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INTERNATIONAL FISH HEALTH CON FE RENCE 
Th e Intern at ional Fish Health Conference sponsored by the Fish 
Health Sect ion of the American Fisheries Society is proceeding on 
schedule. As most Section members are aware, this will be the first 
inte rn ational meeting hosted by the Section and is being held in 
Vancouver, B.C. Canada july 19-21, 1988. Trevor Evelyn appears to have 
done his usua l efficient job of lining up the facilities at the Holiday 
In n-Vancouver Harbourside and BioMed Laboratories has generously 
offered to assist with the costs of a reception. With the urging and 
efforts of Ron Hedrick, the AFS Executive Committee has approved the 
establishment of the North American journal of Fish Health and it 
appears that papers presented at the meeting will form the first 
volume. 

While t he program will not be set until after the receipt of abstracts on 
May 15, the present plans are to have sessions in the following areas: 
Bacterial and Fungal Diseases, Viral Diseases, Protozoan Diseases, 
Parasit ic Diseases caused by Metazoans, Nutritional and Environmen­
ta l Diseases, Neoplasms and Other Proliferative Disorders, Immune 
Repsonses, Stress, Diseases of Molluscs and Crustaceans, Diagnosis 

NEW FISH HEALTH JOURNAL 
Dr. W.A. Rogers 

Auburn University 
Auburn, AL 

Th e new f ish hea lth jou rn al has been approved and will be published 
by th e Ameri can Fisheries Society. It will be titled, " The journal of 
Aquati c Animal Health." Manuscripts will follow the guide for authors 
published in Transactions of the American Fisheries Society. This guide 
will be avail able from Dr. W.A. Rogers. We are soliciting manuscripts in 
all areas of aquatic animal health. Papers may concern any marine or 
fresh-water species. We propose to publish papers in two major cate­
gories· art ic les and communicat ions. Manuscripts from the Interna­
tion al M eeti ng in Vancouver in july will comprise the initial publication 
and we will begin accepting manuscripts Sept. 1, 1988. Manuscripts 
should be sent to Dr. W.A. Rogers, Dept. of Fisheries and Allied Aqua­
cultures, Auburn Univ., Auburn, Alabama 36849. Publication costs will 
be $50 per page. Subscription to the journal will be $25 for AFS 
members and $105 for non-members. 

and Detection, and Disease Contro l. Interest in the meeting appears to 
be growing rapidly and it may be necessary to establ ish concurrent 
sess ions for some top ics, although, the o rganizers w ill try to avoid th is 
option . A poster area is p lan ned for those desiring th is form of 
presentat ion. 

If you have not yet made rese rvations it may be neces~ary to do so 
soon. Registration materia ls and abstract forms can hP obtained from 
Trevor Evelyn, Department of Fisheries and Oceans, Pacific Biological 
Station, Nanaimo, B.C., Canada V9R SK6, phone (604) 756-7066 and 
room reservations shou ld be made di rectly with the Holidav Inn­
Vancouver Harbou rside, 1133 West Hastings St., Vancouver, B.C. Can­
ada, V6E 3T3, phone (604) 689-9211 (toll free: 1-800-663-8882) or telex 
04-507763. You shou ld mention you are attending the meE'ting as a 
b lock of rooms at reduced rates is being held until June 18. 191l8. For 
those presenting papers, abstracts must be sent to Trevor by May 15, 
1988 and final copies of manuscripts will be due at the meeting. 
Registration fees wi ll be $50.00 (Canad ian funds) unti l July 1, after 
which they will be $55.00. 

WESTERN FISH DISEASE WOR KS HOP 

Wayne Brunson has generously offered to host the annual Western 
Fish Disease Workshop on july 18 at the Holiday Inn -Vancouver Har­
bourside in conjunction with the Intern ationa l Fish Hea lth Conference 
wh ich will insure a good attendance. The meeting was origi nallY schE'd­
uled to be held in the San j uan Is lands and Wavne wa~ kind E'nough to 
modify his plans. If you are planning to attend the one-dav WE'stern 
Fish Disease Workshop, you should notify the Holidav Inn as soon as 
possib le. Reigstrat ion for the meet ing wi ll be S7.00 and fu rther infor­
mation can be obtained from Wayne Brunson. 4912- 192nd St. SW, 
Lynnwood, WA 98036, phone (206) 776-9353. If vou are planning on 
presenting a brief talk, you shou ld contact Wavne immediately. 

Be a PRO - Recruit a New Member 
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FHS OFFICERS AND COMMITIEES 1987-88 

EXECUTIVE COMMITIEE 

Voting Members 
Ron Hedrick, Chai r and Pres ident, FHS 
Doug Anderson, President-Elect 
Bill Rogers, Immed iate-Past President 
Vicki Blazer, Secretary-Treasurer 
Charlie Sm ith, Chair, Nominating Committee 

Non-Voting Members (Chairs of Standing Committees) 
john Rohovec, Newsletter and Publications Committee 
Ron Hedri ck, Awards Committee 
Randy MacMillan, Membership and Balloting Committee 
john Schachte, Professional Standards Committee/ 

Board of Certification 
Ron Goede, Technical Procedures Com mittee 
Roger Herman, Archives Committee 
Ron Thune, Time and Place Committee 

STANDING COMMITIEES 

Nominating 
Charlie Smith, Chai r 
Craig Banner (2 years) 
Marshall Beleau (3 yea rs) 

Newsletter and Publications 
john Rohovec, Chair 
jim Winton 
Randy MacMillan 
Paul Bowser 
Doug Anderson 
Ron Thune 

Technical Procedures 
Ron Goede, Chair 
Kevin Amos 
Dennis Anderson 
Rod Horner 
jim Warren 

Professional Standards/ 
Board of Certification 

john Schachte, Chair 
Marshall Beleau (1 year) 
Paul Bowser (1 year) 
joe Sullivan (2 years) 
Drew Mitchell (2 years) 
Ted Meyers (3 years) 

Finance 
Vicki Blazer, Chair 
Randy MacMillan (Membership) 
john Rohovec (Newsletter) 

Awards 
Ron Hedrick, Chair 
Pete Bullock (2 years) 
john Fryer (3 years) 

Archives 
Roger Herman, Chair 
Margaret Ewing (2 years) 
Tony Amandi (3 years) 

Time and Place 
Ron Thune, Chair 
Paul Reno (2 years) 
Ron Hed ri ck (3 yea rs) 

AD HOC COMMITIEES 

International Meeting 
Trevor Evelyn, Chair 
Kevin Amos 
john Plumb 
john Rohovec 
Richard Heckmann 

Program (1989 Meeting} 
Paul Reno 
Ron Goede 

Pathogen Evaluation Criteria 
Dennis Anderson, Chair 
(To be named) 

Procedures Evaluation 
Emmett Shotts, Chair 
john Hawke 
Yolanda Brady 
Phyllis Barney 
Cliff Starlipper 
Howard jackson 
Ron Hed rick 
Diane Elliot 
Robert Durborow 

PASSAGES 

Tom Wellborn has left Mississippi State University and is now at the 
Universitr of Florida. His new address is Department of Fisheries and 
Aquaculture, University of Florida, P.O. Box 434, Blountstown, FL 
32424. His new phone number is (904) 674-8353. 

M.H. "Spike" Beleau has moved from Mississippi to Abbot Laboratories 
where he is now a senior research and development specialist. His new 
address is Abbot Laboratories, Department 453, 14th and Sheridan, 
North Chicago, IL 60064. His new phone number is (,112) 937-0088. 

INFECTIOUS HEMATOPOIETIC NECROSIS VIRUS 
NOT DETECTED IN SPAWNING SOCKEYE SALMON 

MAINTAINED IN FRESHWATER NET PENS 
Michael L. Kent 1, Lee W. Harre/12 and Ralph A. Elston 1 

1Battelle Marine Research Laboratory 
439 West Sequim Bay Road 

Sequim, WA 98381 

2Na tional Marine Fisheries Service 
Manchester Marine Experimental Station 

P.O. Box 38 
Manchester, WA 98353 

Spawning sockeye salmon were examined for the presence of IHN 
virus as part of the National Marine Fisheries Service sockeye salmon 
enhancement project in Washington State. It is suspected that the 
virus may be transmitted verti ca lly fro m the parents in reproductive 
fluid or directly within the egg (Mulcahy, D. and Pascho, R.j . 1985. j. Fish 
Dis. 8:393-396). Although not proven by definitive studies, it is widely 
believed that most, if not all, of adult sockeye sa lmon are infected with 
IHN virus at the time of spawning. 

This belief has been based primaril y on examinations of sockeye from 
their natural spawning grounds. In the present study, potential sockeye 
brood stock were captured before they reached their spawn ing 
grounds on tributaries of Wenatchee Lake, Washington during the 
summer of 1987. The fish were captured at the Dryden Dam, approxi­
mately 15-20 miles from where th e Wenatchee River runs in to the 
Columbia River. The f ish were transferred to freshwater net pens at 
Lake Wenatchee, Washington , where they were maintained until 
spawning. This was done to enhance their surviva l and to determine if 
this procedure would redu ce the prevalence of the virus in spawning 
fish. Contrary to the expectati o ns of many fishery biologists who 
reviewed the project before its inception, minimal mortalities occu;red 
in the net pens; approximately 10 of 250 fish died prior to spawning . 

Fish in the net pens underwent normal maturation and were spawned 
in late September through early October 1987. Kidney and spleen 
tissues, and reprodu ctive fluids were collected from all brood stock 
sockeye salmon from 24 September to 14 October 1987. Samples were 
collected shortly after spawning, placed in tissue cult ure medium 
containing 8X penicillin and streptomycin (800 ug/ ml } and delivered to 
the Battelle Marine Research Laboratory within 24 h. The ovar ian fluid 
or semen, kidney and spleen of all spawning males ( n ~97) and females 
( n~1 29) were assayed for the presence of IHN and lPN virus on EPC and 
CHSE-214 cell lines using standard techniques as described by Amos, 
K.H. (1985. Procedures for the detection and identification of certai n 
fish pathogens. 3 ed. Fish Health Sec., Am. Fish. Soc. Corvallis, Oregon ). 
All fish were assayed individually. Tissues were homogenized and 
incubated at 4°C in tissue cu lture medium with 8X penicillin /strepto­
mycin solution for 1-3 days prior to cu lture inoculation. After centrifu­
gation, the supernatant was inocu lated onto cells in 24 well plates at 
the following concentrations: 1:5 and 1:20 for rep rod uctive fluid and 
1:20 and 1:50 for spleen and kidney tissues. Cultures were incubated at 
15°C, and suspect cultures were blind passed after 14 days. For confir­
matory diagnosis, 37 of these fis h were also assayed at the fish pathol­
ogy laboratory, University of Ca lifornia, Davis using similar methods. 

No cytopathic effects indicative of IHN or lPN viruses were observed 
from any of the individual samp les at either dilution on either the 
CHSE-214 or EPC ce ll lines in fish tested at Battelle and U.C. Davis. The 
lack of detectable virus in the brood stock examined indicates that 
these fish were likely free of act ive IHN and lPN infections at the time of 
spawning. 

No significant mortalities were observed in the fry. Sixty of these fry 
were co llected for virus examination on 8 March 1988 and assayed for 
virus on CHSE-214 and EPC cell lines in 12 pools of 5 fish each as using 
standard methods as described above. No CPE indicative of viral infec­
tion was observed in these samples. 

These results indicate, contrary to common ly held beliefs, that not all 
returning sockeye salmon are infected with IHN virus. It is not known if 
salmon are carriers of IHN throughout their life, or if they become 
reinfected upon reaching their respective spawning grounds. Why the 
sockeye salmon in the present study were free of act ive virus at the 
time of spawning was not determ ined, but it appears captu re of th e 
fish prior to reaching the spawn ing ground preven ted infection. 
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IRIDOVIRUS ASSOCIATED WITH GILL 
NECROSIS SYNDROME IN WHITE STURGEON 

(ACIPENSER TRANSMONTANUS) 

R.P. Hedrick, j.M. Croff and T. McDowell 
Aquaculture and Fisheries Program 

Department of Medicine, School of Veterinary M edicin e 
University of California 

Davis, CA 95616 

Th e art ifici al culture of white sturgeon (Acipenser transmontanus) in 
California has been growing steadily and presently 10 farms are actively 
engaged in rearing juvenil es o btained from feral broodstock. Growth 
rates obtained in captivity have been exceptional and th ese fish have 
been marketed bo th for th e aquarium trade and as food fi sh. Di seases 
encountered in the earl y-rearing ph ases and broodstock deve lopment 
are the majo r di ff iculties now encountered by this growing industry. 

The principal disease problems occur during egg incubation, wi th 
funga l problems and in juvenil es under 12.5 em length . In th e latter 
case, many of the problems are assoc iated with poor adaptati on to 
art ific ial diets. Gill in fecti ons cau sed by Flexibacter spp. and live r 
diseases o f unknown etiology are commonly encountered during this 
reanng phase. Periodic bouts with adenovirus infecti ons of th e gut 
epithelium are also observed in ce rtain stocks. 

For th e past two years, fi sh at several farms have suffered from a gill 
drsease characterized by an initi al proliferative phase fo llowed by 
nec rosis of th e epitheli al ce lls. Gills in th e later stages were often free of 
bacterial agents and peri odic treatm ents with nitrofurans fa il ed to 
contro l th e disease. Fish with th e g ill condition often had live rs wit h 
abno rm al co lo r and texture. An examination of th e gill s at the light 
mrcroscopy level showed several cells in th e epithelium with slight ly 
enlarged nuclei and a strongly basophili c cytoplasm. An examinat ion 
of these enlarged and rounded ce lls by electron microscopy showed 
abundant hexagonal and enve loped virion wi th a mean diameter of 
258 nm (between opposite sides, n=20) present in the cytoplasm (Fig 1 ). 
Th e virions (206 nm in diameter) possessed a prominent internal elec­
tron dense nucleoid . M any incompletely form ed or partially fill ed 
parti c les were also observed. 

Th e virus parti cles obse rved in th e white sturgeon g ills are ve ry similar 
in size and morpho logy to members of the iridoviridae. Perh aps th e 
best kn own representatives of this group of viruses among fishes are 
lymphocystis virus and erythrocyti c necrosis viru s. 

Th e so urce and signifi cance of th e iridovirus in sturgeon is unknown 
although similar viruses have been repo rted as ca uses of gill necrosis in 
cyprinid fish es. Attempts to culture th e agent on sturgeon cell lines 
and to transmit the disease by cohabitation with healthy juvenile 
sturgeon fail ed. 

<.'.·. w. " 

• f 

Figure 1. lridovirus from white sturgeon. 

WATER TEMPERATURE SIGNIFICANTLY AFFECTS 
FIELD SURVIVAL OF MARKED FISH 

Leslie E. Hollands-Bartels and M ichael R. Dewey 
National Fisheries Research Center, P.O. Box 818 

La Crosse, WI 54602-0818 
Marks and tags are useful tools for fi shery managers and resea rchers 
and are used to obtain info rm ation for stock assessments, behavior and 
movement patt erns, age va lidations, mortality rates, and populati on 
estim ates. Mi nimal marki ng-indu ced mo rtality is a criti ca l assum pt ion 
for valid interpretati ons of data resul t ing from mark/ reca pture. Of the 
many techniques available, flu orescent-pigment marki ng has been 
shown to resul t in m in imal mortality from th e handling and markin g 
procedure. Pressures needed fo r flu orescent tagging, species to ler­
ances, and th e effects of temperatures on surviva l were evaluated in 
laborato ry settin gs to deve lop procedures that would ca use minimal 
mortality. However, work undertaken at the Nati ona l Fisheri es Cente r­
LaCrosse obse rved sign ificantly d ifferent surviva l pattern s in the fi eld 
from th ose obse rved in th e laboratory. 

Fluo rescent-pigment marking techniques were used in a study to 
examine hab itat specif icity of juvenile sunfishes and adult minnows in 
backwaters of th e upper M iss iss ippi River. Th e I iterature and confirma­
tory studies in the laboratory, where test individua ls we re held in 12°C 
well water, indicated that our target gro ups-juvenil e bluegills (40-60 
mm total length ) and adult minnows-were q ui te capable of with­
standing the 90 PS I and 180 PSI applicati on pressures, respectively, 
with littl e mo rta lity. Field marking of juvenil es and minnows was 
initiated in mid-sum mer and resulted in virtually 100 pe rcent mortality. 
We repeated marking of juvenile bluegills in August (25.6°C) and expe­
ri enced a 98 pe rcent mortali ty, incl ud ing 84 percent of control fish 
(handled but not marked). High water temperatures and associated 
lower to lerances of stress are beli eved to have been th e ca usal facto rs 
in our field mo rtali t ies. A se ries of temperature-re lated f ield stu dies 
was initi ated to mark and hold f ish under " natu ral" con di tions in 
backwater areas fo r th ree to fo ur days to assess the combined impact oi 
handling and marki ng on surviva l as river temperatures dec li ned. 

For the f ield st udy, sma ll b lueg ills (30-60 mm) were marked at 90 PS I 
whil e larger f ish we re marked at 140 PS I. Fi sh we re di vided in to three 
groups: (1) small b luegil ls (30-60 mm ), (2) minnows (35-70 mm ), and (3) 
larger cent rarchids and percids (75-155 mm). Hand ling stress was min­
imized by immediately p lac ing f ish in small f loat ing mesh-bottom trays 
afte r co ll ecti on by se ine. Th ey were transpo rted, marked, and placed in 
large ho ld ing cages fo r monito ring. Contro l f ish were treated in th e 
same manner as marked f ish, except fo r the p igment appli cati on. Th e 
percent mortali ty in all lots was determ ined on day 3. Th ese field 
studi es were condu cted from September th rough mid-October, when 
river temperatures were declin ing from 19.5° to 10.0°C. 

Water temperature signi ficantly influenced the degree of morta lity 
observed in our f ield studies. In addit ion, the vari ous groups responded 
different ly to th e capture/ mark ing process. Morta li ty among small 
bluegills and th e larger centrarchid /pe rcid group was di rect ly related 
to temperatu re and decreased not iceably below 18.5°C. M innows did 
not show thi s decrease in morta li ty w ith cooling river tempe ratures; 
mortality was high at all temperatures and surviva l was never greater 
than 50 percent. Mortali t ies among controls were slight ly lower but 
showed similar t rends. W ithin the larger cent rarchid /percid group, 
individual spec ies var ied in th eir to lerance to capture and marking. 
Seven di ffe rent species were tested and most showed no morta li ty. 
Mortaliti es occurred in b lueg ill s only in th e 19.5°C treatment but black 
crappi es d ied at all temperatures. Black crapp ies appeared to be par­
ti cularl y sensitive to marking stresses; mortalit ies of 100, 67, and 50 
percent occurred at temperatures of 19.5, 18.5, and 13.6°C, respec­
ti ve ly. At 10°C, only 17 percent of th e crapp ies died, but thi s was still 
greater th an fo r any of the oth er spec ies in the larger centrarchid /per­
cid group. 

We have fo und that the co ll ect ion and marking of small fishes, and 
some larger o nes, dur ing the summer causes a var iab le and unaccep­
table level of mortality. W hen water temperatu res were above 19°C, 
se ining and the remova l of th e f ish from th e net alone ca used greater 
th an 75 pe rcent morta li ty. Mark ing of sma l l f ish on ly in spring and fall 
may reduce morta li ty. 

O ur data also indica te considerab le variation in morta li ty by size and 
taxa. Wh en study object ives permit, those taxa more to lerant to high 
terir pe ratu re.s and hand ling stresses should be used in marking studi es. 
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LAKE TROUT MORTALITIES 

John Quam 
US Fi h and Wildlife Service 

Federal Building 
Twin Cities, MN 56111 

A serious problem has deve loped over the past severa l years that could 
severely impact the lake trout res toration program in th e Great Lakes. 
Several lake trout rearin g stations have incurred excess ive losses of 
fingerling fish due to unexplained causes. 

In 1983, essentially all production fish being propagated in outside 
raceways were lost at the Pend ill s Creek, H iawath a Forest Nati onal fish 
Hatcheries and th e Marquett e State Fish Hatchery in Mich igan. No 
known fish pathogen could be detected and losses were attributed to 
nitrogen gas supersaturati on. Further losses occu rred in 1984. In janu­
ary 1986, a major die-off of lake trout occurred at the Iron River 
Wisconsin National Fish Hatchery. A task force of USFWS rE:searchers 
assembled at the station in an attempt to iso late th e problem. The 
group's conclusion was that an infectious agent was present and had 
spread from outside raceways to f ish being held inside th e hatchery 
building. Approximately 20% of the year ling fish outs ide were lost, as 
well as, the entire lot of ove r three million fingerlin g fish ir:1 the 
hatchery building. 

Attempts at isolating an infectious agent have con tinued at th e 
National Fisheries Center-Leetown, West Virgini a; LaCrosse Fish Dis­
ease Control Center, Wisconsin; and at th e Universi ty of Rhode Island, 
with little success. Losses at Iro n River continue although stringent 
precautions have been taken to minimize th e risk of infection by 
separating broodstock from production unit. 

A further review of previous lake trout morta liti es revea led that excess 
mortalities have also occurred in New York state hatcheri es, as well as, 
hatcheries in Tennessee, Illino is, and Wiscon sin. Aga in, known fish 
pathogens were not found in moribund fish . The magnitude of this 
problem is such that the entire Great Lakes Basin may be affected and, 
therefore, remedial action is necessary to identify and control the 
ca usative factor or factors. 

On October 27-28, 1987, a group of research and operati ons personnel 
(list attached) met in Twin Cities, Minn esota to discuss this issue and 
needed actions to solve th e problem and restore lake trout production 
to normal. Following is a summary of the findings of this group and a 
chronological action plan with est imated budget needs. 

In response to a conclusion by a special task force in June 1986 that an 
infectious agent was th e primary factor in losses of lake t rout at the Iron 
River National Fish Hatchery, the USFWS initi ated a number of hea lth 
management pract ices. First, resident brood fish were iso lated from 
egg incubation and fry-rearing areas, and the effluent from the brood­
stock section of th e hatchery was directed to the waste treatment 
lagoon. Strict control measures for disinfect ion were inst ituted, includ­
ing foot baths, disinfectant hand washes, and separate se ts of equip­
ment restricted to use in th e broodstock area. Seco ndly, eggs were 
disinfected before being taken from th e broodstock area. All produc­
tion facilities and equipment, other th an the broodstock raceways, 
were disinfected before eggs were placed in th e incubators. Fish in th e 
waste treatment lagoons were erad icated. 

Susceptible young lake trout w ere held in li ve cages placed in the 
effluent from broodstock raceways. In june, th e disease was detected 
in one of five cages. This indica ted that ca rri ers were present among 
the brood fish. 

Despite rigorou s isolation and di sinfection efforts, th e disease reap­
peared in outside product ion ra ceways in earl y Septem ber and 
reached epizooti c proportions in a num ber of raceways. To date, over 
420,000 fish from the 1986 egg take have died. More losses are 
expected. 

El ectron microscopy has detected the presence of several unknown 
organisms in epithelial ti ss ues of diseased lake trout fi ngerlings. 
Although the organisms could not be identified, they are suspected of 
being a virus or a possible chlamydia. 

Th erapeuti c measures were attempted. In human medicine, chlamy­
dia! in fectio ns are treated with tetracycline or erythromycin. Erythro­
myci n was fed to fish in affected raceways fo r 21 days with no effect on 
th e course of the disease. Subsequent attempted th erapy with tetracy­
cline and Romet-30 is in progress with no evident beneficia l effect. The 
disease has continued to spread in the raceways and it is evident that 
th e etio logica l agent is highl y virulent, very contagious, and very dan­
gerous to lake trout. Other species of sa lmon ids appear to be refractile 
to th e disease but could be carr iers w ithout developing acute infec­
tions. 
Poss ible explanations for fai lure of the rigorous san itat ion /disinfection 
program were considered. Although human facto rs could not be 
comp letely ru led out, this was considered to be unlikely. It was noted 
th at th ere was considerabl e bird act ivity between th e lagoons and the 
lower raceways. Th e primary predators involved we re gulls and great 
blue herons. Th ese b irds are suspected of being active or passive 
transmitte rs of the in fec tive agent and could have ca rri ed th e organism 
from the effluent lagoons. Birds have been known to transfer fish 
diseases and are also known hosts for chlamydia! infec tions. Escaped 
fi sh from the raceways have repopulated the lagoons and would have 
been exposed to the disease agen t via eff luent from the brood fish 
ra ceways. Any transfer of fish, dead fis h, or bird excreta to the produc­
tion raceways would th us have provided a poss ibl e route for introduc­
tion of the pathogen. 

It is now evident that the disease poses a very real and major threat to 
lake trout culture throughout the enti re nat ion. Un less contro l mea­
sures can be developed quickly, the disease cou ld place lake trout 
r .. ~s to rat i on efforts and a majo r portion of the Great Lakes sport fish ing 
industry in jeopardy. Emergency action is warranted. 

Although the causative agent is, as yet unknown, two courses of action 
require immediate attention. Fai lure of the attempts to prevent transfer 
of th e pathogen between carrier brood fish and production fish 
strongly indicates that the presence of both age groups of fish at the 
same stat ion is incompatib le to successfu l lake trout culture. It will be 
necessary to temporari ly depopulate the Iron River National Fish 
Hatchery of all fish to accomplish complete disi nfect ion of th e station. 
Alternate housing of the present brood fish or altern ate sources of eggs 
must be developed. 

Repopu lation of the station is recommended on ly through th e intro­
duction of disinfected eggs o r by f ish from sources known to be free of 
th e d isease. 

Although the quest ion of possible transfer of th e pathogen within eggs 
has not been answered conclusively, hatchery experiences associated 
with shipments of eggs from known infected hatcheries to clean sta­
t ions suggest that this route of transfer is un likely. Until research can 
exp lore the matter in detail, the issue w ill have to remain an open 
question. 

Concu rrent ly, and equal ly important to d isin fection of the facility, is 
the need to identify th e et iolog ica l agent and to develop methods to 
detect presence of the organ ism. This info rm ation is vital to determine 
the incidence of th e disease, to determin e whi ch stocks harbor th e 
pathogen, and to eva luate the success of eradicati on efforts. 

Three possible types of infect ive agents have been suggested in studies 
of the disease. Th ese include a viral agent, a chlamydia-like organism, 
and a poss ib le high ly virulent myxobacteria. Until one of th e organisms 
has conclus ively been demonstrated to be th e cause of th e disease, all 
three possibilities must be checked. Each requires a different approach. 
Electron microscopy wil l be requi red . Tissue culture capability and 
spec ial lake trout ce ll lines are li ke ly to be needed. 

Poss ible viral agents are being investigated at the National Fish Health 
Research Laborato ry and at the Un iversity of Rhode Island. 

Th e quest ion of poss ible chlamyd ia or related organ isms wil l be inves­
t igated by the National Veter inary Se rvices Labo ratory (USDA) at Ames, 
Iowa. 

At present, a possible myxobacter ial agent has been detected on ly ;~t a 
single location (New York) that is geograph ica lly distant from the 
endem ic area of the lake trout syndrome (upper Midwest). As a conse­
quence, it was recommended that thi s organism be invest igated by the 
Region 3 Fish Disease Control Center in cooperat ion with the state of 
New York fish pathologist. 
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Editor's note: Th e previous article is an epizootio log ica l description of 
occurrence of a d isease in lake trout. Subsequent to that desc ripti on, 
wo rk has continued in some labo ratories to determ ine the etiological 
agent. Th e fo ll owing art icle gives some evidence that a viral pathogen 
might be responsible for the lake trout mo rtality. 

VIRAL EPIZOOTIC EPITHELIOTROPIC DISEASE 
OF LAKE TROUT (SAL VEL/NUS NAMA YCUSH) . 

T. Bradley 1, P. Chang 1, D. M edina 1, and}. McC/ain2 

1Dept. of Fisheries, Animal and Veterinary Sciences 
University of Rhode Island 

Kingston, Rl 02881-0804 

2fron River National Fish Hatchery 
P.O. Box 37 

Iron River, WI 54847 

During th e past 4 years cumulative mortaliti es of unknow n eti o logy of 
hatchery reared juvenile lake trout in th e Great l akes Region have 
exceeded 15 milli on individuals. Epizooti cs have been reported at 7 
hatcheri es in 4 states. Investigat ions of environmental conditions, 
ec toparas it es and known bacteria l, funga l, and vi ral agents fail ed to 
reveal th e cause of mortaliti es. Les ions associated wi th the epizootics 
include: hype rpl asia and hypertrophy of branch ial and skin epithe­
lium, renal tubule degeneration and dilat ion of glomeruli . 

Recent ly, we have isolated a previ ously undescribed virus from mori ­
bund lake trout. Th e virus, which measures 110 nm in diameter (Fig. 1 ), 
has not been charac teri zed completely. Puri f ied viru s, as described by 
isopycnic centrifugation and electron microscopy, has been utilized in 
infect ivity stu dies to fulfill Koch's postulates and veri fy that th e virus is 
th e etio log ica l agent. Ho ri zontal transmiss ion has been demonstrated . 
Uninfected juvenile lake trout exposed to mo ri bund f ish at 10°C exhi ­
bited c linica l signs of w hirling, ataxia and hyperexci tability and died 
10-1 5 days post contact. Infectivity studies wit h rai nbow trout, brook 
t rout, and brown t rout indicate that th ese species are no t susceptible. 

In vitro propagati on of th e agent has not been accompli shed. The virus 
does not multipl y in EPC, RTG-1 , FHM and CHSE-214 ce ll lines. Primary 
lake trout ce ll cultures are being evaluated presently. 

Th e epidemio logy of th e disease and th e im pact on f ish in th e great 
Lakes is unknown . Deve lopment of an in vitro assay is a prerequisite for 
answering th ese questi ons and fo r successful management of this 
disease. 

Figure 1. El ectron photomicrograph of negative stain ed parti cles of 
epizootic epitheli otropi c virus. 
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WHIRLING DISEASE IN IDAHO 

A.K. Hauck, Sharon Landin and Sharon Wavra 
Idaho Department of Fish & Came 

1800 Trout Road 
Eagle, ID 836 16 

j oseph Lientz 
U.S. Fish and Wildlife Service 

Ahsahka, 10 83520 

Myxobolus (M yxosoma) cerebra/is has been confirmed histo logically 
at three fac il iti es in Idaho. Pat Chapman made the f irst and second 
ident if icat ions in August 1987. These w ere at a state operated hat chery 
on th e upper Sa lmon River in juvenile spring chinook and in juvenile 
summer chinook at a state operated hatchery on the Pahsimero i Rive r. 
Fish at both locati ons exhib ited minor wh irl ing behavi or, and some fi sh 
at the Pahsimeroi River facili ty also had characteri stic b lack ta il s. 

Rainbow trout at a private hatchery in the lost River drainage were 
found positive in December 1987. No ex ternal signs were seen in it iall y 
in th ese fish , and only very minor whirling behavio r was seen later. All 
three findings have been confirm ed h isto log icil lly. 

Sampling effo rt to evaluate the distribut ion of M. cerebra/is in Idaho is 
continu ing. Salmon ids from Clea rwater River, Snake River, and Salmon 
Falls Creek have tested negat ive to date. 

Addi tional w ild, hatchery, and return ing anadromous f ish from a 
number of sites throughout Idaho have been exam ined; fro m this 
testing, M. cerebra/is has been confirm ed onl y at a small, private t rout 
pond on Rapid River. Samples from th e Jarb idge River, from a small 
fa rm pond in northern Idaho, and a state hatchery in southern Idaho 
contained myxosporidan spores with si milar M . cerebra/is morphol­
ogy, but histopath ologi cal tests have e ither not provided conf irmat ion 
or have not yet been conducted . 

Th e Idaho Departm ent of Fish and Game (IDFG) is rev iewing all ship­
ment reco rds fro m the affected hatcheries to eva luate th e source and 
d ist ri but ion. The IDFG and USFWS will cont inue tes ting fish at unaf­
fected hatcheries and watersheds fo r th e same pu rpose. 

THE EFFECT OF DIFFERENT SALT SOLUTIONS 
ON TH E SURVIVAL O F 

AMYLOODINIUM OCELLATUM 

Edward}. Noga 
School of Veterinary Medicine 
Nor th Carolina State University 

4700 Hillsborough Street 
Raleigh, NC 27606 

With an increasing interest in culturing warmwater marin e and estua­
rin e species such as striped bass and redfish, th e dinoflagell at e ecto­
paras ite Amyloodinium ocellatum has become an increas ing prob lem 
in aquaculture. Consequ ently, we adapted the pa rasite to ce ll culture 
in ord er to facili tate th e stu dy o f th is pathogen (Noga, E.]. 1987. Science 
236: 1302-1304). In developi ng thi s propagation sys tem, we tested a 
number of diffe rent salt so lu tions and found that the paras ite was 
capable of grow th in completely defin ed med ia that contained only 
majo r mineral sa lts (i.e., Na, K, Cl, Mg, Ca, SO,, PO,, and C0 3) . Trace 
mineral s norm ally present in seawater or other nutr ients (amino acids, 
vitamins, etc. ) were not needed. 

Interestingly, not all the simp le salt solu t ions tested were equally as 
good in supporting surviva l o f the parasi tes. Some sa lt solutions, even 
though they were h igh in sa linity (osmolari ty), d id no t al low pro longed 
survival of Amyloodinium. Whil e th e types of salts in the perm issive 
and non permiss ive solu t ions were identical, the proportions of differ­
ent salts varied somew hat, suggesting that manipulation of th e sa lt 
composi ti on (e.g., by add ing certain salts) might be used to treat this 
di sease. We are in iti ati ng studies to examine how manipu lation of the 
sa lt compos iti on may inhibit growth of this parasite. This information 
may ho ld promise no t onl y for treating amyloodiniosis but may allow 
prevention of infecti ons beca use o f the stabi lity of these mineral sa lts 
and (presumabl y) their relati ve ly low toxicity compared to conven­
t i<;> nal chemoth erapeutants. Hopefull y, thi s informati on may also be 
useful in controll ing o ther ectoparasiti c infecti on 
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CONTROL OF FURUNCULOSIS WITH ROMET® 

R. ArmstmnJ? 1 and D. Kieser2 
1Department of Pathology 

University of Guelph 
Guelph, Ontario, Canada N1C 2W1 

2Department of Fisheries and Oceans 
Pacific Biological Station 

Nanaimo, B.C., Canada V9R 5K6 

A tield trial to investigate the valu e of ea rly treatment in preventing 
summer mortaliiies in juvenile coho sa lmon (Oncorhynchus kisutch) 
due to Aeromonas salmonicida septicemia (furunculosis) was carried 
out the Puntledge Salmonid Enhancement Program facility on Van­
couver Island, British Columbia. Furunculosis is an annual problem in 
coho parr at the site following the increase of water temperature in the 
early summer. 

The rearing channel is suppl ied with unfiltered surface water. It is 
divided serially into four sections, each of which was stocked in early 
june 1987, with 300,000 coho fingerl ings. To compare the efficacy of 
advance treatment with that of treatment following diagnosis of the 
disease, two of the sections received 10 day oral treatment with a 
potentiated sulfonamide, Romet®, beginning july 1. The two remain­
ing sections received the same treatment when mortality due to A. 
salmonicida had reached 1,000 fish per day in each of these sections. 
The drug was administered, premixed, in a commercial diet (Oregon 
Moist Pellets) that was fed at 3.5% of body weight daily. During the 
period of the study (june 23-August 28, 1987), mean daily temperatures 
and mortality counts were record ed. Samples of moribund fish were 
taken from each section weekly to document whether A. salmonicida 
or PKD was accounting for th e losses. Antimicrobial sensitivies of 
strains isolated were measured by cu lturing peptone-saline suspen­
sions on Mueller-Hinton agar in the presence of drug-impregnated 
discs. 

Mean daily mortalities and temperatures smoothed over 3 days are 
presented in Figure 1. The earl y-treated sect ions received the drug 
from July 1 to 10 (so lid bar in Figure 1), and the other two sections 
received it from july 21 to 31 (dashed bar). One of the early-treated 
sections received a second 10-day treatment starting july 24, when 
mortalities in that section approached 1,000 per day. The cumulative 
mortality figures for the study period are summarized . 

Cumulative Cumulative% 
Section Treatment Mortality Morta lity 

1 Late 29444 9.8 
2 Early 7450 2.5 
3 Early 21635 7.2 
4 Late 46772 15.6 

Mean cumulative% mortality of the ea rly-treated sections was signifi­
cantly lower (p < 0.001, Student 's t test) than that of the late-treated 
sections. The pattern of mean daily mortalities observed in the differ­
ent treatments (figure 1) suggests that early treatment gave nearly 
complete protection fo r approximately 10 days following cessation of 
treatment. Although furunculosis subseq uently occurred in the early­
treated groups, daily mortality counts never reached the levels 
observed in the late-treated groups. Romet resis tance was not ob­
served in the A. salmonicida strains isolated during this study. 

The most common diagnosis in the weekly samples of moribund fish 
prior to july 27 was furunculosis. The PKX organism was observed in 
Diff-Quick®-sta ined kidney impression smears, but gross pathologic 
changes typical of the disease were not observed until the week of july 
27. Following this date, proliferative kidney disease and fungal growth 
on the skin or gills were th e predominant diagnoses. These occurred 
independently ill some of the fish exa mined and concurrently in oth­
ers. Isolation of A. salmonicida in th e occasional fish suggested that this 
organism continued to be responsible for a few mortalities. Many of 
the fish exam ined histologically had meta cerca riae of the trematode 
Utplastomwum spathaceum present wtthm the1r ret1na, and an occa­
sional fish had a mild epitheliocystis-like infection of branchial epithe­
lial ce lls. If the latter can be confirmed as epitheliocystis, this would be 
the first record of this condition in sa lmon ids in British. Columbia. 
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ISOLATION OF VIRUSES FROM CYPRINID FISHES 

R.P. Hedrick, }.M. Croff and T. McDowell 
Aquaculture and Fisheries Program 

Department of Medicine, School of Veterinary Medicine 
University of California 

Davis, CA 95616 

W.H. Wingfield 
Department of Fish and Came 

Fish Disease Laboratory 
2111 Nimbus Road 

Rancho Cordova, CA 95670 

Golden shiner virus (GSV) was the most common agent isolated from 
populations of go lden shiners (Notemigon us crysoleucas) and grass 
carp (Ctenopharyngodon idel/a) either directly from Ca lifornia state 
waters or from fish bound for import. The virus induced rapid cytopa­
thic effects (C PE) characterized by syncytium formation in the EPC ce ll 
line in 1 - 2 d at 25°C. This type of CPE is exhibited by all members of a 
recently described group of reoviruses from aquatic poikilotherms 
(includes catfish, chum salmon, American oysters). All of the viruses in 
our study exhibiti ng this type of CPE were readily neutralized by 
anti-GSV rabbit serum and had identical electrophoretic patterns of 
the RNA genome segments to that of GSV (reference strain from Dr. J.A. 
Plumb, Auburn University). 

The virulence of one virus isolated from grass carp was further investi­
gated by expos ing young grass carp (1.2 g) and golden shiners (0.5 g) by 
immersion to 107 3TCID50/ ml of virus for 30 min before water (25°C) 
flow was resum ed to the aquaria. There were no mortalities in either 
species of the experimental group or among control groups held 
under the same conditions but not exposed to the virus. Additionally, 
there were no indications of microscopic changes induced by the virus 
as judged from histologica l sections although concentrations of 
10S.STCID50/g were detected in pooled samples of kidney, liver and 
spleen of golden shiners 1 wk after exposure. Concentration of virus in 
pooled kidney, liver and spleen of grass carp were considerably lower 
(103·3TCID50/ g) after one week. Four weeks following exposure, virus 
was detected in only one pool from golden shiners and the concentra­
tion was below the level needed to establish a 50% endpoint. 

In a second study, juvenile grass ca rp were injected (intraperitonea lly) 
with 1QB.2TCID50 of the same virus used in the study with small fish. 
Again there were no indicat ions of disease although virus was easi ly 
recovered from fish at 3 wks and again at 3 mo. following injection. 
Mean water temperature was 25°C during ihe course of the study. 

A second virus iso lated fro m two populations of golden shiners 
induced a unique CPE characterized by rounded clusters of cells that 
first appeared at 1 wk after inoculation of EPC cells. Th e virus which was 
not neutrali zed by anti-GSV se rum, was sensitive to chloroform treat­
ments.ln initial trials, the virus has failed to replicate or cause disease in 
golden shiners exposed to the agent by immersion but further studies 
are warranted. Electron microscopy of infected cells or virus concen­
trated from the cu lture media, showed numerous round to hexagonal 
particles with a mean diameter of 81 nm. There is also evidence of a 
tightly fitted membrane around the virion. 
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ASSOCIATION OF AEROMONAS SOBRIA 
WITH MORTALITIES OF ADULT GIZZARD SHAD 

Ana M. Baya and Frank M. Hetrick 
Fish Disease Program, Department of Microbiology 

University of Maryland 
College Park, MD 20742 

Motile Aeromonas strains have been associated with a wide range o f 
infecti ons occurring in fish and other poikilothermic and homeoth er­
mi c animal s as we ll. Th e majority of f ish infecti ons by Aeromonasspp. 
have been due to A. hydrophi/aa nd A. sa /m onicida. We report here th e 
association of A. sobria with an epi zooti c in a natural populati on of 
gizza rd shad (Oorosoma cepedianum). In Jun e, 1987, large numbers of 
shad were found dying in th e C and 0 ca nal which parall els th e 
Potomac River in Maryland. Specimens were brought to us by National 
Park Service personnel. No ex tern al or intern al les ions were evid ent. 
Pure cultures of A. sobria were iso lated from th e kindey, liver and 
sp leen of all 6 fish examined. Th e ro le of di sease in th e decline of shad 
populati ons in th e Chesapeake Bay is unknown since littl e has been 
done on the microbial pathogens of thi s spec ies. We plan to do tran s­
mission studi es thi s summer to determin e if A. sobria ca n ca use shad 
mortaliti es under controll ed laboratory conditi ons. 

BOOKS OF INTEREST 

Fish Immunology. ).S. Stolen, D.P. Anderson, and W.B. va n Muiswinkel, 
Eds. Elsev ier Sc ience Pub lishing Co. Inc., P.O. Box 1663, Grand Central 
Station, New York, NY 10163. 485pp. $72.75. 

Thi s book contains th e proceed ings of an Intern ati onal Meeting on 
Fi sh Immuno logy, held in Sa ndy Hook, New Jersey, September 1985. 
The comprehensive coll ec ti on in cludes th e sessions: 1) Fish immuno­
globulins, lymphocyte popu lat ions, MHC, non-specific factors, so luble 
substances, 2) Lymphocyte and macrophage st ru cture and fun cti o n; 
ontogeny, lymphoid organs, 3) Ce llular and humoral responses, 4) 
Modulat ion of th e immun e response, and 5) Immunity to di sease 
agents. Th e 47 sc ien ti f ic papers, which also appear in vo lume 12 of 
VETERINARY IMMUNOLOGY AND IMMUNOPATHO LOGY are in­
dexed by author and subject. 

Fish immuno logy is rapidl y advancing and dividing into spec iali zed 
areas. This co ll ec ti on of papers g ives an outstanding presentation for 
updating the pathologists and biol og ists in fish hea lth in examining 
new areas of disease diagnosti cs, immunizat ion against diseases, and 
technica l features of th e fi shes immun e response. This book is highly 
recommended also in graduate courses. D.P. Anderson 

* * * * * 

Immunology and Disease Control Mechanisms of Fish. T.C. Hunt and A.R. 
Margetts, Eds. Published in th e Journal of Fi sh Biology, 31 (Supp lement 
a). Inquires for obtaining copi es should be directed to Attention jill 
Kettl ey, Subscriptions Department, Journal of Fish Bio logy, Academic 
Press Limited, High Street, Foo ts cray, SIDCUP, Kent DA14 5HP, U.K. 
1987. 

Convenor, Professor M.). Manning, assisted by Drs. M.F. Tatn er and C.) . 
Secombes, gathered a group ai intern ationall y recognized fish immu­
nologists at Pl ymouth, England in 1987. Th e results of this Symposium, 
supported by th e Fisheri es Soc iety of th e British Isles, are published in 
thi s suppl ement containing 32 fu ll papers and 14 brief communica­
tion s. Th e papers are grouped according to the broad subject headings 
of Immunoglobulins and antibodies, Lymphocyte populations, Im­
mune system, Immunogeneti cs, Ph agocyt ic responses, lmmunomodu­
Jation, Immun e response to disease agents, lm munoparasitology, 
Immunizati on and vaccines. Th e index of authors and subjects is 
incl uded as a separate f lyer. 

Since th e Pl ymo uth meetings were held 5 months prior to th e appear­
ance of this co ll ecti on of pub li shed sc ienti fic papers, th e editors are 
ce rtai nl y to be congratulated for th eir o rgani za ti ona l ab iliti es. Thi s 
edition also reflec ts th e increas ing international impo rtance of aq ua­
culture and fish fa rmin g in promotin g research and development in 
fi sh immuno logy. The series of papers is an exce llent contribution to 
this growing fi eld. D.P. Ande rson 

FUTURE EVENTS 

Jun e 16-18, 1988- Eastern Fish Health Workshop. Un ivers ity of Maine, 
Orono. Fo r information: Dr. Paul Reno, Un ive rsi ty Maine, Depart­
ment of Microbio logy Mitchn er Hall , Orono, Maine 04469-01 31. 
(207) 581-2810. 

jul y 17-18, 1988. Western Fish Disease Workshop. Holiday Inn- Van­
couve r Harbourside, Vancouver, British Co lumbia. For informa­
ti on: Wayne Brunson, Washington Department of Wildlife, 4912-
192nd St. SW, Lynwood, WA 98036. (206) 776-9353. 

jul y 19-21, 1988 - Fish Health Section of the American Fisheries Society. 
International Fish Health Conference. Holiday Inn-Vancouve r Har­
bourside Van couver, Briti sh Co lumbia. Fo r information: Dr. Tre­
vo r Evelyn, Department of Fisheri es and Oceans, Pacifi c Biologi­
ca l Station, Nanaimo, B.C. Canada, V9R 5K6. (604) 756-7000. 

jul y 24-29, 1988 - International Society of Developmental and Compara­
tive Immunology. University of Nottingham, England. For informa­
tion: Dr. Michael Balls, Department of Human Morphology, Med­
ical School, University of Nottingham NG7 2UH. 

August 22-25, 1988 - International Symposium on Viruses of Lower Verte­
brates. University of Munich, Germany. For information: Dr. W . 
Ahne, Institute of Zoology and Hydrobiology, University of 
Munich, Kaulbachstrasse 37, D-8000 Munchen 22 Fed. Rep. Ger­
many (089) 2180-2785 (2687) 

September 6-9, 1988- Aquaculture International Exposition. Vancouver, 
British Co lumbia. For information: Project Coordinator, Aquacul­
ture International, Box #202, 999 Canada Place, Vancouver, B.C., 
Canada V6C 3C1. 

October 2-6, 1988. Third International Colloquium on Pathology in Marine 
Aquaculture. This meeting will be held in Gloucester Point, Virgi­
nia at the Virginia Institute of Marine Science and will include 
topi cs on vira l, microbial, parasitic and chemical diseases of mol­
lusca, crustacea, finfish and other marine and estuarine an imals. 
For further information please contact: Dr. Frank 0. Perkin s, Vir­
ginia Institute of Marine Science, College of William and Mary, 
Gloucester Point, Virginia 23062, (804) 642-7102. 

February 12-16, 1989- Aquaculture '89. Th e Westin Bonaventure Hote l, 
Los Angeles, California. For information : Conference Headquar­
ters, Crest Internation al, 940 Emmett Avenue, Suite 14, Belmont, 
California 94002. 

April18-21 , 1989- The Second Asian Fisheries Forum. Fisheries Sc ience 
and Communities: Partners in Deve lopment. Tokyo, Japan. For 
in fo rmation: The Secretariat, Th e Second Asian Fisheri es Forum, 
Department of Fisheries, Faculty of Agriculture, The Unive rsity of 
Tokyo, Yayio 1-1-1, Bunkyo-ku, Tokyo 11 3, japan. 

May 9-12, 1989. Riparian Management Symposium.Th is symposium wi II 
be co-sponsored by th e Montana Chapter and The W estern Div­
ision of th e AFS. The workshop will be held at the Montana 
Convention Center, Billings, Montana. For a preliminary program 
and symposium detail s contact: Glenn Phillips, Publicity Chair­
man, Montana Department of Fish, Wildlife and Parks, Capitol 
Station, Helena, Montana 59620, o r call: (406) 444-2406 (M aril yn 
Goetzinger). 

September 12-13, 1988. Mysid-Fisheries Symposium. Thi s will be a one­
day spec ial sess ion within th e Ann ual AFS meetin g held n 
To ronto, Ontario. For information: Eric Bergersen, Co lo rado 
Cooperative Fi sh and Wildlife Research Unit, 201 Wagar Buildin g, 
Co lorado State University, Fort Co llins, Co lorado 80523, (303) 
491-6942 or Tom Nesler, Co lo rad o Division of Wild life, 317 W est 
Prospect, Fort Co llin s, Co lorado 80526, (303) 484-2836. 

ERRATUM 

The new telephone number ior BioMed Research Laboratory was 
erroneously reported in Volum e 1hl'l ). The co rrect number is (2061 
882-0448. 
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