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The di&ea es and inteot1ons of salmono1d fishea 

by 

R. A. Wardle 

Th extensiTe soale upon wh1ch cel"tain speo.les ot salmon, trœt and 

whi te·fieh are l"eared in North Amerioen batoheriea, and the heav epidemic 

• mortal1ty trom diseeses and paré.sites of Tarious kind a to wh1oh the fry and 

:t1ngerl1ng st or uoh fishes are liable, makes the question ot the d iagnosis 

e.nd mitigation of such infections one of consi derable imper tance to the tish 

culturist. 

Mai:v of the d it'ficultiee which oontront the f:ltuden t of this phase ot 

animal patholo~ in North Alœri ea a: due to the è11stance 'filich my sape.rate 

the hatohery official tran the ls.boratory workere • and which make almost 1m­

poas1 ble a labor tory disgnosis ot the disease within a short time ot the deeth 

or the f"ish. The me.tari l of'ten re ches the labcretoey worker in an lnadequate 

atate ot preservation and unaocompsnied by any d1am:iost1c notes made at the 

hatohery or in the field. 

The rollowing notes have ther tore been canpiled, largely from the 

ac ttered litera.tur on the subjeot, a a guide to the hatcb,er,r off1e1~, the 

oomnerci 1 fisherman and the spol"tsnan 1n arr1Ting et a preliminary die noeis 

or eny epidemic dise se or 1nteet1on or any pnthological abno:rmal.1ty occurring 

among salmonoid tishes, and to asei t him in acoumul :ting data which will be 

ot valu should a more detailed examinetion be necessery. 

'ME'll!OOS OF PIAGNOSIS 

A.lthough the final diagnoeia ot a fbh dis ee.se depends upcm a caret\J.l 

microsoopical e:xemination of the aff'ected tissues, a t'airly accurete opinion 

as to the n ture of the diaase can otten be arrived et from the observation ot 
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the pr• mort beh viour of th Tict1ms, or from the nak d eye a a ce 

of the diaeaaed onime.1 or the crgans attected • . 

In an epidanio ~ ti rulllrly, notice should e te.ken of th behe.T1our 

of the fisbes rlor to death;, of any mov nte 1mplyin lo s ot bel nce, euch 

as when the t'iah ewi.ms in ciroles or in pirals or tlœta helpleaaly belly 

upwarda; ot' the oocurrence ot movem nte use ating abdominal pain, SlCh as 

jerk.y awimming mov ente aocompenied by 1 pa above the ter surfe.ce; or any 

evidence or aspbyxiation su as 1s provided by gapin mouth or distended 111 

covere. It y be noted tœt sick t1ahe tend to i olate themselve :f'rom 

their fellows, to refU.ae food, to be 1 sa reaponaive to disturbonoe. 

In a :t'ish recently dee.d_. notice eb.ould b teken of any unueual emaoie.tion, 

unusual dar'knea or 11 htnesa or body colour, turU.sœl mucus aecretion on ldn 

or ille, slµny" o blooc\ t ined di ebargos trom the cle ce, the presence on 

the body surf c or r spats, or boil-11 swellinga, aeed-like nodules, moasy 

patches or tohes or boey d oay. Arry swollen condition of the ille, or the 

infestation of th by darlc brown 11-woma or yellowi h "gill-shrimpa" ihould 

be notedj ny unusual teatur of sba e, such a.a a swollen abdominal region 

noted alao. 

en t fia 1a opened, the bcxly c v1 ty should f1rst b e:xamined t'ott 
. 

fluid in uuusual quent1 ty, or for small tapew rms, or fo cysts - whether 

resembling smell transparent bladders or resemblin tirm cheesy mdul a, 

att ched to t e ritomnl urraoe ar tœ vhcera or the bœy oavity. 

The oolo\ll" and consi tency of t e liv r should be observed. and a note 

made as to whe'\h r lt is normal ln ap:pear nce, or unusually d .-k red or un­

uwall7 pale in colour1 whethar 1 t is tirm or awollen and sat't. Observation 

•hould be mad as to whather the staœOh. is empty or conte.ins tluid; llhether, 

it empty, it 1e fim and contracted or loo e and tlacc1d; whether the blood. 
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Tessels on the surface of' the stana.ch and intestine are congeated, tanding 

out lilœ dark r d threads; whether the int stinal wall. ie semi-trsn parent 

. or even perf or te • 

The gu.t should no be slit op n alo:ng i ts whole length, its contents 

washed out into a hallow d1sh e.nd search nade for f'luk&a, te.peworms ol" round­

wo:rme; th inn r surf ce of the ut should be x ined for patcbes of int'lemr:na­

t1on and tor dherent tlukes or wol"Jlls or protœoan nodules. 

If' a mioroscope be ava1lable, an examination of smeara trom the body 

surface or g1l1 s, even wi th e lOTI power lens, ms.y indic te the prese ee o~ 

para.ai tic protozoa, flulœe or 1\lngi; smears of the intestinal o antenta or 

intestinal eli e may betr y the presence of e gs of tluke • tapeworms or 

roundworma or aven the adult organis the•elTes; maars :rreparod rrom crushed 

oyats or nodules me.y show t peworm larv e or encysted roundworms or protozoa 

spores. 

When mat rial must be nt. ana distance far oonrir tory di gnosia, 

1t sbould be p okad preferably in tee or sent trozen; baotarial or protozoan . 

diaaas e are almost impossible to diagn e accurately unl ea the œt8l"iel ts 

tresh or preserved in ice. If dl ioe.l pres rvat1on is 1nev1teble, the t'ish 

should be soaked tor several days 1n a solu.t1on. of oanmerciel tormalin :ma.de 

up with ten part of trong fonnalin to 90 or water or to 90 ot o.15i sodium 

chloride solution, than s nt paoked 1n damp ehee cloth. 0rg8?1s euspected 

of herbour'.l ng rasi tes ms.y be iaoked in the seme way. Portions of the body 

oonteining tum.ou'l'a ar nodule should ba sœked in 10, foxmelin s>lution for 

24 hours, then transte ad to 51. form lin solution -for 48 hours, then trans­

terred graduelly vie w t l', 3<rt grQin aloohol , 50t grain ~lcohol, into soi 

grain alcohol; mch tissues should b trMsterred fran the tiah to the pre-
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aerv tive as oon e.f'te dea.th as posei bl • 

T following table o! si ificent t tur, , ob erveble with the 

Mked eye r wi th an ordinary micro oope, and t 

trom th , is iven s approrl te guide to 

1m1cat1on t o be dre.wn 

a prelimin ry diagnosis 

of th ca e of deeth or d1 ase . The notes ich tollœ~ conoerning eaab. 

diaeaee, y be ot s1ste.noe in arrivi t a con!'irmatory di osia whan 

the re airoe ot baat riol ical or of zool ical labar tory ere uvail-

able. 

In tho roll ing no s, tœ or ri c batchery de.si tion of 

the d1 e a of 1nt ction is u ed, but wh re no such popular name appeers ·to 

exist, th sut1'1x 2.!.!! is tt ohed either to the name of th oauso.tive organillll , 

as in De 1zaJ'IX)ebos1aa or to th œtœ of th cha acteri tio leeion pl"oduced, as 

in rurunculos1a. Strictl7 ~&king• the Greek eminga sia and os1• both 

imply a dise aed state, the fer r nding 1n ~• In ces a, howeTer, h re a 

Terb for doaa not xist, eneral opinion fi vours the form os:ia and for the 

sake or con istenoy ot nomencl.fltur this nding ia employed throughout th 

pr ont bull tin. 

Table o t signif'iean t 

Colour: 

1. Unueually derk •••••••••••••••••••••••nli:ndn As, stro-enter!tis , liver 
diaeas, nephritis, atarvation. 

2. Unu8llally 1 ht ••••••••••••••••••••••Asphyxiation, anaemia , ory n 
exoesa, renal amoebosis. 

3. Caudal re ion oons-piauoualy 
darlrer than st of body •••••••••••••St ers. 

4. n and skin yello ieh ••• ••••••••••• Yellcnr 11alcneaa. 
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bllpe: 

1. Fish Tery emoiated • • • • • • • • • • • • • • • • • • Oeatro- ter it 1s , nod ular di aeaee. 

2. c1ated, with large h ad and 
attenuat body" ("pinheada") ••••••••• 1rl1 eickness. 

3• Strollem domin l re on••••••••••••• eritonit1s, ha tic o~ periton al 
helminthosia. 

•• Conioal reddi eh swelling below 
head in e1 l egion ••••••••••·••••••• Thyroid tu our • 

• outh end gille: 

1. outh n 111 CO'r rs gap1ng ••••••••• A phyx1at1on, ren l boeia. 

2. outh epin, hut 111 oOY"era nonnal. Oarbon diax1de oieonin. 

outh 
prot 

nd 81,ll '1d th tu:t'ts of 
di y llow csr pink thr ada •••• Chlanydothrix inteotion. 

4. Oille purpliah-red in colour ••••••••• 0-qgen poverty of medium, blood 
suok1 l)ar si tos, paralysie ot 
reepil"lltory tmlScles throu poieon­

n csr toll , in11 d 1aeese infection. 

;. Gills unusually le ••••••••••••••••• Anaemi , nutrit 1onal. di eturbance, 
intestin 1 oma, 11po1d degenera-
t1 on or 11 ver,. llwo 1 seaAe, 
gl ll ah ri mp 1 aeaae , renal amo bo si a. 

6. Gill 1'1lsnents ccmgested, with tipa 
swollen, light-coloured, adherin 
.tcgether ••••••••••••••••••••••••••••• Gill die se. 

7. Oills in test d with nwœrous dark 
bro n f'lo.t orme, about one ti!'th 
ot an in lon •••••••••••••••••••••• 01llworm disease. 

8. Gills inti ated wi th yellowish glll 
hr:1 mpa e c w1 th lon a1 r or 

e ca ••••••••••••••••••••••••••••• Gill shrimp dis 

Eyea: 

a. 

1. eballa protruding •••••••••••••••••• Gas bubbl 
oxy en in 
dropay. 

diseaae (e oeea of 
dium), pop eye die se, 
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2. Cloudineea of cornee. end lens Gas bu;vble dieea.s • ----
Body aurtace: 

l. With raw red p.\ t ches where out8r skin 
h s nec ,.osed nd been slou hed • • • • • • • ermal œ terrh. 

2. With large, deep seated anooth wellin s 
which when out exude a creamy pus-like 
tlu1d containing 1er e nun:t>ers of 
reyxospor i di® spores•••••••·••·;••••• Nod ular dise se, 

3. With boil-like swellings filled with red 
pus-litœ tin terial, or wi tb open sor s, (:Jr 

(in 1'ingerlinga) 1'1.th 1rregule.r dark 
blotche below àc1n ot later 1 reg1on and 
between dorsal and elTto tins ••••••••J'urunculoais. 

•• With white, mose-like i:etchea • •••• ••• De:rmatoreykosis • . 

;. With uleernted head regi.on, dageneration 
or fin nd tail, and white mossy 
patches •••••••••••••••••••••••••••••• Salmon diseaae. 

6. ·wtth bl.uish grey sl.ime, esp oially ablndant 
on dor l and C811dal fins; 1"ine 'badly 1'reyed 
or even worn down to stumpa; sl1my surface 
in1'ected with ove.l, trens-parent wcrms enoh 
w1th a poeterior dhesive dise provided with 
pai l' or recurved hooks end a sert s or 
:rœ.rginal hooks ••••·•••••••••••••••••• Gyrodaotylos1• 

7. Wlth distinct white lin& alo~ outer 
margin of ee,ch pectoral fin, accomi:enied 
by ~ogressive dis1ntegr t1on or the fins; 
sores at the eee ot the fins fi lled 
w1 th glistenin bite pus· • • • • • • • • • • • • Fin rot• 

8. With smell greyi white blisters 
containin <n"el ciliated Protozoa •••• Itoh dtseaee Iohthyophth1roa1a. 

9. W1 th e.ctively moving ci liated crganism 
resembli circular transparent dises. Oyolocheatoa1a. 

10~ 1th aotively moving minute colourlesa 
heart-shaped organiam; thA tish shows e. 
tendency to lie . on one sida on tbe botto.m 
of i t a h bitat ••••••••••••••••••••••• Chilodontosis. 

11. 1th l1~t bluish or greyish film or 
mucus conta in.in minut etively movi ng 
ov l bodies•••••••••••••••••••••••••• Costosis. 
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12. With ctively moving, round, flatténed 
organiema, oœ t'itth to one half 
an 1noh in lellgth •••••••••·•••••••••• Skln loUBe infection. 

l;. Wi t h nUln8l."OU$ yellow Qr green or brown 
ey-linl'\rics.l worms, e. bout l'ln inch long, 
attached hy one end ............... , •• P1.acieola 1nf'eotion. 

1. 1th bl dder--like cyats, b t;veAn sk1n 
and muscles, oonta1ning pus and. a 
ooiled wh ite wOI'm seTeral incbes in 
length • ••••••••••••.••••••••••••• ~ •• .•• 'Prleenopb.orua infection. 

2, 1f1th smell mite wonœ between muscle 
fior s 1 ahout 1/4 to 1/2 e.n inch in 
lonzth ••••••••••••••••••••• ~ ••••••••• Diphyllobothrium inf ct1on. 

Body cavi.ty: 

1., Distended wi th flu!d ••,. •••••••• ,., ••• Per1ton1tist be-patio helminthoeia 

2. Di tended with small tepewœme, 
1 to 1/2 inches in length ........ ".. ohis tooeJ;ilalus -2,r tiœla infection. 

;• ,1,th clusters of threadwarms, each about 
one inch and e: hal1' long, awimming 1n 
t he body cavi ty fluid •••••• •• •••••••• Philometra infootion. 

4. With yellowish eysts attached to the 
peri toneum in the reg1 on ot t be pylorlc 
caeca or to the per:I. t()neol surface or 
the st ch and intestine, or with tree 
worms in the body oavity • • • • •• • •• .. .. iphzlloboth.rium infection. 

Kidnayat 
1. With srnel.l whi tish nodule•, ll'X"ègularly 

distributed in varying nwnbers increasing 
with age (up to halt a dœm cr more), 
re ealling hemp setJd, not :i;ro j eoti ng •"OTe 
the aur:t'eoe, su]l8r:t'1e1ally SJ.ggest1 ng worm 
oyats or spo-rozoan nodules • • • • • • • • • • • tannius t b ooie $, Ca nonnal 

const1 tuent 01' the salmono1d 
kiduay.) 

2. lfidneya, tcgether wi th othe:i:- orgons 
intiltrated witb minute white 

_ nodul s •••• , ••• , ••••••••••••• ". •. • • • • • St~gers. 



3. 1th swollen de.lie grer arees; k1dney moh 
tirmer thon in heal thy fi h s but eo.s1. l.y 
out; eut surtaoe snooth and moist, 
merble s grey • • • • • • • • • • • • • • • • • • • • • • • • • Re 1 amoeboeis 1 

4. Kidney substance semi-necrotic ard 
flui d ••• ,. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 'l?uru neu.loeia. 

Liver: 

l. Wholly or :partly yellowieh gre1; pulpy 
con iateney; all bladder very amall 
and oontainin~ a faw drops of br16ht 
red f'luid • • •••••••••••••••••••••••••. ll'atty dogeneration of li ver. 

2., i t , s:nsl.l topewo:nn , one half to ona 
inch, encyeted or frein liv0r 
substance •••••••••••••••••••••••• , •• • 'l'riaenophorus ar Ligula 1ntect1on. 

;. Pale in oolour; gall bladder abnarmal.ly 
1er ; red i'luid oonten te w1 th enœmous 
numbers of spore-lik bodies •••••••••• Yellow aickness. 

4. 1th minute ha.mnorrho . e • ••••••••••••• Furunéuloa 1 a. 

SWim bladder: 

1. Containing parasi tic tl:r d1Drms up to 
one inch in length •• ••• •••••• •••• •••• rst1d1colœ1s. 

Stomaoht 

l. Oontainin undi ested naturel. tood; 
:fi well nourished ............... ••. Sud.den death trom xtrinaio oe.usès; 

{asphy:dation, oison1ng, eoneussion). 

2. Oontainin undi Asted food; :t'iah 
poorly nourisb.ed ••••••••••••••••••••• Exoees o-r tood t'ollowing atarv tion. 

tmpty 
P• Stoqaeh aj4y, of food, but w1 th wall 

eontl", oted., firm, thiok. or n condition. 

4. sto .nah empty; lllll l sort nd tlaooid, 
el tho h fish treshly c u ht •. • •• • • •. Stom.adl. dis nee. 

;. Mucosa aongested, inflamed, reddened, 
esp o1elly on crests ot lo 1tud1nel 
ridgos •••••••••••••••••••••••••••••••~strie 1rr1t tion due to irritent 

isons, s,uoh as sodium ohloride 
in f'Ood • 
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6. 1th numerous mell redaia'h worms 
adh ri n tQ 1nf'lœned mue osa ••• ~ • • • • • • 'li!nt er1o dl stODk>S 1 s, 

7 • , i t nUl'I\Groua 'l;hreadWOl'ffia prOU'lldi 
fr su'bl'auoo a. through etomach wall 
into bo<\r oavit7•••••••••••••••••••••• racontiosi. 

Intestine: 

• 1. Peritoneal surface reddeœd; blood vessela oongested; 
r ctum blood red; middl third of ut app.,.rently 
normal• pylorio region wit tissues blood seturat "• 
mucoaa broken down, œusoul r layer aoftened, gut 
wall glassilt transparent, contents blood 
stained ............................... Int est 1hal inflmunation due to 

u1su1table food, t o b oterial 
infeotion, flll"unculosie, whirling 
sicknesa, etc. 

2. Pylorio reg1on unuautlly pale nd containing 
t&peworms ••••••••••••;••••••••• ••• ••• Enterio oestoëlo$1a. 

3. Containing threadworms •••••••••••••••• Enteric Ase ~osis. 

4. IntAst1nel smee.r showi numeroua éolourl ss, 
minute, JX:1ar-shaped, active or nisms •• , .Whirling siakness • 

.5. Smeer sh""ing numero11s rounded bodies 
'mierosoopie, transparent, wi th 
retringent spherical ~àt lobules.; •• oebosis. 

6. mœr ahowin epherio 1 bodies, transptrrant, 
·nal'ked with conoentrio r1dges . • •••• ••• ellow eioknAss. 

Yolk sac ot lervol fishe s: 

1. bnormally enlarged ard 'W1 th bluish 
t1 nge • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Yolk sac or blue sac di sease. 

2. . ith op que white ftrea due to oœ lation 
ot the transp1rent yolk •••••••••••••• White spot diseaae. 
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• 
The el ssif'toation of tùmonoid :t'ish infections. 

The in:t'ections end diseasee t o whioh ae.lmon fi shes are lieble may 

be grouped !or conTenience ot deeortpti on into st:x classas, nnmely:-

1. Daote-roses , whose causative or nistn is a aoterium, u& lly a baeillus; 

the mo important beo-teroses this eroup CJf tishes a FurunculOBia , 

Salmon Dise ae, ~ Rot, !!lli_ isease end .~!!.!!.'!œ.2!• 

ooses, whose causative orgetrl.en is f"Ungus; thé more important m;ycoses 

are th dermatomycoses or akin diseo. e oaue by peciae of , aprolegnia 

and Achlya nd the di sese of the central ner-vona system term d Taumelkrenkheit 

or StaP-Rer • 

3. Proto7os •• in 1hioh tœ causative o nism is a species of rotozoa.n; 

the more important infections or this cla e ?' tœ v rious typ s of Anloebost , 

Oostosis, Wh1rl1ng ickness, Ichthyophthirosi or ~. Cyoloohaetosis, 

Ohilodontosts , _____ iokneas and Nod.ule.r Dieea e. 

4. Relminthoees, where the inf1 ctive organism 1s sana specias of pirasit1c 

worm; th ore importent 1nf'ect1oM in thi group are Fin DiseaSA , ,1llworm 

Disease, Pop-.eye, Oestodos1s, Ascariaosis and CY8tid1coloe1s • 

.5. Arthropodoses, where th or~ni is ep ci s ot pe. a sitic onstecean; 

the only important infection of this ty e omong anllllonoid fishos is an in1'eotion 

ot the g1ll s flh.1ch may be t rmed Q;ill Shr1mp iscnee. 

6. Non-parasi tic ntseasee, a mieoelleneoue group or d iseasos, eo e due to 

f'U.Dctional disturbance ot aome or an, other dne to meta'bolic disturbance, 

oth r to end.oo't'ine defieienoi e; the *t more important of' these d iseases in 

se.lmonoiël fi dl es a e Tbyro1d tuirx;,ur, _ __,._ genera t1 on of tho Li ver• Demal 

Caterrb, Gas Bubble iseaae, l'ropsy, Gaatro-entori tla, Anaemia and Yolk-sao 

Diseese. 
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To oha et rise 811 suc infections as diseases is not strictly SJ)eaking 

co reot, tor in lllBDY cases ot sitio infection no app:lrent tissue lestons 

nor ny di atu banoe of the ysiolo 1c81 routine of the b<l'ly seem to be 

indueed by the presenoe or the i:e.rasite. 

It mu t be emphasiaed, howeTer, tbat ve1:7 llttle is known s to the tho­

logical 1 t'luenoe of the p::n.- sites upon tb:d.r hoats, nd many pirasitee 

apparently hamless t o the adult ete ~e ~ the1r host :tœy be notorioualy 

inimical to the 1mm ture 1rtogeo , cr m~ la.y dormant , end tor reaeons nat 

yet el arly eluciaatea., sud enly inoreftse in numbers and virulence and pro­

voke ,epidemic mort811 ty; every pè.rasitio infection t here!"ore of the tish 

sb.ould be re arded as otènt.1 ly capable of 1nduo1n dises.se. 

In the brief not,as 1'hioh follow w1 th re rd to t hese 1n1'ect1one, e ch 

infection 11 be di sous se in the foll01'1 ng sequEn ce;- brief description 

of the int'eotion, causative oreanism, host syml)tans, post mortom indications, 

mode of in1'eotion, remediel ea ures end ref'erenc s. 

S:here would a:ppe r to ba among freshweter fishee end among amphibie., 

a.acQl."ël.in to - illianson (1929), tbree types of b cterial. infec,ton, nanely:-

1 . cter emiaa, or blood in1'ect1ons, dœ to the invasion ~f the blood 

streem by some s:r:,ecies of bacterium resent norœlly as a saprophyte in 

:f'resh water. , ueh bacteraemias are, as a rule, not characterised by any 

looe.l leeions or t he thsuea but th infected f1sh .--.a some degree ot 

inflammation Of the al1mentary tract end may show superficiel haemorrhage 

in the sk1n am between the muscles. Such bacteraemia.s a re re.p1dly fatal, 

the blood btting invaded by large nuni>ers or b acteria and the tiaeues and the 
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blood eorpuscles of'tei-1ng v r., sl1tï:ht reslat ce. number t epi<lemic 

diseasas ot this ty e hav~t various t1mes been desc ibed among carp and 

perch in rope uder euoh. natœs as Fi_eh Typhoid, Peste des aux douces end 

so forth . baotereemia oocssionally observed among ~lmonoid t1shes ia 

caused hy t 1meaion of the blood stl." am by semomonas i'luoresoens. A 

diaeo comm.on among. trogs in North Am rioa, tenned lled Leg, 1s or- thia type, 

and aocordin to 'Russell (1898) 1s oaus d by cillus h,y<\rophilus fuscua, 

2. Jl'Uruneuloses, or bacteraemi s accompanied by local les1ona usually in 

the 1'orm of boil-like swelli s in t aub-cutAneoua tissue. Fu:runculosis 

· .or ealmono1 t'ishes ie of this type lthl)t h in man.y ca as of :f'ut'Unculosis 

th l e ions a o absent, th dis(-1888 be1 e in ffff et a ropid and ncutely tatel 

becte AG io oharaot r1aed by rapi~ nisintegra.tion of the kidney and spleen 

and by the pr senc in tbe blo stream of the oausat1 ve or nism c111ua 

selmo-nic1de. 

3. Ulo r tive skin di ea es, usially of a dhronic type, due to secondsry 

1ntect1on of ekin injuries by m bers of a roup of baote:ri present normally 

1n wat rand potent1&lly l)atno ,nio to fiah. ei llua sa.lmonis pestis, the 

alleged eau the or nism ot S81.mon iaease iœ,,y be merely one of e group or 

Grem-negative , non-sporin non-chromogenic 'bacilli, living normally aa 

saprophyt in water and potential.ly. p thenogenio to :t'ish. AnQt}er member 

may be . oillus columnaris, desot'ibed by vies (1921) es the causative 

or eniam of Sldn c-pot, dise se of North rloe.n t'rAsh w~ter f'ishes s1m1lar 

to -salmon D1se$se but unaccompanied by second -ry i\ln s infection. The 

organ.is.ms o-r Fin "Rot and Gill Disoase in Nor-th American tresh waters may al 80 

be or this typé. 
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Furunoulosu 

A becteraemia of sal onoid :t"im s cbe-racter1eed 'by tha preaenc in th blood 

atream of cillus salmonicid I by rapid ~is1ntee:mt1o o~ 1dney and a. loen, 
1 

and often oharacteri eè by bo11-11k ewellin s (furon 11 of th sub-outan ous 

tissu • 

oillus salmonicida: short, rod-sba d, 1-4 b o,8-1 in etza, with 

tendenoy to occur in palrs; . n n-motile, non-sporin; ~ram-n ative; a8robio 

am ta ult tively nna rohtc; optimum_ growth tempe atu-re,, 20"C.; ranr,e ot 

tavou le teœperatura ; 0 o - 32~r.; ontimum r etion tor rowtb, ~g. 7.6 -

anic to 1'roe s, 1.nno , gold.f1 ah, t l'out; n n-pat o nie t inea-

pi a; liquafies gal tine, c<:rmn oing in 24 hours; ferments lucoae and nnite 

in 24 our with aoid :r..iroiuctio:n and eome str,iina pro:luee ge.s in 2-.3 day ; poor 

gi:,owth in peptone water o.nd no 1ndol l)rcrl. uotion; n ar plate colonies in 24 

delicnte gror.th of smell trmls -rent colon1es, cir­

cular, -raiae6, sl1 htly bromitsh in colout", a mi-o-paque, mo1st, ~istening; 

bran. pigment production nnder a robie b t not anaerob1o conditions. 

1111 mson , 192 ). 

appar ntly three st1t e o furu..n::ulo~is. There 

1. prellmiœry sta ,e o incuht:1.tion sta e in which the inv éU neteria. 

are l cated in the allmantary tr et. enter1e At~ge y rei et , the fish 

e-1 th ~ acting a.a e oart'ier 01" dy1ne from abeor tion of ACterial toxine 

tbroue.- tho el imentary canal woll, · ar t hi s-~n.o:e may ss into a baeti,n•a mie. . 

2. A. baotersemia.l stage mark d by the :presence of the eau.eat1ve baoteria 

in the bloo str am, by intlsmmation of the nlimentary tract . by haemorrha es 

or the liver surface and e•imbl dder and by llt"O r esive dfdntegrotion ot 
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kidney nd spleen. This sta e tœy be eptdly f tol to young fish~ a n the 

vieti me.y not aho ther fore the boil-like swellin@s oharoct'3r1stie or 

l ter the d isenoe. 

3• A f oulosous ata in llhicn the be.et ria rorm mes c in tœ vasoul.ar 

connective tissue of the dermis; th capill ry ves els at the site of eac~ 

ma s er de troy .d am blood cella are set free 8Dlong the tissu df3brie, The 

leeion m y extend downward into the underlyi uscle la:yer and ~ ard to 

the epidermis rom.ing a bo1l-l1ke mass conta.ining a red pu,s-like mater1 1 

consisting of neerotie debrie and bact ria . Th&r is no leucooyto ta and no 

tissu.a ree.ction. 

The enteric type of f'Urun.oulo b is most d1:tficult to di~oee, sinoo· it is 

difficuit to obta1n a pure aulture of • aalmonicida trom the t cQntants. 

Th bactornemiel type, how ~a::-, can be aoognised, even in tho absence of' 

t;runculosis leeione, by the fJ.uid, sœni-necrotic conii tion of the kidney, 

the p earance of the spleen eo a_ loo e blood olot., and by the presence in 

the blood strl:"tam or a baoillus whioh ia non-motile, whiah liqus::C'iee elatine, 

nd which rroduces brCJl'ln lgmented colonies on agar. 

In• fisme treehly d.ea.d , culture material should be taken fran th 

lddney; in tish s several hours dead, the œudal artery 1s b tter. The flsh 

ie waehed. first w1 th di lute tormalin, 121.en wi th alcobol , eni t e si tft o-r the 

preliminary incision eea.rod w1 th a ooppod SJJa.tula. The usunl culture medium 

is ehl.Jnmi s fi.ah extrset- .,ar. To prepare the fi sh extract, hoot one pound 

ot t.lsh muscle in one litre of ta.p ,vat r for two heurs , r:Ner a steBlll bath; 

squeeze throUgh cheese cloth, filter through pape~ am a dd tap water eufficient 

• to reetore the volume to 1000 cc. Add l r cent. or peptone, 0.5 per cent. 

sodium ohloride, and 5 per oent . of glyoer1ne. Heat in atreeming steam. tor 
J 
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JO minut s. 'l'o the sterile bouillon add; per oao.t. of 20 p,r cent. glucose 

rolution which has been sep r tely starilized. Determine the :raaction of the 

bouillon and correct to Ph. 7,,6. To prei:are zœdlum, take 1000 cc. of the 

bouillon and add a uf'ficient amount o:r N/1 NaOB to correct the reeotion ot 

the medium to Ph 8 .o. Then add 20 grarœ of threaded agar, heet in etreaming 

stee.m for 2 hou.ra or in Elll autoclave ror ;o minutes wner 1; lbs. pressure, 

Let stand overni ht in the sterilizer. Take the eylind.er ot a .gar from the 

contBiner, out off the prec1p1tate f:lld d1scard it, Melt the clearer J>Ortion 

and prepare Petri plates trom 1 t. Ster! lize in s trel!llling s temn tor 2 hours 

or autoolave tor 10 minutes u.mer 1.5 lbs. presoure. The medium sb.ould have a 

!inal reaction of Ph, 7.6. 

A r plate aultur s li\ow in 24 hours at 1; - 20 C a delicete rowth 

o't anall transpare t coloni e, and in 7 œys the colonies average 1 mm. in 

diameter, re c irou.lar, raised, sli htly browniah in colour, semi-opaque, 

moist and 11stening. The pigment begins to appeer in :rou.,. to sia: dflYs and 

then ine es.ses ·until d eep cof:f'ee colour (1'1111 aneon, 1928). OWi to th slow 

gro th or the or aniem, !• sal.monicida is rapidly overgrown by tœ r letivel.y 

large rapidly appear1n.e: colonies of oth r eaprophyt1c œcteria à\oul.d the 

culture e mixed, so tlnt it is pr otmlly impossible to recO\"er B, almonicida 

from the intestinal conten t s or: :t'rom :f'ieh th t have been de d longer than a 

day unless the fiah bas been ioe y:,aokèd. 

In gelatine t b cultures, luq•etaotion b gins in about 24 hours. The 

mode or 11que:raction, h01Jever, is not constant tor 11 etrains of the b o1llus 

and the tunnel ot Uquetaotion does not d1t1'er in a pearanoe trom that ot 

aome other beoteria. 
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Blake, Williamaon am .Allde:rson (1930) have este'bltehed a compliment 

fixation test for the identifie t1on of oillus salm.on1c1da. The enti en 

constats of baoillary em.ulsion (two dey ar slopit oultur en.uls1.1'1.ed 1n 

o.8;~ 1ne) ç,f a d nQity equal to Browns Ope.ci ty Tube N_o. 2. The immune 

serurn ia epared by intravenous 1njeotions of gr ded doses ot ~. salmonieida 

culture into a rab'bit . The compliment is freeh normal eerum of inea pi • 

The haemolytic system con.si sts of a 31,. euspensi on of ashed. sheeps red blood 

oorpuscl s in• normal salin solution ns1t1.zed v.d.th aeven -'• •• (minim 

haemolytic doaes) of the ap:ç,ropriete h molytic lm.une body. 

In the test tbe immuno serum 1s haated at 6,5"0. for 30 minutes and the 

compliment i s treated with chf.\. coa.l to e:xclude fixation ftrects with othe 

or anl s, due to the pres~nce in the a ser ot ne.tur 1 complirnent-tixin 

antibodiee . Stra1na of or ani o1her than • ealmontoida re non-r ecthe 

w11h "immune serum". 

The mode of infection of e.lmono1 :f'1 shas by t be causative or nisn of 

f\lrunculosis 1a no-t known with eertru.ntr. A.coordi to Plehn ( 1924) infection 

takas plo.ce via the limentary canal. W1ll1onson (1928), ho ver, doubts the 

ooou.rr noe of !• sal!nonio1da. as a nQ!'tn.al saprophyte in water. Tho d1sea e 1s 

not -peculiar to ha tcheries but ta com ratively conmion in n tu al salmon 

wate-rs. All salmonoids appa r to be eusceptibl but so e show leas suscepti-. 

bility thon othe s, Salvelinus tontinalis fc,r o:xample appée~in to be more 

susceptible tœn sp .oies or Salmo. Old 11shes a e r more sueeeptibl th n 

youn er on s, but ~erious epidemies mey oocur smon fingerling fieh s . 

No remedial meèsu es are known. The diee&!;e 1s more char etorbtic 

or st nant waters than in oold runnin tr ma, end eapeeia.lly ie 

Hable to oeeur in w ters polluted 'ff1 th indus trial l;Jy-produota . 
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References: 

:Plehn (1924); W1111e.mson (1928, 19 29); Davis (1929); Mettam (1914); 

William.son, Bla.ke and Andereon (19.30). 

almn Diaeaae 

An uloerative àc1n disease of selmonoid t'ishes dus to a coooo.ry infection 

ot abraded skin areas by a pathogenio baoillua and aoeompenied by tungoid 

infection. 

The cau88tive organisn aooo""rding to Rwne Patterson (1903) ia Bec11lua 

aalmon1s pestis, e elatin-liquetying b oillue which ie 01'8Jl1-negat1ve, non­

aporing, atively motile, end productive or a creem ooloured growth on gar. 

According to ill{anson (1929) this organis:n h only one ot a group of 

eaprophytic water becilli potctially patho enic to tish, especielly when the 

resistenoe or the f1 sh 1s lo éred. 

The host ~ptoms comprise an. ulce ted oondition or the he d, beole ond 

tail, accompanied by a rwoth of i'ungus (Saprolegnia). The ftsh 1s slugg1sh, 

f'lo ts ne l:" the surface w1. th the tin xposed, and 

low t t the caudal fin 1s exposed abc,ve wet r. 

floot w1 tb. the h d so 

In post mortan eppearance the intern.al. organs are normel,; the !nt stines 

are empty; b cteria are pree nt in eneare trom the heert, 11 ver end e gs. Sk1n 

prel)9rat1ons, whet'h r teaeed preparations or sections, show the presence of' 

bacteria and Saprolepie. 

No d1reè3t treetm.ent 1s posai ble. Diseased tish es should be promptly 

removed and burned. 

Reterencea: Pat\erson (1903); Rarris:>n (1917); Huntsman (1917); Wimhiemson 
(1,29). 
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Skin Spot 

A skin disease cbaraoteriaed by conspiouow, dirty white cr yal lowish 

aren.s on some })art ot the body, which npidly incre 1n area, a Di re 

accompanied by a progressiv weakening ot the tish, and by deeth in one to 

three deys !ter the :Urst e.:ppearance of th le sions. 

The disesse wae tirst recorded by avis (1922) et the United tates 

'Fisheries Station, ll'ro.rport, IO\'fa, em.o varioue -t'r Ehwater 1'1shes including 

Sal vel1nus. 

The causative crganiem acconUng to vis (1922) 18 Bacillus columnarh, 

a long, slender rod-sh ped organisn, ; - 12 b7 0 • .5 in size, transparent, 

homogeneoua, 811ghtly renu.lar in tructu,:,e; motile, chain fonning, apt to 

tom column-like ma sea on th edge of e piece cr tissue under cove~ lass 

preesu ; reading stainable with 'Fuohsin or Giemsa; non-sporin ; all at empts 

to cultiv te the organiem artifi cially hav been unsuccessful. 

The host EUmptoms are the oharaoter1st1c dirty white or yellow spots 

wbich cœmence usually on the caudal 1'1na and spread rapidly over the r st of 

the body surfa\ce; in late stages of the di sease the le sions aaQ' cover one he.lf 

to two thirds of the ba:ly, the fins become badly treyed, the ceudal tin mey 

become worn to a mere stub. The lestons have e ch a dark blue centre ov rlaid 
a 

by a wh1t -veil or oloudiness; surround1ng this ia zoae ot ey:peraemia, reddil!lb. 

tinged • about 5 tnm. wide. In the lest sta s the lesions are confluent. 

Poet mortem exemination ehows the b cterial gro th confined to the ekin 

and gille. Th akin ie destroyed until the underlying muscles are e:xpoaed. 

The lestons a't" covered by a thick mat of bacterial growth. 
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Infection probably follows injury to thê skin, sueh as mw be provokèd 

by human. handling but fishes with uninJured ekina wh.en or low vitelity_ Ili8.y 

beco.e att~ckod. It is a warm weather d1$ease , tavoured by warmth and by water 

foulnesa, 

Pravention ot the d1seas depende upon eet-e being teken when htmdling 

t1sh. 

Treatment consista of emoving intooted lndi v.1d uals and destroying thm1, 

P'ish that have to be hendlèd should be immerse~ atter handling in e. bath ot 1 

in 1000 solution or eopper aulphate far one to ho minutes •. 

eferenoes: De.vie (1922) . 

J'in Rot-

A bacterial infection of the dorsal and ptotorel f'ins, bringing a.bout 

complete d1sintegrat1on; the ceuae of heevy losses in trout hatohe~iea in the 

north eastern United Stat s . 

The causative o:rgnnism hee not been isolated but 1e believed to .be a 
1 

long rod- haped bacterium. 

Host symptans: the comneneement or th.a diseas·e is mrlted 'by the appear­

ance of o distinct 'White line along the outer mu·g1n or the dorsal fins, or, 

in tingerlings, of the pectoral fins . The mite line greduelly movee towerds 

the base 'or the fin leav1ng the t-ginal area ,of the r in badly frayed. The 

entire ·fin may be destroyea and sores filled with 11 tening lhite pus ma.y 

develop at the base of tb.e fin. 

Â post mortem examinat.ion shows baeteriel infiltration ot the sk1n, the 

sub-cutaneous tissue ni t hè superficiel muscles. 
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The ode or 1ntect1on 1s probebly throue3,l oonj ot between f.lshea. 

The treatrœnt cons1sts or imnersir@ the 1ntectec1 1'1sh 1n a solution 

or l part oopper su.lphate in 2000 or water for one minute, tollowed by 

rerrioval to runnin water. 

Re:c'&renoes: Hi 1ne (1923); vis (1929). 

Gill DiHase 

A baoterial 1nt"ect1on or the gl.11.s at œlmon am trout fingerlinge, 

first reoo ded by Pavid (1926) in V rmont, but probe.bly prevnl.ent tbroughout 

North America. 

Causative c,rge.nism: baoillus; rod-shaped, dlain tarmin , aolourlesa, 

transparent, ooveri:ng the g:1.11 surface. 

Host symptane: no definite sy-mptoms beyond the glll obe.n es; the 

gtll tilemente are swollElll, tbeir tips enlarged, becoming adherent. ,econde.ry 

·funao1d infection may- oocur. 

Tr tnlent: imn rai on in l: 20 oo solution of c opper ulphate tor one 

minute tollowed by rapid transt'erenoe to runni~ water. 

efe~enoes: avis (1926). 

Mycoses 

The patho enioi ~ of 1'ungi to the tissue or tishe s has been studied 

only slightly. Up to the 
1 

eeen t the only 1'b.ngal a 1s enses of rt shes the t 

bav been d ecribed are certain sk1n inteotlone as ooi t d with the pr sen.ce 

ot speci ~ of Saprolegnia and Achlya of tœ oomycetoue :t'amUy Saprolegnia.ceae, 

and en :Infection or the internal orge.na, by Ichthyophonue ho:t'&ri, a phyco.my-

cetou tungue. · 
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A dermatomycosis or s ldn, g1lls, tins, eyes; prob bly o secondary 

infection or abraded reg1.ons of the epidermis in tishea living U!lder n tural 

conditions but possi'bly a primary- infection amo fishas oro ded in wa:rm 

atognant ha t chery wi te-rs. 

he causative or ani . is a s:t:l)oies of Saprolegn1a or or Achlya. 

Identitioation ot the spec1es or even ot the gmus depends upon the structure 

and ar neemont of the eemal organe and is thus e. task for a trained 

m;rcol 1 t. 

The host eumptoms com1>rise chi fly tlla eppe rance of tel t-like p tchee 

or tllaments; about one th1 d ot n. inch in depth, on the body surfece, The 

:i;etcœ spre d over the body wi th gre t repid1 ty and IlllY lltnetrete downwarda 

thro~h the epid im1s to the dermis and evon. to the underly\~ muscles. 

Invasion of the gi lls and bloclting ot the blood vessels 1n tha gllls by hyphal 

ingr th, brings a bout the de th of the ti dl. 

Tr etment consista in brushing the body w11h a sort brusll dipped in 

1:1000 solution of potassium pemanganate, and then 1mmersins the 1'1sh t'or 30 

minut a in 1:100,000 solution of the saine oanpound. Fiah should not be orowded, 

2 allons or rluid per pounc, weight or f ishea being the usual ello"fil8.nce. 

(Plehn, 1924). 

Other remedies c011pr1819 1m:nersion tor one minute in l:2000 solution of 

copper sulphate or ersion until dietressed in 31- eolution ot odium chloride 

(Dav1s 1929) ; _ immersion fol" 3 seoonda in methyl aloohol eolution, 30 dropa 

per quart of water, or immersion overni ht in mercurochrome, 10 drops of 2 l/2'f. 

solution per gµart of water;. 
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Predieposing caueee to rds infection are intestinal dise l"e, post­

siawnin exhaustion, starvation, eotorar sites, abrasion ot the skin by ohillin • 

by ehem1cal pollution or by human handlin. 

e1'e ences: lehn (1924); Davis (1929); •1ellom ( ) . 
Ste.egera 

An infection or ealmonoid fishes in Europe, wh•&re it is termed 't'aum.el­

krenkheit, reoo?"ded in North A.Iœrioa only by llis (1?,>) in seud.opl uronectes 

amer1oanus at Ralitex, ova s eotia, 

The causative organism is Iohthyop onus hoferi, Plehn and lson, or 

the oless Phycomycet s, order OhytricUal • It i pr sent 1n amea md trom 

t he internal crgens, as smal.1 sp:l.8rioan cysts, l.50/ in di miet r coording to 

llis (1930). W1th1n ee.oh o.yst is a Jrotoplesmic mul tinuclear iœ ss. "'h.e 'l!llss 

ma.y irotrude throuE#l the cyst wall es long amoeboid l)seudopo:Ha. 

The host sgrmp-roma may consist of o 9,re.cteris tio 11weav1ng movements" or 

the 1:nteoted fish, a• 1f the sens of balance were affect&d. 'l"his cha.racter­

istic beh v1our, ho,vever, m~ not be eb.own if the can tral nervous systs haa 

:not b een invaded. 

Post mortam e,camination may show th heart to be abnormally enlar ed 1n 

early stages but rhrunlcen to helt in la ter stages; it fe 18 hei:-d and ri tty and 

out surt ees appear as 11' s prinkle d wi th gri t. ôther organe mf\Y' show aim.llar 

inn.ltration w1 th tiny white grit-like nodule a. be nodules ocour usunll:, in 

all the int rnàl orgen s est t be body but the bone s, eye a and ,skin a i:-e usue.lly 

trae • 1111:1 in l>eeudopleuroneete round la.r a or a.my white maeses approximately 

.5 oma. in diemeter. adherin in th body cav1 ty to the pel"i toneum. Smeare 

trom suoh Illlsses ehowed th oheracter1stio oyats. 
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The mode ar intection ia unlmown but e rimantally teedin with the 

or en of' an infect d trout provoked dise se in an unin:f\ et d an11lfll.. The 

organi s p~rently wander through t strie mucoœ into the lo str • 

ri t ere fter 3 - 4 d ys nu rou minute epherea .5 - 10_1{ in diameter . 

From the bl od they 1nvade the tissu s, incressi in size up to. 100 f and then 

ncyst. 

In view ot the prevalance of this ar eimilar or ni s in mmne fishes, 

aspecte ly Gadi<'l e and Pleuronectidae, the use ar marine tish mee.l s e tood for 

hatchery ealmonids ie no t to b r oarmended. 

eferene s: Plehn (1924); 111s (1930). 

Protozosee 

The ll'Otozœl organisme •h1oh infect tish s are èlrewn tram at leaat eh: 

ot the aev n ooept d cl.a ases or Protozoe.. To the hizopode belong Schizamo ba 

salmonia and proba ly others, as ~t unrecorded, anœbic J:a aitea of fishea; 

the st1 ophora 1nolude ___ the ceu ti e or ni an of a sever type of 

dermatit1 - and Rex ita, an intestinal parasite; the Cnidosporidia 1nclude 

one order - the !(xolfporid1a - almoat xcluaively p r aitio in fish s; the 

Sporozoa, so fer es present o,rl d e oe , are r presented in fishes only by 

the Raano e arina, 1ntraoorpuseu.l r pare.dte of the blood; the Opalinata are 

reprogented only by Protopalina aaturnftlis in t be rine fi eh 'Aox boo s; the 

Oiliata are repr nted by Ichthyophthiriua, Chilo:'1 cm, Cycloahfteta, the orge.ni 

aiu,ociated with se-vere ekin dis oes; the uotoria are unr pr ented among f'ish 

parasites. 
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Bastr1o mno iboaie 

An infection or tbe aliiœn~e.17 traot ot sel onoid f'1shes, recorded in 

the United States f'rom .;;;;.;;;;.;;.;;o~ aha.sta, l velinue tont1nalle , Salmo te.rio. The 

eyst of the infecting or anit111 ooour plent ifully in the intestins and have 

been r oorded :f'rom Oncorhynchus t soœ.wytsohs srh1 .E.• kisutoh 1n Pe.o1:t1o cœst 

hatoheri s and tro trout in Now York hatoheries. Although the 1nteot1ng 

orgonisn 1s preaent usually in loge numbers tho e 1s a.a y t no evidene tbat 

1 t 1s p t ho enic to the f1 sh. 

The intectine or anisn is Sehizamoeb salmonis1 Davis, colourless , 

very tr8llsparent a oeba abund nt in the mucus ,hioh cavera the stQl18oh epi-

thalium, and very1 in size rrom 10 - 2~., The Qt"ea_nit111 shows praotioally 

no _amoebo1d movE111 nt o.nd ther-e is not a d.emarcated clea.r eotoplasm such as 

occura in otber an.oob e, nor ny oontr ctile vacuole, lyco en 1ncl.us1ons, nor 

food pirti ole s. 

'T'h n cleus is u ually- s1ngl but mul tinucleate for _a occur. The nucleu 

ia v sioule:r. without a karyosome, the chromet1n b ing arr ~ed a.round the nuclear 

wall. 

The cysts ar ph rical, 1.5 - ,.5;-d.n disneter, with e thin transpat"ent 

woll o.nd a cytopl.8 with numeroue retrin ent spherical. bod , a ppcrently tat 

lobule ; lJlycogen 1a probably prosent in the oytoplasn in a dittus•d cond.i tion. 

Th oyat are mul tinuclaote, baving three or four nuolei ee.ch with a. large, 

doeply ate.1n1ng, ce tral karyoaome. eonnected to tbe nuolea.r m911brane t one . 
point by en achromatic structure eontainin numerous imbedded chrome.tin anules. 

ch cy t is capable ot di v1ding into 4 - 11 dEllghter cella . 

Tbe mode of host infection is probably by ingestion or cysts voided by 

an intected fish. 
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Renal amo ebosi s 

An ·epidtmie d 1eeaae of yearling Brcok Trœt arrl Re1nbow Trout in 

Europe nd probably in North Ameri es, tlJOln8times c uaing heavy lossea. 

-'l'he causative crganiam is an undescribed l5re.sitic runoeba, first :re­

COl'ded by Hoter. JJ:'be hœt symptom are somemat indofinite. The infeoted 

t1sh 1 unusually enscept1ble to o.xygen defi oiency and do not stand ahi-pment 

well. The colour1115 1s exoeptionelly bright, the booy swollen, the eyes some­

wbat protru<ling and dark coloured with tba cornea and léils olottly; tll,e i'ish nay 

eh.ow pertiRl bllmn:ess; denth oeeurring frequently 1n the emaustion position, 

'flith outh and gill eovers gaping. 

In oet morlf:lll appoeranoe th gi. lls are unu,ually :pale, the gut empty, 

the body cavi ty dro, sic al, the ey es sunk into t heir sociœ ts. Tb.a internal 

organe appear norœl excep t in th casa ar the ld.dneys wh ioh are q,u1 ta bnormal 

in appea,.enoe and sh dOV'e-grey, swollen i;e.tch s; the black p1gm&nt char cter­

is'liic of the t'.t"out kidne, mey have disappeareà oompletely; the kidney ia !1.mer 

tbsn in norm 1 fish but ia asily eut, the out sur race appearing smooth, 

mo1st 1 mar'bled grey. 

Mi<:t-oscopical. enmination or the kidney will show extensive compression 

and o-ver rowth or the uri.niferous tubul s by 1nterstitial tieeue 1n which 

numeroue minuta or an:1 not exoeedin , 20j<-in diameter ae iresent; the organ-

isme appm.-ently induee 1ntlemmet1on of the lympho:ld tissue anô oocasionally 

ettaek the tubules themeelvea; th" suppression. of ld.dney aot1T1ty induces general 

dropsy and ffentually by death. 

Reterencess Plehn (l, 24.) •· 
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Oostosis 

.h. dermati t1s of fPash atff t1sh s. 

11e inreot1rlg organ1s ia Costia n.,catrix , Henneguy, a masti o horen 

or the ord r Protomonadida. It is 10 - 20/' by 5 - lof in e1ze, 

1'latt n and pau.•-- àleped, wi th runnel-like depreeaion at the pointed ond trom 

the bottom ot which arise two long fla alla extending beyond the body and 

serving to e.tteéh the :i:nrnsi te to tbe tiah, and two hort :fla ell which re 

confined to the 1nter1or of the f'unnal . Thar 1s a spherioal nucleus at the 

middle o-r the body and a contractile vacuole beh1m this . 'Reproduction 1 by 

lon itu 1nal division. The oysts are spherioal, 7 - lO_r1n diameter. 

The ho t symptoms oanprise th presence ot: a l;Lght bluim or royish 

film over the body end tina, acoompanied by loss of e.ppetite , and by exhaustion 

and eventually clee-th, The pœt mortem diagnoais dep,ncis ul)On recogiition of 

the ~rasite in em rs ot the skin mucus. 

Control m sur s con 1 of il rai on or the :tish 1 n 3 sodium chloride 

oolut ion for 10 minut s , rapeated three timee, at 1nt rvals of thr • d sJ or 

imm.ersion in 1:.50 glacial ecetic acid solution for one minute. 

Referonces: Wenyon (1926) J evie (1929) J Moore (1923); Plehn ( 19 24); Kudo ( 1931) . 

Rexf.lllit 1s or Whirl ing S1okness 

An intestiœl infection eepec1 ally of 11 n erling trout in North orican 

hatoher s ooourring either as a cb.ronic wast1ng d isease or 

itia. 

a.n acute enter-

""h.e causatiTe orge.niim. 1a Oetanitus aalmonis, Moere, -possibly 1dentioal 

with Oetomi tus 1nteatina11s truttae or 'European ee.lmon1de, a me.stigophoran 

protozoan of the on'ier Pol ymaet1g1 as.. It is 10 - 12/'by 6 - 8 j{ in aize , pœr-
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shaped, w1 th oight n titriarly direo ed :na elle., two e.riaing from the 

postertor end o'f th body. 1'he anural is ctiv and rotata rapiâly on ite 

longit d111 .l axis. plil" of slendar, int rnal loJ1RitUdinal flexible vod.s 

is usually visible 1n thê lhing anilœl. -Iher i8 a pair of ovoid nuclei nt 

the anterior end or the bo:ly ac of wh1ch shows central longated karyosome 

whlob. t tns dee:pl7 w1tll ha81llato~ylin. '!leprcxluo tlon i s by a pro.c&ss of b1no.ry 
' 

fission, Th. eysts er ovoid, trans:p en.t, 77 o lO/ in ~i e and staindeeply­

with 1od1ne. 

T è hoat symptoms ara aomewhe.t !ndefini te as no ext rrnal leeions appear. 

Th chronic fonn ot the dise se ia cbs ractarised by the emaoiated or t pin ad" 

ap~aranoe of the :f'im an by the unusual.ly derk oolouration. The aoute t'orm 

of the inf ction ie oharacterised by the fis h perforining whirling or corkscrew 

movamonts, and by distension of the gi.11 oovero. 

Post mortem exominstion shows the intestinal. wall to be yeilowi.sh white 

and trEinsluoent, and t intestine to be diatendfld with wateey t.Luid. In the 

ehron1c phase this n id oonte:l.ns numerous Rexamitas, but in the aout phase the 

parasite ra loèl.g d with1n th gut eplt elium. 

Infection is undoubterlly by in est ion of cy ta. Older fisll wero tormerly 

r gardl'.ld as unattnoted by infeotion but oco ding to Moor , (19 24) int ct1on may 

induce marked d1eintegrat1on ot the teste • l din to e.otuel obliter tion of' 

e apermatogenoua tissue. 1ngel"lil\q; f'i ah su-rter fran the chronic wasting 

type o'f intoction tt n the i,nraeitos Ar 1n the gut lumen, or trcm the et.te 

1nte ti.nal intlmun.ato:r.y type wh tœ iarnaites 1nveda the gut. &pithelium,. SUch 

invasion ie apx:arently stimulated cy rise in temperature of the enemal dium., 

by o-xyg n det'iei ency, by ce se.tion ot f'eeding. 

Oontrol meeeures are 1mpraot1oal:le a, far es el imin tlon of 1the par l!lite 

fran. the infected batch$.ry 1s ooncerned; overcrowd1ng, oxr en def'io!enoy- . 1111-
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proper food, must be avoided. Fish 1n transportation must be lœpt a.t a 

temperotur of 40 - 45°F and given n abundant supply of oxygen. 

ferenceo: · Wenyon (1926); Moore (1923); avis (1925); Kudo (1931). 

Icht&ophthirosis 

A pustular erupt1on ot th skin of v rioue. speoies or f'reshwat r fiehes, 

· usually tormed "1 tell diseese"; a oœnnon infection in OYerorowd d h tcheries in 

Europe nd North America. 

Causative organian: _Ichthyo!)hthirius rnultitiliis, ~ouquet 1876, a 

protozoan of th order Holotrichi a, oleee Cil:lata. be organiem is egg-shaped, 

,300 - 800_JA- long, the body uni1'ormly oov red w11h l ongitudinal rowa of cilie. At 

th narrow end, a small cytostome lead 1nto e ho t oe~o:r,hague. umerous super­

fieial contractile vacuoles are :r,resent. Tbe nucleus i lare and horeeshoe 

shaped. qeproduotion is by multiple fission w1 tbin a 1 tinous cyst; 100 -

1000 deughter organisme are roduced eeoh 30 - ;o_rlon, e ch with a sin le 

contractile vacuole, en ovoid mcronucleua and a s!nel.l spher1c 1 micronucleus. 

ost symptans: e.ppeare.nee of _reyish 1fhite pustules on the body surtece. 

Ench pustule oont ins a single organism m rep sent an area of ep1derm1s 

eaten awey by the embedded rasite. In late st s of infection. so called 

• 0 cald d areas" or oreae or. S&prolegnia may tollow. The fieh 1 s unusu.a.Hy slimy, 

r :t'uses food and evontually dies in few wee s fter initial infection '!'rom 

aspbyxi induoed by inf otion of the gills by the p:tr site. 

The tish beeomes int'ectecl f'rom daughter cilietes emer in from a cy t. 

ch young ciliate burro s into the host epidermis, espeoially attacktn un­

scaled arens or the g1lls. The Jl).rasite grows rep1d~ nd in; days (6, - 75°F) 

to 30 days (3; - 40°F) 1s fully grown, whereupon it leaves the host, drops to 
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the bottom or the tank, encyats e.nd um rgoes multiple division. 

Treatment: (a) 1mners1on ot aoh 1'1eh in a solution or 5 dropa ot 

2",- mercurochrome per gallon or ter for .5 daya , renewing 1he solution each 

dey (Adama, quoted by ellen ) ; 

(b) 1Ul?rl aion in 51- solution ot aluminium atlphat ter 

one minute. 

Prophylaxie: (a) retention or riah in re.pidly rurming w ter eo th t the 

parRaitas when l vi the f'1 h w111 be a pt way. 

(b) retention or tElllper ure or the tank belœ 48e • 

(o) d1• 1nfect1on or int oted tanks with 1oi solution or lime . 

ererenoes: Guberlet (1926); Pryth rch (1924); Tw-thleley' (1926); llen (1,28); 

Weuyon (19 24 ); vis (1929); Kudo (l,:31). 

Chilodontoaia and Cyolochaetoaia 

Sk1n d1aeaeea of freahwater fishes . 

Causative organiams: Ohilo1on _ayprin1 or Cyclochaete Domerguei . Chilodon 

oyprini ( rotr, 1902) ia a irotozoan b long1n to the Order Holotriohida of the 

cl sa Oiliata. The or an.lem is diah-sbaped, convex dorsal.ly, flat ventrally, 

.50 - 70;< in lengtti by .30 - 40 ,µ in bre dtb; the geœral outline 1 kidney-ahaped , 

with the anterior eèlge b œder tban the post rior; th anteriar iœrgin forme a 

thin lip which paesee alo the oonvex lett margin ot the body n, lœ a itselt 

near the post riar end; c111e occur O'ler th whole ventral surface and on the 

margin or the dor 1 surt'noe . An anter1or ventral cyt.osto e leads in'to a straight 

or al htly O\tr'fed oesopœgus aupport d by lo 1tud1œl bara repre nting th1cken-

1ngs ot the cytoplA.an. There 1s n ovoid oronucleus and a anall miotonucleua. 

Two contrectile vacuoles are iresont, one on ei ther ei&t ot the maoronucl ua. 
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The oncyated orge.n1sn 1s sph ri.cal. Reproduction ocouœ by trensver111e· 

tiseion, preced d by a prooeas of <X>njugetion (v. Weeyon, 1926). 

Oyolochaete Pomereuei (Wall ) belongs ù, the order l?erttrichida , but unlike 

ost or the metnbers or thia order is unstellœd. The or nism. ia d1sk-sho: d, 

about 100,µ in diemet rand about 2.S,;<-iin thicknesa. The surtece in contact 

with t host has a shallow depre8S1on which tunction lilœ a vacuum cup to 

atte.oh the or,ga.nian 1X> 'tho host skin; 111. thin this so-œlled ac tabulum. is a 

ring ot 28 - 32 hooks; oxternal to t hese hooks, the rim or the aoetabulum ia 

provided with a zone or locomotor cilie. The mouth 1s eitua.ted an the dise 

mar in am tro 
/ 

it a short ullet extmd into the crgani em. low the mouth, 

a rin of eenso:ry cilia or "oirri" surrourds the d1sk . There :la usually one 

contr otile vacuole, and e areeoEnt-shsped tœoronucleus. Re oduction 1a by 

aimpl ti ssi on. 

Host symptoms: si.mil r in botb types ot inf eot ton; patohea or silvecy, 

glosay scum ap:i:ear on the skin or the fi eh; tho patches b cane oon:t'luent until 

the wbole skin and gilla a oovered; haamor 1c tch s may sppear below 

the patch s; the fi shows inoreneina signa of elow asthy.d tion am eventually 

die th refrom. 

r atment: immersion or the tish 1n 2 - 2 1/2i solution sodium chloride 

i"or a> - 30 minutes, repeated; or in 0.15'! solution or acetic acid tar oné 

minute. D1s1n:f otion of tro ha, tanks, etc. with 2 1/21. to:rmalin. 

Ret rences: Guberl t (1926); Weeyon (1926); Mellen (1928); Van ~œkel (1929); 

ltudo (1931). 
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Nodular dis se 

subcutaneoue or 1nte:nnuaoular infeoii,on witb. certain epecies ot 

xo o 141 n Protozoa. 

genar ot Myxosporidia. 

I'\ 18 eseential in the dia oets ot a myxosporidian in:f'eotion t t 

r cognition be id to the f et that the or nia may occur ei h r es a mobile 

tronhozoi a or os a spore. trophœoite 1s a tee~ mobi l atâ.ge, aot1 vely 

m Ting by ne or /! w 11 deTaloped pseudopo.Ua in am::eba-lilœ t'Ashion, SUoh 

rr e to , howev r, are uaually totmd only in th urinary bl dder or g 11 

bladd r. In the tissues, such es in tba o se ot Nodul r diaeaee, the tropho­

?.Oite eta e 1 r presented by spherioal or ovel oyets t1lled Ul!llally •1th a 

oreamy- 11k fluid cx,ntaining pores. The spar 1s derlTed by a oompltcated 

pl,'Oo eaor sporulati n tran ha trophœoite st or the oyst; the spore 1a 

enolo ed in shell of two TalT e, meetin ch other in a strai ht or " sh ped 

suture; t shell ve.ri s in di tt'eren t anera 8.Ud ie e. val ble 

ic c rocter. Within this spore 1s a mas or protople.sm usially tenned 

the sporoplasm, granul~ in tructure, wi th one or two nucle1 end with a vacuole 

whoae co tente stain deeply "1 th 1odine, s 11' containi gl.yc en. Within the 

apor al 1s a piir ot spherioe.l or Jl8 l'-shaped polar oaps.t.lee each conta1n1ng 

a coil d fil ent which can be rlrud d fran the spore when the latter 1a etimu-
/ 

lated by the allm.entary eœymea 01' th hoat. 

A fish ia intoct à by ingestion or a pores. In t bë ut or the 1'1sh the 

spo opens end liber t a the sporoplaam whioh makes its way by amoeboid mon-

mente toits final loc tion in the hoet. 

The tollow 1.ng organisme œve been reoordod ea eau sine noduler dtse• ee 
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in aal.monoid tishes. 

alminoo la ( ard) • 

1 t t: sub-dermal t1 su a or Oncorhynchus .!!!!, and Oncorhynchua 

Th inf otion h o r c teri ed by CQ icuous cyet in the so • 

b tw en t e sub- ri 'ton al a txl aub-cut eous t 1s uee. rr'raphozoi te 1n the tom. 

r opaqu cyst , ltli tish, pyrifo • 3 - 6 m •• in iemet r; cysts cOTe d by 

numerous leqers ot oonneotiT t1 u fomii 

ite. cyst co ina n 8 

cr : al, wi rounded ant rior att UA.t d 

to m branA round t e 

e,s or develo nt. 

en ; lliptic 1 tn 

profile; ooth, utu l e ge w1 th 6 o 7 un u.lstiona; t il doubl , 

com oe of tw tin , quel i:rolo t1on of t . ah 11 valv runnin o ly 

to one noth r. Pol r c ul s pyr11brm; coile fil nt indistinct; 

sporopl t1nely anu.lar 1 th lor iodonop ilous vacuol po 

l th 2.75 - ,52.44~, b ad v n ~,thioknea 4.7~, tail 3~lon , 

po r <.:ap le 3.7 - 4.,5 ('-by 1.59 - 2 • .5JA • 

Renneguya zachokkei ( urley). 

Habitat: sib-c~neoua and 1ntermuscul. r tissues of epeoiea or Cor gonua 

in rope . 

Trophozoite: in 1brm of rounded ar aval cysts aurrounded by com et 

membrane ith ma~ nuclei; larg at cy t 32 D11J. . by 16 mm. Sporoplaan grenular. 

Numa rou epo a. 

pores: roU?lded a,al. in urfac view, bro dly ellipticel in later l Tiew; 

enterio nd rouxded, posterior nd tapering to tom a tail . suture di tinot . 

':fail eingle or biturcated. Le:ngth ot spore .55,,µ , body 10 by ~ , tail 4 - .5 

timea body len th; poler filament 6 - 10 tim s spo-re length. 
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neguya nusal1n1 ( ch ub art et , chrcx1 er) • 

b1 tet: sub-cutaneoua tio eue t b ae of dorsal tin or --
Trophozoite: in form of lenticular cysts, 1. ; - 2 mm. in diemeter sur un!ed 

by any concent ic layers or rtbrous tiaSle. porc: broài, oTal, tlattened; 

amerior ein rounded, posterlor end with tail; hell thie , otten showi sutural 

rid e; t 11 biture ted. Sporopla sm in posterior halt' or apore wit h prolo t1on 

betwe n lar capsules , unitormly ,ranular, th iodinophilaus Tacuol and one 

or two nuolei . olar capsule• pyriform, op ing independ ntly; polar t1lament 

coi ed 6 - 7 t1 a. e?po e le th 12;-< exoluding ~11, tail 20_;A; br adth 8 - 9_,..JA.i 

polar cep ailes .5rbY 3 f-; filment 4 - .5 ti s pore le , exolucl1 n tail , 

Tr atment: no treatment is known for nodular inteotions; auch 1nfectiona , 

however, e thogenio only when T ery intense. ish shodng auch intectiona, 

however, ahould be exterminated. No ouratiT œaaures are known a the thick 

spore ell protec"t the or nian gainst the influence n-r ohaniœl. batha. 

efereno a: Kudo (1919)1 Plehn (1924); Ward (1920); nuis (1917); hn (1913); 

Xudo (1930) • 

YellOlf aiclœeae 

An infection o1' the all bladder and intestine with spealoe o-r Chloro-

Jlly'XUDl. 

eau atiTe ?'(1'anisn: Ch1oromyxum tru ttae or Chlcromzxum thpœl.11 ., 

Chlorom;yxwn tN ttae 

H ite.t: gall bledder end bila duct o1' salmo farlo ('ll'renoe) and 

lvel inus tontinelis (N. ericn) . Trophozoita: mnoeboid, lo ted r I bling 

=;...;•_ba_ limax, about 40j<-1n len th; round d or 1r egularl7 oontoured with amall 
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paeudopod1 (Pavis, 1929, refers to the Am rlcan tolffl s having a single lobe-

shaped p eudopodium); oytoplarm cleer, colourless; movements very activ d 

conttnu.i tter dent of boat; broad nd obtuse pseudopodia well d veloped 

at the antar1or end or the bc:xly. Nuclei numarous. Spores: epherioel tour 

polar oapsul a of ditt ent 1ze; shell valves me.rked with rallel ridges, . 

Dimmsions 8 - ~ 1n di eter, 

Symptoms and diagnosia: yel-lowish colour of skin am. tins o-r 11T1n 

tish; intestinal smee.r showing o r oteri tic spores. 

$11 dies: no r èdial m sures re lmown, but so te.r s 1s known the 

ett et or the infection on the fish 1 s negligible. 

eterences: Kudo (1919); !'avi (1929). 

Drehlcrenkhe1 t or Twist iseaae 

A:n 1nt'ection of' th co.rtile.ginoue kol eton, p rticularly in the ekull, 

by trophozoite of LontoSl)o.ra cerebralis. 

Ce.us the organia: Lentom,>ore. oel'Etbralis (Plehn). 

Ra 1tat: cartilage ar:d peri chondriwn of S lim 1r1deua, , slvelinua 

:f'ontinal1s. mo salar. 
j 

ro;phozoi te: 8ll0ebo1d, gr tly- varyin in eize; small :f'orrœ problbly 

develop into large individuels with .50 or more rin~like nuol 1. 

spores: oirou.llll" in euperticinl Tiew, lentioul r in la.ter l view; shell 

smoothJ sutural ridg diet1nctly thic kEned; polar capsules two, pyritorm., 

cotrrer nt, uaiolly equal in aize. truied polar filsn.ents orossing e oh other. 

poroplaS'lll with two rinB;-like nuclei but without 1od1noµh1lous vacuole. Dimen­

aione.f. 1nm t r 6 - l~, pol&r c aule 2/; length or spore, palar tllam nts 

40 - .50}' • 
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Symptoms: e. diseaee of young tishM, the tirst indication being 

prcwided ey certain: culiar IIX)Va:n nts or the victim, Olfi to the pr sence 

ot the par site in the œ.rtil o of the wd1tol'f capl!l1le. The sanae ot 

bel née 1s a:ftected.. The fisn turns convulsival.y in circles, continually 

to the r1gbt or lei't, tWiste roum so a to display tbt white oolou-retion or 

tbe ventral eurfeee, le ps oonvulsively out of the water, s1nks exhauet d to 

the bottan of the tank and lies ther brè thing rapidl.y. A period of apJarœt 

recoTery 1e tollowed by another ttack, e.nd so the dieease oes on for daya 

or weeks acoordln to the oonstitut!oœl resistence ot th victi • Ver., you~ 

tieh s· ~ithstœd the d ieeeee bedly but older tish s e..re mor r sistant md 

sb.ould tbe epid.emic oontn&noe 1n le.te sumn.er V&'T!Y tew f1 h may show the 

s,mptcms a!Xl the pr sence of the di ea e in the tchary nay pass unnot ica • 

In the tollœinB yeer or year bu'J: one, ho'ffe•ver, the dise e may break out in 

sevare epid enio fca,n. A aeoon.d sYM.9tom ot the diseaee 1s a d rkening in 

colour or tha tail regt. on. The contrast between the dark: teil and the norxœl 

light colour tion or tbe body c.Ueappear however eoon at'ter death. 

Poet mOl"tem aiagnosis : the or enisn. ep);8ar first 1th1n the oarti• 

laginous auditory capsule , . invading tran ther the lym.ph ape.ces. The oarti­

laginoue tissu becomea gradually deetroyed by the amoeboid trophozoites but 

tbese can.not be rec ,nised witb oertainty in freob terlel and even in sections 

of J]L"eeerved mater1al ar not e sy to recognize . In late et es or the disease, 

hœever, her1 spor a are 'Pl"&s nt, observation of fr ah •. tarie.l i;rovides 

aoourate dia no sis . an.ove tbe skin· ot the œad, b bind th• orbi t and sltloe 

away the audi tory- capeule so as to xpose the sS11icircul r eanale. Tease up 

on sllde a :portion of thn cartile. e of tha cq,aule and ver1fy microscopicelly 

the presence of' e pa:- s . 
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'l'he upper end or th jow macle are attnclled to t s 11 in the 

neighbourhood ~ the sid itory orgen . en , th refot"e, the outh is OJ)eiled 

the dtse d orgen 1s 1rr1 tsted , tœ œ.lence 1s affeoted, m the a.ttaok ot 

vertigo t'ollœi s . 

Fishes atto cked in arl:y swmner re Tery susoeptible beoause the 

cartilage is. too 0ft to oppose tM ~ s1 te. In late sumrner the o rtile 

is barder so tb.at th prop,ress or th . diseaee 1e 151.o r . er rran intection 
I 

1n e.utumn 16 not dangerous. In en early infection, however, the orgalrl.am con­

tinues to deatroy tho ce.rUla e and 11:p - ad 1'rom the capsule to the rest of the 

skull. estructlon or th jaw articulation prevants the mouth from being 

closed and iroduces a deto:rmation or the œ d. In td.on ot e vertebrel oolumn 

involves the sympa.tbetio norvous syotam and brings bout the 18.rk colouration 

of tœ œ el regton. irect deng&r to li:f' 1n t !.ni'ec ad fieh ie not usunl 

in a la te inf'ection but the survi vo:rs ~ be more or less crippled , œ.y show 

arrest ot 1.'0 th, am imy v great d.iffioulty in teed1 ng. 

od o1: im.'ection: t re 1e sone s ge tion that th initial infection 

of a œtch.ery 1 brought abcnt by the use of marine 11sh al as a tood, 

Lentoep0t-a oo.currJ. ng in specie!3 o:f' Gadide..e, rn thAt infection of th8 tchery 

mey o onttnu aver a riod ot years, the spores lying dormant in the mœ e. t the 

thorough dis1ntect1on of in:t'eot d ponde. 

Ret'erenoes: ?lehn (1924); Kudo (1931). 
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Helminthosea 

Although fishes are liable to external. inteotion by leeche and certain 

f'le.t'M>rm species, and to internal inteotion by rletworma, roundwoms ana thom­

headed warms, such 1llt'-eot1ons d.o not neaesearU.y 111d uoe tissue lesions or 

m tabolic disturbances 1n di eaaes. everth lees th term halminthosia 1s 

oonvenient as a deei gnation for a mse e4 infection ot: an animal by eoiœ type 

ot piraaitic worm, Wl:atber ?latworm, oundwom œ elid orm.. 

The Platyhelmi or Fl tworme includ two ordere exclusively peraaitic 

upon aniJ'!l!lls - th~ tluke s or Tren.atoda, am tœ tape,iorms Ol' Oestoda - and Dllny 

spea1es or these ordere attaek fiahea. P'lulœs a small , flattan~d, lea1'-shaped 

worms ooourring on tœ ills , skin , or within tba alimental'Y tract ot am.mals , 

a.dh ring to the tissue of tb.e boat by eans or en or more musculnr cups or 

aoetabuln which fUnet ton li'lœ Vàouum oupa. 

The tepe'10rDB on the otber band, are t la ttan.e d, ri b'bon-like orgsnisms , 

from a tr ction or an inch to severe.l t"eet in length , oc currin a 1mnature 

stages in tbe alimentuy tr et, muscl s, oonnecti ve tissue or body cav1 ty of 

the host, but oceurring whm • emee•i•e--:ti.ae-• adult only in the alimentary 

tract; thEV adhere to the hoet tissue , when adult by an org,m of' a<fuesion . 

termed the scolex 11h1ch bas ho or four slit- like or even oup-11.ke depressions 

or bothrie a.Di may bave in addition a number of hooka . 

The Nematœa or ound.w:,rms are well represented in fishes usually as 

81IIOOt2r, thread-lilœ te.pèring forms in the aUmuitery trect, or as 1ratoh-spri ~­

like , oo1lèd imnature t'œms between tœ mscles, in tile 11Ter, or elsewnere. 

The Aoanthoce,œla or Thorn-lvtaded worm.e m-e 1ntesti nel forme, short, cylindrl œl • 

tbick , with a protrusible ll'Ob01:JOis armGd w1th rows of hook by whidl they l)ore 

into and adhare to the 11n1ng or the host gut. 
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'fhe Annel.id or Segiœnted Worms e. e retresent d emo fi eh ptraei tea 

by certei n epeciee ot Hirudinea or leeches , aegmented • eomewhnt f'lattene4 or 

oylinè!rical ttorms ad ent to tb akin or the tish · by me f OllP-like 

acetabulum at eit er em of th body , and :t'eedi11g upou t blood tlowing rrom 

an 1no ision ma e by thre -tri ngular bladè-lllm jaw • 

i e i'ollolfing infections are th prinaipel helmintho ... es r cord d up to 

no• trom salmonoid fi .ab.es. 

Fln .Disee.se (Gyrcdactyloeis) 

A oontagious intection of the skl n and fine of f'reeh tor fi lhee in 

rope and Nor1h 

Gyrodacty11de.e. 

rie by eoto.P!lras1t1c speo1es or the tr toèle tami ly 

Gyrodactylid 1' luk a are flûke s or smal l si ze • le se t n a m.1111.met r 

i n len h , fle.tten d , le !'-shaped; the nted r end has t or mo e contractile 

prooe$ses; the posterJ.or end bas a fl ttenoâ , ea%t- sbaped odheeiv organ 

whoat edge is divided. 1nto 14- 16 lobs each p ovided ·wi-til 

who e ventral eurt ce hos a pi i r of lar e curvod hooks. 

ffflall ook, and 

There r thr e genera _whioh rtBf be dist1ngu1shed s tollows, thé key 

being tooditieâ f.ro.m Plahn (1924) :-

l . Adhesive or na witb two l ge central llookst 

a. 2 anter1or pt"Ooesses. an:1 16 rgi,nal hooka, -r-es laok1 •••••Gzr2:1actylua 
-

b . 4 e.nt eri œ 1,rocesses and 14 marginal hooks, 2 1re o'f e s • • • actylo,grua 

2. Adhe ive organ \'Id. th 4 Jar e cmtrel hook , 2 air ot eyes ••••• 

AnoyroceJil.el us . 

Symptozœ : uneasy behaviour of tntected i'i shes which have tendœcy to 

rub the i r bcdies e.gai:nst the s i d s ot tha tank, t he f i ns show traying at the 
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edges, the raye proj ecti Dg 8'1en as s 1ne , or œy evan. be l'eduoed to mere 

stubs. The basés of tœ tins becane ulcer t d; a bluish -rey slim nay eover 

the inteoted &kin sm-1'ace, 1 f?losis depenis upon r 00 n1t1on or t .he organ-

isma whioh are enbedded n tœ lllUOUs which éO'V th tish surface. -

.Infection results t'rom contact with an int'ectod f'ish. 

Treotment 1s diffioult as tœ wortt& are embedded in ta skin ll'lUCua. 

Guberlet (1927) trom e seriea ot exp,rizœnt olaims the mo t efteot1ve tree.t­

ment to be th.e use of 4 1/2 - ;1. sodium ohlorid.e mlution in which tbe tishes 

- in this case f1ngerl1ngs ot Salmo irldeuis shsista - were imnersed for a. p,riod 

of 1 1/2 - 2 1/2 lll1nutea, aft r wh1.eh tbey- were tr net'err d o. a rapidly flavr­

ing water; oœ treatment 1 s usually su1'1'1o1e nt but a seoon bath nay be 

neceesary . 

Mellen· ( ) quoting a number of authori ties g1 ves t tollow.lng liét 

of immersion fluids: 

glacial acetic oid, 1:500, for 40-6o seconds; :fonnald byde, 30 cc. of 

10~ solution to 10 gellons of water, for 8 - l5 minutes; O.l - o. 2i e.cet1c 

eo1d , for 1/2 - l minute; o.o,i ~çhurio cid tor 1; secon"s; 0.21 glacial 

cette aoid for l minute repeated a:tter 2 weeks; 2 l/2t acetie c1d for 10-12 

secom s; glacial acetio ac1d, 1:3.50-.500, for 30-40 seoon s; e.l1cylio aoid, 

1 • .2;: 100,000 for JO minutes; potassium periœnganate, ltl00,000 far 2 or 3 

secon:la; f'orme.ldehyde, 22 cc. looi solution t o 20 gallons or water 1'or 15 days; 

hydrogen i:erox1de, J'f. solution for oœ minute; amnon1a, o.o.si· tor ; - 20 

minutes. 

Eml:x:Jdy (1924) disoussi~ an ep1,d · 1c or 11n Disaas annng yearling 

brook trout in a New J'er ey te.te he.tchèry, here the ntorlal1ty jumped trom 

an avei"age of o.161- perd y to l Jl'r cent. p!lr day, claims s e. result or 
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experimants the tollowing result s: 

(l) 2 1/41- solution ot saUum chloride o.r o • .5i · copper sulphnte, tar 

5 minutes 1s not e:rf'active .. 

(2) o.osi ailphm-ic acld ktlls the worms instantly and eaned not to 

injure the fish ii' tho imœr ion p,ri a:1 ô.id not exceed. l.5 eeoonds. 

(3) 0.2-i e.cetio f\Cid kills the wo:nus in 15 eco 's and does not 

nottceably effect tœ t1nger11 · s and yearling trout after 2 minutes immersion. 

The treatment f1 lly dopted and ueed on 1er e seolo s the tollowing: 

solution cont ining o.2j eetic aci s 11ade by e..ddi one part of glacial 

aoe,1c e.c1t1 tQ 495 parts of water. This w conte.1ned in wa.sh tub , a waah tub 

bal:f filled conta inin eno ~h li qui to treat lO00 trcnt J - 6 inOh • long. A 

dlp net with a :ring about one !oot 1n diametar and b that stretohed nearly 

to the iarœter of the too s Used to . hold the trout du 1ng 11Batment . 1rom 

1.50 - ~00 troot were subm geà at one time. The :f'irst i'our lots r ained in 

the llquid tor 1 m1nute1 'the Mxt three lots for 1 1/2 minutes , am the last 

thre• lots raœined rar 2 minuteo; the r aon tor thia v lotion in t duration 

ot imnf)rai on was to alla,, for the weakenin of the aoid EJ)lution by emcess1ve 

be.tchea of :fish s. 

ea3 (1930) e made 'ln exper!mental study ot the control ot axternal 

tlulœs on fishes. e finds rked d11'ference in the tolerance by d1fferent 

speoies of tishes to chemical tre tmant. Out ot pproxim.a.tely 20 d11'terent 

chen-1oal substances tosted on goldi'l sh, the one cu.batanoo r aotmœnded 1s 

potassium perman e.nate. Prolonged tr atment with weak ab ical suah as this 

se mi, -prefer le tQ short imrr.orsion in acetio acid . 

Umer aquari um comi t ions, imnersi on ot 2 hours in a solution ot one 

pOIJJl.d of potassium pemiangenate in 32000 gallons of water in cernant or st el 
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t6J1lœ is recommended. Un:1'or1llnately in h toh 1:"f ponds potassium. p..-,nœ.ugenate 

r pidly ox1d1sas end beoo s inett ctiva s.fter 2 hours, an n rength of one 

pound 111 ;oooo gâl.lons of water will not completely clCCt.r h A.'VY 1n:f' otiou. 

Sudl a };te vy infection 1 s best oomb :ted by olearinu th d t tieh, e.nd 

le ving fr e or fish for n1ne deys in sumner, or 3 - 4 we in winter; or the 

pond mey dro.ined oompletely nd sp.1.~nklec v1ith byàr t d lime, e gs and 

11-ving fluk s 1n the moi t mw bei killed w1:th1n on haur. 

ererenoes: Plehn (1924)J Guborlet (1927); Embo3.y (l,24); s (1930); 

!!ellen (1928). 

gill intection by ep oies of iscocotzla , a aommon us or Trematoda 

on sen fim such as Olupèid e nd · rln . alm.onida , but uncanmon in freah 

water. .Q• s p;i tta tum bas bee n reoorded tran ai n'bOlr trout in rope end !• 

sal.Jnonis on inbow 'Irout 1n North America. 

Oausative or ana : '!'liscocotyle p.; a trematode oi il.sr to ~­

dactylua, but larger, b.rownish in colour, continad to tba 11 tilall8nts to 

which it adheres by meene or a posterior dhesive orgen whieh bas two rows ee.oh 

ot fou.r e.oetabll eneh arm.ed w1 th small hooks. 

ymptœis: ecu.te n la m asphyxi tion, distende mouth and gll.la; 

diagnœis by preaence or pir s1 tes on gill :ti lament.a . 

Tr ttœnt: acetic aoid immarst.on is us lsss; in Europe 1mmere1on in 

saturated solution of sodium ~hlor!d. e for 1 l/2 minutes 1a r commeriled; Laird 

(1927) in N èrtb œrioa rocomnems Zonit , one rt to f!ve of water , sprayed 

by en ataniser on to th gills of the fisll. 

terenoea: Plehn (1924); Laird (1727). 
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Infection or the alitœnitlry traot by dtatomi Tr t()i • 

! nfective or. nts:nt species of Azyg11dae and lloor di t ne. po sibly 

othar d 1 tom.id tb.m111 s. 

1 Di tom id fluko Pos sa a two ace ta bu la, e t ermins.l "or l acetabulum" am 

a "v tral Qet bulum" situated a hort di tanee trc:m t terior end. 

The tollorlng charaot r1st1c s ve mod1 fi d 1'rom w and ippla (1?28). 

Fœ, \ AzygUdae. Large, pcrr-:ex-tully muscular tlulc , elongate and . 

:tlattMed; aeetebula oonspiauous; 11 d valope pharynx; intestinal fork 

reachi to posterior end or bodyJ exoi-etoiy bls.dder Y-ah d, the torks reaohtng 

neerly to the oral sucker; 9'.lite.l l)Ql"e medim, o.nt Tior o ventral aoetabulum; 

uteru.s with asoending limb lone, xtendi ng from ovsry to enital pore in closely 

laid t . . nsvarsa loo s; Laurer• Canal. pr sent J no receptaculu: seminie; v1 t~llaria 

follioular, laterol, not ree.chi to po tor1or end; sto ch ras1t of ffshes. 

Oems Aqgia. arr in tront or testes. 

Genus Leuoeruthrus. 0V ey behi t ~tes. 

!• lucu. ( u.) is r oo~ded as ooau:rri 1n masse in the etomaoh ot 

Salmo aalar in Eurore; !.• seb ~o is r aordeà in or-th rion f-rom selmo saler 

a bago. 

1am. Allocreodiidae. S?all dietomes with e so.'001mat drem out body, 

mobile anteriorly; aoetsbu well d velo}let'l; intestinal f'orks long but not 

i>eaahing :posterlor end; pharynx an oeeophagua iresantJ g n1tal pore near ventral 

aoetebulum, median or sl.1 htly l teral; overy laterel, _cl<> bllhind ventral 

e.cetabulum; test s 1er e, close to ther. balfway betwe n ventral ceiabulum 

and poot r1or enG; vitellnrir. terel. 
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Sub. rem • .A.lloo:rendiinae. Ut rus short with tew eoils be·tween 

ant rior testis a vmtTal acetebulUl'll. 

No pa-pillee around anteriol' ènd. .Allocreadium. 

ix papill e aroum antorior endJ gen1 tal pore anterior to 

intestinal fork. Crepid ostomwn. 

Geni ta l pore -post arior to int estinal !'crk. tu.,rolicbonus. 

Sub. tem. Bunod ri e. Uterus Tentral to both testes; extœding 

nesrly to poster! or em. 

Testes obliqua, ta:r b ok in boiy, 1:runcdere., 

Testes enall~ een tr l Aur1d1stomulll. 

Testes numerous, 1n t1'0 lomg1tu&n8l ser1os. l>leol'ch1s. 

stanid infoction 1s not o. s a ru.le p;1thoe;enio to the :tiah unless very 

1nte.1'\Se. Inf'e otio.n a-r ises f'rom 1 estion of tnsect larvae conteining d1stomid 

larvae • 

. e:ter oaai Plahn ( 1924); a e.nd 1 pl.o ( 192 8) . 

Nannophyos 1a 

' 
.An 1nf'eotion <Y.C th~ ills, meeles and ldône)!s of '1almo and On.aorhynchus 

in western North Aiœricn wit enoyst d larvna of Nennophzaa selminaola (Ohapin 

1926). 

So 1'ar as 1s known the p:- m.ce of thia organiat1 is not pathogenic to 

the salioon but the metu e 1".l:\llœ prc,vok a in do s whiob œve fed upon infecteâ. 

1'1sh a evere haêlllor?b g:1.o in:f'.1.eronr tian of: th e intastine, often tanuinating 

fntally, 

eterenees: Orem (1926). 
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Pop-eye Di•• se 

An inteotion or th tissues ot trout rrr w1 oncysted ature dietanid 

tlulœaJ recorded anly in regon by ard and ellêr (1926). 

0 aat1ve or 1 

h t unknown. C., t spheri c l, 166 - 246;« in d 1.amoter, trena rent, r · aiat t, 

7 - Bj<thiok; enoyeted tlulœ eUghtly com es ed, ellipsoidal, 14~ by 160~to 

2l0f-- by l90JA ; oral etabul 70/in di ter, Tentral oeto.bul 65;-<-in difllMter; 

1nteat1nal branches w1dely 41Ter ent; exo:retory bl dder lar •• teatea O'l'o.1 1 

ccnspiououa; CN~ ~rosent 4 by U-ahaped ourve or nuclei 

cet bulum. 

at r1or to Tentral 

aympto • • rr tic mO'I' enta ending 1n death; yeballa often protrude 

oonspicuously; tiaeue owi ng n miDi> ra ot minute oyats, aburi:1 t at base 

ot tins, 1n tiawe of orbit, around ey• ca aule, 1n eyeball muscles. 

Rate ncea: Ward and ell r (1926) . 

tel'i c oeetcdoaia 

An 1ntection ar the ali ntary t at w1th ndult or larvil tap worma. 

Oeusetive or ni 

p lus, Tliploootyle, 

ot larval t 110r 

: tba tollow inp; gener or adult t peworma-- Q1'athoc• 

othrium, Proteooephalua - anl the tollowing enera 

ybel1n1a , Phzllobo1hr1um - va been r corded tro the 

aliment ry t · ot ot • monoid epec1 s or :t'ishea . Th 9 

1'ollOlt1. n di nos tic t'eature,,:-

ra poasees the 
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Çyathooephelus: llllall tapnorma, n:,t axe din t110 incbea in length, 

prOTided with a :tunnel-like scolex, howi very sl.1 ht ext rn 1 epnte.tion 

of tœ s tro bila and ving two genital pertures 1n the middle of one or other 

surface or eaah ee nt; the ant ior perture 1a th m le pertur , the 

poeterior apertur repres nts t e aperture or a. o_lœoa into wb.ich vagi na and 

uterus 0J) n; uterus oo11 d o 1. 

Cyathcmephalua trunoatus 1 reoorded in ro rro _o_or_..___. almo, 

Thymallus and alvelinus, and in Canada rrom Cor el.mo nd Salvelinua. 

iploootyle: all tapew., • :pr;-orid ed with a pherical scolex whioh 

has two terminal openi e; extem l a nta tion completely absent; m1tal 

aperture in Cyathocephalu but a well developed sphinct r muscle es•nt 

around the Clœc l aperture • 

.2• olr1k11 ocrurs in rope and northem canada in iùvelinua alp1nus · 

and Salvelinus stagnalia. 

Eilbothrium: tar e tapaworms up to 24 1nchee lon by one 1"1ft o:t an 

inch broad irovided with a scolex whioh ms a terminal ·cap and t o lateral round 

or oval bothrial. depr saiona; atrobUa cle iy a ent ed; OCIY!DlOll geni tal 

ap rturo marginai; ut ine pcr dian and on the sirfaoe ot the segment. 

Th species -- orBesum, aalvelini - h ve been reoard d :t'rom rop an 

and Oanadian salmon1da; _. onoorhynch1 ia recorded in the acU'1c salmon. 

Proteooephelus: medi aized topewomts provided with a Hall rounded 

acolex ca,pabl or coneiderabl mob111 ty and œTin tbur ciroulor adh live oupa 

and eollB ti s a N.:t'th terminal cup; enitBl par s marginal 1rr gular, alt ernating; 

ext mal a nt tion distinct; no ut rine por ; vitellart n rou , in two 

lateral zones. 

'l'he apeoi a: t llax, lonsicoll1s, neglectua, a e r co d d in Europe 1'rom 
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Coregonua •P• In North rie , the e~ci e exiguus, laruei, arcticua, are 

reoorded from Oaresonus; puaillus hm selmo eebago nd. Obr1et1Tomer namay­

cush. 

Nzbel ina: typioe.l t etrarhynchid lal"T oocurring in t stœiaoh ot 

Pao11"1o ealmon; up to o th1 rd or en. inch in len rovided with roor CYYal 

sball°" brothrie and tour oylindrical proboscides am d with apiral rowe of 

amall equal hooks; there 1s tail-lilœ ~m e w1 thdr wn within the body àt 

tb. larff. 

Pbzllobothri um: typioe.l phyllobothr11d la l"Vee up to half an inch 1n 

length, o œmon in the inteatine of Paoi tic salmon; the larv DIBY be campletely 

enclosed nthin a -pyr11b:rm œ club-shaped oyat or DBY be tree in the gut, ahowing 

when fr tour ear-like etallœd bothria e ch pr-ovided with a pit-like, deeper 

accessocy sudcing cup; a anall pical sucki cup 1 elao pr sent; body un­

segment d but iukl d. The larve bas b nreoord d by l"Ujita (1922) • 

l'hyllobotbrium almonis trœ 1 panes sel onoids, end in t e dtùt sta e, by 

Oanavan (1928) a Phyllolx>thrium t e trom the Alaska almon. 

eterences: l"Ujita (1922); Ward (1918); Cooper (1917); Nybelin (1922), Can Tan 

(1928); ardle 1932a, 1932b); l 'que (1914). 

o tic OeetMoaia 

An 1nteotion ot the body tissues, outaide the alimentary tr et, by 

larval tapeworms. 

Oauaat1Te organism: the conmon et larvel c • tcd ,s intecting aalmonoid 

tishee belon to the enera Triaenophoru • Diphyllobothrium, nd Ligula. 

'l'riaenophorua: the leva occura inte1.111usoulerl7, ooiled within a whitish 

bladd•~liü cyst in th midst or a yel.l°" pua-like tluid. The adu.lt host 1a 
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eo speoi s o~ ~ • The larva meee111r u to 1nohe in le _th, 1e 

alend , white, and ov1d 'lfith s sool ,:: whio ha two o h ie.l <lep-re s1.ona 

and a ect ngular terminal o p et f>lllCh ot w se co.rnern 

horny tl'ueture. 

·th-r tootht 

:....• tr1ousp1datua end!.• obustua have been r oard d in ro am 1 

rl. ca as larval to Ooregonus nd teuciohtbz:s• 

D1~byllobo1hr1um: th• la nl ta 
) 

en ar typie t tt ed, 

oval, te.per.t wor t, up t a ta. ter of n inob. 111 le th, :rrm-id d t one end 

with. 1rtro s11 t-lik bothriel p-r ssiona; t ., ls "1"ink but Wl8 ntect; 

they occu?' tn,ioally 1'old d in U- a G within bl da 1'-li oyat, Ench oyats 

usually bel n ver,- num.e us ~ an tnf'ected t1 to the l"itoneal 

linin ot tbe baly oe:vi ty ot." to the peri toœel aurtace ot e é.11 ntart tract; 

~ e larve. ocour t be-tw en the usol • 

r ot d1 pbytlobotllrUd larve.a _ ve been :tteeorde tl"Om ee.lmono1d 

f1t'lhee but ve n.ot been 1dent1fi d w1 oerta1nty wlth 

lobothrl.um, 81.tho l7b un oubta 17 et s t eh a p ci 

L1m,ila: snell, tlatt n d larme with bluntzy ro\lni d ante:l'"ior em pro-

id d wi th à · t in.al olott, :repro en tl , t sdh &ive dop ions of other 

ge ra; ee t or · nt only at the nt rio nd; a l: s 1n water 

bi • Li i l "ae oc u usual.11 in t e 'bo:l'y cevtty but t.f.'/ be fbund 111 

youn aalmo 010 s de rt1ally in the 11 Tel' . 

ter nces: CO'Jpar (1917); t1rd (191 ) ; Plehn (1924); L1nton ( 

(1,22); ardl (1,32a, .l9;2b, 1932-); ewtcm. (19)2) . 

); eten 
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lnt erl o Aeoaroa1 • 

I .n.t ction of thé al1 ntal'1 t et with nem t e wo n belon to the l!IUJBr-

tamil: Ascaroide • 

Oan..tier&tiTely te• nematode apeoi s Te b record d tran t ha ali ntary 

tre.et of salmonoi f1she rut in , ro the follonn apeoie re ccrded:-

SCllll t1o Aacaroaie 

tn.tection ot the oonnectiTe t1 aue, llwr, ~oles, etc. witb moysted 

co iled; 1mDe ture aa rida. 

· The gm.erel deld.gnation ~ Agamonema oapaular1a 1• iven to th H forma 

but ]rd>e.bly a numb rot ditterent forme are oorer d by thia term. The Agamonetœ. 

ot sal.mo enlar nay be lanal ata • at aame çeci of Porrocaeoum1 ot eome f1 

There oocurs oco aianelly ong œtohery trout in pe an epidemio 

di se e chereoterized by aneN 1111'1 tion ~ the el.imentary t et and oooaaionea 

by an intense infection at the liver and pylorio œeo with 111111ature aacarida 

about on 111 im tr 1 length. Th ooour enoyeted in e es ln the li Ter tissue 

and in the gut muaolea and 'l?l"OTOk• extens1Te deatrœtion ot t e t1 sues. The 

pri ary ho t ia unknown. A similer condition oco ionally ocoura in Co gon.ue 

olupeatomb in • tern Cam.da. 

Iti1'eot1 on o t t 

Oeu sati ve cr 

Cz:•t idico loaie 

awim bl dder w1 th a spiruro 1 d • 

isn: Cpt1d1oola. o. t r.lonis and c. 1m ar in - rope;_ 
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07 ti.ci,.natura in • rie . 

lmonoid fis s re lieble to int ction by in it cr gill 

pat"asit s belongln to certain fa.mil es d the cru taoe n crder Oopepoda; the 

t ilion concarœd ar t Ar ulid. e, Cali id , Ler opo idae. 

Argulidae . 

ctope.ra.eitic up011 t e skin C1t tishee 'b t not oocu rin on the 111a, 

and oommonly te:rmeêl tlsh lice. They are di k-iJb.eped, t'le.tt , end ettaebed 

to ha bost by a ir of &clœ~like or ne repreaenting m:,d1!'1ed max1111p ee; 

the,- are a et! vel y mob 11.e , ree.i 1 ly mi 

obtained thro a pierci roboacis. 

tin tro f'ieh to f'tsh; the :food i.s blood, 

The Ar lids of ruidromous 1'1sh e sppeer 

w 11 a.ble to tolerate cbsn es tro treah w ter into sel t w ter and Tioe verse. 

pli• toli ceua: 1a oomm:m Salmo trutte. al.l oTer . rot>e, Arp:ulis 

_coregoni, Thorell, ocom-s __________ . Thymallu vllgeria am salmo 

trutta al/JO in Rurope. 

Argulia puaettena1s , , 1a reoo:rded fr O:neorhp.chue ldautch in 

. Peoifto ricem waters. 

C 1g1dae. 

Somnvh :t f'latt ned or nism with the c dal region of the bdonen mch 

reduced as co i:ared with rre -lin CO oda; tlley e.dhere to the hoat by- antan • 

whioh are hooked at the n Tbe f el oariy their e , , th them em their 

treedom of movement 18 thus considerably re triot d. 

Thel r food 1s the blood of t be ho st . 

Oalig1d parasite apµ, r e:, 'fL'll t sisceptible to bee., n 1norease 1.n the 
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environmental tamperetu e of ohly a tew do~ees above normol being quickly 

:t'atal but 'they can withstand eevere oold, Te.n f' eeztn~ tem r tures, without 

ÇJllNll t injury • 

They show a decid d preferenoe for PleUl"On ct1d nd did hoot but 

may be f'ound tenporari.ly upon almost eny 11 host. 
on 

Lepeophtheirus 88.lmonif!, Kroyer, is common/sru.monoids of' the rican 

coasts nd 

Oncorhynohus gorbuscha and can r main 1th the host on it -pa sa e 1nto fresh 

water. 

t. JBcifi us, issler, as been oo ded fran Onco:rhynchus nerka in Puget 

ound. 

temaeopodidae. · 

Bloodatcklng ectopirasites ettadled pumanently to th ~s or tins ri 

the host f'1Sl by the seœm mixillipedes which are large, an aroh over the œ d 

to uni te into sn or n of attaohment; the head . is distinct, otten borne on a 

long neck; the rest of t body is sac-llke and unsegmen:ted; rio awimmlng lims 

are present; the e g c are large mid joint ad, the }l'lrasl t e are all r ales,. 

the males being pygmy-like, cl inging to the body ot the t tœle, but tree to move 

about. 

'J'he speoie recorded fro selmoncid flahes belong to the geu:Bra al.min-

~. Aohtheres and Lo1"T1aoopoœ and ccmparatively nwœrous. ReterGnoe ma7 

be md• to ilson (1915) ror the diagnostic dlaroctere ot these speciee. 

emedies against t1ah lice. 

In:rection of tishes by tieh lice 1s ume.lly effeoted by tree-ewimm1D8 

lanal at .es; an ind1 'Vicllâl tish ms:, be heBvi ly att cked Md suf:f'er severely 
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trom t be los s of blood. taken b y the p!l.ra site e . The gl 11 fi 1am nt e in. r-

ti oule.r rœy be re&Jee<?. in tunction by t scer tissue develo aa a reaponse 

to parasite injury . In a Cl"O ded liatèheI'Y fiah y die in lar e numbers trom 

t'h a tteck of f'ish lie e . 

F sten (1918) su est thë follow1 prophylaot1o mensure 

(1) Provision of sand 11.ltel's et t e muth ot the water intake. 

(2) ·hequent salt baths f'or young frr • 

(J) ProVi s1on ot :power:t:'Ul arc lighta at var1oua points ovar the fi.eh pollds; the 

t'ree-swimmln lerval sts es ar attre.cted to the ai:rt'ace water in tbe reg\ on 

of tbe se lights and oan be r moved by tine gauz be. s towed over the 11-

lumim ted ragiona. 

(4) The int:ro uctton of minno,-s, dace end rœ into ootchery onds, t eae 11.shes 

feodin voraoiously on fr -swim:nin oo:pepod larvae . 

No wsy of freoin 1'1sh frcm. tbe iaraeit es b known a th rasites 

are mor resist nt t o ch mi o l aths than are the hoat fish • 

eferenoes: Fastm (1918); ard an:l ipple (191 ); ilson (1915), {1908); 

right ( 1882). 

N'C!f-PA SITIC DIDIA.S!S 

This cate <ry me.y be creat d to tnclui mi oelle.neous group of diseases 

which onq ree in being non ... pe.ras1tic in orig.Ln but due to so fUnctional 

dieturb .noe of the ortt.mt ot the body affect d . 

Thyro 1d Di eease . 

A disea.ae reco ded in North Amerioe., Europe and. New Zeal nd trequen tly 

in epidemic torm. , ch raeterized by the enlargement 01.' the t~id gland, show-
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tna as a t our ex endin 1nto t pleryu slmrin n olly a 

g111 cl tts. 

ton-

spicuous pink a elli ojeotin on both ei des ot t 

ymptoma: thll ti st indic tion ot th7roid olifer t1 n 1s the "t"ed" 

tloor , a r eni or tm tloor ot th outh o pœtte th con! 111 arches; 

when the ti 1s r oved rran t water th9 pin a,lour :rad " to a d rk ey; 

tbis ata~• 1 tollowed by one in whic a ar pink otuaio on tœ ventral 

atrface te he d t the junotion at the ti~st ir or 111; these '!rotruaiona 

grow in s1ze, puéh the gl.11 car apcrt, protde 1nto th 111 paoes. 1mul-

t eoosly t i:rolife t1 teyroid ti sue inti ltretes tnto t rl or the 

ou a bul .1 u h into e floor of e 

Ustally only th lar ar tumout"S a e not 1c eino et ination ot 

th7roid tu ur in 1 s , l"l° ste." ni o !te.te an axe.min ti n of the outh and 

br dlial c s. 't'h dis unnotice , y 1e slow cnr01t.1o 

cour ae unti 1 the iœreasing ~ t the tum:our nt l'rf r w1 t roepi re.ti on 

r di brin about d th. 

Pe.thologleel hi tol y: .e nor 

a deftn~d landulat- unit mcloeod by oap 

lYeoli diffused in eonnectiT t1 eu bet 

thy:roid or t 

le but oons1 sts r 

n the v tral 

H f'ie 1s not 

coll ot1 on of 

rut the floor 

or the branehial b ak t in t • reg1.on ot t e fi rst and seco ef.11 arohes. 

alv olue is cl ed nd 1n1ep nden of he others, ie spherical or aub­

apœrical, 0.02 - 0.75 mn. in diameter and oonsist of' a single layer ot :rlattened 

polyhedrel epit eli 1 cella e111 oontainin , a ho ogeneo eubst nce termed 

"oolloid". 

In o • canmon th olog1c al oo 1 t io ot the t yro 1 t al veoli are 

clo el:r aok d, ah re t irre arity in ahap , ahow ouo l1ke bran chi of 

the typic&l round or OTal n1Teo11; the epithelium 1a cubo1 e.l or columnar, 

the colloi d1min11!h. in amount or absent. This mndi tio s known as 9:per-
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plasia. Or- tba alveoli œy be greatly enlarged, their wella very thin, the 

api th ,o. 1um preesed very :t'lat , and tne oavi ti r oompcctly fill d with compact 

masses of colloid; th1s condition ml!\f be referred to as colloid g01tra. Or 

again, instead ot the condition ot hn,arplasia tertnimti ln colloid goitre, 

the IÛT oli me.y bud off irregular groups of cella or tubules or groupa ot 

irre8,llarly shaped elveoli lined with columnar epithelium. e new growth 

p trntes into tœ urxouuding tissue, é'Vm. into uscles, bon s and cartilage, 

as a mali nent infiltrating ty of tumour which res«nbl 1n somè pbasee or 

ite istolcgy the manmalian ce.t-oino:na, cr 1.n others, al ian sarcome. or in 

oome plnses v reaemblos mal.igMnt papilloma. Seconlary gro•th cr met stoses 

ma.y a:ppear on tb.a tip of the lower jlw or evm in the olimentary tract . 

Oontro}.: The diseaae 1s prl.nar1ly a d.iso sG of h te -ries , and 

eaaociated with e diet of uncooked animal protein and with e deficiency of 

iodine. -Paoitic se.lmon hybrid are partioul rly susceptible. On the other 

hEmd som salm.onoida &u as tho ootoh ealmon a 1"8 immune. ome t.l.sh thow 

sponta.neous recovery. A die t or narine tishmeol, v e etable food, insect food, 

a-ppears to oppose the d Telo nt ot tbe disease. d.1tion of' iodine or meroury 

to the water--1n the torrn c;t potassium 1cdide en mercuric chlaride-- 1:200 ,000 

in the ces of' iot'iin , 1:; , 000,000 of mer<ltry -- ep-peai-s to oh ck the pro~ess 

of 'the dise e. nav1 (1929) ocommen s tb oddi tion o-r t 1 spoontul of 

Lu ..,ols solution (li iodin~ in 1i potassium iodide) to ea.eb 50 lbs. or ground 

food .. 

Referenc s: Gaylord and Mnrsh (1912); nis ( 1929) • 
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iteepot Di••~u,e 

A dieeaeé of sa • onoid a and fry oha cterized by o aque or 

it area in t yolk, due to local i ed 0081!'11At1on ot the yolk. ~ pri ry 

ce.us 1a unknow.n. ot&ria ooour in the whiteepat r o bu no o type app,ara 

1 to predo nat and tbera i no evS.dence th t t d iee se 1s oo ta~ious. 'î'ber 

1s uau lly in th. Ylhitespat aron a undu a 

yolk abeorb1n oells. 

ri la t ceila, th• 

he prd>ab pr1 rr., e use l!!!Y be any 1 njury 1x> the yolk s o w ic h 

mi ta tb. ntr nce sapiuph.ytic be.ctcri 

or con01 ssion or rlrerne oold, whioh 

eferenoe: Lo Cl (192,3); avis (1929). 

ev n 

sti 

io l inJury, uch o.s snook 

nttac1,c of ribla et c ells. 

isease 

A. diaease canmonly oalled Yolk a o Pfl' cr B'y 

ot sel onoid fry b tr:r • the y-ollt aao 1s baorb d. am. o 

condition of the yolk a o whicb. Yentually bur t , th!, 1' 

'1.'he a all1ng ot t e 701 eac 1e due to the 

aeroua 11u1d bet . en the 7olk and yolk II c. A di 

ocaur in thi fluid d by' ao au.tbori tlee hae been re 

or 1am. 

In.jury or sbock p~ r to be disp os1 n f et ors. 

ooel br.,cœ.lis, 

acte 1.zed 'by drcpaioal 

e lut col ,re4 

e been toum to 

ed s the causative 

efGr ce : Von te (1912); Lea (192.3); Davis (1929)• 




