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INVISTIG.TICN COF DISRmASE IN TRCUT FRY AT THOMPSON HATTHERY

On April 1 the Institute was notified of s serious outbreak of diseasze
in the hatchery at Thomnscn. Mr., YVendell ¥, ¥Xrull, instructor in the

Zcology Denertment of the University, %irndly agreed to make 2n investizstion
of the trouble snd went north the following morning, equinved with anparatus
for weter analysis, microscope, efte, He made a thorough investigetion,

with the efficient aid of Surerintencent Schust, and succeeded in dilzgnosing
the digea=e =rith scarcely & doubt; in treating the disesce with avpvparent
success, and in contributing to cur understanding of it,

¥r. Xrull reports that 2ieg investizaticn has made hinm ouite confident

that the deatnh of {2e brook trout fry in the Thowmpson Hatchery is ceused oy
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g virulent ovecterial infecti-n, Tae symptoms of {he diseesce are exactly

or tae new gill disease of trout vy Dr. H, 85, Devis, in

Hh

those cenaribed

—

the Transscti-ns of the American Fisheries Society for 1926 (veces 156-150),
further Ziscussed in the same Transactisus for 1927 (wages 210-716),

and in the recent bulletin on "Care snd diseases of trout" (Buresu of
Fisheries Document No, 1061, 7nazes 158-160), The attention of the Départment

ig directed tc these nublicatinns,

Tne veculirrities in the fluctusticn in wmortality, as descrived by Davis,

were found to be chown by the fry =t Thomnson, Rod-gnsned vacteria werTe
found in countless numbers in smears Irom the surface of the gills, 2
great increage in the mucus on the gzills must ainder the circulstion of
water throcugh gill-tissues, the zills ig h=@siened by

the collecting of debris and coat, =ventusally this
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leads to 2 complete covering of the zills, =nd Jdeath »resumsbly follows from

0

suffocetion. 3Before death, the zille become sc¢ swollen as to zreatly distend

the zill covers. The body tehind the rill region appears abnormally compressed

P

sidewise, =0 that there is a very acruost contreat betwecen the width of the

hezd :nd that nf the 2ody., Tze blood vessels in the zill bedome distended, as
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Davis menticned, The fins of the fry are =tiacked by the vacieris only in the
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last steges of the diceaxe,

All of the trout in the hatcnery are affected to a greater or less dezree.
The brook trout from certaln hatcheries are very vadly disea==d, and many of
these show other indicaticns of weakness, esvecislly sinnous malformation of
tne head. Others zhow aizh resistance, =z do also the browvn trout., From
the healtay brook trout, wihkn showed no wucus =2ccumulsti-n ~on the zille, none
of the bacteris could ve isnlzted.

the diszolved gases (oxygen zné

iy

The nisteory of the nstchery, analyses o
cerhon dioxide) im tne water, and ths swsll amount of air bubsles liberated
(in AprTil), do not justify the view thst tne trouble is caused by supersstuation
of grsz., The apvarent vop-eyed condition of many of the diseased weaklings is due
we think, to malformatinn of the head. The neture of the symptoms, and the
abundsnce and thne character of the tacteris, indicate clearly that the diceace
is a Dbacterisl one. No evideunce that the trouvle is caused by paresitic worms
was fund,

The treatment of the fish with copper sulphate was refined and modified
by M¥r. Schust at the suzgeastinns of Mr, Xrull. Preliminary testam of treatment
seem successful, e hone thst Davis'! optimism as to the easy control of this
otherwise fatal malady may be justified,
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It is not imnrovdable thszt this disease has existed for years in Michigan
hetcheries., Davis npointe out emshatically and we think with wisdom, that it is
wide-spread; thet it is very aifficult to recoznize or identify; thst it

probably nzs been one of the most serious causes of wholesale loss of trout



- in natcheries, and tast such logses were orobably often stiributed to the
character of the wster sugply.

¥r, Xrull founc Superintendent Schust dilizent, industricus, conelentious
znd intelligent in ais eZforts to cope with tais seriocus outbreak of cisease
in his new hatchery. Some nf the cther employes tnrcuzh ignorance were found
to work in such & way as to snread the disease. Once they were seen 1o use
a brush from an infected trouzh on another trough, a2nd once they rinsed
infected equioment in the s»rinz which feede the waole house. Mr. Krull took
the liberty of vpointing out to Mr., Schust directly, means of making further
goread of the dicezze lezs n»robhsasble.

¥r., Krull ooints out thet the completi n of the ouilding, especially of
a. .concrete flocr, woild maxe 11 essler to msintain sanitary »nreesutions in
tne event of a recurrence of the trouble., He is e2lso of the otimion that 2
well-trained foreman would be of high value in checking the spread of the
diseasc, ag tne aatchery is clearly too lerge for one man to superintend the
entire work, at 21l times and in 211 parts of the building,

It is quite probable that the relatively nigh temnersture o»f the waters
2t the new Thomnoson hatchery has contributed to the epidemic. Davis quotes
instances of the anpearance of the disemsse az the water temnerature rose.

It could be determined just what relastica this bacterium and the disease it
causes bear to temverature. Althougzh itis quite orobable that means for the
control of the disez=e can be develoved, this necint mey nsve a bearing on
the advisability of using warm water for hatching tr~ut., ™Yhether this draw-

vack, if real, would overbalance the advantages of using warr water, would

st11l be cdoudbtful and in need of consideraticn,
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Further studies »f the disease being carried on by ¥r. Xrull, along
the following lines-

1. HMethods of treatment: exveriments nlznned by Mr, Xrull are being



continued by Mr. Schust.

2. Yetnod of transference of the disescse: btecteris found in the slime
of affected troughs look like those on thé zills, and will be further compared
in the lsboratory.

3, DPossible carriers of the disease: experiments are under way (at
Thompson) to determine whether the resistant brown trout can carry the diseace
without narm to themselves, andé thus infect brook trout.

4L, The origin of the disease: thoughtwill be given as to the possivility

of the introduction of the disease to T ompson by the equivment moved over
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rom e Sau watcherv ! Zgs snhipn in. his ol ir
f the Sault hatcherv, or by the egz: nipned in In t connectim, the

Institute requests an early repcrt on whether any similar trouble was experienced
at the Ssult natcnery. The spring supply at Tacmoson so far as could be
determined is free of the bacteria,

5. Yode of acti-n of the bacteria; a microscopic study will be reade to
obtain some better evicence on the way the bacteris kill the fish. Preliminary
examinetion has not confirmed Davis! statement that the gill ti=sues are
actually destroyed.

6. TIdentificati-n of the bacteria: the loan of slides made by Davis
nas been recuested, so that it may be seen on comparison whether the disease®
producing bacteria at Thonrson are, as we are lead to assume, like those
described by Davis.

This first installment of the report is prepered now to make the main
results of the investigati-n at once availgble. Further reprt on the phases
being still investigeted will follow shortly, as soon as the results of the

necessary furtner laboratory studies become available.

.

(SIGFED) 72=rl L. Huoh
Dirc cto¥.
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As the result of a telegram from Mr. Shust at the Thompson Hatchery,
gtating 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 3% minutes and
in an accidental case all night without any apvarent 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
sulphate for several minutes". In a written communication from him he
gsays 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 since the fin disease was not of long standing the fins were
not entirely destroyed, although large areas were effected. Therefore it
was prédicted that there would be a heavy loss. Several troughs were kept
as controls and a gteady heavy loss was noticed. 1In several of the treated
trougha 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
baocteria. 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 extensive injury, If this
is true, shock and probably poisoning, are sufficient to cause death.

H. 8. Davis says in connection with the treatment of fin disease of
trout caused by a rod-shaped bacterium that, "this treatment has been found
to be effective in early stages of the disease, but after the bacterila
have gained entrance to the tissues they are out of reach of the chemical
bathg!. We conclude 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
gevere epidemic, and though our faith in copper sulphate is somewhat sha™
we are continuing our experiments with the efficient aid of ¥r. Shust
order to attempt to determine just what its value is in this connee
if it has any. .

Several troughs are being maintained for ocontrols, some treated weekly,
and some daily, and this work is being done by ¥r. Shust personally. Thie
will no doubt give up some data on the advisability of using routine copper
sulphate treatment ingtead 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*necessitate
the handling of fish at all and makes it possible to treat many troughs in a
comparatively short time. 1In carrying out this treatment the water is turned
off. The amount of water in the trough st a certain-level is known-and to it
is added, by pouring along in the trough, the amount of cop»er 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 1g turned on and the healthy more vigorous fish swim to the head
of the trough into fresh water immediately while the weaker, sickly ones at
the other end of the trough are forged many times to stay in the solution
as long ag four minutes. In actual 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 oonclusions being
baged on them,

It is interesting to note that at the Thompson Hatchery the albino fry
were isolated in a trough, possibly thirty or forty specimens. They were
apparently doing well until the day prior to our departure, when three of
the fish died and one was dead the Tollowing morning. Microscopic examina~
tion showed massive infections of gill disease bacteria.

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

In regard to the gill disease it was found that the workmen claimed that
heavy losses Were cyclic and recurrent.

The organism regponsible 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," which increase our diffi-
culties in making stained gill sectiona. A stained smear of the gill
disease bacteria deseribed by H. 5. Davis has been loaned to us by the
author, and comparison with our specimens indicates that they are morpholo-
giocally the same.

During the mecond visitat the hatchery two brook trout were discovered
in the spring which is the source of water suppnly. ¥Ye were unable to cateh
those at the time, but we requested that they be caught as soon as possible
and that they be preserved for us. Thls finding, of course, gives us
another possible source of infection in the hatchery. e urge that every
care be taken to keep all fish out of the spring, and to prevent its
contamination in any way whatever,

Wendell H. Krull
Fish Pathologist

Approved: (Signed) Carl L. Hubbs

Carl L. Hubbs
Directorx
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