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1958 

Kokanee and blueback salmon, members 
of the species Oncorhynchus nerka, recently 
suffered tremendous losses in several hatcher­
ies in the State of Washington. Symptoms of a 
disease which occurred in some of these hatch-

Diseased fish are generally lethargic, 

I eries during 1948 to 1950 suggest a possibility 

but some individuals display sporadic hyper­
activity. Abdominal swelling is evident, and 
hemorrhages occur at the base of fins or in the 
isthmus. Internally the spleen is often pale; the 
stomach is filled with a milky fluid, and the in­
testines inflamed and filled with watery, yellow 
colored fluid and at times blood also. Fish 
which survive the acute stages are often left with 
severe spinal deformities. There may be as 
many as O. I percent of the original number so 
affected. 

) 
that there were sporadic outbreaks as early as 
1948 . Salmon nutrition studies are conducted at 
one of the hatcheries. An unexplained mortality 

) 

in 1944 occurred among blueback salmon which 
were on an experimental diet of adult salmon 
viscera. Hemorrhagic areas were noted at the 
bases of fins, and though they were attributed to 
avitaminosis, they could not be reproduced. In 
retrospect this symptom might well indicate one 
of the fi'rst hat9hery occurrences of sockeye 
virus disease. In 1951 the infection was recog­
nized as a distinct entity and then described. 
The disease is unique in that present knowledge 
records its occurrence in hatcheries during a 
period of only a few years. It was not reported 
between 1954 and 1957. but a minor outbreak oc­
curred early in 1958. Investigators who studied 
this disease strongly suspect that it is caused by 
a virus, but indicate at the same time that the 
critical proof for the viral character of this dis­
ease had not been secured as yet. 

1/ Headquarters: Eastern Fish Disease Lab., 
Lee_town (P.O. Kearneysville) 
West 'Virginia. 

CAUSE OF DISEASE 

The etiologic agent of the disease is ap­
parently not affected by sulfonamides or anti­
biotics. It will pass through at least one type of 
filter which retains bacteria. Inocula become 
impotent if heated to about 60· C for short periodb. 
The disease can be reproduced in susceptible fish 
~d repeatedly transferred. These and other 
characteristics denote the virus nature of the 
agent which is probably the cause of the disease. 

SOURCE AND RESERVOIR 
OF INFECTION 

The source of hatchery infection was 
demonstrated with reasonable certainty to be 



fresh-frozen eggs and viscera employed in the 
diet of the infected young fish. This was con­
firmed by demoostrating that a similar if DOt 
identical disease could be pro01ced by a filter­
able agent. present in livers of some returning 
adlll salmon. 

MODE OF TRANSMISSION 

Without doubt the primary infections ob­
served in hatcheries have resulted from feeding 
of infected material. Contact transmission 
(rom diseased to healthy fingerlings probably 
also oc~urs. Circumstantial evidence of at 
least one epizootic strongly suggests that spread 
WIthin the hatchery was effected by contamin­
ated deaning and feeding equipment. Attempts 
to effect experimental transmission with such 
equIpment were not successful. The mainten­
.In..:e of this disease in nature may involve con­
la .: l. vector. or egg transmission. 

INCUBA TION PERIOD 

Under expenmental conditions infections 
w(.·re transmitted from diseased to healthy fing­
erlings In about 12 days. Parenteral inocula­
tiuns required from I to 45 days to produce 
disease symptoms depending upon the titer (rel­
.ltlVe Virulence) of the inoculum and the route by 
wtlleh it was administered. 

PERIOD OF COMMUNICABILITY 

Most occurrences within hatcheries have 
'ilvIllved fish 5 to 6 months old. Experimentally 
I: -.;1 as yUlln~ as 2 months or as old as 14 months 
,"Idd he IIlfected. The latter is beyond the age 
1',1...111": salmon arc usually held before being re­
leased . Beyond the first year of life little is 
~nllwn \If the diseaSe process except that it is 
..app.Hcnlly carried in some returning adults. 

SlISCEPTWILlTY AND RESISTANCE 

The disease has thus far occurred only in 
a;O~.llll'C and blueha.:k salmon (Q. neru). Of 
thl.'s('· two. hi~her mortalities have occurred in 
thl.· St~keyc. Silver and chinook salmon. suck­
l.'rs. ralR.bow and .:utthroat trout were refrac­
tory to experimental infection. 
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Thus far the reported hatchery epiw)otlc. 

have all occurred witbin the State of Wa~ 
It is entirely possible that me disease coaldoc-; 
cur anywhere within the vast Col~ 1U,.r 
watershed. Water temperatures haft ra.a8d 
from 45- F to 53- F; they have been static; riS­
ing and falling during different outbreaks. Under 
experimental conditions temperatures of 40- F 
to 60- F have greatly favored virulence of the 
disease, but fish held at 68- F had a significantly 
reduced mortality . 

OCCURRENCE 

Late spring to early summer has been 
.the season during which outbreaks have thus far 
occurred. It is possible that this "season of 
occurrence" is not real. but that it is a result of 
fish age and hatchery practice. i. e.. when eggs 
hatched, how soon feeding began. and probably 
most important. when pablum -like foods are 
stopped and a coarser (containing fish prowcts) 
diet fed. 

METHODS OF CONTROL ( 
The occurrence of this disease has 

stopped with cessation of feeding raw salmon 
viscera. The promise of disastrous losses far 
outweighs the excellent food value of cheap raw 
salmon viscera. and in the light of present 
knowledge the disease can best be controlled by 
not feeding such material. Thorough steri11za­
tion of such food rewces its nutritive value. but 
it also kills all pathogens. If raw salmon viscera 
are not fed, it is unlikely that the disease will 
recur as commonly as it once did. As with any 
infection, this disease is part of nature and will 
in all probability remain as a heritage of Q. !!!!!! . 
When a new outbreak occurs affected troughs 
should be rigidly quarantined to ·prevent spread. 
In view of its high infectivity and subsequent 
mortality it would be best to Jdll aU flsh in aucb 
troughs and thoroughly sterilize flah, trough a 
and equipment used therein. Unaffected trought 
should be carefully observed to determine if 
spread occurs and to attempt to check it if it doe ... 
Rigid sanitation ahould be practiced: equ1pment .. ~ 
""d ......... nd arm ....... ld DOt move from --1 
to trough without di8iDfectioD. , 
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ANNOTATED BmLIOGRAPHY 

\IIJtuckex. R. .• B.~. W'.J. Whipple, J.R. Parvin, 
a.dC.A. Evans 

1953. A contagious disease of salmon 
possibly of virus origin. 
U.S. D.I., Fish and Wildlife Serv­
ice Fishery BuHetin 76, Vol. 54, 
pp. 35-46, iHus. 

The first published account of what 
is considered to be the virus disease 
of sockeye' salmon. Outbreaks of dif­
ferent years are described. Symptoms 
are described and some experimental 
data are given. 

·Snieszko, S. F. 
1953. Virus diseases in fishes: Outlook 

for their treatment and prevention. 
Prog. Fish-Cult., Vol. 15, No.2, 
pp. 72-74. 

The nature, biology and challenge of 
viruses as causes of disease are dis­
cussed in general easy-to-understand 
terms. From the general, the author 
moves to the particular - virus dis­
eases in fishes. Problems which fish 
viruses present in research and fish 

·Watson, Stanley W., R. W. Guenther, and 
R. R. Rucker 

1954. Virus disease of sockeye salmon: 
Interim report. U • S . D. I., Fi$ 
and Wildlife Service Spec. Sci. 
Rpt. - -Fisheries No. 138, 36 pp. 

Detailed report of an extensive in­
vestigation of the natural occur:r:ence.o; 
of this disease. Experimental trans ' 
missions were effected. Biological 
and environmental factors are reported. 
This is the most complete report as 
yet published. 

*Watson, Stanley W. 
1954. . Virus diseases of fish (SymposiUlln. 

Research on fish diseases: A re­
view of progress during the past IV 
years) . Trans. Am. Fish. Soc., 
Vol. 83, pp. 331-341. 

(pp. 335-339) Characteristics of sev ... 
eral occurrences of this disease are 
summarized. Symptoms are described, 
and generalized methods of controlling 
virus diseases in fishes are included. 

culture are indicated. Six recommenda - Wood, E. M., and W . T . Yasutake 
tions are enumerated for control of 1956. Histopathologic changes of a virus-
virus caused diseases. like disease of sockeye salmon. 

Watson, M. E., R.W. Guenther, and R.D. 
Royce 

1956. Hematology of healthy and virus­
diseased sockeye salmon, 
Onchl)rhynchus nerka. 

'. 

Zoologica, Vol. 41, Part I, pp.27-
38, iHus. 

Blood from healthy and diseased sal­
mon was examined with phase contrast 
microscopy. Leucocytes and throm­
bocytes of diseased fry showed degen-­
eration before mortalities began. 
Hematocrit showed an initial slight 
rise followed by a drastic drop then 
gradual return to normal. Excellent 
descriptions and illustrations. 

trans. Am. Micro. Soc., Vol. 75, 
No.1, pp. 85-90, illus. 

Detailed findings of a histopathologic~l 
examination of sockeye salmon afflicned 
with what is considered to be a virus 
disease. Microscopic lesions were 
observed in several tissues. PathogEms 
were not observed, but neither were 
inclusion bodies, objects commonly 
associated with virus infections. 

• Papers indicated by an asterisk are of special importance to fish -culturists. 
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