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COMMON FISH DISEASES IN MICHIGAN AND THEIR TREATMENT 

Leonard N. Allison 

This outline was prepared to assist the Fisheries Supervisor in answering questions 
asked by sportsmen about fish diseasev and as an aid in diagnosis and control of common 
hatchery diseases. No attempt was made to include all parasitesv diseases and abnormali­
ties of fish because it is recognized that the time and equipment necessary to identify 
more than the common diseases a.re not available to the Fisheries Supervisor. The occur­
rence of fish diseases in Michigan is given more completely in a recent report by Allison 
(Fish Diseases of Common Occurrence in Michigan). A discussion of diseases of hatchery­
fish~ be found in greater detail in a publication of the U. S. Fish and Wild.life Service 
( Ca.re and Diseases of Trout by Dr. H. S. Davis) .. 

Ao Types of parasites found in fish in Michigan waters. 

Only the tYPes of com.~on parasites of fisho and a few examples are mentioned here. 

I. Protozoa. 
a. Ichthyopthirius~ Appears as white spots on the skin of warm water fish. 

Occasionally on trouto 

II o Copepoda., 
&o Salmincol~ edwardsiio Gill lice on brook trouto 

I IIoFlat worms 
a.o Tapeworms. 
ho Trematodes. 

Bass tapeworm9 etc .. 
Yellow grub, black spoto etc. 

IV .. Round= or threadworms 
ao Aneyranthus cystidicola in swim=bladder of ciscoo 

Vo Thorny=headed wormso 
ao Eehinorh.ynchus eorego.!!10 found by anglers in intestine, body cavity and flesh 

of smel to 

VIo Leeches 
a.., Piscieola spoon perch., 

VIIoLampreys 
a.o Ichth.yomyzon castaneus, on fresh=water fisho 

~. Life cycles of common parasitesc 

IQ Para.sites needing snails for one hosto 
ao Yellow grub. Clinostomum margina.tu.m,o 

Adult in mouth and throat of great blue heron •••• eggs hatch in water •••• 
snail (here one parasite may develop into 10000 or more parasites) o oo •. fish •••• bird 
(great blue heron}o 

Will live for short time in man if the yellow grub from fish is eaten a.live. 
Common cooking practices kill all grubso 

tion) 0 0 0 O 

bo ]lack spot. Neascus spo 
Adult in intestine of kingfisher 000• eggs hatch in water •••• snail (multiplies,.. 

fish (encyst in skin or flesh as black spot) o••o kingfisher. 

Mrv infest man if eaten ~~~veo Common cooking practices kill all grubs. 

J 



e., Liver and heart cyst20 !~as_t;_U11, spo 
Cysts here described are about Oo5 mm long, i:.nral in shape D appear whitish 

:i.n the livero Tapeworm cysts mey also be present, but they are larger and longero 
liea.scus, spo cysts often cover the haart so that it appears white instead of redo The 
life cycle is essentially the sa.'!le a.s in "black spoto Since the parasites are discarded 
wi -ch the entra.ils 0 there is r.o q_l1estion of infestation of ma.no 

IL Life cycle of fish ta:peworms o 

In general O the life c;;rcle of fish tapeworms is as follows g Adult in intestine 
of fish 0 o. o o egg passes into wat;e:r and is eaten by small water 1ibugM· C!!~z:a.llelJ~ D~12hn.Jp.o 
et,;::o) where it develops in the body cavity :!,nto the 11 fiI'st"1 lar;ra. (procercoid) 0000 11 bug11 

eaten by fishi) p:rocercoid. burrows through intestinal wall to body cavity or flesh and 
·oecomes the "second.as larva (plerocercoid) • o o" sma,11 fish eaten by la.:r.·e;e fil:ih 0 plerocercoid 
devel(lpEJ into adult tapeworm in intestine of fisho 

The pleroceroid of bass tapeo ~rcteoce-oh.alus ~~OJ!l!J}.~,n is found in the liver 
a,".ld. gonads of f"isih 0 where it does not form a. •Cyst but continues to move around through 
the tissue. r.rhe pleroee1~coid.s of some fish tapeworms settle Jn the fle~h and get to be 
as nn1ch a.rs half ru:2 inc.h J:.on.g (T1".._:taen_onhQ];'B,~ g_:r:,agsu.i~, i:n flesh of c:i!:lec o wM.tefish) fl The 
grubs are dest.:r'ciyed b? e:,rnmon cook:tng pr1':v:.:,tieet'<., 

1!:L Lift~ i'.7(:le cf para.s:H,:i.e copeptHi~ (gill llce)., 
The g:UJ. 1 crnse of b:rook t;:r on t D Sa:lajpJ~,J.f:!:. ~il:'!?aJ",,Q.~U,D ma;y be u.sed as a:o. 

exa:np:J.e a:nd ts as fo11~w~g 

Eggs t1atc}1 0 C, 0 n atta,Cfl. t..o 
;:.:n fi f:lh for 2 t () ) WEHlkS 9 Wh®l'.i the;y 
c:fi:' :f''.i,sh and o.tEL, femal,is remain on 
:'.:E,male d:ieso 

f 1sh ( o~r dJ.e 1.n 2 days u:i:1sn1.cce;;sf'ul) o o o o ,:,ema.in 
'tH?eome Sf:?JXUa.11,:,r m.a,tur,'a o," o mate , • o" maJ.es d:rop 
,<'.~ ~·.,., ""·~"''" 1')"'0A""'ail t•,,,J~ ,,.,,~. :i·· ~, ,,.l "'•"nt1,1,., ... .l. ►')1.,-. 0 ova (.-;.~_),If~)~ .t"· •...,.t:,,4,i_..•I-;;.\..;,. .I!, J.,'.;o,1C ~J>, ""'•2 JU,V ·l.,...-,, of\(), (J 

The purpose of this section il';l to provide infi.nnation 't1J.£1t tiil1 a:tcl the Fisheries 
Supe1'"ll'iBor, with his J.imited equipment :r;,nc t:tme, to i.dent:tfy a.net cont:r0l sow.e of the fis:b. 
diseases enmrn:only i~npea:r'l:.ng in MichifJ.:tr" ftsh hateheriasQ :h"'ur"ther informat'.ton concerning 
techn:i.cal 1les;;:ript:t,:m~ of the tli.,:e2:.-ses" 2,:1:i a mQr,,s co:-,1:;:JJ.ete li.st of fish diseases, may be 
f'.;.n.md in the 1~efe:c~nces 1 :trjtedo 

The oa.Y..sative crga.'1:i.~m: o:f some of the!j~ ditM:l.ases ean be identified by the 
aid of a dissecting 'binccular. m:'tcrv'.B~Qpeo Identif:L::s.tion cf .Q;-;;:_1_1~,Iiit_j,;~~ and tbe 'lfal':i.OUij 

bactaria :require the higher ma,gnifteatio11 of a ccm:r_1cucd. mic::!'c:~wopec Hcw,':!ver, many of 
the ailment~ of ilsh ca.11 ·be diagnc~ed 'by gross exa.mir;.11tion of the fish, by their be=­
bavicr,, e,nd by a. :review of their ru.:snt h:'tsttH'Y as to d.itH,.,ha.ndlin.g, wat,er cond.itia11.s 0 

etco Not i:nf:requently 2 lo'.6-i;es a:re ca.,1sed a ,:,ompJ.i,".;at,ion of S'8VBJ0 ;-tl unfavorable con= 

Cau.~atJve Q;r~ni§rAg .i?11Q-1§rJ1L!ri salmord.cidq, a bacterium 1:1hich is a short rod 
2 to J microns long with rom1ded endso 

!2_11ep..:rance of fishg Furunculo:s:is means l)Oil or furuncle disease and fish 
affe,~ted with this dhease often have open ulcers and blisters containing blocd and pus, 
which originate deep in the muscleo Another diseci-se, cr:1led ulcer disease, a.lso makes 
1.llcers on the skin of fisho ·tut they do not extend. into the muscle tissue as does 
furuncul cs is.,. 

Boils and ulcers do not always a.c:c,.,mpariy attacks of ftt.~culosis and some 
other symptom must be soughto The bacteria a.re carried in th1:; blood v-e13sels of the fish 



and frequently cause tiny haemorrhages which may be found in the lining of the body 
-cavity" the :fat around the stomachs and the swim or air bladdero The large intestine 
commonly awears highly inflamed and blood a..~d pus may be pressed out through the vent 
of dead fisho 

Fish may be infected wlth furu:r .. culosis but show a loss only slightly above 
no:r1riaL However 0 a sudden 0 severe loss ~ resui t 'by ncrrtal hand.ling or transfer 
operations" For this reason small but chronlc losses should be tho:t•oughly investigated 
for this disease so that treatmer.Lt can be lnitl.ated as ea:rly at; pcssibleo 

Xran~mi_ss;tong J3aeteria a.re spread through the water 'by infected fish~ from 
o:pen ulcers or with the :feces:o Brook" and brown t:r,outD !lH.J,st commonly a.ffec:ted by the 
d.isea.seo malf riot exhibit any of the f!ymptoms but st:Hl harbor the l:a~te:tia and actually 
be carriers. Rainbow trout 0 which seldom show active symptoms of furuncu.losis 0 may 
also carry the ba~teria in. theil' intestines and thus a.id in spreading the disease. The 
bacteria. ma.y infect fish ei the:r th:r0 ough the intestine wh,m taken :l.n. with :food, or 
through small breaks in the skin.. Some workers now ·believe that the tiny wounds ma.de 
by .~da.~lus a.re used 'by the ba,c,teria t.o gain entrance to the "blood of fish~ and 
t:ha.t by tr'eating :frequently to keeJ) !-1.ii:9A~~t'l.1!-1~, infestattons to a minimum~ attackaJ of 
f·urvl'l.culcsis can be l:"ei.t,ieeiL 

1rhe bacteria will 7.'"Hnain. al::i.,re fo:t ,wme tim~~ in rm:,.c:k a:n.d debris of high 
organi(; content a.nd wi.11 infe,et fish if co:c.tact is mad1;:;, 

Oont]:"..Q.1 nrn,g1.sw:~'S,8 FlJ.rUZ:W'Ul,:ir.d .. ~ (h'.';1;;11.:t"i:l 01;(;;e.si1::m;a,.U.y i,rt our st:raamsr usually 
du.ring hot, weathe:ro Mo Jlt')a.:r1s ol contrf1l is kn'Clwn for ep1.d.e:fil1Cl:l in nature .. Hotiever 0 

\'there n.sh a.re 'Clonfinei 1..uu'ter super,v5.sfon in hat.cher:i.E:s,, control measures can be applied. 

Alth.ou.gh ftu"lJ.n.culosis ha.:,,, hee11 known and stud.t.e<l. f01"' mere than 100 years 0 no 
means of control wal:l krwwn until D:rs o (}utsell and Sn:ies<zk•fi (hscovered in 1946 that 
sulfame:ra,zin.e would de,,;t,r·oy thE, ha.cter:l.\.,_,1,. At ftn,t it appeared that the drug would 
completely cure f'u2"urxc.u10;2dcg tut re:::;ent .;tudies indicrA,te that a.ll the bacterta are not 
killed. However 0 losse1~ from this d.:Lsza.se can be kept at a n:inimum by ,;;.se of s·ulfamera= 
ztneo 

In Mfohigar,. the cL.:ise re,:;cm7i:e:::.d.ed. for trsatmerJ:; of :furu..n.,;:s;1J.loi,ds when it ha~ 
des;reloped to the poin.t of causing loss of fish, is 16 gr0 &n:1s {8 l·e·gel teaspoonfuls o?' 
2., 7 tablespoonfv.ls) of suJ..fame:ra'z.ine pc➔r each 100 p,:,u.r.1ds cf food" Th:T.s mut\:.r'e is fed 
fer ,4 0onse::,11ti ire days and the <'lose reclueed. to f.1 g:tams of the d.,":u.g :per 100 pounds of' 
food 0 fed. for ·the :f'ollovling 10 d.ays. For f\111 benefit cf the drug and for prompt con­
trol of the di,H~ase~ it i1'! 1.m:porta..n.t that the first f::,·:.11° feedings l,e given on ,£;,QilS§cutive 
il?_gJto 

During 1.')e:r:icd.s when past ex:peri,.mee ha,;; f3hown that :fu.runculo~is may appea.r 9 . -
a pt'o:phylaet ie doS'e of 16 gra.in8 of 1:mlfe.rn.erazine IJl2I' 100 poUIJ.ds should lie fed ones every 
7 d.ays without :failo 

Sulfam.erazinci is insoluable in water and therefcra allowing the mixture of 
fo.od and drug to i:itand overnight will not aid in the mix:'t.ngc '.t·he d:rug is most easily­
distributed in the food v;hen it can be first mixed with dry :feedo With present food con­
ditions little dry food is used. so it mu.st be added. dir·ee;tly to meat,. This has been 
successfully done by suspending the drug in water in a glass fruit jars having a lid 
perforated with a few holeso The conten:ts of 1:he jar are sprinkled into the food a.s 
it is being mixed in a mi:xero Shaking the jar to eject. the contents causes the drug 
to be well distributed in the water in the jaro If all fish are to receive adequate 
a.mounts of sulfamerazine, it is important that it be well mixed throughout the food .. 

II. Fungus8 



fil!pe_aranee of, ,f;i§h,8 The fungus appears as tufts of wh:i te or gray threads 
and may 0be found on any part of the fish Os l>ody 9 extending outward foX' onec=quarter of 
an in.ch or fa:rthero It is attached. to the fish Oji" small root-like filamen.ts which may 
extend through the skin ,.nto the tissue belowo As the filaments grow th.rough the sk:ln 0 

the st1rro11nd.ing tissues die, form:l.ng areas of o.ead skin. somet,imes causing the fish to 
diee 

Tr~~,ssl,011J Sa-r,i,rolegu,ia, rsp:r0 od.ure:es 0b~r fo:r.mi:n.g great nurobers of very tiny 
spores which are lfi:1erated into the watero The prc·tective ccve:roing of :mucus and skin 
effectively yir1:nnc1nt a healthy fish from these spores 9 "but if they contact the skin of' 
a fi.sh where it haB been hroked and. the mucus :eemo'Ved, thsy ad.he:r0 e and ·oegin growtho 
For t:bis r•,;Hison.,. fungu!:, is t::.s\mlly eonsid~red a secondary :tnfeet:ion 'oecau1oe some a.gent 0 

c::l.ses.se~ p:reda.tor or rcmgh ha.r1.d.ling 1, c:a,.;,.sed the break ~:n t:C.e ski110 

Cki:ntrol ~&,a::11:t~es,2 rrrea tmen t 'by o.ip:ping in a 1S 0 000 i2 olu.t ton of oxa1a ·~e 
cr;,rsta1B of malaeh:He green (zinc free) for 30 seccnds8 er n, jH:.nd t:rea.tment (described 
in sect1.o:n. D) with the sa,me chemical is e:ffo,ct,heo If the gr,:rwtb iS'. hea;,7, two or three 
tii:ps at in'ber·vals of ? c.a.ys ma,y be neeessal"Yo 

:P:co:phy1at:tt<r:: mea.su:reB v10·11.la. ueee:ssri.ri.l::r be <luecrc1:'i, toward::;; pre'\i'e:::,thig :injtt:r.'y 
t;o t.be fi.e;h, 1rh.e wtJi"'m,, /}~:'~'~•q.?Y·t.Y:1-.:SWJ ,, w:l.11 lr,j~n•f:i t,hit'i skt:n. cf f:1.!,,h $;) that the fung,;11B 
spi:n:•?5 (,:a.n ga.in fc,ct:t,r.1ld.o Regular :po:nd. t;:r1:H11;men h 111 th i\,x0mal i:r, wo,;~ld. el tmiri.ate: thii!:l 
p11.u·r,vi:i te ~ 

01:.-2.w,h!m,; G·.'L:t;'s~Ag,Q.t,.zl.:µ,!;lsJ~egam,,~ B, pB.rusi,t;:t,.-: fl·anic,:r'm (t:re:rnatod.s) 
E,.:ti::,at G.,4 mm lo:t:1g 8 ,<.trmed at its poste:1.·ior e:nd wtLh ru-1 a'tta,1:~b.rr;e:nt :'.lt'gaD. conshiting of a 
:paJ .. r of 1.a,rge b.,:,ok:.i 0 m:· anchr1rs 1, wb.1. 115:h are sur:t:Jul'Hii!id 'by a .tilHk<U.k.s o:rgi::ixi bea:rcing 
(:1.ur-er,.n;.t: <s111Jt11 hock!:i al ⇒ng its cnrte::.' boJ:'ci.e1° o Car.. lJe se~r. ·r,y 'tttt, isd.d. of a ·o :1.necn:..la't' 
dissect microaaope. 

Fish w:I.th hea·Iry i:nfec,t:lons aopBa1" d.i.Htinetly h'ri.·ta.ted 0 

:rubbing thetr sides on the, bo'ctom 0:f the pondo :F'r.:equ.snt1y ·the fir.s w:111 be 
frayed 0 pa:r0 ticuL"lrly the d.criiml fLt.\~ a.mt growth<'l of fun,gu.11! may 'he p:t'J3Bfrn.ta Micr,;,scopic,al 
exau:n:tnat1,1Jn. of ;c;:wall frc,m a f:r2cy-ed f:tii or :ftmg\1sed a:t>.sa d. in a drcp of' 

The iir.:}'>~r·tanee of t.r~is re is not its dire('.'.;t a.:ffect t,n :fish, unless the 
ftsh is infested. with ru:t exce:pticna1ly large number of v11:-1"m.fi10 'bu.t in ths nos~ible second.= 
a1~y· infe~tio:!'J.iS\ that may arisE\ (fll!'unculo~iss fungus,),, • 

J)~:Emis~ion3 ?XI'i:\Q;.l'l-Q_t:zl_Jt,~ nt1"mally stays on em's':; fish" u:n.1ei;s d1.slcd.ged 
f,.ccid.entally~ when it is carr.0 :i.eo_ alc:ng b;r \m.te1° cun'e11ts a:nd d:\,,e,~ Tl11less it comes iri.tc, 
;:oor:ta,:t w::Lth :s\XJCther fisr"" In ha:t,chery pond.;; e~owded cc:in('l.ltionz ~r. .. M,nce it,s chr_;,;::,.cs of 
a:t.tacl'1in,P.". tc a:uet-h~er fish& Eacl1 ·yJorm ha.s 1)Gt.:t-i rnaie a:n .. ci fem.ale :repr0;dn.ct:tve c:rs)gari.~, 
he:rice ev;,ry worm is a potential motherc The lLfe history is Vf;;'J.'Y Idmple since Gyrodactylus 
cioes not lay eggs l:ut bears live young trmt 2...re fttlly armed wl't;h r.n.0 gans o:f attachment 
and are able to forage for themselves; imme,:liately after bi1°stb. 1.J:nu.s it is easy to underb 
stand how a heavy infestation can q_uickly be es·ta'blishedo 

Cern't:rol measu:r'es& ~yrc_dac:~tlU.~ can eas:Uy 'be killeii by dipping for 1 minute 
in a 1 to 500 solution of acetic acid or by a pond treatme:r,.t for 1 hour with a 1 to 4000 
concentration of formalino The latter method is jised in Michigan and is desc:ribed. in 
detail in section Do 

Week:ly treatment with formalin is prophylaxis that should be practiced where 
ever possibleo 

IV o Gill D,i_sea!?,_~ 



shaped and form long (O.l mmo) filaments wh:'Lch usually lie side b;f side on the surface 
of the gills. Due to the difficulty of producing t,hts 'bacteria on culture media, it 
has been but incompletely studied and. has not beer.1 given a speciffo name. 

Injury to gill filaments of very ycn.1ng: fish by sharp suspended particles may 
also cause a condition known a.s 11 gill d.:isease 1i. 

Diet also has been ae;;,_-;used of causing a 11gill diseasein having the same symptoms 
as bacterial gill disease. 

ADllitarance oUi_shg 1n Michigan, most lvsses from gill disease are sustained 
by trout fry from ½ to 1 inch in length and rainbow t:r.'o,.:it appear to be most frequently 
attacked. The fish affe~ted al"e slu.ggish e.nd. have nc appetH,e~ At firsto the gills are 
d.eeply redD swollen and eonges:ted,, Later, ·the fi1a1nents bet:ome fused togetherD a:ppear= 
ing as solid :plates instead of $e:pa:rate :filament;:¥, Ir.e:r®a\Sed se~re tion of mucus by the 
gills is noticeable a.nd this further' eomplicate;'i.i the condition bece.use particles of 
dirt and other de'bris in the water ad.heres to the m:uc·tis a;nii causes additional conges,,, 
tion 0 making it mo:re diffl~uH :to:r t;hr~ f:l.sh t,o b:ceatb~ o 

T,~miJ?l}~,QX!8 Ce:i:·ta.::Ln :f:J .. sh, esJ;ei:.:;:uu. sn that ap_pea,1~ t,o 'be in perfect 
heal th,. may carry small ·rrn.mbe:rs of 'l:;2,,G't,~ria. on tb0:l 1° i1.ua. 'be a g(.rurce of infection 
to the smaller ind:l,l'id:m1® whe:r1 they (l;!;ce ea:r':.l'.'J.f~d 'r.:,'.l t.h<:' f1sh by the water. It is thought 
tb..at the disease is ear:r-iea. over :from one year LG t}1s te:.ll:t by these older fish. 

QQJU,lli}foasureJ,g A :cee:,sn'e1y d.e;v·eli.,:p,i,d. "f\fr:l.d.;:rlmr:n"c:u.rfo acetate. has 
:pro+en to be very effeet::bre fer the control of :,ar.;'i';.e:cla:t gill cl:isease ar.d is less tcxi~ 
to fish than some chemicals prend.ou~ly usedo 1t :i:s u.;;ied at a d.iluUon of l to 500~000 
for a period of one houro In tl"\'1:a.tin.g fish in t1'cm.gh~, the weight of the water in the 
trough~ when lowered a.bou't two i:nches below normal d.Erpthr i,. computed in g:ramsD and the 
ru1iount of PMA (pyridylrnercurfo a.ceta.i:e} equ.a.1 tti 1/ 500,000 of" that weight is determinsd., 
For instance, if the water v,eighs 225a000 grrur,s, it will r.·equJ.,re 0~5 grams to give a 
d.ilu.tion of 1 to 500r000o To a:pply the t!"eab'11ent0 :u·.1,i,ot water is shut off, the water 
level lowered two inches and helc. at that level i.N'latme:nt o The PMA. is d.issol'lred 
in one gallon of water~ sp:ci:nkled \:t.rd.:ftn~rrJ.y O"Vi:'ill' the entir0 e lengt:h of the trough and 
allowed to stand for one hom:o Wbi1e the ?MA i,.; H: the trougho tha water-' 
in ·the trough should "be Eitirred wi:'Gh a small pEid.d.le er st:L:ik to insure thorough mlxi:n.g. 

Treatment of bacterial gill disf:a.:se vtitb. copper su.lpha.t.e and with potassium 
permanganate has also been :ceeommendedo Ile 'i'i may l:1:, fou:n.d in 13 Ca,re and Diseases of 
Trout 11 by Dr. Ho So Dav:iij,. 

Stations t,hat ha\re yearly :n"lcUJ:'rencsg 
losses should anticipate such attack@ and. 'lJeght 
the d.isease }1a.s become esta:bLtshedo 

,li,3ease with concurrent heavy 
})X'<,1:<r.yla;:; tie u·eatme:n ts before 

Causative Organis.mg P,rc...21:f!~-t;~ saj.pwn:l~ll' is a nrntcz0an ( one~cell) parasite 
belonging to a group called Flagella.ta ·because they pos~esB several long hairs (flagella) 
which they lash back and forth to produce locomotiono ,Qctomitus is pear=shaped and 
must be viewed through a compound micros,:::o:pe to be ic.entified, 

Ap:pearance of _fishg Pctomi tuifi0 or.d.i.narily affects fish less than 3 or 4 inches 
in length 9 larger fish showing no ill e:ffe~ts from an infestationo The parasite lives 
in the intestine of the fish 0 sometime ente:i:"i:ng the epi thelfal cells of the intestine 
and pyloric caeca.~ It appears in two forms, an acm.ter high,,0 loss fo:rm, and a chronic 
form in which the fish gradually weaken and become Yery inac:t1 vet finally dying. 
TypicallyQ the disease in the acute form a1,pears shortly after the young fish begin to 
feed. The fish demonstrate their distress by :cap:td whirli:ng or corkscrew movements~ 



sometimes resting on the bottom of the trough and band their bodies spasmodically from 
side to side. Al though other intestinal upsets may eau.se the fish to perform similar 
antics. these should always be regarden with suspiciono 

The more commonv chronic form is characterized by less of appetite and vitalityo 
11:Piri.=•heads" o fish with small o thin 'bodies and a. large hea.d, a.re common and regarded as a 
fairly reliable symptom of the disease. Another indication of. O!ttQ.lllltu.s is the spotty 
nature of its out·oreaks in hatchery troughs,, It wHl appear s:lmulta.neously 0 scattered 
through the hatchery in troughs that are not connected. in. any way. 

Transm:isdong Oc·toI4,i t1a:.§. :forms cysts that can live in the water for da.ys or 
weeks. Fish become infested. when the cysts a.re svallowedo Only one cyst is necessary 
to cause a. he~vy infestation in fish 'because the protozoan nruJ. Uplies by dividing in 
half o and each half also dividing when it becomea matureD etco 

Control Mea.ie'g,t°~-~8 Since the 1,rotozoa.n lives in the in·ljestineo the fish mu.st 
be trea. ted internally. There are se 1reral dr1.1g6 that ha:,re bsen a.d.d.ed to the diet to 
control Oet.QJ!Jil,.~ ( ealomel D carbc.n ·c.etrachlori.d.ie) but the m.oii't i'JUJ:,cessf'ul One is ca.rba.r-, 
sone. In Michigan we use 1 g1~a.m of ca:rba.:t'i:'HiM: pe?' 1 po·u.r .. d of food. (l. level teaspoonful 
of r:arhA.r£JtH1e we l.e:h~ 4· e-r.ams) • The d:rn~ ~ hou1/ be w®U. w.1:xeo. in the :food and .fed im .. '11► 
dia.tely after mixing. The fish should 1°er.~etva th:h.1 a.:t''i.i,g: f,.;,,.• 4 cons~cut,1.,re da;,rso In case 

· the pa.ratsites r~n<:!! ·oe~ome iH;;te.:tlished .. within t,ru) cell~ o they carJ.not. be l"ea.ched by the treat-

An unfo:r.tuna.te drcumsta.m:.a i.n. thr=' treatmen.i; of th:/.$ d.ieiee.se i·s that th,e sick 
fish lose their appetite a.r1,i nc one .ha .. s i:nrer e:xple.:tni!!d hcrv: tri get the drug into fish 
that won° t ea.t 0 exce:.r,>t by individ-a.al for~emfeed.i:r.ig which i.s impc,ssible with grea:r. nwnbers 
of fish ½-~inch lcnge Thu~ it i.s impcrrte:.nt to ret::og;ni:es the cUl!!ease in its early stages 
before it.; has spread to the entire str,ck so that tr.eatmen·t oan ·oe in.s·ti tuted before the 
fish lose their appetitec 

At statior.s wh.ere this dhea\eie a.p:peia..1°<':! at: s.pp?'oxima.t~l;sr the sam\!'i time eveey 
year~ prcrphylaet:lc meai:'iures are importa.'1t.. S:111,:::;e!: carbarso:n.e :l.s not to:x:i~ to the fishr 
they can be treated every week du.ring the danger pe~iodo 

v:r .. ;FJp. Rctg 

Ca~J;)&ve Q.r.g_J!Jlis)!g Bel:J.eved to be a r,::id=•Sha:ped. be,cteriu.m. Cr.mpou.nd microscope 
necessary for identificaticne 

,l,:pJ,~,~La.:n.c~ of fish& Tr..e fin~ of a fish graa:ua.l.ly rot away. The dorsal fin is 
i1.sually attacked first~ and. other fins rnay b,e;e.ome involved. la't"r$ Infection may begin 
in the caudal fin and it m~ be completely rott.~d ~.1;nxy. Da ... ris reports~ 11 0rdinarHy the 
fi~st noticeable indiea.tivn of the disease ls a mo:te or less distinc.t white line along 
th.e outer ma.rgin of the fin.. This white gt:reak gradually moves towe.rd t,he base of the 
fin 9 while a.t the same time the ou:tar margin "becomes badly frayedo owing to the disintegra.= 
tion of the tissue between the frayed fins. This pl"CCeH continues until ev·ent1.1ally the 
entire fin may be destroyedo" 

In rainbow trout 9 the dorsal fin may de··.relop a. simila:t' white o thickened area 
along the marginv but this is due to scar tissue from irritatfon by the tendency of the 
species to nip each other when overcrowded conditions prevail. ~y looking at the fin 
with a hand lens 0 the margin will appear smooth instead of ragged as in fin rot. 

1,ransmission& Bacteria a.re transmitted from one fish to another through the 
water. Crowded conditions make the transfer relatively sure. Since the bacteria invades 
the tissue 0 badly infected fish cannot be cured because chemicals applied externally do 
not reach the bacteriao Such fish should be destroyed because if noto they will reinfect 
clean fish after a treatment has been given. 



Control Me.ru1.~es g In the case of fin rots the 'best method of control is to dip 
the fish in al to 2000 solution of copper sulphate for l or 2 minuteso If the infection 
is severe; it may be necessary to repeat the treatment several times at intervals of 24 
hours to completely check the diseaseo 

Pond treatments have been used with varied success0 but where there is danger 
of the bacteria invading tissue, and thus out of reach of the chemical, it is best to 
be su't'e that each fish has received. the recomm.ended dosage of chemicalo 

This section will not include specific diets to be followed or detailed analyses 
of dietso Information of that nature can be found elsewhere in detail far beyond appli­
cation in Michigan hatcheries because of present limited availability of trout food at 
feasible cost. It must be remembered that although certair. diets may be successful 
elsewhere, the great volume of food needed in o:ur S;tate and the great variety of condi­
tions from one station to another gives rise t,o problems not encoun·t;ered elsewhere. 
ConsequentlyD only general suggestions for maintai.ning a fundamental diet will be given 
hereo A heal thyD well fed fish is mo:re re,ststa:rn to disease than a. poorly fedt weak fish. 
The diet must be varied to some e:x:tent to :i.nclud.e necessary v"i ta.m:l.nso because 0 for 
e:r..ample O fish ma.y be well fed on a diet high in :oork content. and still be weak because 
of dropsy and fatty degeneration of the liver that was caused 'by too rrm.,~h pork. Diets 
contain:i.ng high percentages of other foods also lead to cond.t t:ions that weaken the fisho 
In other wordsD quality of the food. is as important as (ru.antity in the prod.uction of 
heal thy f'isho 

The following suggestions are only a few of the mari;:11' tha.t cou.ld be madeo 

ao Fresh meat should be fed at leas't once e';rery weeko Le.ck of fresh meat 
causes anemia in trouto Rain.bow trout are more sensitive to this laek than are brook or 
brown trouto 

b o In the absence of ocean p1~oducts or' iodized salt in the diet~ 1 tablespoon= 
ful of a mixture of 1 percent iodine di5sobrecl in a 1 p8!.'i,;;6:C,t solution of potassium 
iodide should be thoroughly mixed with erver-J 50 pom:ids of' i'oocl to prevent thyroid de= 
ficiency and g~ tero This cond:Lt ion has been crnmmon in cu:r hatchery fish during the 
past few yearso 

eo A steady diet of any one prcd.u.et should. be airoid.ed, u.nless the food contains 
a good variety of essentials, as does the Cortland fox0 mulao The results and weakening 
effects of a defi.cient diet ma,y requi:re a 1ong period 'before any ef'f'ect on the fish is 
noted 0 and may never be recognized by the fish cul tu.roist but sho,.,r up only ai(inc:rea.sed 
losses from diseases that a.re usually considered of little importance. 

d., l3rookp bro,m and rainbow trout are diffe1°ent species of trout and their 
nutritional needs are slightly different. Al though a good. balanced diet is usually 
sufficient for all species, steady diets of one product may satis:f~r one species but not 
the others. In the present -predicament, where good trout foods are hard to obta.inD varia­
tion of the diet is especially importanto One example of the difference in nutritional 
requirements has been demonstrated in Michigan hatcheries" and in some of the Federal 
ha.tcheries 0 during the past several yea.rs (1946-47=48)0 It was found that yearling 
brook trout fed on a diet containing more than 25 :percent horse products (liver 0 hearts 
or meat) developed blindness from which they do not recover9 accompanied by light body 
color 0 but the brovm and rainbow trout were not affectedo 

eo The addition of one tablespoonful of mineral oil per 15 q_uart pail of feed 
every two weeks will help to avoid intestinal disturban.ces due to faulty elimination. 

fa Under no conditions should spoiled meat be fed to fisho 



Cleanliness a.round. the hatchery is the fi:r$t ste:p i:n. reducing fish disease. 
The meat room should be kept clean for obvtous, reasons" Scaps, brushes, and. other tools 
used in the troughs and ponds sb.oulo. be regu.larly o.i1'linfet<tedp and a ~omplete set assigned 
to groups o:f troughs or pends to prevent transfer of dise1:1.se from ,:me trough or :pond to the 
sntire hatchery. Tools Ui:sed. in a. pcwl or b:0,rn.gh conca:'.tn'.tng s5.ck fii:ih should ·oe used only 
in th.a.t enclosure and thor0 oughl;r d:h:d..n:f'ee;ted a:ft::ir e,ach u<¥a.ge.. rn~~se,'."v:.lee=•training of 
men responsible for .:;leaning t;he s;:;reens iu1d. f6edi:ng the i'ish wHl Cea.ch them to rerJognize 
condition~ that vrarrru1t tht, lsoJ.a.t ion o:f ce:r0 taiTI. tr'cu.gh:s o:e p,;;;11.ds k1 preifeii.t the spread 
of disease. 

Some ponds aec:u.mu1ace s:il t ar,d m:u.o.k, mixec't wl t.h. ,~eaten :f,ooii more rapidly than 
do others. .A,ocu-'11.·ula.tions of this k:i:r.l.d ha,rbor bi;;,c'ce:rj.ia. thB;t ca'J.se :fi.sh disea~e and trouble 
is s,ure to follow if these condit:ionl! are :pe:r'm1 ttBd. t,,,:; ·per!ll'.l.8t, 

The transfe:r of fish anc. -eggs fr,rn ons ha.tohery tc f!.r:<.ot,i;;.er :may 'be responsible 
also fo:r. t:rar .. s:fe:r of c:ttssai:ie. lli•:s€lazr1d :fl.$h 1;3\).<?nld. n.o t. ·bE'., 'c/t·&.n'<!fe't':t:'eO. to az.1.othey, ha:t.chery 
Ul:'.tder any d.YC'UJJ'!t~tanceE'le }8Jgg:s shi.pp'i:,d in be, tr<',1:1,·~2)tt ·,·?i-ch a 1 t(~ ?000 so1.ut.ion of 
n.e·o.t~:,aJ. acri.fla;\r:t:n.E1 to E-r:tll ba~~te·Jr':i.d. en their· E:r.:tc.J'.'l'.J.o-3:. ,,1,,:12"£'&,}':J. The 'tr-eatnien.t should. be 
mad.e 1.n a. spec:tal trea.H:ng be11·. mc;,,d.e i:\G that ;,. f,tr,ck 't;t•a.;,v~i can ~1e j ·,ww::x•areu. i:n the 
eolution. 'l'o a. treating 'box. hclding .:16 
;-1£' neru.·tr.al ac::r'ifl.av'ir,.e " 0.6'.)4 ..:::c of .:I.~; 
t,ront eggs in this 'b.::i:11::, is ms:li~ 1w· dl,'l:e, 

CGo of a )o5 percent s0b1tion 
.~,,~ffl:;ft',nt for t:i:-·s8,ting 400 0 01.10 

·-~ 1'"'·'·/','.·Ji J.""': ~· .,.... .. 1 n"' 1' 'i',, ~l' 6. '::1 .: • ::"!: {''t "' 1:~ ,, .• , .... A,-=., . ..,,). A f'· <f.- e ··!'., ;,,·i·.•':.".:'J ".~: .. 1 .. ·.•·'·"···'··r.~.·\!•".1. ·'.~·.. t.; ._,? Q,l;;; J..iJ .. t:l,v - " .. ,,. ·, j"f' ~.,!,. ""' 1//,:;i,1,s-., • i:1 ..• . .,.,., ~ , .. 1 __ iOO o 000 e!gge r nel.n:f. rn-;:1e with 
JOO ec ti of. } • 5 pe1?eer:. t, J.\e:r.1 r1'.:·:1<L.f'l:s,?ri :r-:>.e- ~ 

'.JO rrd.mu.te'.::l'., d:o:r·i,lg wbJ.ch ti.me 
_~tJ 1 ;s·o.r:fa,ce e: o Egg~ r:ib.c·ulii 'b~; 

Finall:y 0 good {:!0'ffif{1,().'(i nrr1(r1~s:~;1 fd.t',!),~jeiB ::i 

in ma.n or· f i sh.0 ma;y be cat::.se_d 
,~tn.1t2JD.ina.ted water:, {:iot,lij? c:~lv 
f:Lsh di~eass in hatcher1es., 

Jn ttLf:1 ·Lre,1,.:;.'i;ing box :fo:r. 
t·-t' tv i:oli·ru .. ,e ,;,:,•:rw~eatrn~~L'l't of 

before treatme~t. 

.'illd s, re;.si-.l 1,.za,t; tf.1.cF.1.t dtsec; .. sssi, '1r1·}1~:tf1er 

a:nd tb.,at C_if!:ea~.es ~e ~1-1.read .. "'~~r 

The use of ehemi0al~ and d:rug\5 i:c t.:Nar-msr1t of f:t~h ;fise,a,~e aJ.wa:,rs i:n.vclve;;; 
c,umr111tat:ions of qu.r~-o.ttt:leij of m,ate2riaJ_s" t>:'L& q:Ji?J . .?/.t:it~;.t,i3 t0 l)e ussd are o:f..,c:ie:n iri 
.1::~fferer1.t mcasurint; sy~ 1tern.s;1 co11'\l:;,ers1.on ta"tj1(7'\B rno-~,t 11.ssd. ir.,. tl1.iE wo:-tk ara 
::tr;.,3lud.etl tn t.l1e t.e1tte 

In. th.e use of .:c;l181r:.i c.a..1~ tc 't~:e~~:/t- f iBb d .. :1~ B,e21Be '_) ·F£BV'~ .. r:~'aJ~ :f''t.tr1d.ruac:r1tals rrru.s t. 'b,s 
c:c-n~ta:ntly- bor.1ne in mirJ.do .Fir~st<) ru..,,:~: ft3tJ.. /1e1ren.-JJ51f,.t ·tt}?C-J:t:. 'idaT,er .for t:hei:t;, 
very existence a.n.d any changes i:n i.ts ph,y;aical pr0pec-t:les E:ffe,~t them. '."femperatu.re 0 

oxygen content, chemicals, etc., are im:porta.nt variable con!StJ. t.u.ent.s to which fish 
have very definite tolerances. Higher' wat>.:lr t,emp(•Uat\:t!'ei~ ii:)crease 'the metabolism of 
fish and when the tsmpe:ra.tu.res near the up~pe:r 1imi t of to1,e,:ran,;;;e v we'Sk.en the fish. 
Consequ.en.tly when f:l.sh are being treated trith et.emica1s for' d.i~ea.~e, wate1" temperature 
mu.st always be considered. If the instructions a.re fer e, d.iJ• o:f from one to three minutes 
in a ce1°tain solution, the shorter time should be uBed. with high temperatureE1,. 1£ there 
is any qu.esticn in regard. to the length cf time, fish ~hou.ld rem.a.in in a treatin(lg solution, 
always try a few fish :first at different lengths of time -nefo:re sti.'bjecting a g:r:cea.t num= 
bs:r of fish to the treatment so that if conditir,ns will :n.ot permi.t a longer treatment 
the loss will be held to a. minim.umo The same ;;aut ion should be 'l.JJ.ijed when you are using 
a treatment to 1:ihich yo-o.. a.re unaccustomed~ Some treatment® reeorrnnended haYe been. 
developed to cure certain i:Usea.ses wi thcut killing the :fif!lh and frequen:tly the margin 
of safety is relativ-ely smaJ.1, that :ls,, the 1::;onc.e11tre,t:1.on of t.he chemfoal necassary to 
kill the causative organ,ism. is Yery near a, conce.ntration 'ti'J.<'f:, w:ill also kill the fish. 



That is why directions should be closely followed and proper concentrations usede The 
wrong way to test new treatmentsD as has been practicedv is to treat all the fish at 
once, but with a greatly reduced amount of the ehemicalo This method results only in a 
waste of the chemical ando since it does not affect the disease~ the operator ha.s no 
further confidence in the chemical and the whole treatment is a failu.reo 

Some chemicals react slightly differently in various waters.. Since the water 
supply for our various hatcheries comes from different sources and watersheds we can 
expect slight modifications in treatment of fish disease to be necessary. CopPer sulphate 
is one of the most variable chemicals that we use. Added to some waters 0 it quickly 
turns to a cloudy. powder blue color. The light blue color is due to copper carbonate 
formed from the copper sulphate by the water. Copper carbonate is tolerated in high 
concentrations by fisho a ... and also fish disease orga.nismsi Therefore 0 a larger a.mount 
of copper sulfate can be used in waters of this type than in waters where the added copper 
sulphate remains clear blue~ and thus remains as sulfate and with high toxicity to both 
:fish and disease. In using the dipping method of treatmentr this variability can be 
overcome by the addition of enough acetic acid to the solution in the dipping box to 
prevent formation of the light blue carbonatee Then definite treating times can be 
worked out 0 with only temperature as a variable factoro 

Prophylaxis is an important part of fish culture that is not practiced as 
generally in Michigan as it should beQ The results are not immediately evident and so 
it is not spectacular 9 and it is quite impossible to prove that if the fish do not con,= 
tract any disease, it was because of prophyla.xiso Also0 just as in human medicine~ 
disease occasionally breaks out in spite of any preventative that is usedo Howevern 
prophylaxis does keep the f:i.sh in a more healthy condition at all times so they can 
withstand better any· disease that might break oute As has already been done successfully 
at some sta.tions9 a study of the times of the year that certain diseases regularly occur 
can "be made a.nd prophylactic treatment for that specific disease begun before the disease 
is scheduled to appearo 

II. DipPing Methodg 

The dipping method is used only for treatment of external diseases and con= 
sis ts simply of immersing the fish in a chemical bath for short :periods of time~ A 
dipping box and basket is used by some hatcheries fo:- treatment of fish by this methodo 
The basket should be ma.de with wooden slides and a screen bottom, and of a size that 
it will fit into the dipping box with only a small a.mount of surrounding room. After 
the dipping box has been charged with the correct mixt'li.X'e 9 fish are placed in the 
dipping basket and transferred into the mixtureo When the correct time for treatment 
has ela.psed 9 the dipping basket with the fish is lifted outo placed in fresh water and 
the fish transferred to the trough or racewayo The advantage of the dipping box over 
the practice of holding fish in a. net while being treated :i.s that the fish have more 
freedom of movement~ allowing better contact with the chemicalD and they are less 
liable to be hurt by crowdingc If a dipping box is used 0 a definite quantity of water 
and chemicals can be used each time rather than computing amounts each time as when a 
different sized container is used each timeo Another advantage of the dipping method 
is that exact proportions of chemicals and water can be used for definite periods of 
time 0 as opposed to close approximations of proportions necessarily used in the pond 
treatment. The principal disadvantage to dipping is that the fish must be handledo 
In eases uhere small fish are held in a large pond~ it is impracticable to try to collect 
all of them for dipping. In cases of extreme hot or cold weather 0 picking up the fish 
~ do as much or more damage than the disease$ Because the fish do not have to be 
handled» the pond treatment method should be used whenever possible. 

Dip treatment is used for external diseases onlyo The following table 
includes the chemicals commonly usedg 



Disease 

Gyrodactylus 
Fin Rot 

Gill Disease 
Fungus 

Chemical 

*Acetic Acid 
Copper Sulfat.e 
Malachite Green 
Copper Sulfate 
Malachite Green 

Concentration 

1/500 
1j2000 
l/15n000 
1/2000 
1/lOrOOO 

1 minute 
1=3 minutes 
1 minute 
2 minutes 
2 minutes 

*Method now obsoleteo Replaced by prolonged treatment, as noted latero 

The following table may be useful in making up the solutions neededg 

The following table gives the weight in g~s of the chemical and the 
volume of water to which it must be added to giv-e the desired dilution& 

Dilutiongl gal& 2 3 4 5 6 7 8 9 10 15 20 25 
1&1000 g 3.78g 7.57g 
1&2000 8 1.89g 3.79: 
1&3000 g lo26g 2.52& 
114000 g .95g L,89g 
1&5000 g 076& :i_.,51g 
lglO,OOOg .381 .761 
1&15,000g .25g .so: 
1820.000g .19: .38~ 
lglQ00 0CDg .OJ8g .081 

11 oJ6g 15ol4g 180 9Jg 22 Q 71g26950 8 JO o28g Jl.i,e 07gJ'7 08.58 560 78g 75 ■ 70 g 940 6 
5 .. 68g 70578 9.46gll.J6glJ .. 25&15nl4817oOJg1809JB28.,39g37885&47oJ 
3878& 5.,05g 6.,3lg 7a57g 8~8Jgl0.09gll.J,5gl2o62gl8.92825e23gJ1.5 
2o84g J.,78g 49'7Jg 5.,68g 6.,62& ?~5'?8 8e528 9.46gl4ol9gl8.92g2Jo6 
2o2?g 3»0Jg Jo79g b-c54-g .5.JOg 6o06g 6,,8lg 7.57glLJ6g159l4&18,.9 
Ll4g 1..518 L,89g 2.27g 2~652 J,,0)s J .. 4lg J,.79g 5o68ii 7,.57g 9.,4 

.76g LOlg l..26g L51g 1.,77g 2.02g 2e27& 2 .. 52g Jo78g 5,,05g 6 .. 3 

.57g'. .. 76g .,9.5g Ll4g 1o32g 1.-518 lo?Og L89g 2o84& 3o78& 4 .. 7 

.,Hg ol_5g ~198 ~2Jg ,,268 ,,)Qg oJ4g ,.J8g 057& ,.76g o9 

available& 
Consult the following table if a one percent solution of the chemi.cal is 

U11i ts of a 1°.,lOO 
Diluti<m,_J)e.§ired_~g 

1=1 0 000 0 lOoO 0 

:=2 0 000 5o0/J 
1=3 0 000 3~30 
l=~i 0 000 2o50 
1=5v000 2.00 
1=6 9 000 L6? 
1=7 0 000 L43 
1=8~000 lo25 
1=9DOOO loll 
1=100000 0 LOO 0 

1=111).000 0 0.909 0 

1=120000 0.,83:3 
1=13~000 0,,769 
1=14p000 0 00714 0 

1=150000 0.667 
1=160000 00625 
1=170000 00588 
1=18uOOO 0,,555 
1-190000 0.526 
1=200000 0 Oo500 0 

1=2.50000 0 Oo400 0 

1=300000 OoJJ3 
1=350000 00286 
1=400000 0,,250 
1=450000 g 0.,22 

(continued on next pa~e) 

0 
0 

90,,0 
95o0 
9607 
97o5 
98o0 
98,,J".3 
98,,57 
98075 
98089 
99.,00 
990091 

g 9901-67 
99.231 
990286 
990333 
99.,375 
99.412 
99.,445 
990474 
99 • .500 
990600 
990667 
990 714 

· 99,, 750 
g 99~778 
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· (Continued) 
Units of a 1=100 

Dilution Desired Solu,.tion Uni ts of Water 

l=.50,000 00200 99.,800 
l=.5.5»000 g 0.182 99~818 
1-60,000 Ool67 99.833 
1=6.5,000 0.154 99.846 
1-70,000 0 0.143 99.8.57 . 
1-7.5,000 0~133 99.867 
1-80»000 0 0012.5 99.87.5 0 

1-85»000 0.118 99.882 
1-90,000 0.111 0 99.889 0 

1-95»000 0.10.5 99.895 
1=100.000 09100 0 99$900 9 

To obtain a desired dilution of copper sulfate9 another method~ be used., 
In a large jar dissolve by heating as much of the chemical as will go into the solution, 
set aside in a quiet place and allow to cool. To use this saturated solution of the 
chemical, determine the dilution that is neededg take the temperature of the saturated 
solution and refer to the following table for the number of ounces of the saturated 
solution to be added to one gallon of water to make a solution of the strength needed. 
Multiply this figure by the number of gallons of solution required and measure out the 
resulting product and add to the water3 

AMOUNT OF FLUID OU.N'CES OF A SATURATED SOLUTION OF 
COPPER SULPHATE NEEDED TO ADD TO 0:1\l'E GALLON OF 

WATER TO GIVE THE DESIRED DILUTION 

Dilution 
1/lOOOi 
1/2000: 
1/10,000g 

Temperature of Saturated Solution 
35o,,,,450 4,0.~55° 556=65° 

092 e8S 078 
a46 (13.6 cc) .42 (l2a4 cc) 039 (lla5 cc) 
a09 008 .08 

0 73 
aJ? 
~07 
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In working around a hatchery it is frequently desirable to know the equivalent 
value of various uni ts of measure. For this reason the following table of convers:ton 
factors is appended. 

To Convert From To Mul t ipl:v By 
Acres Square feet 4Jv.560., 
Centimeters Inches 0.3937 
Cubic ems. Drams 0 .. 27053 
Cubic ems. Ounces (fluid) 0.033814 
Cubic feet per sec. Gallons per minute 448.831 
Cubic feet Gallons 70481 
Cubic inches Cubic ems .. 1603872 
Cubic meters Gallons 264.173 
Gallons Cubic ems., 3785.4 
Gallons Ounces 128 .. 
Gallons, Cubic inches 231., 
Gallons of water Pounds 8 .. 34 
Grams Ounces 0.03527 
Inches Centimeters 2.,.54 
Inches Millimeters 25.4 
Liters Gallons 0.26418 
Liters Thmces JJ.8143 
Ounces Grams 28.,35 
Ounces (fluid) Cubic ems. 29057 
Pounds Grains 7000. 
;t:Qunds Grams 453°59 



III. Pond treatment 

The pond treatment is a method of treating fish disease in the trough or pond0 

eliminating the necessity of handling the fish. The present trend in treating fish for 
disease is in favor of the pond method 0 recognizing that excessive handling of fish may 
aggravate disease and increase losseso Whenever possible, the pond treatment should be 
used rather than the dipping method. It must be rememberedo however 0 that it i~ important 
that the concentration of the chemical used be kept at the required strength" The doses 
recommended are based on the concentration necessary to destroy the disease organism and 
still leave a margin of safety for the fish. If the concentration falls below that 
recommended~ the disease will not be arrested 0 the fish will be further weakened by con= 
ditions imposed by the treatment and the chemical will be wasted. Under certain condi= 
tions where there is a considerable question as to whether the necessary concentration 
can be maintained it is best to employ the dipping method and only through experience 
can these instances be recognized. 

In using formalin as a pond treatment, first determine the volume of water 
in the pond to be treated when it is drawn down to an average depth of about one foot., 
Then compute the amount of formalin necessary to make a 1/4000 dilution, Distribute 
the amount of formalin in several spraying devices0 as backsprayers used in forest fire 
fighting 0 and dilute a.bout 10 times with waters Nexto draw d.01rm the pond to the pre­
determined level O shut off both inlet and outlet0 and spray the diluted formalin into 
the pond as rapidly as possi'ble" making sure that H is well distributed over the sur0 , 

face to avoid local areas of high concentrations,, After one hour has elapsed 0 flush 
out the pond. for several minutes and ref:J.11 with wat;er .. 

A word of caution should be noted here. The opera.tor of the sprayer should 
be aware of the wind direction so that the formalin will not be blown into his eyes o 

No permanent injury will result but introduction of formalin into the eyes is a very 
painful experienceo 

The pond treatment with m~lachi~ green. differs from the formalin treatment 
in that the chemical is allowed to drift through the pond. or trough ·with normal water 
current rather than being held for a specifi.ed length of timeo 

To pond treat with ma.la.chi te green, compute the nu.mber of gallons of water 
in the pond when it is drawn do~m to an average den th of one foot0 Weigh the a.mount of 
malachite green needed (one pound per 11~000 gallons of water) and dissolve in about 
four gallons of watero The chemic;,:.J. will not completely dissolve in this amount of 
water but additional water can be added as the fluid is used,, Lower the pond to an 
average depth of one foot and open the inlet to allow a normal flow of water ( the flow 
normally used when the pond is full)o With a hand dippero or some other convenient 
deviceu rapidly add the solution of malachite green to the pondo starting at the head 
end and working towards the foot of the pondo After the water has again become clear 0 

(it usually takes from 20 to 25 minutes) return the water to its normal levelo If the 
treatment has been effectiveu fungus on the fish will be dyed a green coloro If the 
fungus is not dyedD either the chemical passed tl:1rough the pond too rapidl;:r v or the 
amount used was not sufficient, a.'ld another treatment will be necessary~ When fungus 
growth is unusually heavy. several treatments at intervals of 2 da:Js may be reQuired 
to effect controlo To avoid staining the clothes and skino malachite green crystals 
should be handled with caree 

Pond treatment with copper sulphate involves the same principle as with 
malachitev that of creating a. 11 cloud11 of the chemical in the water and ca.using the fish 
to swim through it~ In the treatment of bacterial diseases (fin rot)0 however 0 there 
is no way to determine immediately whether the treatment has been effective (as in 
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malachite green for fungus), and because temperature and composition of the water are 
variable, causing a difference in the potency of copper sulphate» it is ver-J difficult 
to use exact figures in recommending its use in the pond. In generalo larger fish can 
withstand higher concentrations than smaller fish can. At Grayling 0 in ponds 200 feet 
long, 15 feet wide by 20 inches deep» the fish are held by a seine to the lower one= 
fourth of the pond and 5 gallons of a concentrated solution of copper sulphate is mixed 
with the water just above the sei~e. The resulting "cloud" passes over the fish with 
the normal flow of water through the pond. The amount of chemica.1 0 however9 is varied 
with the size of fish to be treated and with water conditions. Pond treatment wit~ 
copper sulphate can be successful~ but each hatchery must work out the proper dose for 
its water conditions. To be successful 0 the concentration must be strong enough to 
kill bacteria, yet not kill the fish. Since copper sulphate is toxic to fish 0 the 
tendency has been to give treatments that are too weak rather than too strong. 

Copper sulphate is also useful in preventing the excess growth of weeds in 
rearing ponds. Ten gallons of a 5 percent solution aQded to the water three times a 
week is effective. The solution should be added at the inlet 9 drop by drop so that 
~ concentration of approximately 1/lOOnOOO is maintained. This concentration will not 
affect fish in the -ponds. The treatment should be started before the weeds have attained 
a heavy growth. · 

There are very few references concerning diseases of fish that attempt to present 
all the parasites, bacteria. tumors 0 malformations, predator ma,rks, physiology, and 
other factors that influence the health of fisho The great number of studies that 
have been made concerning fish disease have been published singly in a wide variety of 
scientific journals. Consequently, in a report of this nature only a few cf the most 
pertinent references can be given. The Transactions of the Ameri.ca.".l Fisheries Society 0 

the Progressive Fish Culturist 9 and The Canadian Fish Culturist are punlications that 
regularly report studies of fish diseaseo 

l. l3anghamo Ralph V. 

1944. Parasites of Northern Wisconsin Fisho 
Trans. Wis,, Acad,, Sci. o Arts & Letters~ 'Vole J6g 391=-32,5. 

2. Davis, H. Se 

1947. Care and Diseases of Trout,. 
Uo.S. Dept. Interior 0 UoS. Fish & Wild.life Service 9 Repo:rt #12 

J. Fischthal, Jacob 

1945. Parasites of Northwest Wisconsin Fishes~ 
I. The 1944 survey., 
Trans. Wis. Acad. Sci~o Arts & Letters9 Vol. J?g 157=220. 
(Many parasites common to Michigan fish)o 

4. Plehn, M. 

1924. Prak:tiku.m der Fischkrankheitene 
Stuttgart. (I. F.Ro. Regional Fisheries Supervisors 0 and the 
Fish Pathologist have translated copies.) 
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