease was described as early as 1996 in Europe. In JulytR804rus was found to be
associated with a mass mortality event in wild commanp in the Chadakoin River in
western New York State. Affected fish typically shawmarked hyperplasia of gill
tissues and severe multifocal to diffuse external hadrages. The viral isolate found in
this outbreak was somewhat unusual in that it grew wefattread minnow FHM cells
giving initial rise to the fear that the virus was Springe¥hia of Carp Virus (SVCV).
Testing at the National Veterinary Services LaboratgprAmes, lowa, USA, confirmed
the virus’s identity to be that of KHV. KHV is not caently on the OIE (Office
International des Epizooties) list of notifiable dissadiowever is capable of causing
mass mortality in susceptible fish at permissive tempezat

58



30" Eastern Fish Health Workshop

Encounters With Fungi In Sygnathid Fish

Salvatore Frasca 3Jr Akinyi Nyaoké, Lynn Hinckley, Allison Kamen$, Andrew
Draghi II*, Mindy Barnetf, Timothy GortoR, Donald Stremnte Christian Kellet, E.
Scott Webet, Sybren de Hodg Amy Grooter§, Brian Wicke& and Deanna Suttdn

!Department of Pathobiology and Veterinary Science “Behter for Excellence in Vaccine Research,
University of Connecticut, Storrs, CT 06269-308%dventure Aquarium, Camden, NJ 08103-1060;
“Tennessee Aquarium, Chattanooga, TN 37401-2d@y England Aquarium, Boston, MA 02110-3399;
®Centraalbureau voor Schimmelcultures, Uppsalalaan 8, 3584t@€ht, The NetherlandDepartment

of Veterinary Clinical Sciences, School of Veterinktgdicine, Louisiana State University, Baton Rouge,
LA 70803;®Department of Microbiology antFungus Testing Laboratory, Department of Pathology, The
University of Texas Health Science Center at San Anf@aa Antonio, TX 78229-3900

From 2000-2005, sygnathid fish represent the largest number bofisgions from
aquaria to the pathology service of the Connecticut Yetgr Medical Diagnostic
Laboratory (UConn, Storrs, CT). With greater frequeimcyecent years, phaeoid fungi
have been identified as agents of cutaneous lesiongstansc infections. A desire to
characterize these phaeoid fungi has been the imedntculture an increased number of
specimens suspicious of having fungal lesions. Thetrésis been morphologic and
molecular identification of sever&kophiala species, a novel one isolated from systemic
lesions of seadragonPHyllopteryx taeniolatus and Phycodurus eques), and anotherH.
pisciphila) infecting potbellied seahorseblippocampus abdominalis). More frequent
attempts at fungal culture have led to isolation @esa notable hyaline hyphomycetes,
e.g. Paecilomyces lilacinus. Active fungal testing is necessary to understand Huogh t
range of fungi, as well as the range of clinical arathplogical manifestations,
encountered in certain aquarium-maintained fish.
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Furunculosis In The Sea Lamprey Petromyzon marinus) In Lake Ontario

Alaa EissaKristi Jones, Thomas Loch, Ehab Elsayed, and Mohdragsal

Michigan State University, East Lansing, Michigan 48824

For the last six decades, the Laurentian Great Lakesleen plagued with parasitic sea
lamprey that invaded the basin causing devastating lossesmonsa fisheries. To
reduce the number of sea lampreys, the Great LakesrFiSlommission began a large-
scale program based on trapping male sea lamprey, steritizem, and subsequently
releasing the sterile males back into streams whene dgbmpete with fertile males for
spawning females. These transfers of lamprey to diffdoeations may additionally
transfer various pathogens concurrently, which havedarsgor concerns regarding the
possibility of resident fish populations becoming infect&liring health inspection of a
group of sea lampreys, collected from Lake Ontario, Heirtsuitability to translocation
within the basin, lampreys with obvious furuncles (1-2 cmiameter) were noticed.
Most of the furuncles occupied the dorso-lateral musaerdatf affected lampreys. From
the furuncles, spleens, and kidneys of affected fighicéal Aeromonas salmonicida
subsp. salmonicida isolates were retrieved. Additional isolates weegrieved from
clinically asymptomatic fish. Biochemical profilesdamariations between the isolates
were compared among each others and among those isaotatedther fish species in
Michigan. It is highly probable that sea lamprey playle iin the temporal and spatial
spread ofA. salmonicida in the Great Lakes basin.
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Lesions Caused Byomphorhynchus spp. (Acanthocephala) In Bluefish And Striped
Bass

Alistair D. M. Dove

Marine Sciences Research Center, Stony Brook Uniye&iony Brook NY 11794-5000

In New York waters, both striped badsldrone saxatilis) and bluefish Pomatomus
saltatrix) are infected by acanthocephalans of the g@ouaphorhynchus, but whether or
not the parasites are the same species has nagretleterminedPomphorhynchus spp.
prefer the rectum, where they can occur in very largebeus. Striped bass and bluefish
were examined for pathologies associated with pomphohiynmfection and to
investigate a potential role for this parasite in the epidi®gy of mycobacteriosis. In
both hosts, worms penetrate all layers of the reatitina narrow extension of the trunk,
which is inflated in the coelom and thereby acts as rangeent anchor (the spiny
proboscis probably plays little part in attachment)esBence of worms was associated
with complex mixtures of pathologies and host respsns The former included
interstitial hemorrhage, necrosis and sloughing oféltal epithelium, whereas the latter
include thickening of théamina propria, multiple layers of epithelioid cells, and fibrous
connective tissue encapsulation of parasites. Sitegtathment were also associated
with multifocal granulomatous inflammation. In one bisle these granulomas were
acid-fast positive and acid fast bacilli were obserwvethe spaces between the parasite
and the layers of host response. The penetratioredidbt rectum bf?omphorhynchus
spp. may play an important role in providing mycobacterithé digestive stream with a
patent conduit to the coelom.
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An Outbreak Of Phaeohyphomycosis In Hatchery-Reared Chinook Salon
Fingerlings

Scott D. Fitzgerafy Ehab Elsayet Martha Wolgamoot] Victor Silve, Leonel
Mendoz4, and Mohamed Faisal

!Dept. of Pathobiology and Diagnostic Investigationj @edical Technology Program, Michigan State
University, East Lansing, MichigafWolf Lake Hatchery, Michigan Dept. of Natural Resources

A hatchery experienced a major die-off of fingerl@ginook Salmon @ncorhynchus
tschawytscha) during Feb. and March, 2003. Clinical signs included abnosmiahming
behavior, loss of appetite, exophthalmia, distended aedsnand redness surrounding
the vent. Internal examination revealed pale liversedied stomachs filled with yellow
fluid, swim bladders which were collapsed and contained whdéerotic material.
Mortality was estimated at 8-12%, with nearly 100,000 presmabling. Wet mount
smears of the swim bladder contents revealed large msrabéranching, septate fungal
hyphae. Mycotic growth appeared in 3 days when swim bladdatents were
inoculated onto Sabouraud’s dextrose agar media. Thi suaanit ribosomal DNA
(18S ssu-rDNA) was amplified by PCR, sequenced, and compétkedsequences in
GenBank, and found 100% homology with Pfioma herbarum. Histologically, the
fungus appeared to enter the host swim bladder forming & desisof septate, irregular
branching, non-pigmented hyphae. These hyphae oblitaratexivim bladder wall, and
extended into the stomach, kidney, gonads, coelom,dbimssels and mesentery.
Normally, P. herbarum is a plant saprophyte; it has been reported from theryswil,
diseased and dead plants worldwide. It has rarely bseciated with disease in fish; a
single previous report from a die-off of hatchery chin@okl coho salmon occurred in
Washington state in 1975. Interestingly, the hatcheryhis iteport was free of the
disease in 2004, but experienced a recurrence in March, 20@&oBfphomycosis due
to P. herbarum may be an emerging disease of hatchery-reared saimdnfish health
personnel should be on the alert for this pathogen.
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Livid Lesions In Lumpfish (Cyclopteruslumpus) Associated With A Fungus
Exophiala pisciphila

Jeffrey C. Wolf, Sea Rogers Williafn Lynne Siglet, Michael Dykstr, Marilyn J.
Wolfe

The Registry of Tumors in Lower Animals, 22900 Shaw Road, 3(ife Sterling, VA 20166°Woods
Hole Science Aquarium, NOAA: Fisheries, Northeast &iis Science Center, NMFS, 166 Water Street,
Woods Hole, Massachusetts 02548lniversity of Alberta Microfungus Collection and Herbarium
Devonian Botanic Garden, Edmonton, AB, Canada T6G ZHie Laboratory for Advanced Electron and
Light Optical Methods, College of Veterinary Medicine, riio Carolina State University 4700
Hillsborough Street, Raleigh, NC 27606

During the preceding 40 years, The Registry of Tumorsowdr Animals (RTLA) has
been the fortunate recipient of many excellent diagnasases. Quite often, submitted
specimens contain tumor-like lesions that are ultilpatscovered to be non-neoplastic.
The present case involves two captive lumpfi€igclopterus lumpus Linnaeus 1758)
from the Woods Hole Science Aquarium, Woods Hole, Miattwere originally
collected in the Gulf of Maine during routine biologicahgding by NOAA Fisheries
Service vessels. While in captivity, these fish werenta@ed in a cold water (average T
= 49-50F) aquarium system. Signs of disease in the submitsedrfcluded skin ulcers
and sudden death. Skin scrapings yielded fungal elementsparaimecium-type
protozoa. Necropsy revealed abundant peritoneal fluid b&awk, red, or green nodules
(0.5-2.0cm) in multiple organs, including the kidney, cardiawtricle, spleen, liver, gill,
stomach, and skin. Microscopically, the nodules vastermined to be infarcts (areas of
necrosis caused by vascular obstruction) in various stagerogression. Thrombi
associated with the infarcts contained abundant nartwenching, septate, brown-
pigmented, angiocentric, fungal hyphae. Cultures ftam lumpfish on CM+ yielded
colonies of the same fungus. The fungus was identifidtkggzhiala pisciphila based on
colonial and microscopic morphology, and comparison watierence isolates of this
species.
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Coldwater Disease Outbreak At A West Virginia Rainbow Trout (Oncorhynchus
mykiss) Farm: An Unusual Presentation

Julie Bebak-William§ Tim WelcH, Cliff Starlipe?, Ana Bay4, and Michael Garner

'Freshwater Institute, Shepherdstown, WMaryland Dept. of Agriculture, College Park, MBLSGS
National Fish Health Research Laboratory, LeetowrV; W*USDA National Center for Cool and
Coldwater Aquaculture, Leetown, Wi\ orthwest ZooPath, Monroe, WA

In 2004, a WV trout farmer reported mortality in three ntho old rainbow trout
fingerlings reared in flow-through single-pass tanks. The groatetvsupply was 12°C
and good quality for trout culture. Mortality was >100 figlar tank per day in a
population of 35,000. The problem was noticed two weeks befben fish stopped
feeding in one tank and then fish in 15 other tanks werfeetf. Fish were lethargic with
exophthalmia, thin, had pale red gills and kidneys, negetd coelomic fluid and pale
brown livers. Some were laying on the bottom of the taitk bilateral pigmentation.
The clinical diagnosis was bacterial or viral septiGe Samples were collected for
virology and bacteriology. The spread from tank to taak wonsistent with the cleaning
routine used by personnel. The option of antibiotic-medicéed was declined by the
farmer. He was instructed to remove all dead and dysigtivice a day, work on sick
fish last, use separate equipment for each tank, chlainequipment, gloves or hand-
washing for fish handlers, block off the area with tape emaes and transfer fish to
clean, disinfected tanks. The mortality rate declinedckdyi after changes were
implemented. Histologic changes were consistent battterial septicemia, and involved
spleen, heart, qills, bone, and cartilage. The distabutf bone lesions was typical of
cold water disease. The organism stained with WarthimSsiver stain, but not with
Brown and Brenn tissue Gram stain. Thiexibacter-like isolates from three fish were
cultured. One was confirmed aBlavobacterium psychrophilum by biochemical
characterization and all three wétepsychrophilum as assessed by 16S sequencing.
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Probable Branchiomycosis Among A Captive Population Of Horseshd@rabs,
Limulus polyphemus, From Delaware Bay

Christine Densmore Eric Crawford, David Smitfi, and Michael Dykstra

!National Fish Health Research Laboratory, Leetown riéeieCenter, U.S. Geological Survey, 11649
Leetown Road, Kearneysville, WV 2543®quatic Ecology Laboratory, Leetown Science Center, U.S.
Geological Survey, 11649 Leetown Road, Kearneysville, WV 25#36llege of Veterinary Medicine,
North Carolina State University, 4700 Hillsborough StrBetieigh, NC 27606

A laboratory maintained population of horseshoe crabsnulus polyphemus,
experienced an acute high-level mortality event in ghmmer of 2004 following the
introduction of additional animals taken from the DelaavBay. Necropsy of affected
animals revealed multifocal, pale, often circumscribedioins over the ventrum,
particularly concentrated on the gills. Microscopi@amination of affected branchial
tissues revealed the consistent presence of dense aggredabeanching, aseptate
hyphae with associated tissue reaction including amoeboeiltefiltration. Treatment
was attempted for the remainder of the population throughpoiation of water quality
parameters and freshwater baths, but these measuresetesuccessful, and mortality
continued at a slower rate throughout the fall and wird& oomycete-like organism
repeatedly isolated from affected branchial tissuesasptiesumed pathogen. Work to
identify and further characterize this organism is curyemtboing.
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The Role Of The Anterior Kidney In Generating Long-Term Immunity

Stephen Kaattdri Erin Bromagg Patty Zwolld, llsa Kaattari

!Department of Environmental and Aquatic Animal HealthrgWiia Institute of Marine Science, College
of William and Mary, Gloucester Point, VADepartment of Biology, College of William and Mary,
Williamsburg, VA

Recent work in our laboratories has been dedicatecetoetolution of various stages of
antibody secreting cell development, including the prodoncaod dissemination of
plasmablasts, long- and short-lived plasma cells, asasglutative memory precursors.
These studies have demonstrated that long-term antipaxtjuction is not uniformly

distributed throughout all immune tissues, but exclusive$ydes within a pool of long-

lived plasma cells that are maintained in the anteridndy. It is striking that two

developmentally distinct functions which reside in thend marrow of mammals
(hemopoiesis and plasma cell maintenance) both saslge within the anterior kidney
of teleost fish. Such a dual occurrence prompts questotsthe underlying reasons for
the preservation of dissimilar functions with the satissue. Using markers for
transcription factors such as Pax-5, Blimp-1, and sudackcytoplasmic Ig we plan to
resolve the various developmental and trafficking preegesas well as the role that
critical niches play within the teleost anterior kidn&yr the production of these
differentiated lymphocytes.
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Development Ofln Vitro Methods To Determine Antibody Gene Specificity In
Salmonids

llsa Kaattari Gwynne Brown, and Stephen Kaattari

Department of Environmental and Aquatic Animal Healinginia Institute of Marine Science, College of
William and Mary, Gloucester Point, VA

Salmonids utilize at least eleven different familiesvéf immunoglobulin genes in the
production of antigen binding sites. Individual VH gene feasi however, have yet to
be correlated with their antigenic specificities. Tdoed®ine whether family specificity
occurs, we are developing vitro immunization techniques that result in production of
antibody with high specificity and affinity. Concurtn we are examining the mRNA
from cultured cells secreting antibody, utilizing suchlenalar techniques as 5’RACE
with primers for secreted antibody, cloning, and sequend@wrently employed
antigens includeVibrio anguillarum lipopolysaccharide (LPS), phosphorylcholine
(associated with streptococcal species), G protein ettiofus hematopoietic necrosis
virus (IHNV), p57 of Renibacterium salmoninarum, as well as the common
anthropogenic antigen, TNP. Strategies for B cell datman incorporate recent data
delineating the regional development of plasmablastplasma cells from specific
tissues. In summary, this work may lead to improved genefckers for disease
resistance as well as estimates of robustnessisfaiese within salmonid populations.
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Unique Mechanisms Employed By Trout To Generate Antibody Fuctionality

Jianmin Ye Erin Bromage, and Stephen Kaattari

Department of Environmental and Aquatic Animal HealtlrgWiia Institute of Marine Science, College of
William and Mary, Gloucester Point, 23062, USA

The predominant trout serum Ig is a tetrameric moleadleh varies in the degree of
inter-monomeric disulfide crosslinking. This non-uniforerosslinking leads to
considerable structural diversity (redox forms) of #teameric product, with either fully
crosslinked tetramers or tetramers composed of nonauatalassociated monomers,
dimers, and trimers. There is limited data availabl¢herrole of such structural diversity
amongst teleost antibodies in regard to antigen bindirgffector function. To address
this, we have studied the relationship of affinity disition and redox structure using
selective adsorption of Ig using a TNP-BSA carrier widlnying haptenation ratios. We
have observed that selective adsorption can cause sagniikewing of affinity profiles
of antibody subpopulations from the same serum sanipkeaverage affinity of the low-
density hapten-carrier conjugates (HNBSA) adsorbed antibodies possessed the higher
apparent affinity constant (aK) than that of those dubby the high density conjugates
(TNP13-BSA). Further, there selective antibodies demonstrditerent redox profiles.
TNP;-BSA preferentially bound the higher order redox forme. (those wherein the
tetramers were completely disulfide polymerized, antaming a substantial proportion
of cross-linked trimers). However, TANFPBSA captured significantly less higher order
forms and possessed increased concentrations of lower todas (i.e. unlinked
monomers and dimers). The linking of the binding affiatydity to redox structure is
discussed, and an alternate structural model of antiéffityty maturation is explored.
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Unique Difficulties In The Development Of Serological Ragents For Striped Bass
Antibody Responses

Erin Bromage Mary Ann Vogelbein, Stephen Kaattari

Department of Environmental and Aquatic Animal Healinginia Institute of Marine Science, College of
William and Mary, Gloucester Point VA, 23062

The development of serological reagents against striggess Ig is pivotal in the
monitoring of humoral immune responses in this spedi¥spite extensive effort on the
part of a number of investigators, these reagents havieeeot forthcoming due to what
we believe to be the unique characteristics of theestribass Ig. The difficulty in
producing these reagents appears to stem from the degveleicto striped bass Ig is
glycosylated. We have found that, originally all Mabs geatest were against
carbohydrate epitopes, which exhibit a large degree of-ceassivity with other serum
components as well as some Mycobacterial antigengly@msylation of striped bass Ig
allows the production of heavy chain and light chain spedabs, which all appear to
be specific for the Fab region of the antibody. Téwsh epitopes become blocked as the
antibody binds to antigen, rendering the mAbs uselesdefi@rmining antibody titers. A
three step process was therefore developed to generatesiladific for striped bass Ig
that would work in various formats. Mice were immunized @&oosted with highly
purified, denatured and reduced striped bass light chains. Fgsipdar to fusion the
mice were IV boosted with affinity-purified striped basgibody and fused with standard
techniques. All screening was performed using anti-TNP sthped antibody bound to
TNP-BSA coated plates. This technique has allowed thelaj@went of a suite of
antibodies specific for native striped bass lg, thatlbeen successfully used in ELISA,
western blotting and immunohistological applications.
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Mechanisms of Antibacterial Resistance by Nonspecific CytotaxCells

D. L. Evans, H. Kauf, J. H. Leary IIf, K. Praveeh and L. Jaso-Friedmahn

'Department of Infectious Diseases, College of Veterimdedicine, University of Georgia, Athens, GA
30602.2Department of Chemical Engineering, North Carolina Stigersity, Raleigh, NC 27606

Nonspecific cytotoxic cells (NCC) are the teleost edaeiviaof mammalian NK cells.
NCC kill tumor and viral transformed cells via recepteediated target cell recognition.
The role of NCC in innate anti-bacterial immunity hasemtly been suggested by finding
a scavenger receptor homologue as well as a new patt@vgnition protein on these
cells. This new protein (referred to as NCC cationignaintobial protein-1/ncamp-1)
binds bacterial DNA, oligodeoxynucleotides and polyguanosirezjuéhice comparisons
of this protein indicated similarity to zebrafish his¢ofamily member 1-X and (to a
lesser extent) to trout H1. Inspection for signatwquences or repeats in ncamp-1
indicated the presence of multiple lysine based matimposed of AKKA or PKK
repeats. Membrane expression of ncamp-1 on teledstwad confirmed using a rabbit
polyclonal antiserum raised against the recombinant proteBinding competition
experiments demonstrated that both the polyclonal and oliggdacleotide bound to
the same protein (i.e. ncamp-1) on NCC. In recombinant,facamp-1 not only binds to
the oligodeoxynucleotides, but also kills certain Gramitpesand Gram negative
bacteria. We suggest that ncamp-1 may belong to a f@ss of pattern recognition
receptors. As a membrane protein it binds bacteria tceelate inflammatory
responses, whereas in soluble form it elicits bawtii activity. Research supported by
BARD US-3159-99C.
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Effector Molecules Of Cell Mediated Cytotoxicity In Catfish And Tilapia NCC

Kesavannair Praveen, Donald L. Evans, John H. Léargnd Liliana Jaso-Friedmann

Department of Infectious Diseases, College of Veteyihdedicine, University of Georgia, Athens, GA
30602

The existence of cell-mediated cytotoxicity in lowerrtgbrates has been well
documented but the molecules involved in this process hadewt identified until
recently. We have previously reported the functionahigance of non specific
cytotoxic cell (NCC) activity in catfish and tilapiasAart of the innate immune system,
these cells are important in the defense against Waalerial and parasitic infections.
We hypothesized that the multiple roles of NCC actiwituld require diverse pathways
to kill target cells. We now show molecular evidenkoat tINCC indeed employ several
mechanisms to Kkill target cells with granule-exocytasswell as TNF superfamily
mediated effectors. These cells express multiple graegz along with accessory
molecules like perforin, granulysin and serglycin. Tleeombinant granzymes were
expressed and substrate specificities were assessed usiags vehiobenzyl esters
revealing granzymes with tryptase and chymase activities. ha@ previously
demonstrated functional evidence for the secreted forFasfligand in NCC, which is
capable of inducing cell death in susceptible target celisv We also show that NCC
express the membrane-bound form of TNF-alpha, which indwsgstoxicity in
susceptible targets. Recombinant TNF (rTNF) has been exgresnd has been tested for
its effects on NCC. rTNF appears to function in tegulation of NCC activity by
protecting from activation-induced cell death and by irgirga the expression of
granzymes. These data show that NCC have pleitropiatest with multiple pathways
of target cell death providing diverse roles in innate imen mechanisms. Research
supported by BARD # US-3159-99C and by grants from the VeteriNgegical
Experiment Station of the State of Georgia.
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Mannose-Binding Lectin Of Channel And Blue Catfish

Donald D. QurthM. B. Narra and B. A. Simco

Department of Biology, University of Memphis, Memphi$§y 38152

The channel catfishidtalurus punctatus) is extensively used in aquaculture in the
Southeast U. S. and is susceptible to bacterial iofextiacquired from its pond
environment. Research is needed to understand innate immamitythe catfish
defensive response against bacterial pathogens. We purifieffiioty chromatography
a mannose-binding C-type lectin (MBL) from channel catBshum and also isolated
MBL from blue catfish Kctalurus furcatus) serum. MBL in mammals acts as an opsonin
for phagocytosis by macrophages and also activates ¢he mplement pathway of
the innate immune response. This leads to kiling of @Gmnagative bacteria and
enveloped viruses. Another objective of the researchan@santitative comparison by
the ELISA technique (using guinea pig anti-MBL 1gG) of charvsfish, blue catfish,
and other catfish strains for serum MBL as a restgtamarker for innate bacterial
resistance in catfish. Functional studies of catfishLNdding to Edwardsiella ictaluri
using the immunoperoxidase ELISA method were done. Tésgarch in catfish
describes for the first time the existence of seruniMBd lectin complement pathway
and adds a new component of innate immunity to catfish siefelBL could be used as
a molecular resistance marker for selection of inhateterial resistance in the various
strains of catfish used in fish farming.
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Plasma Proteomic Analysis Of The Acute Phase ResponseRdinbow Trout To
Intraperitoneal Inflammation And LPS Injection.

S. Russell M.A. Hayes, E. Simkd, and J.S. Lumsdén

'Fish Pathology Laboratory, Department of Pathobiologptario Veterinary College, University of
Guelph, Guelph, Ontario, Canada N1G 2fMdgpartment of Veterinary Pathology, Western College of
Veterinary Medicine, University of Saskatchewan, SaskatSaskatchewan, Canada S7N 0W2

An acute phase response was induced in rainbow @maebfhynchus mykiss, Walbaum)
by inflammation triggered by intraperitoneal administratof purified A. salmonicida
LPS emulsified in Freund’s incomplete adjuvant (LR&)For a commercial oil-baseé.
salmonicida vaccine. Acute phase proteins were characterized by catiyea
densitometry of plasma proteins separated by 2D-PAGE antifidé by MALDI-TOF
and ESI MS/MS mass spectrometry. In one experimergmalassamples were compared
between treatment and control groups in which fish werminally bled. In another
experiment, individual fish were sampled repeatedly.tdfie with increased expression
were those whose normalized value increased thre@fajdeater between pre- and post-
stimulus. Proteins with reduced expression were thosesevimormalized values
decreased two-fold or greater. Constitutive proteins weyse that were not altered or
did not meet either of these criteria. Proteins thatewabsent in pre-stimulus gels but
present in post-stimulus profiles were considered tmdgced. Only those proteins that
were altered in all fish for a given treatment weamnsidered. In both experiments,
protein p36 was increased up to 13-fold and several proteinsdetreted that had not
been previously. In all fish treated with LPS/FIA, p9.5 wassistently increased an
average of 75-fold in plasma. The only proteins simdagsreviously identified proteins
were pre-cerebellin-like (p24a), transferrin (p37) and apphp@in (p10.5, p24c and
p28).
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Cross-matching Of Elasmobranch Blood And A Transfusion TrialWithin Atlantic
Stingrays (Dasyatis sabina)

Catherine A. Hadfielj Ashley N. Haines andBrent R. Whitaker

National Aquarium in Baltimore, Pier 3/501 E. Pratt StltiBmre, MD 21202;?Dept. of Microbiology
and Immunology, University of Maryland School of Medi, 655 W. Baltimore St., MD 21201

Bite wounds have lead to mortalities in several spemfiehark due to hemorrhage and
sepsis. Whole blood transfusions are a potential supptetoeslasmobranch-adapted
isotonic crystalloids and hemoglobin products. Crossmragcof red blood cells and
sera was carried out between nineteen individuals froransepecies: sandbar shark
(Carcharhinus plumbeus), sandtiger sharkGQarcharhinus taurus), common nurse shark
(Ginglymostoma  cirratum), white-spotted and brown-banded bamboo shark
(Chiloscyllium plagiosum and C. punctatum), zebra sharkegostoma fasciatum) and
spotted wobbegongOfectolobus maculatus). Prior to the trial, the authors identified a
suitable washing solution, anticoagulant and positiverotsatNo positive cross-matches
were seen between individuals of the same speciesnwstdandbars, sandtigers and
common nurse sharks. Positive cross-matches wereasebermolysis or agglutination
between several of the species, suggesting these woulek rsafitable as donor-recipient
combinations. A subsequent trial involved transfusionheparinized whole blood
between five Atlantic stingray®ésyatis sabina). Two control animals received an auto-
transfusion or crystalloids. No morbidity or mortagiwere associated with the trial.
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Reproductive Problems, Diagnoses And Treatments In Teleosts

Scott Weberand Paul Gary Egrie

'New England Aquarium Veterinary, Central Wharf, BostormA 02110; *Marketing and Regulatory
Programs, Animal and Plant Health Inspection Servicegriretry Services, Riverdale, MD

Many species of fish do not readily breed in captivity.cd&ese of environmental threats
and decreasing habitat, breeding fish in captivity may beaweoessary for the survival
of several species in the wild. Fish reproductive problemsamomalies are a common
occurrence in public and home aquaria. Many of thesesdasd been previously
diagnosed on necropsy. With advances in fish mediogpeoductive problems are being
diagnosed pre-mortem to allow for treatments. Diagnokieproductive related diseases
begins with a thorough history and water quality evaluatsnyell as knowledge of the
individual species reproductive physiology. Some diagnestidalities that can be used
to evaluate the fish patient are CBCs, blood chemisuiiggsound, radiology, computer
assisted tomography, general palpation, laparoscopy, eysesis, and cloacal
endoscopy. The most common problems encountered Bethkdengland Aquarium in
order of prevalence include: dystocia or egg binding, infastiisease, organ prolapse,
organ trauma, and neoplasia. Specific treatmentsefmoductive problems in fish can
include hormonal treatment, surgery, antibiotic or antiélndperapy, environmental
changes, and nutritional adjustments. Some individuascagll be highlighted to
examine diagnostic approach and treatment.
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Ecology Of The Fish PathogemMycobacterium marinum

Mohammad R. Alavi H. D. Shukl3, 2J. Arnold, B. Whitaket and M. Shahamht

'Center of Marine Biotechnology, University of Marylamiotechnology Institute, Baltimore, MD;
“National Aquarium in Baltimore, Baltimore, MD

Mycobacterium marinum poses serious health and economic problems to the fish
industries. Biofilters and walls in the aquaculture redating systems can be potential
sites of colonization by this pathogen once it is intredumto the aquaculture tanks.
Colonization of surfaces by bacteria requires initighctment to the surface and
increasing evidence suggests that this process can be mddtldhe molecular level by
the bacteria’s microenvironment. The purpose of thieameh was to examine
attachment oM. marinum to hydrophobic surfaces in minimal-defined culture medium
and to determine whether the nutrient content and ageeaftedium plays any role in
influencing this interaction. As part of this study we edstined the strength of
hydrophobic interaction betwedvi. marinum cell and the surface of polypropylene by
using solvents of different polarities to disrupt thigeraction. Only highly non-polar
organic solvents were able to efficiently remove titached bacteria from the surface of
polypropylene. It was also found that the ratio of abacteria in the population that
attached to the polypropylene decreased with the agtheofculture and this was
correlated with accumulation of capsular materiatl@ncell surface of the bacteria. An
examination of the protein profiles of cells from expatied and stationary phases by
Two-D gel electrophoresis indicated significant upregoifatif a ~ 40 kDa protein in the
stationary phase. We identified this protein as the mdadehydrogenase df. marinum

by LC MS/MS analysis. This enzyme is thought to beetedror associated with the cell
surface and may be involved in response to stresses singip@sc or microaerophilic
conditions. Elucidation of the molecular events tregulate attachment and capsular
biosynthesis irlM. marinum will lead to development of efficient and logical stgies
for preventing colonization and spread of this pathogeislinténks.

76



30" Eastern Fish Health Workshop

Mycobacteriosis In Wild-Caught, Laboratory-Maintained Menhaden: A Case Study

Andrew S. Kan&? Cynthia B. Stinkand Ana M. Bay&®

YUniversity of Maryland, Department of Veterinary Medici@allege Park, MD?University of Maryland,
Department of Epidemiology and Preventive Medicine, $dwi of Environmental Epidemiology and
Toxicology, Baltimore, MD; Maryland Department of Agritue, Fish Health Laboratory, College Park,
MD

Mycobacteriosis is a chronic wasting disease found inyngpecies of fish examined
from wild-caught, cultured and aquarium-reared populatiohanenhadenBrevoortia
tyrannus) with an open ulcer from a wild-caught, laboratory m@ned population was
sampled for microbiology.Mycobacterium fortuitum complex andviycobacterium spp.
were recovered from the spleen and the ulcer of tsits fespectively. Subsequently,
twenty menhaden were sub-sampled from this populatiaet®ermine the extent of the
infection. Bacteriology samples were taken from Ibh&in, liver and kidney. Spleens
were homogenized and plated on media enriched for mgteria growth, and full
necropsies were performed and samples were taken foiolgg. Bacteriology results
revealed a 100% rate of mycobacterial infection in plmipulation of menhaden. Three
species of mycobacteria were isolated from the sgiesne:M. marinum, M. fortuitum
complex, andVl. gordonae. Histology results revealed that granulomas, chariatic of
mycobacteriosis, were most prevalent in livers, butewaso found in spleen, posterior
kidney and heart. In additioNjbrio hollisae andPhotobacterium damsela were isolated
from internal organs. This report adds menhaden to thefIsisceptible wild species to
mycobacteria.  Ecologically, menhaden are an imporfaely species, and their
susceptibility indicates the potential for disease trassion.
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Chloramine Removal From Municipal Water Supply For Use InRecirculating
Aquatic Life Support Systems

Andrew Aikert, Jay Bradle$; Dave Cohrs

1 National Aquarium In Baltimore, 501 E. Pratt StreetitiB@re MD, 21202; 2 National Aquarium In
Washington D.C., 14th St. and Constitution Ave., NW, Washindd, 20230

Municipal water authorities are beginning to use chloranwigch has greater residual
than chlorine. For Fishes and Invertebrates, chloramieates equivalent deleterious
health conditions as chlorine. Removal of chloraming@aht-of-use is more difficult
than removal of chlorine; it cannot be effectively oed by activated carbon. Catalytic
activated carbon types break the amine bond but leaveoaimnm solution. At the
National Aquarium in Washington, D.C., a chloramine rerhavethod employs catalytic
activated carbon, zeolite, a nitrate specific resin aavation. Catalytic activated carbon
is shown to effectively break the amine bond and subsdguentove chlorine. Zeolite
is effective at removing ammonia; however some ammonixidized to nitrite before
reaching the zeolite bed. A nitrate specific ion resieati¥ely removes both nitrite and
nitrate. Although the combination of activated carbon,litegoand the nitrate resin
effectively remove chloramine and its residual nitrogegcges, frequent regeneration of
the various media beds result in occasional spikestaofenand/or ammonia into the
product water stream. Aeration is added as a final stejitigate these spikes in nitrogen
species.
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Disaster Planning For Aquatic Animal Facilities

Brent R. Whitaker

National Aquarium in BaltimoreUniversity of Maryland, Center of Marine Biotechnojpdier 3/501 E.
Pratt St., Baltimore, MD 21202

Disasters can cause catastrophic damage and loss o ldquatic animal facilities.
Preparing for major building damage, loss of support itrinature, inaccessibility during
a crisis, and utility failure and subsequent life supposdllehges can minimize the
impact of a disaster. Developing a detailed continggxtay that provides support for
both staff and animals is key to ensuring a successfabm@—or at least minimizing
the damage. This plan must include a designated disaspanse team with established
leadership and a chain of command, clear roles and rebpibiesi for each team
member, methods of communication prior to and during asidisaand a mechanism to
provide essential utilities (power and water). Establishaffgiations and a working
relationship with local emergency management service YEMill increase the
likelihood that needed resources will be made available dthiengvent. Next, resources
must be identified, and equipment and supplies obtained. edlipment, such as
generators and radios, must be tested on a routing tkasnsure it is in working order.
Finally, training and drills must be conducted to ensure dhataff are prepared for a
disaster. In most facilities housing fishes the losdissolved oxygen and temperature
control are the most immediate concerns when powentesrupted. Emergency
generators can be used to power air pumps and chillersio [fower is available,
supplemental air can be added using SCUBA tanks or coragregggen. To maintain
water temperatures in chilled systems, fresh or saltviegteblocks can be placed in the
tank. Propane or oil-fired water heaters can be usedbask-up to electrical units for
warm-water systems. The accumulation of nitrogeneaste can also be deadly to fish.
The risk can be minimized by reducing or stopping feedind. fto 2 days in advance of
forecasted events such as hurricanes. |If life supparterrupted, most fishes can be
held for one or more weeks without food, as necessaryndintain water quality.
Disaster planning should be undertaken by all aquatic anaodities. Common sense,
coordination, communication, and training will help mirgmthe impact of any disaster.
When disasters do occur, and life returns to normiad tlae time to review and improve
your plan, and make the most of the lessons learned.
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Cooperative Investigations Of Suspect Disease Cases In Atlangturgeon
(Acipenser oxyrinchus oxyrinchus)

Patricia Barbash John Cofl, John Fletchér Wade Joduh Jerre Mohler, Vicki Blazer,
Phil McAllister?, and Cliff Starlipet

YUSFWS, Northeast Fishery Center, 400 Washington AvemataPA 168482USGS, National Fish
Health Research Laboratory, 11649 Leetown Rd., Kearnegswil/ 25430

The U.S. Fish and Wildlife Service, Northeast Fish€gnter (NEFC-Lamar, PA) has
taken a lead role in researching culture technology fdanfit sturgeon Acipenser
oxyrinchus oxyrinchus), an anadromous species which has declined in populat®msiz
eastern rivers of the United States. Beginning in 1991, N&&@loped methods of
capturing, spawning wild adult Atlantic sturgeon and reajungnile sturgeon from the
egg stage to age 12. The water supplies used for thesés dffave included a
recirculated saltwater system, surfacing spring wadsr,well as raw creek water.
Circular tanks, ponds and serial use raceway rearing lmts been employed. During
the course of the sturgeon capture and propagation activéi@eral pathological
situations became evident, some of which required assestom researchers at the
USGS National Fish Health Research Laboratory (NFHRleetown, WV). Infections
with Saprolegnia and other parasitic micro-organisms diagnosed andettday NEFC
staff are discussed. Winter kill, pathology assodiatéh ingestion oBufo americanus
(American toad), and swim bladder inflation syndrome douted to experimental
culture mortalities. In addition, pathology assodatath experimental yearling sturgeon
on raw creek water was investigated. Findings of oz simall scale pathogenicity
studies as well as findings of research assistancetii@eMdFHRL will be presented.
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Asessing Susceptibility Of Atlantic Sturgeon Acipenser oxyrinchus) To Aeromonas
salmonicida, Cause Of Furunculosis

Rocco C. Ciprianband Patricia Barbash

'USGS, National Fish Health research Laboratory, 1164&oken Road, Kearneysville, WV 25430;
2USFWS, Northeast Fishery Center, Fish Health Unit,\&@8hington Avenue, Lamar, PA 16848

Restoration of Atlantic sturgeodgpenser oxyrinchus) is a goal of the Atlantic States
Marine Fisheries Commission and the United States &ish Wildlife Service has
researched methods at its Northeast Fishery CentEFCN_amar, PA) to enhance
populations stocked into mid-Atlantic rivers. In two arstes,Aeromonas salmonicida
was isolated from brood fish from the Hudson River,thatpathogenic significance was
unclear. This study assessed virulenceAofsalmonicida for Atlantic sturgeon and
attempted to transmit the pathogen to sturgeon by co-tabitaith infected trout.
Juvenile Atlantic sturgeon were found to be specific pathdgenafter sampling 60 fish
failed to isolate any bacteria systemically and oxdinetobacter sp., Pseudomonas sp.,
Moraxella sp.,Enterobacter sp. and motile aeromonads were isolated externalige bF
12 A. salmonicida isolates injected at @fu/sturgeon (3 fish/isolate) induced mortality
within 14-days. Isolate 3.155, originally obtained from cohameal Oncorhynchus
kisutch), produced complete mortality within 5-days and hagsdMalues of 2.3 cfu in
brook trout Galvelinus fontinalis) and 2.3x16 cfu in Atlantic sturgeon. Therefore,
sturgeon were susceptible to infection, but more resitbaftsalmonicida than a typical
salmonid host, such as the brook trout. Brook trout wexe injected with the bacterium
and cohabited with Atlantic sturgeon. All trout died witlB-days and Atlantic sturgeon
began to die at day 14. On day 21, surviving Atlantic sturgee?l( were assayed and
the pathogen was cultured from mucous (n=20), gills (n=17hekisl (19), hearts (14),
livers (n=13), spleens (n=7), and guts (n=3) of these fi§hus, A. salmonicida was
horizontally transmitted, established infection, amduced mortality in Atlantic sturgeon
cohabited with infected trout. A natural furunculosiszeptic among juvenile Atlantic
sturgeon at the NEFC is also discussed. These sindieated thatA. salmonicida is
pathogenic for Atlantic sturgeon and suggested that thesedfslontract furunculosis,
especially when cultured whefe salmonicida is enzootic.
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Pathogen Binding Proteins In Plasma Of Salmonid Fish

S Russell, K.M. YoungM.A. Hayes, P. Huber, J.S. Lumsden

Fish Pathology Laboratory, Department of Pathobiglo@ytario Veterinary College, University of
Guelph, Guelph, Ontario, Canada N1G 2W1

Bacterial surface polysaccharides can be recognized lyuganumoral and cell-surface
lectins exhibiting direct antibacterial activity or opsong capabilities. Identification,
guantification and determination of the potential imporaotlectins as immune-active
proteins in fish, however, are recent activities. Teeas specific binding affinities,
plasma proteins from rainbow trouD.(mykiss), Atlantic salmon § salar) and Arctic
char & alpinus) were isolated based on calcium and carbohydrate-depenideirig to
synthetic matrices and pathogenic straind@bmonas salmonicida and Flavobacterium
pyschrophilum. Several saccharide- or calcium-elutable proteins \gedated from all
three species including those consistent with serum amiploashd C-reactive protein.
Three other proteins (16kDa, 37kDa and 40kDa) were also isdfat@deach species.
The rainbow trout 37kDa protein exhibits sequence homologuitman intelectin, which
recognizes galactofuranose within carbohydrate chains tdr@cell walls The 16kDa
rainbow trout protein was isolated by direct bacterialdimg assays to bottA.
salmonicida and F. psychrophilum. Western blots have confirmed the specificity of a
rabbit antiserum to the 16kDa protein that will be used fayme immunoassay
guantification of individual and temporal variation during expental infections. Our
program goal is to determine the functional significanéethese plasma lectins in
salmonid resistance and/or susceptibility to infectious sésea
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Laboratory Efficacy Of Amoxicillin For The Control Of Streptococcus I niae
Infection In Blue Tilapia

Ahmed M. Darwishand Melissa S. Hobbs

Harry K. Dupree-Stuttgart National Aquaculture Researatnt€, United States Department of
Agriculture, Agricultural Research Service, P. O. Box 1@ Qttgart, Arkansas, 72160, USA

Experimental feeding trials were performed to evaluate dffieacy of amoxicillin
(AMX) in controlling Streptococcus iniae infection in blue tilapiaQOreochromis aureus.
Doses of AMX tested were 0, 5, 10, 30 and 80 mg active irgreger kilogram of fish
body weight (BW) per day. Administration of medichfeed started within 22-24 h post
challenge by waterborne exposureSaniae (after skin scraping) and continued for 12
consecutive days, followed by a 17 d post treatment obgarvaDral administration of
AMX medicated feed for 12 d at 10, 30 and 80 mg AMX/ BW/d sigaifity increased
(P<0.05) the survival o&. iniae infected tilapia from 3.8 % in challenged non-medicated
positive control to 45, 75 and 93.8 %, respectively. The walrvate was significantly
higher in the 80 mg treatment (93.75 %) than the 10 mgmesat(45%) but there was no
significant difference between the 30 and 10 mg treatn{ébtand 45 %, respectively).
At the conclusion of the experiment no carriers wekgected in any challenged group
receiving AMX medicated diet while the bacterium wasoweced from the non-
medicated challenged survivors of the infection.
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Development Of A Tuberculosis Model Using The Small FisMedaka (Orysias
latipes) And Mycobacterium marinum

Gregory W. Broussardnd Don G. Ennis

Department of Biology, P.O. Box 42451, University of LouisiaLA 70504

Human infection byMycobacterium tuberculosis (TB) is endemic, with approximately 2
billion people infected and is the leading cause of fgtahth about 3 million deaths
annually. Because of its slow growth rate (>24hrs) auhelciion risk to researchers,
other species oiycobacterium have been employed as alternative model systems for
TB. Nucleotide sequence analysis has shownNhabbacterium marinum is a closely
related species to TB and has proven to be a good mod#&liderculosis infection,
conferring TB-like infections in some fish. MedaKaryzias |atipes) have long been used
for toxicological research, are easily propagated, afet afany strains, good genetics,
and transgenic constructs. These include a variety éhat & shuttle vector for studying

in vivo mutagenesis. We are currently working to test if medakapcovide an alternate
model for tuberculosis-like chronic infections B marinum. We are able to induce
both acute and chronic infections depending on bacterial dBacterial colonization of
specific organs has been observed by colony counts andceodsualized within organs
using a M. marinum strain expressing green fluorescent protein (GFP). The
immunological manifestations of infection are being syedeby classical histology.
With this new model foM. marinum infection, we will be able to study the possibility of

a connection between chronic infection and mutagendwsiaie played by the DNA
repair network in bacterial survival within its host, andplese other aspects of
mycobacterial infections.
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Localization By In Situ Hybridization Of A Chlamydia-Like 16S Ribosomal RNA
Gene Sequence Within Branchial Epithelial Cells Of Culired Arctic Char
(Salvalinus alpinus) With Epitheliocystis

Andrew Draghi II*, Julie Bebak-Williamg, Gregory J. Tsongalf$ A. Brian West',
Vsevolod L. PopoV and Salvatore Frasca Jr.

! Department of Pathobiology and Veterinary Sciencdydsity of Connecticut, Storrs, CT 06269-3089,
USA; ? Freshwater Institute, Shepherdstown, West Virginia 2544R4; * Department of Pathology,

Dartmouth-Hitchcock Medical Center, Lebanon, NH 03756, USBepartment of Pathology, New York
University Medical Center, New York, NY 10016, USAElectron Microscopy Laboratory, Department of
Pathology, The University of Texas Medical Branch, @ston, TX 77555-0609, USA

Epitheliocystis refers to a gill disease associateth wet uncultured, gram-negative,
intracellular, chlamydia-like or rickettsia-like ada that causes morbidity and mortality
in a wide range of fish. Histologically, the ageotrms intracytoplasmic, basophilic,
granular inclusions in branchial epithelial cells. tedtpts to develop Arctic char
aquaculture have been plagued by epitheliocystis. Maed¢athniques have been used
successfully to characterize an agent of epitheliecyst Atlantic salmon (Draghi et al.
Journal of Clinical Microbiology, Nov. 2004, 42 (11):5286-5297). Those same techniques
have been used to elucidate one possible etiological agepitheliocystis in Arctic char.
Samples from the Fresh Water Institute were takemi&iopathologic, ultrastructural and
PCR studies. Histopathology was typical of epithgktis. Special stains commonly used
to detect chlamydia reacted positively with branchial hegidl inclusions of char.
Transmission electron microscopic studies revealed xisteace of chlamydia-like life
stages (reticulate bodies). The 16S rRNA gene signasagpence amplified from
histologically positive gill samples using chlamydialesieyrspecific primers branched
with members of the order Chlamydiales as opposed te thiddckettsia andEhrlichia in
molecular phylogenetic studies using parsimony and distamthods. Amplicons were
cloned into a dual-promoter vector and transcribed to rgemedigoxigenin-labeled
riboprobes of 295-bp. These digoxigenin-labeled sequence-speibifiprobes when
applied to infected arctic char gills labeled chlamydia-Inclusions within epithelial cells.
No labeling was seen in the same tissue withyeoplasma gallisepticum 16S rRNA gene
riboprobe, or in those sections not receiving riboprobe.the best of our knowledge, this
is the first example of a chlamydia-like sequence idextiby in situ hybridization in char,
and confirms earlier data suggesting that a chlamydhalacterium is associated with
epitheliocystis in Arctic char.
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Quantitation Of Immobilization Antigen-Specific Antibody Secreting Cells In The
Skin And Head Kidney Of | chthyophthirius multifiliis Immune Channel Catfish
Using ELISPOT Assay

Xiguang Zhag¢R. Craig Findly, and Harry W. Dickerson

Department of Infectious Diseases, College of Veterimdegicine, The University of Georgia, Athens,
GA 30605

This study provides the first quantitation of antibodgreeing cells (ASC) isolated from
the skin of channel catfishcalurus punctatus). ELISPOT assays for the detection and
guantification of ASCs were developed and the isolatfonable leukocytes from skin is
described in detail. The density of leukocytes in skin wasddao be between 2.5x10
and 3.5x10 cells/cnf. Preliminary ELISPOT assays indicate that immobizat
antigen-specific ASCs occur in the skin and head kidnegatiish immune to infection
with the ciliated protozoan pathogeéohthyophthirius multifiliis. The percentages of
specific to non-specific ASCs in skin and head kidneyle88% (n=1) and 1.97% (n=2),
respectively. Ongoing studies are focused on the ontogehkiaetics of the cutaneous
antibody response of fish following infection with gharasite.
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Intersex In Smallmouth Bass From The South Branch Of Tk Potomac River:
Implications Of Endocrine Disruption

Luke IwanowicZ'? Vicki BlazeF, Chris O’Bard, Doug Chambefs Tom Leiker

YUniversity of Massachusetts, Amherst, MAJSGS, Leetown Science Center, National Fish Health
Research Laboratory, Kearneysville, Wiest Virginia Division of Natural Resources, Parkergbur
WV; *USGS, Water Resources Division, Charleston, WAGS, Water Resources Division, Denver, CO

For the past few years, our laboratory, in collabonatvith multiple agencies has been
involved in a multidisciplinary study in the South Bran@B) of the Potomac River.
This work was initiated in response to observations of Esions, occasional fish kills
and a perceived population decrease of smallmouth basB)(BMresource managers,
fishermen and the public. During 2003 SMB were collectech fraultiple sites in the
South Branch drainage and processed for histological@vah. Internally, perhaps the
most interesting finding was the high incidence of intensemale fish at a number of
sites. Intersex in male gonochoristic fishes isidgtly an indication of exposure to
estrogens or other endocrine disrupting chemicals (EDTBys this observation led us
to suspect that such chemicals may be present in the BBing the 2004 sampling
seasons we collected SMB and other species in order tamotife observation of
intersex male SMB and investigate whether this conditias unique to SMB. Intersex
was identified in SMB and largemouth bass (LMB), but nmkers during 2004. The
frequency of intersex in SMB was high and ranged from 69-100farspawn fish.
Preliminary screening of water and sediment samplesdeasified the presence known
endocrine disrupting chemicals, but specific sources aadosal concentrations are
currently unknown. The high incidence of intersex inESkhay be associated with
sediment or waterborne EDCs, but this suspicion f@sbeen confirmed. Ongoing
research has been designed to investigate the possibletsmpi environmentally
relevant concentrations of EDCs identified in this ewvsihed on SMB and LMB
reproductive development.
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Bacteriological Studies On Freshwater Mussels: The FlorRresent In Free-Ranging
Animals And Pathogen Depuration By Two Speciegymblena plicata And Fusconaia
ebena

Clifford Starlipett, Richard Neves Patricia Barbash Patricia Morrisofy John Coft, and
Dean Rhin&

'USGS Fish Health Laboratory, Leetown, WJSGS VA Coop. Fish and Wildlife Research Unit,
Blacksburg, VA;°USFWS Lamar Fish Health Center, Lamar, PRSFWS Ohio River Islands Nat'l
Wildlife Refuge, Parkersburg, WV

We report on studies to further understand the natureedbdbterial flora of freshwater
mussels. A number of Agencies are involved with corse@mn, propagation and
population augmentation of listed mussel species. Onengdiore is collection and
captive-rearing of feral animals at fish hatcheries. €ftart is to study the potential for
pathogen vectoring (i.e. contamination) to hatcheried #n natural habitats upon
restoration. Seasonal mussel die offs have been\aosen the Holston and Clinch
Rivers in Virginia; an infectious agent(s) is suspectkdwever, none have been
identified. We will report on the bacterial flora framealthy mussels from these rivers,
which was studied to allow for subsequent comparisons thghflora from diseased
mussels. We have found the bacterial flora to raptihnge in response to a change in
the animals’ water supply. However, in a study that eygdl a model to transmit
Aeromonas salmonicida between mussels and fish, it took between 9 and 15 days f
mussels to depurate this pathogen, emphasizing the neexhfergaiarantine of mussels
prior to their introduction to hatcheries. Another stindg begun to develop techniques
for non-destructive examination of mussels for pathogenthat health inspections and
management strategies may be implemented to reduce sthdori introduction and
transmission.
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Roles Of Astaxanthin In The Pathobiology Of LobstersHomarus americanus

Amanda B. Tribbl& Bassem Allarh Gordon T. Taylor, Michael Tlusty, Alistair D. M.
Dove'

Marine Sciences Research Center, Stony Brook UntyerSiony Brook NY 11794?New England
Augarium, Central Wharf Boston MA 02110

During the summer in western Long Island Sound (LIS)pmfleence of natural and
anthropogenic factors often reduce dissolved oxygen comatiens in the epibenthic
water layer, which in turn leads to increased levelstadss for the American lobster,
Homarus americanus. Anecdotal evidence suggested that at these times, thtemaid
astaxanthin was present in higher concentrations inctt@ilating hemolymph of
lobsters. We hypothesized that astaxanthin is mobilize¢de plasma of lobsters during
periods of stress, because of its anti-oxidant properiieging the summer/fall of 2004,
therefore, 207 lobsters were sampled from three differap lines in western LIS to
investigate the dynamics of astaxanthin in lobster hgmoh and tissues.
Hepatopancreas, antennal gland, muscle, shell epithetila®ma, and hemocytes were
all analyzed for astaxanthin concentrations by spectropteity. A strong seasonal
signal for plasma, shell epithelium, and hepatopancastesxanthin was evident, with
highest levels observed in early September. Astaxamitmeentration in hemocytes
showed an increase until mid August and then decreased smaplapithelium and
hepatopancreas concentrations peaked. Lobsters takemhieomore western trap lines,
where environmental stress is typically greater, shosuggificantly higher astaxanthin
concentrations in hemocytes but not other tissues. @igmrs on dynamics and spatial
patterns of astaxanthin in lobsters were consisterit thie hypothesized role of this
hemolymph carotenoid as a stress-coping mechanism. sty that astaxanthin
release into the hemolymph is a disease symptom rididwera specific immune response
could not be excluded, but if this is so, then it would reprea novel disease sign.
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Toxicopathology Of Resmethrin In Larval And Juvenile AmericanLobsters
(Homarus americanus)

Ann M. Zulkosky Anne E. McElroy & Alistair D.M. Dove

Marine Sciences Research Center, Stony Brook Uniye&iony Brook NY 11794-5000

The American lobsterHomarus americanus) population in western Long Island Sound
suffered mass mortality in the fall of 1999. Pesticideaypyg, temperature/ hypoxia
anomalies andNeoparamoeba infection (or some combination) were proposed as
possible explanations. The focus of this study was tonmeathe response of larval
(stage | and 1) and juvenile lobsters to insecticidesl determine if temperature stress
enhanced toxicity. Lobster larvae were exposed for 2d6tt to nominal resmethrin
concentrations up to 900 ng*Lat both non-stressful (6) and stressful (2€)
temperatures in a flow-through system. Resmethrin itgxias time dependent: LC50s
decreased from >300 ng'lin 24-h exposures to 95 ng'lin 96-h exposures. Significant
pathologies were evident in the hepatopancreas of nmatidarvae in the highest
treatments after 48 h, including nuclear and cellular hygeny and epithelial sloughing.
Elevated mortality was observed in all groups atC24 Resmethrin was significantly
more toxic than malathion or methoprene to the larvage 48-h 18C LC50 for
malathion was 3700 ng'i. whereas methoprene exposure of up to 10,000 mgsulted

in no mortality. Juvenile lobsters were exposed contislyofor 7 d to resmethrin and
malathion at sublethal concentrations of 30 figalnd 1000 ng t, respectively, at both
stressful (22C) and non-stressful (16) temperatures. Hemocyte phenoloxidase (PO)
activity was measured to assess the immune resp@desity of PO was significantly
reduced at 30 ngtof resmethrin in only one out of three experimentspdsure to
malathion failed to elicit a significant response. viated temperature, however, caused a
65% increase in PO activityp (< 0.006) separate from the effect of pesticide exposure.
Quantitative histological analyses of tissues col@tem juveniles are in progress.
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Laboratory Culture And Health Care Of The Horseshoe Crab Limulus
polyphemus)

Stephen A. Smith

Department of Biomedical Sciences and PathobiologygiMa-Maryland Regional College of Veterinary
Medicine, Phase Il, Duck Pond Drive, Virginia Tech, Riwrg, VA 24061-0442

The “American” horseshoe crabimulus polyphemus, is a unique marine organism that
has served as a laboratory research model to stedsgtthicture, function, embryology
and physiology of invertebrates. Horseshoe crabs carabeaimmed in a wide variety of
systems ranging from glass aquaria to large fiberglasis taith various types of
mechanical and biological filtration systems. Someesys may also employ protein
skimmers, UV filtration units, and ozonation to helduee potentially harmful bacteria
from the water. Adult horseshoe crabs are toleramh @fide range of environmental
conditions, ranging in temperatures fronfG%o 35C and salinities from 5-ppt to 35-
ppt, with optimal temperatures betweerf@%nd 22C and salinity around 27-ppt. In
captivity, horseshoe crabs are commonly fed dead fishd,sqmall crabs, clams and
frozen brine shrimp. Horseshoe crabs also readilyswome commercially-prepared
artificial shrimp/fish diets, but the nutritional valoéthese synthetic formulations is not
known. Though the horseshoe crab has been used for rears/as a laboratory animal,
few reports exist describing their diseases or syndroN@s-infectious problems range
from water quality problems, developmental problems azdntatic injuries. Infectious
etiologies include algae, fungus, colonial and filamentoysnabacteria, Gram (-)
negative bacteria and a variety of protozoan and mataparasites. Clinical evaluation
of a horseshoe crab can be problematic as the hardiramsparent carapace makes
examination and sample collection difficult. In aduh, very little is known concerning
the treatment and medical management of horsesteates,cthough a few external
treatments have been suggested to remove ecto-commandaéxternal parasites. To
date, antibiotic treatment of bacterial infections andeshoe crabs has not been reported.
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Histological Techniques For Marine Bivalve Mollusks And Cristaceans

Earl J. Lewis, Jr.Dorothy Howard, Jane Keller, and Ceil Smith

NOAA, NOS, Coastal Center for Environmental Headthd Biomolecular Research, Oxford, Maryland
21654

In 1983 a NOAA Technical Memorandum “Histological TechnigfogsMarine Bivalve
Mollusks” was published by Howard and Smith. The publicateceived worldwide
circulation and another 500 copies were reprinted in 1997. t®uke popularity and
continued requests for the publication, a second editas planned and published in
December 2004. Like the original, the updated publication igmes and written as an
instructional manual for scientists and technicians invdstg#he health and diseases of
coastal ocean and estuarine invertebrates; however, ofatlye technigues may be
applied to studies of fish and other aquatic animals. Z3@&page manual provides
detailed instructions for the handling and processing of narglves and crustaceans
for histological examination in a step by step mannerielddes color photographs and
illustrations of the processes, information on invedsb anatomy, signs of disease,
recommended tissue fixatives, color micrographs of te®Mpected from routine and
specialized stains, and cryosection technigues. Chapters been added on
histocytology, diagnostic techniques for blue crabs, eflsgeous techniques and
methods for mollusks, diagnostic techniques for the Iselftsclam, and special
techniques. An overview of the manual will be presented.
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Plasma Cortisol In White Perch: Associations With Sampling Mthod, Dissolved
Oxygen, And Water Temperature

Catherine Czerwinski

U.S. Geological Survey, National Fish Health resedrgboratory, 11549 Leetown Road, Kearneysville,
West Virginia 25430

Cortisol is the main corticosteroid in fish released upaposure to stress. Plasma
concentrations were quantified in white peMbrone americana from the Hackensack
River (NJ) and Pocomoke River (MD) by way of competitig€ISA. Cortisol
concentrations in white perch from the Pocomoke Rivarevgignificantly greater than in
Hackensack River fish. Fish were sampled using otterl,ttasp nets, gill nets, and
seining. Though differences in cortisol levels were sesed on sampling method used,
there were no significant differences. Although insesain water temperature are
associated with reduced cortisol concentrations, thaesétsevere not significant. There
were weak significant negative correlations of coltisaith dissolved oxygen.
Concentrations of cadmium and lead in muscle werefgigntly positively correlated
with cortisol, whereas there was a significant negatorrelation of mercury with
cortisol.  Though pooled results showed no significanso@ations of PCBs,
organochlorine compounds, or DDT and related compounds witisalpwhen females
were analyzed separately, a significant negative @tival between DDT related
compounds and cortisol was seen.
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