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White blin4mu11s, a dietary disease peeuJ.iar to brook trout, was 

pt'4viously repo:rwd by the author as .. having appeared in the early spring 

of ea.eh year from. l946through 1949 st eertain·tish hatcheries throughout 

Michigau. Brown and. rainbow trout wn not affected by the disease. 

White blindness is characterized b;y a. veey pale body color, and a milky 

opaqueness of th& crystalline lens of the eyes 'Which renders the fish 

blind. Analysis of the diets at he:teheries were the :malady appeared, 

and where it vu absent, strongly sus;ested that horse products wre the 

ca.use o:f it, but due to the diversity of products included in the diets, 

it was not possible to determine vb.ether <me or all horse products were 

involved. The present experiments vere eondw:ted in an effort to deter­

mine which hors• :product was responsible tor producins White blindness. 

Caoked horee skeletal. mU5cle, horse hearts and. horse livers each 

mixed vi.th pork melts on a 50-50 basis were tested. Brewers yea.st at a 

5 percent level was added to the diet of one group of fish receiving 

ea.ch d.iet. 
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On Detmer 19, 19J.9., the first epecimen with Wb.it•bljnduess ,,.., 

observed in the gn)Up of brook trout on the horse liver-pork m.el.t diet. 

White blim!n.est gradually increased trom. 0.7 percent on January ll to 

9.9 percent on May 3 am.ong the s.roup nc•1ving hOl'"a• liver and pork 

· alts, ·ana. from o.o percent on Janwu-y ll to 9. 7 percent on May 3 8l!lOn& 

the P"01JP neeirtng·tbe saa·diet With 5pereentbre'W'IW's ·~ut 844ftd • 

.No in41cation ot the iinue was foUl:14 ~. trol/lt kept on any other 

diet in tM •xperimnt. 

It 'tfaS not determined Whether length of ti• we the deciding factor, 

or 'Whetrutr low n.t•r. ~•rat:ure wa.s the cause., but the evidence at hand 

strongl}r suggests that the latter may be the <:ue. l'Urtber study is 

planned in au a.tt,tllPt to isolate theNtsponsible factor in horse liver. 

ba:ul:tl ot this i,xperiment indicate that horse livere .may safely 

comprise up to 50 percent of the diet of brook trout during S\111111er months 

but will cause vhite .blindness when used at that level dving prolonged 

perioda of low water ~t~s. 

Introduction 

White bl.ind.noes., a dieta.ry.d.isnae peculiar to brook trolrt and 

characterited by opaque crystalline lens and pale body color (figure 1), 

appeared at various trout stations in Michigan in the early epril'lS of 

each year from. 1946 to 1949. Since trout c(m'IIDQnly change to a dark 

body color When they become blind, the unusual pa.le body color of the 

blind fish in this case leads to the name of "'white blindnessn for the 

disease. 

l,fhe initial study (Allison, l949Wpnsented an analysis of the diets 
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used at stations 'Where the disease was present and were it was ab .. 

sent (Tablo 1). lfhiil atua.y demonstrated that the m.a.laliy was caused 

by a ditrt vhieh included 27.2 percent, or more, of hore products fed 

d:uring vinter l!Ontha When water temperatures dropped below 40° r., and 

ws.s abaent When 18.a percent, or less, h.Orse products ver• fed. Brawn 

and rainboW trout wen not e.ttected. 
. 

Hess (1937) produced dietary blindness in rainbow trout by teed-

ing an ealusive diet or pork spleen. aovever, the fish in his experi­

ment eh.rmged to a darker body color as they became blind. 

The present study vaa. designed to determine Whether u:y #ingle 

horse product might cause the disease beca:use, due to the gNat diversi .. 

ty of diets employed by the various trout stations, it vu not possible 

to ascertain tram. the di•t analyses which of several products m:tpt have 

been responsible. Since it 'W'al· necessary to pursue the eX.Pf)riments at 

hatcheries tm.der tull production schedules, it was not feasible to make 

were designed to do no more than :reveal the horse product nurponsible 

for the disease. 

Horse products in:vestigated were hearts, livers and cooked skele­

tal m.uscle. these products were fed at 40 percent a.nd 50 percent levels, 

which •:re well above the critical level as determined by the initial 

study (1949). The experiment extended fr0111 June, 1949, to May, 1950, 

a period of time that encompassed both summer and winter corulitions. 

Cooked skeletal muscle was tested at the kld'Win station (Lake County} 



Diet 

Ca.nued, cooked horse 
skeletal muscle 

Horse skeletal muscle 

Pork liver 

Pork melts 
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on 9,000 fingerling brook trout hel.4 in. tke l&1llt pond ·Where Whitt 'bliad­

••• ba4 deftlope4 king ea.eh ot the previou tuee Vinteri. 

At the -..rqwatt• station. (Ma:r\Wltte Ccnin.t7) ll41 500 fingffling 

brook trout weft 4iv14e4 into tow poq,e.. GJl'oup A ._. C011!fPOSe4 of 

61,000 tilh 4irt4ed. ..,ng eight pc:mdS aa4 ,_.tea.a cl.i•t conaiating ot 

•1ual ,-tioaa ot ~ bn.rta an4 p•k aelta; Greu, B, With 17,000 

£ish in tw ponds, receiftd '"1e __. 41•t u Group A, plus 5 percent 

bnvv • • ;ve•t (8train 1-t lrie4 »rewr 's ,east, Auheuau,r ... Juach, lnc. ) ; 

Group c, vtth 16,000 £1sh in two pon«s, l'tleeivtt4 a cU•t coneieting of 

eq,ual poniona ot hone li'V11H and. pork •lta, plu 5 peNent brewer 1a 

19ut; Group », with 191000 fish in two. :pOl'.lda, rec•twa the aame d.ictt 

u troq, C, l'iinus the put. 'fbe. p<mdl (n..-. I) nre a.nroxtmately of 

8flml cU,lDllttlMiOP a:a4 WN P1>Pl.id i.11eU:n.i\lllJJ.y V1th ftte~ Ima the 

a.- •ource. 

Approsbl&tely two w.:u after t. fint cue ot 1'hite blintneaa 

vu obaezovM by the lla~y •~•~t at ..,_uette., a ,che4ule 

vaa set up tor uaaini&g the •• ot the fish .-very two weu until ter-

11ination of the eQertwm.t. !he firat cheek waa made on 400 spec:tmena 

tr01ll each sroup, the 8-Cond. check on 500. _.ct.mens, and all foUowin.g 

checks, except the final one, 1Jere u4e on 600 epeeilllltna from each 

group. !he, f'inal exaination vaa JU.Cle on 61 .. 6 pet"Cent ot groups C qa, », 
in Which White blinclntfJs• had appeared. Since no affect.a. fish were found 

in any of the routine exaainations ot Groups A and B, and none could be 

observed in these ponds at the time ot the final cl:leck, individual 

exaaina:tiona wre. not made on these fish. '!he pa.le skin of brook trout 

affected with white blindness :renders t'.bem •speeially conapieuous in ponds 
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havina da.'rk colored bottoms, as is the ease at the Marquette station. 

~ci'mens for the routine examinations ven collected by random. 

sam.pling. At the time of collecting, all f:i.&h in a pond were cOiltined 

to a sull area. at the lover e,p.d of the poud. '?bey wre thoroughly 

mued and t~t'erred a tew at a t:tia by scaps to 30-gallon tubs, 

carried into the hatchery building a.nd distributed into troughs tor 

exam.ination. Each ti1h. was held in thf!i: b.UdS 'While both eyes vere 

closely exam:i.ued tor ·any cloudinet1iS of the crystalline lens. !he 

deil,"flit of cloudiness, or opaqueness, varied tram. a thin milky color 

in one lena of some speci.laens to a dense, opaque whiteness in both lenses 

:in o~r specimens. After the examinations were completed the fieh -were 

nturned to theill' respective poude. 

At the J&1dwin station, 9,000 yearli.:n, brook trout in one pond 

were fed from. Ju-rie, 1949, to April, 1950, on a. diet consisting of 4o 

perc•nt cooked horse skeletal muscle, 38 percent pork melts, 10 percent 

meat ecraps1 lO :percent skim milk power and 2 percent salt (la.Cl). fhe 

pond chosen for this experi:ment vu the ssn.e pond it1 w.ieh vh:tte blind­

nes• had appeared in the spring of the year in ls,t+6, 1947, and 1948. Ho 

blindness was observed among the fish· in this pond from the begiooing 

of the experiment until ice cover formed in late December. Because of 

the iee conditions, routine exam.inations could not be carried out there­

e.tter. Five hundred fish collected by random S&'l!\Pling were examined on 

April 18, 1950, at which time the study was terminated at this sta:Mon. 

'?he bottom of the pond vas very dU'k in color, u a.t Marquette, and 

pale-colored trout are quite conspicuous. 



... 9 ... 

. a.sw.t11. of tbe diets 

· • f.:t.rst, tase of white. bliD.drl.eas ~ ob~ b;r the. ha.,tch•q 

••rintena.ent: at• ~•tta .statiou on. heaber· 19, .. ·19'-9,· seven .mQnth& 
. . 

u-ter initiatiobot•the &t:~; among tish'.otQroup D;-Vbi:e:b.receive4 a 

diet eoaaisti!li of SO percent· hcrff, li'"" . and 50 ~nt p~k melts~ 

legmutng on laa~:'.11, 19;0,. and eve17,t• _.kl there~r •til 

Me,y 3, 1950, routue'mreinatiou ot all. g:roups were maa.e •. !!Wt 1nc;i-

--&tnee . of 'White· bl.1~ss ,UIOng ti~ u GN,uj) .» ara<1.ua11,- increased 
. . ·. 

(liCU" 3) 4u:rin8 this perio4 ~ 0 .. 7 ,-Ctnt to 9 .. 9, pea-ctat.. ln 

Grot:W C,•'Whidi. fftieivea the •• :4:;tet .&1 •~ 1,. pl.us brewr:~s Y'&at, 

the ~~-ot·tbe 4iae$Mwu,ap,-.nt]3,clel8384, but by.May 3, 

9. 7 peNeat <>f the ftsb1 ·•~ aff'♦ec'ted,... 'll1fWh brewr •s ,-eut d.id not 

pn,,..nt· ··the· ·~ce .. ,ot,·· th\t .. @$a.._ .~ ,-~et ite int,nett,- :to ,-,, 

~c$a'bl.i &igjp. · ~: ,vu no,~-- iu lose. ~ -~ IPtOUfS p, 
tis1'Firi. Which ~1tmblesa .dfiiwlopftci.. White bli:D4-ss 414 not d#"'1'P ... · 

~ .. the f'i•h in • ait* · &ro"Q A tll:. B. 

· .. At~ laldrin atatton, VbeD. i.ee e~ •lted an4 it vas possible 

to observe the tith, no_ bliwlneas ftl obaenecl aaong the t1ah recetviq 
. ' . 

a Jiet containing 40 percent coobd hm'M elreletal tm.Uiel.e. Ou April 18, 

4• and exaained for white blindness. le;, t)'ll.Ptcaa of the disease wen 

touud aad_the •xper:tment va.s terminated at this station. 

()~ the t:gree horse products testea. (he-.rta, liwra, and cooked 

skeletal •uscle) only tbe 11-..:rs wre.· :tnV!,l)lffd in the gro'.t(Pa . ot fish 

contracting vh1te blindness. ~ affected. t1eh wre fed this diet tor 
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eeven months before the d:iefiAllle appeared. It is beyond the soope of 

this study to point out the epeei:fic agent respo:n,sible, 'Whether length 

ot tim ou 1 tbe diet ts important or· 'Whether low vater temperatures a.re 

significant. liowever, the fact that white '.blindness develops in brook 

trout dlll"ing periods of lov water temp•rf;\tu:tes suggests· same co:rrelatio13.. 

A:v•~ water temperatures tor the Marq,uette station (ligui-e 3) vere 

plotted from the routine hatchery re~ords taken daily at 6sOO a.m., noon, 

and 6;00 p.m. ~· avere&e was dertved from the daily maxima and mini.1m.ffl 

readings~ Comparing th.$· graphs c;.t temperatll:Nt aad. incidence of the die .. 

ease it can be 1een that the· disease d:l.d.110t appear before the va.ter 

temperature droppecl below about 4o1:1 r .. lt is not possioi. to determine 

the exact critical degree Qt temperature t:ros. the. data at b.an.d. D'Ul"ing 

the period. wen wa:ter tftlpere.tur•t remained belcnt lto0 1., 1:ncidence ot 

the disease gradually incre~, and cl~ rapidly vhen·vater tfitpera• 

tures increased and passed 40" 1.. It is possible that horse liver is a.e­

fieient in some eseential vitain and that during periods ot low temper­

atUN11, wen metabolism of fish is slowed aown, this vitamin is not 

stored in sufficient quantities by the fish. · Consequently, W'l':'len va.ter 

temperatures and utabolism. increase JI ·the de:tic iency becomes more pro­

nounced. It is also possible that length ot time on the diet is re­

sponsible, regardless or variation in temperature. 

Although brow and rainbow trout are not affected with White blind­

ness, there is some eVidenee that other species of fish a.re a.-tfected. 

Lake trout fingerling,;.• held over winter at stations teed.iug horse liver 

bec.am.e blind and pale 1n color. ~ follo,,-ing yea:r at the 881)$. stat ions JI 

fish of the same species and .age wre normal when hors• liver was omitted 
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troll the tiet. Xn e. penonal C08Rlmicat1oa Ml'-. Harold W•to, A.4,llN'iat 

-at the 4Jo·lef.o loolog:t.cal lark, tel.do, Ohio, iatormed. the· vrtter tlmt be 

h.84. ObMl'"le4 'White bU.ndaese ·~ ---•tte4··nnti.-n., longev nntiflhr, 

ai-een tuaf1Sh, smallMU-th and larpuuth l>aia, spotted bua, and yellow 

ptreb.. The tit$ were ·fed twice each welt, b.oPe l.i"Mr on Monday and fish 

on bid.ay. Be n.ote4 tllat 1-.e grov,pta ~ themaelvea on ~ liwr 

. au4 ate sparingly .'->f the fish, an4 pointed. out that •ueh fie wre suoJect 

to Wb.1te bU.~ss. Since wai. ~tures varied~ 70• ,. and 

80• 1. thl'O'Qlb.out the yea:r it W-Uli ap,-ar that l.ength ot tiM on the 

diet is ~t :tn thii cue u.d not 10V ~t.UNs. 

Coacluaioua 

White blindne&Js can be a serious lla;tchoy disease beca.- attecte4 

fieb. en blinde4 p~tly ·and thu ..,. d little 'V&l:ue for atocking 

pu,,-poaes. 

l'in&erlin& br-00k trout may be safely f'-4 a diet containing~ to 

50 percent horH li:var tor atx 111C11tbs When water tempenture• exceed 

~o• ,. D.ere are some indtcatiou that water temperatures belov Ja.o• ,. 

ve conelatea Yith the oDHt of the disease 1n brook trout. 

Lake trout also appev to be affect.a. ,111.11.ar to brook trout. 

Brown and rainboV ti-out are not attecteo. by 'White bliD.d.neas. 

and Stanley :Lievense, Mr. Don Gilbert, ill Charge of the Ja.ldYin station, 

and eapecially ot Mr. Russell lob4trtaon, superintendent of the JlaZ'quette ·"-· 

hatchery, and his crew, vu largely l'efJpO!Ulible _tor the success of thie 

study. 

\: ·. 
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