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:;: :llne s s among fisb e s may be _o-::,e 8 Dpare nt in many Ylays . kS 
a gener a l r u l e , an a iling f t s r. appe ars 1 is1,less and is t!icline to 
r e s t upon the flo;~r 01' t ' e aquar iw-.l or t ank , or f l oat at tj'e 
surface of t l:e wa t er with little or no d esir e for food . Often an 
infected fis[. assumes a gr ayis!-. cast or a dar ken i.n.,;: 0 _ -I~;_e noryal 
col or atj.on . Patches of co -~t O:.ly wj'~i te fung us along the side or 
back of a fi s h ar e certa in evidences of dis eas e . If one f is h 
becomes affe cted , usua·'ly aJ 1 in tl-e t a n;( ar e in a sjmilar con-
di tion and sh o1+1d r eGe~ VB treatme nt . 

t 'any dis~as e s of fish ar e caus ed by s ;.all , Lc s:.12. l1y mi cro­
s cop i e or gan i sms wb i ,-:;b ar e dependent upon U e fi.sb for t;-,e ir 
exis te nce . Some of these mi cros cop ic organi srr,s i ind ~ongeni3l 

s urr ound ing only in t he body mus cles or tf e .lnte rnal orga ns of 
t r e fish . The s e or ganisms , known as e nd opar a s i tes , are of 
l ittle con cern fr om the sta ndpo i nt of t r eatme nt, for tor ·e re a r e 
no m t h ods known a t the pr e s e nt tims for e ffccLi -ely conlba. t tj_ng 
t hem, and a l l h ope for the survival of tr e i l fected n .sh 1 i E:S 
i. n a s pontc neous na t u r al r .:::cov e r y . TL", TT'.ajori":'y of t;-t=; di S Cct S 8 

pr oduci '-'g organisms l ive on "u t e exter n2.l \;)dy s l)·rf9 ce s or tr e 
gi J ls whe r e t:-:ey ':1ay do extens i.v c darr:.a? e ~y acL;a~ly 3~t.:1r:k in;; 

tLe tissues or "Jy ope nin~~ u:) aV(-,; nUES in t!:e skin t~ r e ulr wLi ch 
mor e ;.1atr:ogErJ -'C or gcmi.s f"!s may gain Entr ance . Su.:;b ext:::1D2,:_ 
par a s Hes , or ectopar a site s , often --:ay be ;c illed 'YJ i~·'·e rsir.§: 

tt:e infec t ed fis r in a d i s i nfec "L ins s o l ution wLic~ ·,,-::"l~. p:>'"OVS 

f atal t;r) tre paras it~,; b e f e r e i t does to the f -'_sI . ,ov>l;:, ve r , no 
metJoo of tr eatr;lE nt will k i l l tte rJa rC'\sj tes witl.out infl.:' s ci'"t!; 
a certa j n defr s ,:; of j n jury to :'1'.e L sh , ~ence suc ,:::e s ,fu1 cures 
ca :1 he r eal ized only 'by a, ,plyi n, t r €'c' trnent ~kr inE ti.e earl~'- s ~cH',~ S 
of tLe disease be f or e:: t~·cJ fjsL is so weal{ened tia"':; i J

" caY1Jo':: 
wiUstal1d Ue add itional r i_rors of tr ~-at:,nent . Evsn SO j tr':atrlle!its 
cannot '1)12 r el i ,:' d upon t o c~,ec~= E:-i'fe ctj','~:? l', - ~ is e 2'3e "-rl a~.2 i!!sta~ces . 

Pr evcnt in,~ c1is ease~ ~\r s 't r lct s anj.-:..atio;1. ~~~I inte 1.li&: \3:·l - .,'<'lnfv'O'me'1t 
i s f ar mor e. Su.cc,;; s sfu~ 'tLan a t -t.e;T1p t in~ to cur ;.:' tt.e O by tr :'a t~l. nt. . 



i\~ETHOlJS OR TREA THl J • .J.bh D 'SES 

r eC<.lut' 0 S 

Unfortunately , no hard and 'G rul·::; 
arlministeri ~ trea t mlnt s a is'aGLd 
in such f a d ,ors 'S tl ,e condi io of' 
tl e str ain of org~nisrn3 prl..sl..nt , nrJ h .. e:­
bE. tween the pal, ticu1ar wa t r in USG anr tt 
cludes any ossjbility of ~ vo1vin~ a de i ' 
be succes sful in all ins a c~s . fu 
must be r egard~d as m8rLly 
treatl (. n t according to t I con i ion 

·~tnl..ver possiolL , tr~at~~n 

special contai ers , r,fE.rt:i'"'ly 
" time. . Aft8r t,rc? "r,Jen I.e 
i ealthy on s {nr d f' ' dJj 5 in v;' 11- 03 ra v 

go in~ treatm~nt stoulj b_ va clLa ~lcs 1y d 

water imm\..diat _ly u, on '_vid nee of ~Jrk(... 

c:ha~,Ls of t !nUL ra tur 'TUS t b 
Va ry in t. 'l,pc: r ;:1 tun: ",or, ~l "H~ 0 
r cr,-'o. t;t r . l'isr sl ou".' . t:V .. r 

th:y 3y 'L s_riousl~ injur d . 
srould bE- uS2d or rd ,s~' rrin~ 

anotftr , and all t an:Jlin, r 11C 

S?'all amounts of "C1:.cr :Jr.oulj 
drawing a d i pperful 
of ~ f oot or ~NO . 

1 . 'Tr eatm,-nt with strom:.: sal sol tion . T. -------
in c?. J percent s ol tion of sodium ct 10riJ'"' .. ~ cr. 
s oluticm may be rna l easil./ lJy d ' ssolvL fi" If .. v 1 
of comIlwn table salt in cnc quart 0 'r.:tt_r . Ti. 
ke pt in tr,is bath , wit r eq 1e t 'tr a ion 0 

the;) show evid ,,,m ce of dis . r css . 'I'! ey sLould 
i rrunediately to f r esh water . Tl is trsa men 
or twice atone- day intervals . tr on, s a 1 t 
in infe ctions of writ~ fungus (Srprol~gn'a) 
pr ot ozoans , Costia~ CI ilodon , and Gycloclac 8 . 

ion 

o 

2 . Trea tme nt with di l ute salt solution . This trt:::at.T.t.n is 
us ed only for IcLt; 'yopr,tf, ir ius inf ct, i o s . 1_ : s~. ar- pl Ce1 
in a large quantity of Salt 'Nat",r for t7l0 I'.t.ks . ~ so t ion 
s l-_oul d be !TIc.dE: by d'sso lv ing two lL ve l lJtaspoonfuls ,... 
t c.ble s a lt i n OnE. ga llon of wa t <:. r . Each a~r 0 U (; 
on,~ gaJ lon of t!', e sa lt wat",r slould be: siphont.:.d fr om 
of tr. o conta in .::r a nd an equa l q ant ity of fr est s ', lt 
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In the 'case of most tropica l fisb e s , t he s a lt wat0r ba U may 
b e ;'El intainvl at a constan t tem;Je r a-cur , ' of l,CPF. to haste :'l tr e 
15f (;' cycle of t: e parasi t e and to increas e thc ,rcs5stanc,:> of 
t he host . Coldf :'s l' should not b( kc-, pi:, in v.-ar !Tlcd We t,,,, r . 1'L is 
mett 00 is not a ppJ.i cablc:: to tbE:: La ter. cry fish .:::s , s u\-;h a s b ::-{ ss 
a nd trOl1t . 1'L ",5(:; fis h st:ould bs k(;pt in 2. trougb of r i.'p idly 
flowing water f or t ' ro weEks or more , dt::pendin[ UDon tLc Yla t er 
t empe r ature . T1-: ..::' l owsr t hE; t (;; mper atur c , the longc: r the 
tr eatn'ent should be administer e d . 

J . Treatment with ace t ic ac id . The fish s Lcl; l d be di:;1X:-] 
for one to tLr ee miI1utcs in a solution of one pa rt gl a c j a1 
acetic acid i n 500 parts wate r , and im;llediats.ly. placed in 
fr esh water ~o r ecuper aue . ~f gla cia l acetic a cid is not 
obtainable , six t easpoonfuls of vineg2.r in one p int , of 
'Na t t2r may b e- subst i tuted wi th equal SUCCE S S . '~l,c acet ic a cid 
trea tment ,: S USE:) chiE;fly for Gyr odactyl us infe c'Li oY, s, but is 
also effectivE; aga inst Pr otozoa . . . r 

4 . Trea tmc nt with forma lin . 'Proba':.::> ly tho most e ffe ctive 
treatment for the r emov2 1 01' ~yrodactylus and extsr:oa l pro tozoan 
p2.r asi tes i s to place tr,e fis h .for one hour in a wE:ak solution 
of for ma lin . Ttis is pr e pc1. r ed by adding 1 part f or malin (40':;, 
solution of forma lder.yde ) to 4 , 000 par ts water . Tf <: fj sb a r c 
allovle<;l to r emain in tho s c l ution f or onu i·our 2 nd , unl e s s in a 
~2aken9d condition, are not appr c c~ably injurs d by the treatment . 
I f many fist a r E. bl.;ing tr 2ated , i~ ,vill pr obably b s ne cess2ry to 
a E. ra 'e t he wa t -:: r from tirr,c:: to time . 1']:,is tr 23. t. "" cnt i s of no 
va lus in combattin~-; b~cterict l infe ct i ons . 

5 . Treat;nc nt v'ith pobas siurn Der mcmg ."tna t E .• ',!'; c !~isL s~o,~ld 

be dipped f or 20 minutE:s in om:- l.a 1f ,;r 2,i)) r.:;i ~JOt-3SS iUrJlD8rma nga­

na t e dissolved in one g s.l l on t)f watEr . TLi s rr::7,f;OQ was r e­
commended by [,r, Ulric DaLlgr s n for erad~L catj, n5 t be cop:-:;)e d 
Argulus from ' go ldfisr: and t r op ical fisLes . BscC!'.lSe of t ~;e 

difficulty i '1 w:? igr.i os s uer. "-' sma ll amount of tds r '~ ap,'c ::1t ) it 
is probab ly advisabls t o obta in th is quant i't,y fro'11 a r e lictb l c. 
drug st or e . 

6 . Tr ea tme nt with cop!:'? r sulplate . 1'r..is tre:;:nent is ti e 
I , 

most toxic of a 11 to fis)- ' l ife . J. t s[,ou l d nEo Ver be 'ls eci eXC 8T)t 
when de fin ite ly indica t e d , and tt£ n wi tt utmos t caution . }n 
ge ne r a l, the trea tment consists of p l a cin;; t~(;; fist f or arK' to 
two minute s in a one to 2 , 000 solut ion of co~pe r sulphate (b lue 
vitriol) . It is pr obably be t ts !' to obtain on-=. f_r am 0:' tj-; is 
r eage nt fr om a r e l iab l e dru gc)is t arHJ d iss olve it , w!1f,m m:(;ded , 
in t wo quarts of wat er . ;')ne should r eque s t hydrated cO;Jper 
s ulphate and a void t ~e ~nhydrous f orm. Trea tment must be give n 
in ~ wood e n or gla ss container 2. S tLe coppor sulpLatp. will r ea ct 
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c hemically with me tals • . ~\ gas e definite l oca l i zed l e sions are 
pr esent on f ish, t hey may '·be swabbed gent l y wi t h a one pe rcen t 
s c l uti oncf coppe r su l phate , t incture of iodine , or mercurochrome •• 
When swabbi ng wi th these powe r f ul di sinfe ctant s , avo i d any 
possible contact of t he so luti on with the eves Or gills of t he 
fish . Thes e treatments a r e i ndicated for any bacte rial infe ct ions 
en the exte rnal surfaces Gf t he fis h . 

The tr eatment i s l ess injurious to the fish i f the coppe r 
s ul phate is disso lved in a 2- 31.: so l ut ion of cemmon s a l t (s c dium 
chlori de) . This j. s due to the fact t ha t co pper su l phate i s no t 
di r e ctl y toxic, bu t i njur es the fish by ~ c agul at inf, the mucus 
on the gi ll s , formi ng a cov er i ng; whi ch interfe r e s wi +:; h r espi­
rat i on . Salt has a tendency to r emcve t he mucus and thus 
alleviates the effect of t he co ppe r sulphate. 

7 . Di sinfe ct ion of tanks or a quaria . Tanks and a quaria can 
be disinfected by washing with a s t r ong so l uti on of f r esh chlori de 
of li :'11e or " Zonite ." All animals and plants mu s t be r emoved 
:' irs t . Neve r us e soap or creosote about an a quarium, as they 
a r e fa ta l t o fish l ife. After disinfecti on , the tank s hould be 
washed thoroughl y with c l ean wa te r . 

When consi de r able quantities of a disinfect ant a r e r e quire d, 
it is best t o us e an improved f. r m of ch l ori de of lime known as 
" BTU" (hi gh t e s t calcium hypoch l orite) , whi ch contains a much 
hi ghe r pe r centage cf a va ilabl e ch lorine. A s ol ution of 1 oz. 
" BTl'll! i n 4 galluns (; f wate r will disinfe ct a t ank in a few min­
utes . A fr e s h s olut i on shoul d be made up j ust before use , since 
it de teriorates rapid l y on standing . 

8 . Disinfect i on of pl an t s . It i s ex treme l y di ff icult to 
sati sfactori l y disinfect livi ng plants without injuring t hem . 
The foll owinlS tr eatmen t is believed to be about as saf e a s any 
that can be r e comme nde d . 

Di ssolve one ounc e of powde r ed a l um i n one ga llon of water 
and pl a ce the plants i n this soluticn f or 10 to 20 minute s . The 
pl ants should then b e wa she in running wa t e r fo r f ive minut es. 

Fo r di sinfe ctinv, t anks vnthout r emoving t he pl ants (fish 
should be r emoved a s we l l a s snai l s and othe r anima l lif e) , 
us e one fourth c,f an ounce of powe r ed a l um t c every ge llon of 
wate r and a llow it to stand until a white pr ec i pitate f orms on 
the bottom of the t ank. The wate r s hou l d then be si phoned off 
and the t ank r efil l ed wi th f r esh wate r s eve r a l times to r emove 
compl e te l y al l trac e s of t r.e a l urn ~ 
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Un que s t i onnb l y, t he . 8 a r e e ilments of f i sh whi ch ar e 
unknOVlYl as ye t . Sti 11 mor e di s efl s e s a r e " n(;wn, bu t no s r: .. ti s ­
f a cto r y me thod of t r ea tment ha s been ev olve d . Howeve r , i n t he 
cas ::; of t he commo ne r dis eas 8s , t he caus e nn d a r ens cnnb l y 
s a t isfa ct c: r y cur e n. r e kncwn . Al though t he cormnc ne r dis s[ls e s 
are we ll known , v e r y f ew of t hem pr e s en t spe ci fi c l e s i ons 
v isib l e t r the unai de d ey e , hence , it is h i ghl y a dvi s 8.b l f! t c 
hav e any ail i ng f i sh exami ne d by n ccnlpe t ent f i s h pathc l r. ~ i s t 
so tha t a co rre ct di agnosis may be cb t a i ne d and t he pr epe r 
tre atment admi nis t e r ed . If f'. mi cr oscGpe i s RVc i l nb l e , 
many pe.r ns i t i c di s e a s e s may b e di r,gnos e d by t he l aymen wi t h 
t he a s sistonce c· f an a dequa t e de s cri p t i c::. ('f t he COlTl.m one r 
fis h pa r a s i t e s . In any ev en t , indis crimi na b :;: tr ea tment of 
f i s h is t e be n.v0 i de d ~ Mos t dis ea s e s whi ch can ~ c contro l l ed 
wi l l r e s pond f avorabl y on 1: ... - t o 8. specifi c method c· f t r ea t men t , 
Rnd t he applica t i on ef nny o ther me th od i s wc r se than uS Ll ess . 
The f o l l owi n F, t c.b l e giVeS the s pe ci fic t r e '1.tmen t fer the 
comm0nc r ailmen t s cf f i shes: 

.35.374 

: Type , .f f i s h 
Di s eas : t o he t r en t e d Tre a tment - - - - --------- - -----_. __ . __ .- - ---

Cos t i l Chilodo n, Cy clo cha c t a 
and othe r p r C' t Gzca n i nf e e­
ti cns . (Bxcludi ng I chthyoph­
t hiri t:.~) Al l t :vpe s 

St r ong SQl t sc l ution 
( 1 ) Weak s ol uti on of 
f rm ,d i n (4) 

.----------.------------~---------------------- - --------

Icht hyc pht hirius inf e cti ons 

GyrG da ctyl~ s i nf e cti ons 

Cope pe d infe cti ons 

Ba cte ri ~ l infe cti ons 
Lo ca liz e d 

Ge ner ll l 

Supe rs ed0s I - Memc r nndUITl 20 

Tr cpi ca l s 

Gol dfi.s h 

~eak sa l t s: lu~ i~n a t 
80°F . (2 ) 
~8ak solt s olu t i on (2) 

Tr cut - s Gl mon : Inc r 8f.;. s ed wate r f l ,)'[(2; 

All 

.------------~.-- _ ._-- - ,---- ---- --- - -

type s ?ce tic f, e;id ( 3) 
-,jeak s ol nti c n of 

_______ :..... . .::rrd i r:._ C4) ___ _ __ _ 

All type s : Po t as s i urn pE; rm!) n ~"r. -

: n:::. -Co (5 ) 
----- - ---. - S:;rab wi th disi n-

All typo s f e ctan t s uch as 1% 
ccpp~ r sul pha t e , i c dine , 
me r cur c chr ome 

/, 1 1 type s 

Coppe r s u lph-a-t-e-~( 6-)~ 

Streng sa l e sol ut i on(1) 
or swab l oca liz e d , 
pc. tc he d wi th 5'1, a.queeus 
;c l ution of ma l achite 
p: r ee n . 

Pr epa r e d in t he Di v i s :;' nn c f Fish e r y Bi o l ogy By B, S. Davi s . 
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