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Renort No, 10, INVESTIGATITN "F DISEASE TN TROIUT FRY

AT HART HATCHERY,

At the Hart Hatchery, most of the troushs (128 out of 150) are not

housed, but are nsut in the ovnen, Tre srerter nert of ezch tro-g: is covered,
A very marked cifference in the szize of fish from the same batch of eggs was

noticed in Tigh resres inside of the ¥milding =nd those outside, the former

er vercentaze of loss in comperison with those outsice,
A general infection of Fins of brodk trout exists in this hatchery. Accoré-
ing to kr, Mooldy a2 disecse of similar nature has existed here for three consecu-

tive seasons, It apoarently veries in severity in different secsons and ot

fing were sui

oo :

Tering the most, =nd of

A

the otlhers nerhans the dorsal, Broolz trout otherwise soverently norm=1, were

seen with varts of tlie zlove-mentioned fins destrored =2nd in numner-us cases nothing

o

tut nere "stubsW were left, Tihe fin rays nersicied longer than the membrones,
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The nffected were 2xle to mzintein thelr wogition in the watsr as well as
the wmormsl ones, Accordira bto ¥r, isody, death coresz slowlr in sore cases
renidly in others, =né many live, and regererste a2t lesst portions of their fin
Sickr fish comiinue to est until the time of their death,

Mr, loody repofteé thet the Fish become affected zhout a month aftsr they
bezin to feed, Fish ususlly fie st a more or less resular rote throughout the
segson, and this rate is stnormelly Tigh, Sometines the loss attains enidemic
orobortions,

According to shioments, the Teaviest and steadiest loss due to all causes
hae hesn smonz those received from Cepe Cod Trout Co, Out of ESQQOO of these

s 2U9,20% fry were asmtched, The loss of fry in this shipment during February

from

ish sre affected b+ the disease bhut the

Thres giinments of e s wsre recelved from the Trout Broolk 401nanj et Hedson,
igh wzre slow in getiing started to srow, One shinment eonsisted

of very swmel? ev g, but at the aresent time the resulting

test zrowth, while #11 of them ars Joing
figh in the trovshs of Cape Cod fry whaich showed symptors of zill

¢iserse Were teen, Smemrs were mefe of their il meus,
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bacillus such a2s is causing heavy loss at Thomson was found in sbundance at Hart,

i were nlso found in

i
1~

i1l smesrs of siclk fish from the emrs of the

American Fish Culture Co., Broox Trout Co,, snd others, In mr nurerous examinations

! eome netches of baeilli on the Jiseased fins, but I think that

thic is & o the Fzct thst the disease fing are apt to caten various foreism par.



sooerently were

vleces 2t tie end of and not suffering with the zill
2isesse haeillus, The Tin diserse in 1fself mey not zlways Te sufficient to
ceuse the den of the fish unless commlicationsg set in,

L n

LilC

coceus tyme,

by its

etermine the csuase oFf the Jigense
hecaus: of tie minute size of the ceusative organigm
steres of the disease nresents
earlier st-zes show a small
rs (dinlococei), =% lesst
trne mors namerous, This
comeared with the Daeillus
causing the #i11 disease revorted from Thompsn (Report Fo. 6) these of course are
of = different type, are very mci smeller and less nmumerous, They ars intimately
ascociated with the tissue cellis ené in clums of epithelial cells intact and
relativelyr normal only an occasional coccus is found, but in & clup on the same
slide /79'?‘10?"’1?1@ degenerztive cﬁhanges mans are present, It apncears s@-{: the

bacteria st*ack only the cytonlasm of tihe cell

seen i various sisses of Jigintegsrationn, and

naclel cen & seen in 7laces, wey & *

Fad

, Tor the epithelirl cells can be

1meny tlotehies sugmesting the nelzed

in once attacized &% destroyved by the

advance of tue bocteria into the tissues, The resulting lesions form places of
zttack for secondary inveders wiich in this cese seem to be rsther numersus hut,
g0 Tfrr ag op-arent, of 1littie direct sismificance.



To =y lmowledge no coccus form atiszc

bacilli, I én not Fedliustified in sitributing this disesse to them, Sove of

the occagional Ttacilli sore tnese causing gil? disersse, =nd

others regerble trose of t- valcha they are very sound

fore, waen o rough dicersed fin with exposed roys comes in coantret witn the trouch
it moy ecxily »iclz them uwn ©y wmere contact,
During mrevious seasons copper sulniate tresatment wes ﬁéed‘with-n somarent
L

success, Mo trestment weos reo mmended since nothiny better thon conrer sulnnate

ould be sugzested ot the »resent time, Taeoretically the covmer sulphate treatment

Q

[ S~ 3
should gzive results wien one considers tart tharee treatnente 2t Thomnson made very
N

nesrly one hmndred —ercent clean-swesd oFf the beelllil on the gille, I thinlc thet

those uging the trestment Lave Teen misled in some ceses by the continuation or

B
'z
3]

incresss in nurter of deaths hecauss in the first »nlece I thinlz the diszase hias

-

been well ~rounded

cr
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the ntenery before trerivernt wre Tean; in the seeond nleace
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R

becance of the extersive lesions nrodfuces Ty the

nf in the third - ace rsinfection mey 2ave tallen nlace =nd mo routine

treztment hizs Leen used to combat it,

Experiments now being conductes st the Thompson. Hetchery mey throw some lizht

on the vse of routire commer sulninte treatment, even the epidemic was

severe ~md wzll esteblished before snything c2:1lé be done, Before we can be sure
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th# g particular kind of
be isolated, culture’ in zn artif

. -

bacteria. Since vpracticelly nothing hes been cone clong tihis line with fish dis-

esse bacteria, the vroblem lies in the ream of experimental bacteriolozy with

nromise of irmediste success,



Provlems

s to zontinne in our ~recent nnotcheries, Oth

(=0

culture
to move to = mew placd vhsnever the bacteria higrs talen nogsession ~f »n 0ld
hatcaery,

I~ thig conmection an investigstion of the couse of the sbtandonrment of certsin

hetcheries for broox trout is desirable, We gaould like to find out why droolk
trout cennot te raised at the FParis Hatchery, It is oprobshle the ceuse ley not in
the character of the water bu ~thes ba . P77 conducting sucih an in-

o,

vestig-tion we can mossibly f wnich nave been Hresent

these sugs nsture, fish beir: raised

at thece heotcheries could he exemined to see waether or not they sre free from these

)
,-h
0
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bacteria or whether they =zre beinz reiged in spite of the infection belns vresent,

n this i if vogsible, w na £ s 2z end
In thiis connection, if wmossible, w 2ove Pifty of the wealzest and

Fifty of the stronpest brown trouw ive to us soon fro: the Paris

Hotchery, in senaraste conteiners, Tals would eneoble us to moke ond examine smears

in order to asceriain wast tyoes of bacteria are

4

We thinr it vpossible tzrt the brown trout are resistznt to the gill disease, but
mey be carriers of the bacillus wiich causes this deTee.

Ye nlso reguest thgt next yerr one or two troughs in the Paris ! gtcnerj be
allotte’ %o brook trout, so that we may Cdetermine whether any bacterial digease
of brook trout is mersisting et that hatchery,

I We'éen determine the cavse of thie absndoning of certsin hatcheryes for

=l

brookx trout, we mar hizc able to suziest means to prevent the future sbandoning of

some of those now in use,

Wendell H, XKrull
Fish Pzthologist

Aoonoved: }A;Jl\ }W

irect ‘
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Report No. 17. INVESTIGATION OF DISEASE IN TROUT FrY

AT HART HATCHERY.

At the Hart Hatchery, most of the troughs (138 out of 150) are not
housed, tut are out in thse open. The greater part of each trough is covered.
A very marked difference in the size of fish from the same baton of =2ggs was
noticed in fish reared‘insidé of the building and those outside, the former
being the larger. According to Supt. Ervin Moody the ones inside show a
smaller percentage of loss in comparison with those ocutside.

A zeneral infection of fins of broock trout exists in this hatchery.
According to Mr. Mcody a disease of similar nature has oxistel here for
three consecutive seasons. It apparently varies in severity in diffevent
seasons and at 1ifferent times during the season. The disease may be
confined to certain fins, may attack.dif?erent fins at different seasons,
or attack 4ifferent fins at ditferen§ times during the same seascn.

At the time of this visit the pectoral fins were suffering the most,
and of the others perhaps the dorsal. Brook trout otherwise apparently
normal, were seen with parts of the above-mentioned fins destroyed and
in mmerous cases nothing tut mere "stubs" were left. The fin rays

persisted longer than the membranes,
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The affected fish were able to maintain their position in the water as
well as the normal ones. According to Mr. Moody, death comes slowly in
eén@ caéés, rapidly in others, and many live, and recenerate at least
portions of their fins. Sick fish cbntinue to eat until the time of
their death. |

Mr, Moody reported that the fish hecome affected about a month after
they begin to feed., Fish usually die st a more or less regular rate
throughout the season, andi this rate is abnormally high. Sometimes the
loss attains epidemic proportions,

According to shipments, the heaviest and steadiest loss due to sll
causes has bteen among those received from Cape Cod Trout Co. Out of
260,000 of these egaes 249,203 fry vwere hatched. The loss of fry in this
shipment during February was 18,000 and the loss for March was as zreat.

The best success for the last two seasons has besen had with the
eggs from Lost Lékes, Creed, Colorado. These fish are affected by the
dissase but the death rate is very low.

Three shipments of eggs were received from the Trout Brook Company
at Hudson, Wisconsin, The fish were slow in getting started to grow.

One shipment consisted of very small eggs, but at the present time the
resulting fry are making the best srowth, while all oflthem are doing well.

Several fish in the troughs of Cape Cod fry which showed symptoms of
gill disease were taken. Smegrs were made of théir 2111 mucus, and the
gill disease bacillus such as i3 causing heavy loss at Thompson was found
in abundance at Hart. These bacilli were also found in gill smears of
sick fish from the ezgs of the American Fish Culture Co., Brook Trout Co.,
and others. In my numerous examinations of fins we found some patches

of bacilli on the diseased fins, but I think that this is due to the fact

that the di5qa8e fins are apt to catch various foreizn particles in the

water. This gill bacillua no doubt is causing the death of many of
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the fish suffering with the fin disease. Many fish were seen with fins
completely destroyed, btut were apparently otherwise normal and holding
their places at the end of the trough and apparently were not suffering
with the gill disease bacillus. The fin disease in itself may not always
be sufficient to cause the death of the fish unless complications set in.

The fin disease at Hart is apparently due to a bacterium of the
coccus type. Thia view 1is supported ind@rectly by the fact that it is
recurrent, by its behavior, énd because 1t Hés been investipated by previ-
ous individuals who reported negative findings. These investigators no
doubt failed to determine the cause of the disease tecauase of the minute
size of the causative organiem.

Mierosconic examination of fins in the advanced stages of the disease
presents a rather extensive bacterial flora. Smears of fins in earlier
stazes shov a small bacterium, a coccus form which may possibly occur in
pairs (1iplococel), at least both forms are praesent, but the simple coccus
is much the more numerous. This coccus is consistantly nresent in diseased
fins. when compared with the hacillus causing the gill disease reported
from Thompson (Report No. 6) these of course are of a different type, ars
very much smaller and less numerous. They are intimately associated with
the tissue cells; in clumps of epithelial cells intact and relatively
normal only an occasional coccus is found, tut in a clump on the same
slide showing depenerative changes man$ are present. It appears that
the bacteria atiack only the cytonlasm of the cell, for the epithelial
cells can be seen .in various stages of disintegration, and many blotches
suggesting the neked nuclei can be seen in places, In this way a fin
once attacked is destroyed by the advance of -the bacteria intec the tissues.
The resulting lesions form places of attack for seecondary invaders which
in this case seem to be rather numerous but, so far as apparent, of little

direct significance.
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To my knowledge no coccus form attacking fins on trout has been
reported. H. S. Davis reports a bacillus type and while I find occasional
clumps of bacilli, I do not feel justified in ettributing this disease to
them. Some of the occasional tacilli are morphologically like those caus-
ing gill disease, and others resemble those of the trough flora in which
they are very abundant. Therefore, when a rough diseased fin with exposed
rays comes in contact with the trough it may easily pick them up by mere
contact.

During previous seasons copper sulphate treatment waa used with no
apparent success, No treatment was recommended since nothing better then
copper sulphate could be suggested at the present time. Theoretically
the copper sulphate treatment should give results when one considers that
three treatments at Thompson made a very nearly one hundred percent clean-
sweep of the bacilli on the gills. I think that those using the treatment
have been misled in some cases by the continuation or increase in number of
deaths bacause In the firat place I think the disease has been well grounded
at the hatchery before treatment was begun; in the second place the fish
have died after treatment because of the extensive lesions produced by the
bacteria, and in the third place reinfection may have taken nlace and no
routine treatment has been used to combat it.

Experiments now being conducted at the Thompson Hatchefy may throw
some light on the use of routine copper sulphate treatment, even though the
epidemic was severe and well established before anything could be done.
Before we can be sure that a particular kind of bacterium i1s responsible
for & certain disease 1t must be isolated, cultured in an artificial medium
and the fishes infected with these bacteria. Since practically nothing has
been done along thie line with fish disease bacteria, the problem lies in

the ream of experimental bacteriolozy with no promise of immediate success,



Problems like these must be attacked snd solved in the near future,
if trout culture is to contimuz in our present hatcheries., Otherwise it
will be necessary to move to a new place whenever the bacteria have taken
posseasion of an old hatchery.

In this connection an investigation of the cause of the abandonment
of certain hatcheries for brook trout is desirable. We should like to
find out why brook trout cannot be raised at the Paris Hatchery. It is
probabie the cause lay not in the character of the water but rather in
bacteria. By conducting such an investigation we can nossibly find out
symptoms of diseases which have been present in the past, and if these
suggest diseases of a bactarial nature, fish being rajsed at these
hatcheries could be exanined to see whether or not they are free from
these bacteris or whether they are being raised in spite of the infection
being present. In this connection, if possible, we would like to have
fifty of the weakest and fifty of the strongest brown trout fry shipped
alive to us soon from the Paris Hatchery, in separate containers. This
would enable us to make and examine smears in order to ascertain what
types of bacteria are found there at the present time. We think it possi-
ble that the brown trout are resistant to the gill disease, but may be
carriers of the baeillus which causes this degree.

We also request that next year one or two troughs in the Paris Hatchery
be alloted to brook trout, so that we may determine whether any bacterial
disease of brook trout is persisting at that hatchery.

If we can determine the cause of the abandoning of certain hatcheries
for brook trout, we may be able to sugrest means to orevent the future

abandoning of some of those now in use.

Kendell H. Krull
Fish Pathologist

Approveds Carl L. Hubbs /s/
Director
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