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REPORT on EI'IDEMIC A.MOHG BROOK TROUT AT GRAytING 

STATE FISH HATCBERY 

Notification of a."l epidemic at the Grayling Hatchery was received on the 17th 

of October and we arrived at Grayling the next morning. 

The disease aausing the loss among the fish has been definitely diagnosed as 

furum:ru.losis as suggested by Mr. Zalsman in his le.tter to the Department of Conservation. 

The disease is caused by a bacterium called Bacterium salmonicida, described by 

Ernroorich and Weibel in Germany in 1s94. M. C. Marsh in 1902 described a similar disease 

in the U. S. and called the causatbre orga:ttism :Bacterium truttae. The two disease$ 

seem to be the sarne, therefore tbe name of the causative organism remains Bacterium 

salmon i ci da. 

We have succeeded in isolating the organism in pure culture and will be able to 

verify conclusions ardved at by various authors and hope to be able to add to the 

existing information. 

The disease was spread throughout the hatchery but was causing heavy losses o~ly 

mrnong the 3 and 4 year old bro'.)k trout, while only a few of the 1 1/2 year old trout 

were fatally affected. Definite leaions caused by the organisms were found in the 
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fingerling trout also, but apparently the loss is no greater than normal. The brood 

stock of brown trout was not severely af~ected while the raincow trout seemed to be 

normal (imminity in the rainbow trout is only auparent and not real according to 

Davis, 1929). 

Many of the diseased fish w.xhibited "boils" on the surface of the body where the 

skin was separated frorr. the underlying tissue by a bloody fluid (sometimes dark and 

bloody, at other ti~es roore watery with a slight amount of blood). These boils vary 

in size from that of a pin-be.ad to areas large enought to cover almost the entire side 

of the Oody. Some fish do not have the "boils" out may exb.ibit 11 ringworm-like areas 

wfia.e others show bloody blotches or 11 pink1sh11 areas; the former apparently due to 

runtured vessels while the latter are produced cy dilation of vessels. The various kinds 

of areas are found on all parts of the body including fins, gills and inside of rr.outh. 

Some fish appear perfectly normal cut stained smears of liver or spleen rnaterial of these 

specimens showed the organisms in great abundance. 

The visceral organs of thirty-eight diseased fish w:ere exarnined. carefully for 

in-+.:ernal lesions. The blood vessels of the viscera, especially the posterior gut region, 

were decidedly congested. The liver was usually nor:na.1 in size and occasionally in color. 

In the most extreme cases the 1i ver sb.oweAnumercms bloody blotches, sO'llttimes a 

millimeter in diameter. The spleen was decidedly variable in size ana in some tr.)ut bad 

a very dc~k color and the ~Jrface roughened like stip?le-board. Extreme abnorn~l kidney 

c0ndttions (Davis 1929) were not observed. 

Organisms could be recovered in abundance in kidney, s1'.lleen and liver s:nears and 

in relatively simi.11 numbers i~ :-;_eart blo:-;d or blood fro'.Tl the caudal vessel&. 

Diagnostic symptoms were very decidedly ooscured by the fast-{;rowing luxuriant 

co·rering o: fungus (Saprolegnia). ?fa .. "ly living fish were more t:':"lan "half covered with 

a blanket of :f'l1ngus. Judging from the distribution of ~1ngus, lesions are more 

abundant on the dorsal side of the fish. Abnormally dark, longitudinal streaks were 



-3-

observed on di~eased fish and on ot1,ers wbic'r. did. not show visible sit1,8 of disease. 

'Hhether this is a characteristic of the infection of' a condition :prevalent during the 

11 rir,erd.r.g11 of sex products is not known. 

A total of t\-:o rmnci.red five dead brood stock broJk trout were separated. accoriiiLg 

to sex, cmd 62% were males. Tliis d.ifference is, no doubt, correlated wit?i the injuries 

-oroduced in fighting and incidentaL.y SG.gL;ests t:Ctct foe orcrnisrns may enter t:ce host 

t:crough these fr,,jured places. The manner in which t'he disease is transr;;i t'- ed nas not 

been determined definitely. 

The d.isease is eseentially a blood d.isease and under prevailin.g oondi tions at 

Grayling cannot be exterminated fr:)m the hatchery since the trout in t1:,e water supply 

a~e infected. Mr. Zalsrnan in his letter to the Department mentioned the taking of z. 

lar,3e infected brown trout. On the last :,:ornint; of t'·.e visit to the hatchery Mr. 

Peterson took a sick: broo>· trout ( 12 inches) frorr up creek. It showed fungus Eclor}g 

the 1,ack and a real dark colo:r-. Heart blood srnearr,: vvere rnade and tl-ie organisrr:s recovered. 

In view of SOE'e reports (D8yis, 1929) it seems rather remarlr..able that trout can 

be raised at (}ra.yling with no unusual losses except under extreme conaliions. VIE:r•rn water 

a.rid low wate!" favor the developraent of the organisms a:P..d 1)oth these conditions were 

extreme throughout the sut1r:,er. Ordinarily tree 1,-.fection appears to break olt as an 

e~idemic in June, when the water is usually warmest at Grf!Yling. .A heavy fall epidemic 

ai:!cording to Mr. Zalsman is unusual. The exact effect of environmental co·,-ditions is 

not known. T'rle::.~e are at least two possi liili ties-it 1no,y increo,se t~·,e virulence of the 

organism or reduce the vitality of the fish or toth. 

The o-ptirnum temnerature for growth of the bacteriurr. was estin,ated by Max·~:h as 

being about 68°F. as determinecl by experimental means. The orga,.-r1ism is killed. in a 

short time at a temper . .-,.ture of 9s.6°F. and ceases to {~Tow at 42°F. Since the water 

temperatures at the hatchery are below this temperature the -present 'euidemic will cease 

to spread. We a:-e of the opi,.iicn th21t rra."l'ly more of the fish will co:-,tinue to die since 
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their lesions are quite pronounced and the fungus continues to thrive. The low water 

temperature prolont:;s the life of the sick fish w:,ich would otherwise be killed off in 

a short tir:e. 

Control measures to reduce the existing nuniber of bacteria were advocated: 

(1) Removal of dead fish at once. 

(21 Burial of d.ead. fish (as was already bdr,g <lone)-r 

(3) The removal (preferably by spe;:,...ring) of tadly fungused fish, and fish whowing 

large boils, al t'hough these may oe swi$ning normally, oecaase they can not ·be expected 

to survive. The boils breal{: and discharge the bacteria into the water in countless 

numbers i.,,,creasing the cha.'rlces of infection ver;;r decidedly. We were unable to do 

away with these sick fish ef-f'ectivdy because of lack of equiprr,ent. Ww were given a 

spear cut out of a malleable piece of sheet iron. The tines would bend like lead and 

there were no barbs. We were told that it was issued to them by the Department. We 

suggest. that hatcheries carrying brood stock be supclied wi th~good spear and that over

seers be instructed to kee9 the ponds free frorr, funt,used. fis'."1, by spearing them rather 

than tly seining and handling. 

(4) Continuation of Copper sulphate treatment. Stoong salt treatment would no 

doubt lie very beneficial but we were told tht is not practical from 211 economical 

standpoint. 

(5♦ .After the epidemic has subsided tne ponds 01.,tflt to be dre,ined and b:-ea.ted 

thorousbly ore by one with freshly prepared air-slacked lime;; after being lowered_ as 

much as possible. The treated pond should then be shut off from the river for about two 

days, then slowly clea.~ed out by opening the head gate (to be sure that the trout in the 

stream are not harmed). The ponds theoretically ought to re left exposed to the sun for 

several days. This we understand is impossible at Grayling, since tne po"dcc tbe1·e c211-

not te drained co,yrpletely. Tnis is unfortunate. Wherever possible ponds should be so 

nlanred as to be thoroughly drainable. 

Owing to the long continued. infection of the trout i.., the Gra.ylin,g: h2~tchery with 
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fu:runculosis, and to the fact that the diseased fish a.ften snow no external :i.ndicution 

of infection ("Carrie:rs 11 ) t we would point out t>e o_.an~er of tra.nsfer:ring any brood 

stock f:rom this hatchery to any ot11er. 

INSTITU~ ?OR FISEERIES RESEARCH 

Wendell H. Krull 
I 

Fish Pathologist 
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Supplement to Report 35 

ON EPIDEMIC .AMONG BROOK TROUT AT GR.AYLING STATE FISH HATCHERY 

We have just received a letter from Overseer Zalsman, Grayling Hatchery, 

in response to a requeiii,t for information concerning the recent rnortali ty in 
'\ 

yearling brook trout whi~~ Mr. Cook has mentioned to us. 

From this information\it appears that the ~teria.1 blood disease called 

furun~~losis is causing the mortality (see Report No. 35). At the present time 
\ 

we have identified the same disease in fish from a Federal coo:pel:.ative rearing 
\. 

station at Turtle Lake where los~~s have been just about as heavy as at Grayling. 
. ' 

W'nen the living fish are sent\to us the ones that are of most value to us 
s \\ 

usually die before they arrive and t~en we have to rely on fish which appear to 
. . \ 

be well to make our dia.gnosi~·~", This ~an be done only by isolating and culturing 
,(,..,¾. ' 

the orgroiism from the blood. We ~ui:pped for field work in this com1ection 

and expect in the ne8X future to have some idea of the distribution and destructive

ness of this serious disease, which requires bacteriological procedure for definite 

diagnosis. 

INSTITUTE FOR FISHERIES RESEARCH 

/~~+1ett1 
Wendell R. Krull 
Fish Pathologist 
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