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Abstract 

The most recent advancement in control of external organisms 

causing fish disease is the pond-treatment method. It is an improve

ment over the hand-dipping method because fish are not killed by 

handling, fewer men are needed to carry it out, and the pond itself 

is treated along with the fish. All external para1ite1 R.l"e con

trolled by a treatment with formalin (diluted to l to 4000) for an 

exposure of one hour, except IQllth;v:g:gh'l>,!rius, QNltif'iHit- :parasitic 

cope:pods and §gprolegp.ia, sp. 1• multif'11iit can be controlled b;y 

holding affected fish 1n swiftly running water for several weeks or 

by chemical treatment of the water for the duration of the life cycle 
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of the para.Ii te. Free-awimmiag la.nae ot the copepod §e}p!J.go:t,a 

ad.val'd.aii can be ldlled b7 chem.ioals added to the water: beoau•• of 

th• lOD,C period of time required for the para.ait•'• life 070le 1 

trea.'1nent would hardly be feaaible at large hatcheries. §aprolegaia 

ap. (taaga.a) can be ldllet :readny 'b7 41pp111g fish in a l to l.S,000 

solution of malachite green (aala'• ••1'841al1, line me) for 10 to 

:,0 seconds, or pond ueating for 45 minutes with a dil~tion of l to 

180,000. Ege CaJl be kept f1mgua-tree by semi-weekly treatments wi'\h 
. . . 

a l to 200,000 solution of malachite cr••• 
!here are comparatively few 1ntenal para.Ii tea that cauae aortal-

1\les 8JIOJIC fish. OIIMiD• eeimui1, • inteatiaal protozoau, mq 

oauae high lo11e1 but oa». 'be ~oa,rolled b7 a441ng 0.2 percent calomel 

or oa1''b&1"sOD.e to the food for . tour 4qa. Carbarao».e ia eater to uae . 
due it ia aot toxic -to fish. Ad.ult tapeworms of the geaua 1roteoog

beJ:11 can. be pvpd fl-om fish b7 feedias for one week food. eontaining 

1-t to 2 percen., kamala. Jiu caa be pretec\84 from the e19 fluke 

(metaeercuia of l)iplostupg1 t♦exlQ@'W:11) 'b7 killing ell nail• in the 

poacla and prevu.Ung envance of iafecUve ceroariae with the 111ppl7 

water. Miller a\tempted to eoa\rol infestation ot vbitef1ah by le.nae 

of the tapeworm T:ieM2m\PRI craeru 1n certain CenadiaJL lak••• lfo 

feasible method hat beea denllltl)e4, and research oa the problem h 

atill in progre11. 
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ln\roduction 

The control of parasitic fish diseases ill of prime importance 

i:t we are to suooeesfull7 engage in. raising fish. The search for 

more effective methods and dru&•. to combat fish parasites is, a.a it 

is in human medicine, a nn•r-endinc task. '!'he pmpose of thi1 paper 

is to bring together advancements mad.e sine• about 1940 1n the UH of 

new dl"Qgs and the methods 0£ application. With one excep,1on, the 

discus■ion will 'be confined to the control of parasites found in fiab. 

hatcheries, since coa'trol of fish paaeitea in nature is, with present 

knowledge, aeldom poaa1ble or feasible. 

Methods 

The treatment of f'ilh for external parasites ie accomplished 1n 

two wa7s, hand dipping and pond trea\ment. h the former method, fish 

are taken from the trough or pond. and dipped, a few at a time, in a 

solution of the chelllicel prescribed for the pare.site present, a».d. then 

retuned \o the trough or pond. !here are many disadvantages to thil 

method. MSJ1T man-hours are req,uired to complete the treatment, weak 

fish are killed becau•• ot handling, and, since it ia not alwqc poa■i

ble to sterilise the pond itself. fish are often returned to infested 

waters. 

fh• moat recent d.evelopmant 11 that of pond tr•a.•ent, where chemi

cal• are applied to the enUre pond containing infested fish. In lhia 

method, :t'iah are not killed 'by handling, one or two men can do the .1ob, 

and the pond itHlf ia treated along with the fbh. In coldwe.ter-fiah 
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culture, ICingsbU17 and Embody (19)2) applied chemicals direetly to 

the supply water of ponds, and Fish and :Burrows (1939) reported 

success with recircule.tion of chemicals through ponds. Although 

these methods he,d definite advantages over the hand-dipping method, 

the7 were .not generally used. One obJection is that disinfectants 

do not penetra.t.e the sediment in dirt ponds and Ila¥ be neutralized by 

the organic matter present. 

J'iah (1944; 1947) described a method ot prolonged \l"ea.tment in 

a pond or trough. in which the weight of water i.a determined and the 

eaount of chemical necea1ar1 tor the desired dilution la. added to the 

water. Common practice is to hold the water at a level below normal 

with inlet and outlet closed; less chemical 1a required. and th• treat

ed water can be flushed mol"e tuickly after treatment. Ver7 little 

labor is involved in the preparation and administration of thia kind 

of a treatment and, because of its simplic1t1', it is well adapted. to 

prophylactic treatment•. Unfortuna:tely, howeTer, it 11 not possible 

to use the pond treatment 1n ponds where infiow and outnow of water 

cannot be effectively shut oft. 

Application of the treatment is made bl' spra,il'l.g greatl1' diluted 

solutions of the chemical• onto the aurface of trov.ch or pond. Water 

sprinkling cans are 1atisfacto17 for treatment of fiah in trougna 'but 

are not suitable for large ponds. ln Michigan, we have 'llsed to a4vant

age a small power sprqer mounted on wheels. !he outfit consists of a 

20 gallon tank, a gasoline motor and a coil of hose. This unit is 

economical 1n that it ia alao used for other purpoaea, such as sprqing 

weed killing compound.a and certain paints. 
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Ectoparasites 

Moat of the parasites that cause mortality aJRong hatcher, fish 

a•tack the fish externall7. A li1t of those parasites c01m1on.l7 found 

it aa follows: 

Protozoa: 
Qo1t11, uca.trix 

Trematode.: 
@zl:OjaetYlu11p. 

lfab:1°1RU IP• 

Oopepola; 
1,JmJncola dw.adsii 

hngl: 
le»r0li•Gla SJ)• 

SeTPh,14ia tholiformi• 

With the exeep'tion of 1• uml Sifiliia, ,1. dYard•U, and §ap:r0:: 

l•g.1a IP•, all of these pa.rad tea can be ers.dice.ted b7 a. pond. treat

ment with formalin. u1ed at a dilution of l:JfO00 for an exposure of 

one hour (11sh and :Burrows, 19'9; Fiah 1940a., l94ob, 1947). Fish (1947) 

recommended that the quantity of fonalin needed for the treatment be 

diluted a.bout one hundred time, and aprqed OTer the IUl'fa.oe of the 

entire pond to prevent fomation of ttho.t 1pot114 toxic to the fish. 

!he fol'malin should be aprqed into the pond. wi W.U a period of fifteen 

mialLtes. Since formalin ia colorle••• a tmall a.mount of oXala'ie cr,

atala of malach.1 te green ia commonly added to the formalin in trea► 

manta given in Michigan, to eene as a 11lraeer 11 and. ah.ow areas of high 

or low concentrations. L. i. Wolf (private COJIUll1ln1ca.tion) UHB 



a l:l,000 dilution of formalin for 20 minutes in a trough treatment, 

ln1t reported that a. considerable lOH of f11h was experienced when 

th1a dilution was used on rainbow trout fingerling•. fitchthal (1949) 

d.eacribed :lpi•trlu on brook trout a».d recommended a li-, to 2-minute dip 

1n a aoluUon of ealt (3 percent) ancl malachite green (l:15,000) to 

eradicate the puaaite. In Michi,:a.u, we have used the formalin pond

treatment to succeesfull.J' control this protozoan. 

Igtlg:ghthil"i111 U11ifiliia cannot be eradicated \Tone treat

ment because of 1\a more complex life history. Siue the atage on the 

fiah ia tm'bet.ded. ia the fielh aa4 08J1D.Ot be reached. bT ohemicala, 

control aethod.1 mua\ 'be aimed at k1llln& the free-swimming 70Wl&• 

!he eaeieat and. leaet expenaiTe con\rol meaeu.re ia to hold the fish in 

1wittl1 nam.ia& water until all enc7ated form, have left the tiah. !he 

water current oarriea awe:, the 7oung, or infective, stage before it oea 

infe■t an.other fish. KoweTer, when 1t 1• not poaaible to do thia, 

cllNlical control mu\ be used. 

Fish ( 1947) recommended daily pond treatments with forms.lb. 

(l:5000 for one hour) for seven to fourteen dqs. ::su,cher (1947) found 

that daily pond treatments w1 th 1al t solution. of approximatel1 two 

per cent dilution for the duration of the full period of the pel'asitio 

stage were effective. Wolf (1938) reported the parasitic stage to las1i 

from four to five week• at a turperata.re of 52°1. Butcher (1941; 1947) 

found at the Jallarat fish hatchery- in Victorie.1 Au1tralis. 1 that the 

life cycle of the parasite was from fourteen to 11:deen dSl't at water 
0 0 temperature• ranging :from 6o to 62 J'. ,Acoording to these studies, a 

temperature variation of 8° to 10° F. alters the length of the life 

c7cle 'by- about three weeks. Since Wolf and B\ltcher have ahown that the 

lngtil of the parasitic stage ie dependent upon water temperature,· the 

length of the treatmat should be Judged aecordingl7. 
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Sehaeperelau1 (1941) recommend• a prolonged treatment with 

quinine to eliminate Iqhtb..nl»>b1J1.u. !he chloride. aulf ate or 

10hin1D.-Weil1 mq be ueed. He uae1 a dilution of 1:50,000 for the 

lencth of time neoe11a17 to effect control (trom three to 20 dqe). 

lie also uted. quinine in the tame dilution \o control Cottj.a, Qhilo

d.onella and Qruochaetg. At 15° C. he found that thete three 1pecie1 

were killed in 26, 18, axi4 1ix hours, re1pectiTel1. 

lo eftecUve meth.04 ni table for large hatcheries has yet 'been 

proposed for the eradication of the copepod @alm1ncoJ.a mamdi. in

festing the gills of brook ,rout. Ih tough, ch1Unou1 hide and u, 

habit of b'U'ying i ta head in the nelh of the hoat protect the adUl t 

from chemical trea•enta. !he tree-mmming l&l'Va.e are vul.nera'ble to 

ch•ical oontrol, 'but aince \he a4uJ.t remain.a on the fish for at least 

two months, chemical control wOUlcl haYe to be in effect for at lea.et 

•txtr dqa. bpotve to stroag tali aolutiona. and to fol'Dlalin 1n a 

dilution of 1:6000 for one hour will kill free-mmming larvae. l1a

doubted.1J, other chemical• could be found tha\ would be as effective. 

Bovwter, 1a mo•t instaaces it would. hardly 'be f ee.111.ble -.o Cdr'f mit 

• n.ch a procralll for 1ixt7 days in a hatchery as large as ,he average 

,,ate :f'i■h hateh9Z7. In states where \here aJ"e a llWllber of trout 

ha'cher1ee, the ps-o'blem could be aolTed. by railing brook: trout only 1n 

thoae s,ation1 tree of the parasite, and other specie• of trout at 

stations havinc a contaminated water aupplJ. Rovner, the cost of 

,ransporting the fiah to streams widely scattered. over the atate might 

be :prohibitive. 



In England, Hindle (1949) effeetbely controlled 41,mlu1 on 

carp in aquaria. by an exposure of two or •hr•• dqe to a l:10,000,000 

dilution ot "gammexane• (~ isemer of hexa-shloro-07010-hexane) 

called liadane in the t1Jlihd Statea. Sinoe. this chemical ia inaolua.'ble 

in water it nat be di11olTed in alcohol 'before it is mi:s:ed with the 

water to be treated. ffl.adle 11eed a. one per9en.t alcoholic solution a.a 

a stock solution. He pointed out the,t with f~w exceptions, this treat

ma,t had been applied only to carp and th.et other species o:t :fish may 

be less \olere.nt to the chemical. 

!he common species of fungu.e on i'i sh b h;p;roltm~& :PelMi tice,. 

Other apecie1 ot wailer mold mar- ocoasionally ~ar, bu:t the7 ued not 

be listed here thee the Sallie control measures apply to all species. 

In the pail, aoluHoaa of cOJmRon •alt, copper sulphate, potaeaium per"'." 

. ru.ncanate, aad poasibly others, were U.ted a.a control mea8Ul'e1, ln1t n.one 

gave completel.7 ea.tistaetor;y reaul.ts and eome were tangerous to use. 

:roster and. Woodb\117 (193') first used malachite green as a fungicide. 

!heir experinlente, however. tnvolTed oal.7 a special u1ot" of trout • 

.Al tho'U&h there are warnings in the literature that only the dnc-free 

salts should. be used, L. E. Wolf (private ao111111W1ication) reported that 

he had alwat• used the double zinc tal t on f1eh and had unif only good 

results. Wolf' poln.ted out that it thou.ld be used wi\h caution lince 

direct upe.rimental comparisons have not been made. 

01Donnel (1941) aucce1afully eliminated fungus from e1ghteeu epeciea 

of f1ah (includin~ tl"OUt) b7 dipping them for 10 to 30 second• in a 

1 to l,5,000 eolution of malachite green. In Michigan, the chemical is 

often used as a pond treatment, but the methods vary, according to the 
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facil1tie1 a.11 the different ••a.Uons. The flush method ie used at 

on• location. Rere, water ia the pond is lowered. to a miatmum 4epth, 

al1d a strong solution of malachite is introduced a.11 \he head an4 

allowed. to progress thrOU&b, the pond in a dense cloud. flle vee.tment 

lasts about hal:f' aa hour. .&11 moat stations, a regular pond treatment 

with a 41112:U.oa of 11180,000 tor an exposure of 45 minutes ia used. 

present. both aalachite green and formalin are ued in one treatmen.t. 

b;prol!gpb. attacks both fith aAd. fish ecgs. ln trout hatcheries, 

DlaJ1T man-hours are neceHal'f in picking dead eggs froll hatching tr,qa 

to preTen.t the development of :tungu. unless prophTlaotic meaft1"e1 

are used. :B-arowa (1949) tested malachite green, formalin, roccal, 

and hyaxnine 1622 and oon.clud.ed that malaQhite green. in a. dilution of 

l:200,000 for en exposure of one hour was beet for preventing develop

ment of fun.gu.11. Cost of the treatment waa lower and the eggs ha.4 a 

wider tolerance \o it. 

lnd.opaJ'a.li tea 

!here are cOllparati'Yely few internal pa:rasi tes of fish that JllS1' 

cauae mortalities pd indicate control measure,. Seversl that might 

warrant diacueaion here are as follows: 

Protozoa.: 
Qctomitug 1almonia 

Ceatod,u 
zroteocephalus sp. 

f.rema t oda: 
JH:plo1tomum flgioaudwp 

Ogtomitu.s 1@oni ■ i1 a protozoan parasite that occurs in the in

testines of trout and salmon. Serious mortalities at hatcheries among 
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fingerling \rout up to three or four inchaa long have Ntaulted from 

inteatations by Octomitus. l>a:ris (194') reviewed ihe qmptomolog, 

life history, patholoa an<l contnl measures. Onl.7 the control 

measures will be diacuased here. Tunison encl McCq (1933) aucoe1s

tu.ll7 ccmtHllel Qctomit\11 bf aclding 0.2 pei"Cent calomel (mel'OUl"oua 

chloride) to the food for seTeral dal'•• Al.though calomel mq be toxic 

to :f'iah under certain circums\anoes, the chtm:l.cal has beeu ueed co•ou-

17 in thie country for treatment ot Og\omiD:t• .A,a.other chemical. oa:r

barsone, waa found 1>7 J'iah and McXernan (l9lf-O) and Kelson (1941) to be 

ju.at a.s effective at calomel tor conti-ol of Octotnitua. an.d not tone 

to fish. '?rea.tmen t 1 e made by thoroughly mixing O. 2 percent of Cd'

'ba.rsone into :tool to be fed. tor tour consecutive dq1. We have beCL 

using earbarsone l\1Cces1full7 in Michigan for both thffapeutic aa4· 

proph7laot10 treatments. Prophy'la:ds is now ueed on rainbow and brook 

trout :tin.gerlinga at several hatcheries where Ogtom1 tu.g appeared oooa

aional.17 among f'i eh in the traug'b.a -4 ffffq T•d when \hey were ,rent

f erred ~o outside ponds. Lo1ae1 from Octomimt have been eliminated 

by t'our-dq treatmente each week: for two weka before the fish are 

moved. from the trough,. and for one week after they are t:rane:t•ned 

to the po11d1. 

Davia (1946) auggeata that there ii md.enoe that inmnme races of 

trout might be cle1'eloped. !he breeding of trout immune to various 

diseases is a control measure that has not 'been fully eXplored. 'l'hia 

phase of disease control will be discu.Hed. b;y Dr. L. l!I. Wolf in. 

another paper on the prograa. 
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Althouah tapewOJ'II■ faJ"elf oav.1e mortalities of fiab. at 

hatch•ri••• the ,tocking of Weald fish. 1• \\lldeairable ieca.111e et 

th.a :poae1'b1lit¥ of b.t~oa.uu., * pah.all• hto vat•r• where S.t d.oea 

aot ocov -4 tu po1•.i1'ilit1 · o1 maia\aiaw or aucmeattng aa eeta- · 

bllahed l.da1talioa~ JA\Ul' tapewona 1a th• b.\ea\1ae of ts.ah ia11 be 

:temoved. \7 \he a441lion. of k--1a to the die\. MoEenan (1940) to-ma4 

\hree-t.aoh \:rout hean).7 iafeated with • ,md.eaor1lted 1peole1 of 

tft\f!f!RhJ.Y• Be ~~ ld.-4 kllaaia td th ,he toed. a\ th~· J's.le 

of oae an4,· oa►half to two :percal by weight.· aJl.d. a:f\er oae week oa 
thie diet 'the trou.l Vl!'e frte ot the infeate.t,lon.. lte auueailed. \hat 

the tl"talmut be ooa\iaued. t•t -.other•• \o lnl\U'e oomplete •1~ 

tiea ot the WOl'ma. lb.is treatment oaa l• ued to irH \rood. atock: 

large- aa4 -.llmou:lb. \alt of .. atuit trotttcmea,, mlGUt:l:111 

aooen.ing to $. r. biesm (private commtmicaiion). 0a hla na•e
\ion, Mr. Albert Pove%1.1, 1198:tlateadent. l\a.te of Mar,laad ts.ah katch.

eri••• vee.18' largemou.th 'bal8 with lamal.a. which •• 1n.,rodued iato 

the 1tomaoh of the fiah 1A oapaul••• A dose ot abou.t 180 to ue m1U1-

_... of Koala per pnn4 of :tiab. wa1 giYeA for three auoceseiye iqs. 

~ relUl.tt wue excellent ad ~•at ma., .. , 0£ ,apewons were eliminat.a. 

from the flllt. 

!he lal"f'ae (metacercaria.e) ot tffeh.l apeoies of atl'igeid. trema

todes in.feet the eye• of fiah, oau.11Dg permanent blindn.eaa. ~al.mer 

(19:39) first rsported the infe1tatton oocuri,mg u ha.tcher1••• Ven 

Baitsma (1930) tra.ead the life hi1to1"7 of the eye f'luk•, ,liplodomg 

t].gicE111b and J'erguaon and Juq:f'o:rd (1941) cleseribed the life hittory 

and control of thia •1• fluke at Hackettstown, Bew Jersey. llrietl.7, the 



-12-

adult of Diploatomam flerloawlum lives 1n the 1.D.teatine of gulle; 

egga pasa into water; eggs hatch aucl miracidia infest snails ot the 

genus Lzmpfa; cercariae leave the a.ail and 'burrow- into fish, localis

ing in the 0171\&lline lens of the qe; gall eats filh. and the adult 

worm d.evelopa in intestines of the bird. Infeata.tion1 of \hie worm 

may cause high morteli ties ( atarvaUon) aJDong emall :fingerling trout, 

although b.atcher1 trout from six to nine inches long. blinded by the 

disease, remain healthy when fed a diet that· sinks to the bottoa of 

the pond where the7 can find U, pr•suma.bl.1 by scent. Fish can be 

protected tram the eye .. fluke 'by elimination of mails from the pond., 

thus breaking a link in the life c7cle. 

The control of parasites of fish in lakes and streams is not 

feasible in most cases. Howevu, an interesting study of the control 

of a fish parali te in nature was initiated in Alberta, Oa:aada, by 

R. :B. Miller (194.5). In certain lelcea in Canada, the pleroeerooid of 

,he ta;peworm tJ:iaep.oph.orus grasaua infests ciacoes and vhitefieh 10 

heavily that the fish cannot l>e marketed. The paraa1te, therefore. ia 

of considerable economic lmportaJ1ca to the fishing industry. 1• AE&l!P:@ 

liTes as an adult in the intestines ot northern pike (~ 4w;,iu1). 

!?he first intermediate host is the copepod, Qyglopa b1c:g.sp1utua. a:a4 

the eecond. intermediate host a variety of aalmonoid fishes, particularly 

the coregonida. Control methods were directed towards breaking the 

life cycle of the pal"asi te. An unsu.oceesful attempt was me.de to kill 

free-swimming larv~• ( coracidia) by acidifying a. lake (Miller and 

Watkins, 1946). iartial control was obtained bt drastic reduction of 

the tullibee population (Miller, 1948) in Leaser Slave Lake, Alberta., 



C-4at lnLI lhaJ"• i1 ao aaavaaoe '1\at -. eve. rill 'be laatlag 

OJ' Iha' 1\ would. be eff'eol1Te la ether lakes. ll1 &tu.er• lteb, 

,,U\ma~ Canu.a. MUler (19$0) -.oe....._ 1a recwo1a., the We•ta.11-

ia \uJ.ll'bM '-1 39 peneat ... he ........ th, ~•tloa of ..... 

Jt.k•· Jl• oo».clwtet Iba.I tu -•• ••• aot teui\le l>eaau•• of th1t 

ability of 2:U'J'\h.,_ pf.lce to repoplll.a.\e 4tr»l•te4 dfl&s ·Tff'T ra,1U, 

a»4 bee-..e ot -. b1Cll oo,t ot ._. ~-.11._. , loatfll. t:tt _. aon

U.'fft, ft"e►•wlmmbl ,..,,.,. 1Afl'ae 11 aow ,-.lac •-'1ed b .-. 

labato..,- 1\17 tll.ll•r (lfJl) t •~ ata\ed. -.-., 11 ii ffl4.._t that a l.eag 

period. •f naea,oh will - ...... ..,, ,a 4\0aca,U:t •• pt-Ob.lea. 
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