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IKv--:;::sTrc~; TICN :::F DIS~A~E IN TRGUT FRY A'I' Tn.OMPSOI-~ ~;,T:~'ERY 

on April 1 the Institute w2s notified of a serious outbre.ak of disease 

in the hE·tcier.y at Tho:m')son. :::r. ·,,:en-:5.ell T-:. Krull, instructor in the 

Zoology De,artment of tte University, kindly agreed to mqke a.n investiiation 

of the trouble and went north the following morning, equipped with a~paratus 

for 7rn.ter analysis, microscope, etc. Re made 8 thorough investig2tion, 

with t::1.e ef::icient aid of Su "lerintAnoent Scn.ust, 8Ud succeeded in di8.gnosing 

t~1e (,i2.eB.-:e ,,,1th scarcely P doubt; in trsatin::· the dise2':'e ;r;i th appr.rent 

success, 2n6. in contributins to cur unc;erstandin:· of it. 

~r. Krull reports th~t ~is i~vesti~~ti~n ha; made hirr quite confidPnt 

t hst t :ie dea tr:. of' "w ~~e br nok t r,'Jut fry in the Tho::npson H::it chery is ce.used by 

a virulent 02.)::teric:,l infccti-ri. Ti1e ,':ymptorr..s of the C1.ise22e 2re ex2.ct1y 

t.iose de·:ribeo. fer t:1e ne,r, ,sill cUse2se of trout oy Dr. :-{. s. J2vis, in 

the Tronsacti ns of the Ame7ic2L ~isheries Society for 1926 (pe~es 156-160), 

end furt~1er ~iscussed in the s81!1e Transecti"lES for 1927 (Dages 210-?16), 

2nd j_n t.'.1.e rE::cent bulletiri on "Care r,ncl c.iseases o: trout 11 (Bureau of 

Fisl1eries Docurrient rJo. 1061, )a::,·es 158-160). Tne a_ttention 0:' the Department 

is directed to these Dublicati0Ls. 

Ti-.:.e peculi?rities in the fluctuciti 1~:1 in r.'.lortc1_lity, a,;::; described by Davis, 

were found to be shown by the fry ?t ThomDson. Rod-sh~pei bActeria were 

fmJ.r_d in CO'J.ntless n1J.rn.bers 5.n smec1rs frr,y-r: tne surface of t'".e ['illq. p. 

great increase in the xucus on the gills must hinder the circul2tion of 

water throu€h gill-tissues. This clo~fing af the gills is isstened by 

t::-.e collecting of debris 2nci sc:ri'.". ir. the m1}cv.s co2-t. ~ventuelly this 
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leads to e complete coverin;; a~ the _;:,;ills, ;:,nd. J.eath -oresumably follows from 

suf~ocation. Before jeath, the gills become so swollen as to greatly distend 

the :'.'.'ill cove r2. T'::le bo:5.y behind the :;ill re.?ion a:9-::,ea.rs abnorme.lly compressed 

sidewise, ,?O that there is a very a:Jr11·:Jt contr:c:st between t::ie width of the 

head (:nd that r:Jf the ~-:;o:iy. T:.1e blooj vessels in tlle gill bedome di8ten:lecl, as 

D.avis :nenti·::ned. The fins of the f. ry 2re 2.ttacked. by the bacteri5 only in the 

last stages of the disea~e. 

All of the trout ir... th8 hatchery ;:ire affected to a greater or less degree. 

The brook trout from certain hRtcheries a.re very badly disees:.::d, a.nd many of 

these snow other indicetL:ns of wea.kness, especially sinn()US mrJlformatirm of 

Lie ~ead. Oti1ers .3hO''r high resistance, ~-~ do also -che bro'Pn trout. From 

the healt:iy brook trout, 7:l1ii'l showed no r.c.ucus r:iccu.mul?·ti-n r:n the ~:ills, none 

of the bacteria. could be isol2ted. 

The nistory of the h2.tcher:1, analyses o:f t::ie dis:::::olved gases (oxygen :=:nd. 

C8rbon dioxide) in the water, a~d the sffiall rmount o~ air bubjles liberated 

(in 1;.pril), do not justify t~1e vie~.'V thr:t t:1.e trouble is caused by supersatua.tion 

of grs. The ars9arent pop-eyed cond.i tion of ma.ny of the diseased weaklings is due 

we think, to malformation of the head. The na.ture of t2e symptoms, r:md the 

abundance a.nd ~ r1e character of the bacteria., indic~,te clearly that the :-Usea.se 

is ct ba.cterial one. Ne evide:tice that t11e trouc;le is caused by pa.rcisi tic 'lVOrms 

was :fund. 

The treatment of the fish with copper sulphate was refined and modified 

by Mr. Schust a.t t~e su:;gestinns of Kr.. Krull. Preliminary testlll of treatment 

seem successful. •i·e hope thc:,t Davis' optimism as to the easy control of this 

otherwise fe.tal n:alady may be justified. 

It is not im:'.)robable th9t this disease has existed for years in lsichigan 

h2tcheries. Davis ?Oints out enr:,hatically and -we ti:inz.: with wisdom, that it is 

',vide-spread; thet it is very ciifficul t to reco~:nize or identify; thc.t it 

probably he.s been one of the most seriotrn causes of wholesale loss of tro,J_t 
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• in ::iatcheries, and t~12.t s,.J.ch losses ?tere -:;:,robably often e.ttributed to the 

character of the water supply. 

Mr. Krull founc. SuperiLtendent Schust diligent, industrious, coneientious 

end intelligent in his e~forts to cope ~ith tnis serious outbreak of disease 

in his new· :::ie,tchery. Sorr.e of the oto.er employes tnroug·h ignorance were found 

to work in such a. way as to s-'.)read the disea.se. Once they werfl seen to use 

a brush from an infected trOtJ.i(n on anothe.c "crough, and once they rinsed 

infected equipment in the sprin~ which feeds the ~~ole house. Mr. Krull took 

t:1e liberty of pointing out to !Lr. Scllust directly, means of ma.king further 

ssread of the disea2e less nrobable. 

Mr. Krull -points out that tb.P corn.pleti n of the ouilding, especially of 

a concrete floor, ,.., o.ild make it e:":J.sier to mc=intain sani t,'3ry presautions in 

t"::'1e event of a recur"ence of the trouble. !-!e is e.lso of the otimion that 8 

well-trained foreman would be of hi;;rh VRlue in checking: the s-orea.d of the 
~ - ' 

disease, 2,s tne i1atchery is clearly too la.rge for one ma.n to superintend the 

entire 'Nork, at ctll times and in all parts of the building. 

It is quite prooable th,,.t the rela.ti vely 'riigh terr.pera.ture of the 'iva.ters 

2.t the new Thom,:::son ~mtchery has contributed to the e:gidemic. Da11is quotes 

instances of the appearance of the disease as tc.e water tem,er3ture rose. 

It could be deter:nin.ed. just what rela.tion this bacterium and the disease it 

ca.uses bear to te::r::)erature. Althou2,:h itis quite nroba.ble that means for the 

control of the Giseese can be develoned, this uoint mey have a bearing on 

the advisebility of using warm we.ter for hatching tr--.ut. ·.~rhether this draw­

back, if real, would overbalance the a.dv;::mtages of using wa.rrr: water, would 

still be doubtful and in need of consideratir;n. 

Further studies of the dj_sease a.re being carried on by !,~r. Krull, along 

t~e following lines-

1. Met hods of trea.tment: experiments ·:Jlanned by 1'1r. Krull are being 
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continued by ~11r. Schust. 

2. 1!.et~1od of transference of t:::ie disea.se: tacteriB found in the slime 

of affected troughs look like those on tne ;:ills, and will be further compared 

in the labore.tory. 

3. Possible carriers of the disease: experiments are under· way (at 

Thompson) to determine wheti1er tl'ie resistant brown trout can carry tr.e disea:=-e 

without ha.rm to themselves, c1.n6 thus infect brook trout. 

4. The origin of the disease: thought,,vill be given as to the possif)ili ty 

of the introducti0n of the disease to T1 ompson by the equipment moved over 

from the Sault hatchery, or by the e @:gs snipDe d in. In this conYle ct i "n, the 

Institute requests an early repcrt on 'r!hether a.ny similar trouble was experienced 

at the Sault ha,tchery. The spring supply at TnomI)son so far as could be 

determined is free of the bBcteria.. 

5. ~ode of acti-n of the bacteriA; a microscopic study will be made to 

obtain some better evi~ence on tie way the bacteria kill the fish. Preliminary 

exarnina.tion has not confirmed Davis I statement that t~1e gill ti·~sues are 

actually destroyed. 

6. Identificati:n of the bacteria: the loan of slides made by Davis 

ims been reo_uested, so that it may be seen on comparison whether the disease@ 

producing bacteria at Than )son are, as 11\Te are le0.d to assume, like those 

described by Davis. 

This first installment o:f the report is prepared now to mah: the main 

re'.::;ults of the investig2"ti~n at once available. Further rep}!'t on the phases 

being still investiga.ted will follow shortly, as soon as the results of the 

necessary furtner la:boratory studies become available. 

Dir"- cto:t. 
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As the result of a telegram from Mr. Shust at the Thompson Hatchery, 
stating that the treated fish were dying faster than the fish which were 
not treated, we had occasion to return to the Hatchery for further observa­
tions. 

It was true that the fish for several days after treatment died more 
rapidly, but by the time we arrived the reverse was true. 

We attempted to find a cause for the fact that the treated fish were 
dying faster and confined our efforts to the largest fry. We thought that 
copper sulphate was probably the cause, but after we found that healthy 
fish could be left in the solution of copper sulphate for 35 minutes and 
in an accidental case all night without any apuarent harm we were forced 
to change our minds. H. s. Davis says in this connection that, "Healthy, 
vigorous trout will survive immersion in a 1 to 2000 solution of copper 
sulohate for several minutes". In a written communication from him he 
says that the fry will stand the sulphate treatment as well as older fish. 
Furthermore he states that at one hatchery by mistake a 1 to 500 solution 
was used on three successive days, without loss. 

The fish which we treated were hopelessly sick with the gill disease 
bacteria and also the fin disease described from the Hart Hatchery (Report 
No. 10) but s1noe the fin disease was not of long standing the fins were 
not entirely destroyed, although large areas were effected. Therefore it 
was prfdicted that there would be a heavy loss. Several troughs were kept 
as controls and a steady heavy loss was noticed. tn several of the treated 
troughs the losses were very small and in others heavy. These dying fish 
were carefully examined for gill disease bacteria, but none could be found, 
indicating that the copper sulphate is very effective. in removing the 
bacteria. While no sections of these fish have been made to determine the 
extent of the injury of the bacteria to the opercula and gills, naked eye 
and microscope observations seem to indicate ex·tensive injury. If this 
is true, shock and probably poisoning, are sufficient to cause death. 

H. s. Davis says in connection with the tI·eatment of fin disease of 
trout caused by a rod-shaped baoterium that, "this treatment has been found 
to be effective in early stages of the disease, but after the bacteria 
have gained entrance to the tissues they are out of reach of the chemical 
batha 11 • We oonolude from this that since our fish had the gill disease 
in addition to a fin disease he might have destroyed all of them. 

Although the copper sulphate has perhaps never been used in such a 
severe epidemic, and though our faith in copper sulphate is somewhat sha1~ 

we are continuing our experiments With the efficient aid of Mr. Shust 
order to attempt to determine just what its value is in this conne~ 
if it has any. . 

several troughs are being maintained for oontrols, some treated weekly, 
and some daily, and this work is being done by Mr. Shuet personally. This 
will no doubt give up some data on the advisability of using routine copper 
sulphate treatment instead of salt in hatcheries, when bacterial diseases 
are known to occur. 
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We are trying the same treatment on a batch of very small fry which are 
hopelessly sick and have never made normal growth. 

A trough method of treatment·was also devised which does not·neoesaitate 
the handling of fish at all and makes it·possible·to treat many troughs in a 
comparatively short time. In carrying out this treatment the water is turned 
off. The amount of water in the trough a.t ~ certain· level is known- and to it 
is added, by pouring along in the trough, the amount of oop·'.Jer sulphate·, nec­
essary for the desired strength of solution. The sulphate is dissolved in a 
small amount of water before being added to the trough •. By the activity of 
the fish and by moving one's hand through the water from one end of the 
trough to the other the chemical is quickly distributed. After one minute 
the water is turned on and the healthy more vigorous fish swim to the head 
of the trough into fresh water immediately while the weaker, aiokly ones at 
the other end of the trough are foroed many times to stay in the solution 
as long aa four minutes. In aocual practice this method of treatment works 
out very well. 

Experiments which were begun during the first visit produced results, but 
are really not of sufficient magnitude to warrant final oonolusions being 
baaed on them. 

It is interesting to note that at the Thompson Hatchery the albino fry 
were isolated in a trough, possibly thirty or for·ty specimens. They were 
apparently doing well until the day prior to our departure, when three of 
the fish died and one we.a dead th·e followir.1.g morning. Microsoopio examina­
tion showed massive infections of gill disease bacteria. 

Concerning the fin disease, it might be added that it ha.d not spread 
through the whole hatchery but was confined more or less to two shipments 
which were adjacent to one another. . 

In regard to the gill disease it was found that the workmen claimed that 
heavy losses were cyclic and reourren t. 

The organism responsible for the gill infection was seen in the living 
condition and found to be non-motile. These organisms have also been tested 
by Gram• s method and found to be "gram-negative, 11 which ino:rease our diffi­
oul tiee in making stained gill sections. A stained smear of the gill 
disease bacteria described by H. s. Davis has been loaned to us by the 
author, and comparison with our specimens indicates that they are morpholo­
gioally the same. 

During the second visitat the hatchery two brook trout were discovered 
in the spring which is the source of water supply. We were unable to oatoh 
those at the time, but we requested that they be caught as soon as possible 
and that they be preserved for us. This finding, of oourse, gives us 
another possible source of infection in the hatchery. 'Ve urge that every 
care be taken to keep all fish out of the spring, and to prevent its 
contamination in any way whatever. 

Approved: (Signed) Carl L. Hubbs 

Carl L. Hubba 
Director 

Wendell H. Krull 
Fish Pathologist 
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