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Re:?ort lfo. 10. IllJiTESTIGATI~;N .. F J::,ISEASE :GT TRJUT FRY 

AT HA.RT HATCHERY. 

At the Hr:,rt Hn.tcher;:r, most Jf t~:ce tr:i 0J2;:1S (13s out of 150) c:.re not 

A very rrarkecl ilifference in t?i.e s ;_ ze of fish f:ror,, t'::le scoe 'batcl1 of ec;gs was 

notice0 i'.!'. :"'is~". reccre( inside of L.e "Q:uilo.L.10 2.nc' t:,ose out site, the for::1er 

1::einc t21e lar;:::er. Accord.inc to S1.1.?t. Ervin :t,:o.-:ic] t'::..e ones insi6e s}10vr a sr1al1-

er :percentar:;e of loss i'.:1 c::irrr:-,,e,rison wi t:1 those O"J_tsi6.e. 

A general in_fection of :ins of br10ok trout exists i~1 t:~,is lrntc].:.er;:,'. Accorc.-

tive S83,S0".1.S. It 2:) ,2.rently vcries in severity in o.ifferent se.s,?,ons a"".ld. d 

differe:1t ti1"es c.urin·; t:.1e sec1.s,)n. The disease n:£,y 'be confi~ed. to certr:.in fi:."'_s. 

At t~:.e tLe 'Jf t',is visit tl1e :pectoral fiY1s were sufferine; t:.1e rnost, 2nc. of 

seen wi t~1 'De.rt s of t~:.e ,~~~ove-:,,ent iY:1.ec. :ic1.s d.e stro:rec_ 2ncl in numer :::us CB.ses not:1ing 
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OYle ~ .• de2.tl: Sc:)::-e c~ses / 

Sick fisl1 co"ti~'ue to e2-t Uc'1til the tine of t~-1eir deat:1. 

Ur. Moody repo:r.ted. thet t~1e fish becorne af:,ectsd rJ,out a mo:,,_th after they 

bec;in to fee6-. Fisl1 usu:clly ,:"ie E:.t a r0.ore or lern r~t~lar r,,te throughocJ_t the 

seascm, R7ld. t}1is rate is 2.1'.nor"'12.lly hit:;h. S01-rietirc.es t:Cle loss 2.ttn.i11.s el'Jidemic 

pro-port i 0!1s. 

Accordi:16 to s:1i:1:>rnerts, the >eariest enc_ steac1iest loss a_ue to all causes 

has 1)een 2monr:; those recei vec.l from C2pe Cod Trout Co. Out of 26o_ooo of these 

ec;c;s 21~9 ,203 fry were ~1Etc::.1ed. T':-1e loss of fry ii,_ t·i:.is shipment du:ri'.1g FebruFiry 

To~t ,.r,•·c,~ C1 •ee01 •"'0 1 0T'-'"00 ...LJ ~ v .J-.:t:::._~· ... .._, •~ ) .I. • , V ~'- c .. --,U. • T~rnse fish are 2f"ected. c;· the disease but the 

a.eath rate lS v·0-ry low. 

One S'.1i--orrrent C·J'.'1Sistecl_ 

bacillus suc:O. 2.s :i.s c2.usin(; :1eavy loss at T:10ITT9son wes :"'ound in 2.:0und.nnce fl.t Hart. 

These becil 7 i were c,.lso f()-:.2"1.c. in 5-:iJ.l smec1·s of sic:c fish fro:-1: t:1e er· -s of t:ie 

Axnericen Fis::,. Culture Co., Broo2-: Trout Co., s.c1.d. ot:1ers. In m;,r n1J1~1erous exarn:l.:n:.:i.tions 
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disease bscillus. T:.1e ::in ciser-cse in itseJ_f rn2,y not e.lways -oe sufficient to 

T':1e f.i.n oise::ose r,t Ifrrt is ::-.-_T)21·entl21 clue to P. be.cteriu.m o:"' t:::e coccus t;,l"";)e. 

This view is su:9°:;ortec_ irrd.irectly "by- t:.-ie fr.ct L:.?.t it is recv.:rre"'.t, 1)y its be~12vior, 

T".s.ese investi,;2tors !10 doubt fsi lee_ to c1-eterrrd "'.'le tl-:.e cr·'-'7-se o: t''.,e ,::'_isec.se 

" oec2J-1_s:~_ of ti::.e r,frnute size of 
.,_, 
v.i.1e CPU.SP,t i ve 

l'icrosco,iic exprr:h1l'.tio:1 of fic1s in the ei'.v2:rrcec1_ st2.:::es of t~1e cisease :9resents 

S:,1e;0rs of fl r.s in esrl.ier st· ,~,:es sl:ow a small 

(a . , . ) J,. 
tl'.:J_;_QCOCCJ. , 2.v J.eest 

cUse2.se re-;:iorted. fro:o. T::.ornps; n (Report Ho. 6) t~1.ese of course 9.z·e 

of f'. 6.iffere~--it type, 2.:re very rrn:i.c:1 s:r-cs.ller 2.rr6. :1_ess numerous. 

ns ~ocia.teO_ r:i t~1 t:J.e tissue cel"Ls; ~ in clUJ.1rr')s of epi tl1elial cells inte.ct a.nd 

re1ati vel~r norYr2.l only 2n occe.sional cocc1rn is f::n.:mcl, b-1.;_t in a, clw::p on t:.1e same 

slid.ep1:ihowing degener2,tive &12.11,;es mrm' arE '_)resent. It 2:p ..1ears ~ t~1e 

bacteria 2t'· rclc oYJ.ly t~1e cyto::il,1sr'.J. of t:ie cell, for t:1e e:9i tlle1frl ceEs c:=m ·ce 

nuclei c2."1 '"B seen in -)l2ces. In t~~is rt2y e .. ~i:1. 0T1.ce 2,tt~,cl:ed ts destro2ree. by tl1e 

The resultl.~c: lesions form :p1-aces of 

2.ttac3c for sec0!'.o_!:"2';'{ inv2.0.ers w:::.ich i::1 this ce.se seen to be rctl:er m:i.rne:i:ous l)ut, 

f;O I[~ ?~S 2.~ - 2.re~t, of li ttJ.e 6.irect si;~;nifice,11ce. 



l:'1).ccess. lfo tre2t:-::;ent W" s rem :nrnenc_ec]_ si"l.ce not~1in··; better t11c.n co:9 er sul"9h2te 

co\:,_V be sug,c;ested r,.t t:1e -,)resent time. T:1eoretic.?ll:1 t.1e co,11Je:: sulyhPte treat:-,,ent 

er--- C(,_ 

sl10-:.:.l(l ,._:_:i·.re res-G_lts w~1e:1 o:1e co'1.sic:ers t·.1.,-,t t:1ree tre;,.tne,1tp r-t T:.·,0::1--.:>son ,-1.ede verv 
C " • 

tre[',t;aent ::12.s been use6 to combat it. 

:2:meri::,e"Jts now beinr: c,r.tuctw' 2t tl:e T':o:rnson H8tchery --:n2y tnro,..-., sor.1e light 

severe encl well esteb:_i s~1ed be±'o!.'e 2.nyt~1inf~ C'.) _:J.a. be done. Before we cen be sure 

ths; & -p2.rticular 2.:ind of br.cterium is res,)onsil,J.e for a certain a.isease it mnst 

be isoJ..n.ted., culture,~_ in r:'1 r::.rtificial meciul!l 2.nd the fis;_1es, infected with these 

bacteria. Since '9Pactic2.lly nothinc l1es been r=:one dong t~:is line wi t::1 :"is::.1 dis-

e 2,se bacteri2., tne yroblem lies in the ream of exoerimental bacteriology wi tl1 no 

nro!!rl.se of i,7-riecUate success. 
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Probler:is li~,:e tl1ese :rrL-._st 1:e e.ttac].:e8- e~~c- soiveG_ in tl:e ~:.e~·,r :\1t-.~.'.!.,..e, ~f trout 

c,_1lt1::.re is to continue in y:r •rese".t :::.0 tc~1eries. Ot:1err:ise it -i.--i::.7 :e ~1ecess2.ry 

~12.tcl1eries for broo~= tro-o..t is a_esirable. We S::oulc1 u::e to fincl out wh:/ brool: 

trout cannot be r;:dsed at the·Paris ittatchery. It is 3:1ro1)2.1:le tl1e ce:use lf'.y not in 

t!!e chPTP,cter o:: t~-;.e w2ter 1-;ut r:=-ther in 1Jacteria. B.:,.r conducting such an in-

vestiution we c::m yossi bly fL1.d out symptoms of diseases w11iC:~ ~12.ve been :)resent 

at t~:ese :1atc~1eries cY.::J.c: be ex2.rnined. to see w~1ether or not tl-1ey ere free from these 

:"i:t~, o:"' t:1e strJ:1;-;est 'brow:-1 trout fry s~-cip:]ecl ~dive to us socin fro.: the Faris 

We thi~: it uossible L:i< tl1e brow:-: trout ere resist:0nt to the gill a.isease, l:rn.t 

We 2lso re-quest t'..l&~ ne::t ye-:r one or two trou6hs in t:1e P::>.ris H~tchery be 

r,1lotte. to broo:: trout, so th;,t we m:~y a.etermine TT::1etl1er e.ny be.cteris.l diser:i,se 

of brook tro·c~.t is -oersJ. sting 2,t :~1e.t hatchery. 

I: we cor:. c1eter'."'.li':e t:.1e cause of t:1e abD:,clonir.6 o:f certr::-in :ie.tc:ie:c·j;es for 

brook trout, we m8.'." :;s able to su:s: :est ;,,eans to prevent the future al)anc.oninc of 

r::o;:1e of those now in 1J.se. 

Ap:9roved: ~ ~ ) ~ 
Direct~r 

Wendell H. Krull 
Fish Pathologist 
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April 28, 1930 

Report No. l'J. INVB-S'I'IGATION OF DlSJo:'.ASE IN TROUT FRY 

AT HART HATCHERY. 

At the Hart Hatchery, most of the troughs (138 out or 150) are not 

housed, but are out in the open. The venter pa.rt of each trough it covered. 

A very marked ditrerence in the size of fish from the same batch or eggs was 

noticed in fish reared. inside of the building and those outside J; the former 

being the larger. According to Supt. Ervin Moody the ones inside ehov a 

a•ller percenta!.!8 of loss in comparison with those outside. 

A ~neral infection ot fins or brook trout exists in this hatchery. 

According to Mr. Moody a disease of' similar nature has existei here ror 

three consecutlve seasons. It apparently varies in severity in diff'e1"ent 

seasons and at -iif'f'erent t1aes during the season. The disease •Y be 

confined to certain tins, may attack dif'ferent tins at ditf'erent m,aaons, 

or attack d1rrerent fins at different times during the same &eaacn. 

At the time or this visit the pectoral fins ""9:re surrering the most,, 

and of the others -i:erbaps the dorsal. Brook trout otherwise apparently 

normal, were seen vith parts or the above-mentioned fins destroyed and 

in numerous cases nothine wt mere "stubs" were left. The tin r&}'S 

persisted longer than the membranes. 
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The affected :f"ish -were able to maintain their position in the water as 

well as the normal ones. According to Mr. Moody, death comes slowly in 

some cases, rapidly in others, and many live, and regenerate at least 

portions of their fins. Sick fish continue to eat until the time or 
their death. 

Mr. Moody reported that the fish become aff'ected about a month af'ter 

they begin to feed. Fish usually die at a more or less regular rate 

throughout the season, and this rate is abnormally high. Sometimes the 

loss attains epidemic proportions. 

According to shipments, the heaviest and steadiest loss due to all 

causes has been amon~ those received from Cape Cod Trout Co. Out of 

260,000 of these eggs 249,203 fry were batched. The loss of fry in this 

shipment during February was 18,000 and the loss for March was as great. 

The beat success for the last tvo seasons has been had with the 

eg~s rrom Lost Lakes, Creed, Colorado. These fish are affected by the 

disease rut the death rate is very lov. 

Three shipments of eggs were received from the Trout Brook Company 

at Hudson, Wisconsin. The fish 1,1ere slov in getting started to grow. 

One shipment consisted of very small eggs, but at the present time the 

resulting fry are making the best ~ro'Wth, while all of them are doing well. 

Several fish in the troughs of Cape Cod fry which showed symptoms or 

gill disease were taken. Smears -were made of their ~ill mucus, and the 

gill disease bacillus such as is causing heavy loss at Thompson ws found 

in abundance at Hart. These bacilli were also round in gill smears of 

sick fish from the e~gs of the American Fish Culture Co., Brook Trout Co., 

and others. In my l1Ulll0rous examinations or fins w f'ound some patches 

of bacilli on the 1iseased fins, but I think that this is due to the fact 

that the disease fins are apt to catch various forei~ particles in the 

vater. This gill be.oillua no doubt is causing the death of many of 
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the fish suffering with the fin 11sease. Many fish were seen with rins 

completely destroyed, but were apparently otherwise normal and holding 

the lr places at the end of the trough and apparently wre not suffer in~ 

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 1isease at Hart is apparently due to a 'bacteriU.111 of the 

coccus type. This. view is supported indirectly by the fact that it is 

recurrent, by its behavior, and because it has been investigated by previ­

ous individuals who reported negative findings. These investigators no 

doubt failed to determine the cause of the disease ·because of the minute 

size of the causative ori:;anism. 

Microsconic examination of fins in the advanced sta~s of the disease 

presents a rather extensive bacterial flora. Smears of fins in earlier 

ste.l{es shov a small bacterium, a coccus. rorm -which may possibly occur 1n 

pairs ("liplocooci), at least both forms are present, but the simple coccus 

is much the more numerous. This coccus is consistantly oresent in diseased 

fins. when compared vith the 1:acillus causing the gill disease reported 

from Thompson (Report No. g) these of course are of a different type, are 

very much smaller and lees nwaerous. They are intimately associated vith 

the tissue cells; in clumps of epithelial cells intac~ and relatively 

normal only an occasional coccus is found, but in a clump on the same 

slide showing de~nerative changes mn,.v a.re present. It appears that 

the bacteria aUack only the cytoolasm or the cell, for the epithelial 

cells can be seen -in various stages of' disintegration, and many blotches 

suggesting the naked nuclei can be seen in places. In this way a fin 

once attacked ls destroyed by the advance of the bacteria into the tissues. 

The resulting lesions form places of attack ror secondary invaders which 

in this case seem to be rather numerous but, so far as a.oparent, 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 or bacilli, I do not feel justified in attributing this dtsease to 

them. Some or the occasional bacilli are morohologically like those caus­

ing gill disease, and others resemble those or 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. 

Durinrs previous seasons copper sulphate treatment was used wUh no 

apparent success, No treatment was recommended eince nothing better than 

copper sulphate could be suggested at the present time. Theoretically 

the copper sulphate treatment should P,ive 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 because in the first 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 or the ~xtensive lesions produced by the 

bacteria, and in the third place reinfection may have taken place and no 

routine treatment has been used to combat it. 

Experiments now being conducted at the Thomoson Hatchery may throw 

some liP,ht on the use of routine copper sulphate treatment, even though the 

epidemic was severe and "'811 established before anything could be done. 

Before we can be sure that a particular kind of ba~terium is responeible 

for a certain disease it 111Ust be isolated, cultured in an artificial medium 

and the fishes infected with these bacteria. Since practically nothing has 

been done along this line with fish disease bacteria, the oroblem lies in 

the ream or experimental bacteriolo~ with no promise of immediate success. 
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Problems like these must be attacked and solved in the near future, 

if trout culture is to continue in our present hatcheries. Otherwise it 

will be necessary to move to a. nev place whenever the bacteria have taken 

possession of an old hatchery. 

In this connectioR an investigation or the cause or 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. 

probable 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 or diseases which have been present in the past, and if these 

suggest diseases of a be.cter:t.al nature, f'ish being ralsed at these 

hatcheries could be examined to see whether or not they are free from 

these bact.eri~ or whether they are being raised in spite of the infection 

being present. In this connection, if possible, w would like to have 

fifty of the weakest and tifty 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 fonnd there at the present ti.me. We think it possi­

ble that the brown trout are resistant to the gHl disease, but may be 

carriers of' the bacillus which causes this deRJ'ee. 

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 or the abandonin~ of certain hatcheries 

for brook trout, we may be able to sug~st means to nrevent the future 

abandoning of some of those now in use. 

Approveds Carl L. Hubbs /s/ 
Director 

Wendell H. Krull 
Fish Pathologist 
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