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Prepared in the Branch of Fishery Bilology
The widespreed hobby of keeping home equaria has emphatically impressed

upon the public mind the fact that more is required to keep fish elive and
healthy than merely putting e fow fish in some water, and changing the water
or throwing in & little food et irregular intsrvals. Anyone who has ettemptod
to keap an aquarium has learned that fish reguire regular sttention end cone

stant care %o preserve ‘hm proper conditions, end that each species has its
o roguircsments for best growth. Many people heve bsen led to disappointe
rment by 1lstening o entnusiastic eqguarivm osmers who derive so much pleasure
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wili thrive under more crowded conditions. If the advice of authoritative
boeks or sucesssful osners eonceraing individual species is not available,
it is advisable for the beginner to understock his aquarium rather then
to overstock, with the of losing his fishe.
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70° to 80° F., while goldfish snd native minnows do well in somewhat 1Gwer
temperntures. Sudden changes in tempereturs are fatal to all species*
regardless of whother the temperature is raised or loverod. In changing the
water or in ufapsforrzng fish from ons aquarium to anothsr,.differences of
more than 2% FP., mus% be ovoided.

Closeoly astcocia%sd with tempareture is the factor of lighte Direct
sunlight, or light derived from high powor electric bulbs, tends %o raise
the temperature. It is generally eccopted that & northern exposure which
allows for about {wo hours of diract sunlight each day is to be preferrede
Of course, other exposurcs that wllow for more direct sunlight ere not
necessarily detrimental, since proper shades can bo used, Direct sunlight
is not an aboolute necesslity boocause artificial light has proved to be
equally satisfactorye.

The effect of light on plents s possibly its greatest effect on en
acuarium. Plants are provided for the purpose of gupplying oxzygen end ere
tble %o do this only in the prosence of light. Fortwately, plents ere ace
tivated to produce oxygen by tho red end of the light spsctrum, thus making
eleciric light as effective as sunlight for practical aguariva purposes.

It is & goneral practice to plant the ends of en sgueriva rether heavily
with the desired plants, leaving the center third en*irely open or only
gparsely planted. 9The owner has & comsidereble renge from which to choose
his plants. Five rooted plants have become more or less standard: they
are Myriophyllim, Cabomba, Anscharis, Vallisnerias, end Sepglittarie. The .
first three plants heve rummer-like stems %0 which the leaves attach, vhile
the latter two ars gress typs plants. Other rootad plants may be used,
largely feor decorative purposes. Duckwood end Riccia are the two more
commonly used floating plants, both of which offer support for surfecs
floating eggs and ¢ placo for the tlny fry to play hidden fyrom thelr cauni-
balirtic parents.

In comectlon with evon such & brief mention of plants, one should
call efttention 4o tho so-called green water. This is caused by an excess
grouth of tiny plants called elgace It is not serious in meny cases end
of ten c¢an bs corrected by reducing the light.

Feeding is to a Jarge extont dedermined by both oxygen and temperature
S*nﬂa both of these factors heve o direct effect on metebolisme Fish should
3 fed cnce or tvice daily, depsnding on their aoctivity and fceod demand, but
in no cese should they be fed more than they wlll eat within e feow m1nute°‘
time, Unused food nust be remeved promptly to prevent fouling of the waters
Snails and scavenger fishes cre frequently kept for this very purpise.

There are many brands of fish foods marketed but no really authentic
tests have bosn mede %o evaluats the merits of each. The usual prepared
feod consists of fish or mest flakes mixed with coarss flour or some ceredl.
Pappy biscults even make an acoapisble food in gn emergency. Llve foods
such as dophnia, mosquito lnrvuay and choppad earthworms should be used oce
casionally for best growidh. me young fish feed greodlly on infusoria while
thoy are Yoo small 4o talke thu dsp1n:ao Infusorie are those ons-—-gellsd ani-
wals that develop in a culture of dried hay in pond vatere



In spite of the tremendous differences in requirements for OxRyEen,
temperature, food, and light demandsd by the various epecies, it is not
necessary that only one spocies be kept in an aquaritm. Many species have
such similar requirements for the four essential factors that ons set of
conditions will be sulteble for severil specles. T+t is obviously umwise
Yo group viclous or pugnecious spscies, but specics having ovon tempers and
non-=aggrossive natures may bo grouped successfully. It is believed thatl scme
of ¢he smaller more timid speoiocs do bstier when kept by themselves.

Tith s0 many demends nade on the ownor to keep his aguarivm in & healthy
condition, it is indeod fortunate that fewer diseases and parasites mttack
equariwn fishes than ere found attsching fish in their wild hebits. Even
80, there ere a considerable nuuber of eilments affecting equarivn fishes
that, ae yo¥, can be trestsd only with general treatmentis end & hope. Our
knowledge of the canses of fish ailments is sadly inadequate, and our methods
of treotlng disenses when the ceuse is knomm are still largely exporimental.

THE TRFATENT OF FISH DISFASES

e P

Illness among fishes may become apparent in many ways. As a genersal
rule, an edling fish eppears listless end is inclined %o rest upon the
floor of the equariun or {snk, or float et the surfaco of the water with
1little or no desire for foode Often ar infected fish assunes & grayish
cast or a darkenlng of {he normal coloration. Fatchse of cottony whita
fungus along the side or back of & fish are cortain evidences of diseasc.
If. one fish becomes affectsd, wsually &1 in the %ank ere in & einilar
condition and should receive treatment.

Meny diseases of fish are caused by small, usually microscople organe
isms which ere dependsut upon the fish for thelr existonce. Some of these
micrcscopic organisus find congenlal surrounding only in the body muacles
or the interual organs of the fish. These organisms, known as endoparsa=
sitog, ereo of 1little copcern from the standpoint of treatmont, for there are
no methods knowm at Yhe present time for offectively combatiing them, and
ell hope for tho survivel of the infected fish lies in & spontensous natural
recovery. 9Jho majority of the disease producing orpanisms live on the ex=
ternal body surfeces or the gills whore they may do extensive demage by
aotually attacking the tissues or by opsning up evenues in the skin through
whlch more pathogenic orgenisms may gain entrence. Such extarnal parastles,
or ectoprurasites, ofjen may be killed by irmersing the infected fish in «
dlsinfecting solution which will prove fetsl to the paresits before it does
to the fishe However, no method of treatment will kill ths parasites
without inflicting a certain degres of injury to the fish, hence successful
curst cen be realized only by applying troetment during the early stages of
the dlsease boefore the fish is so veekensd that it cannot withstand the
addltlonel rigors of treatmoent. Evon so, treatments cannot be relied upon
o choolt effectlvely disease in all instencese Proventing disesses by strict
sanitatlon and intelligont management is fer more successful than ettempting
to cure them by treatment.



METHODS FOR TREATING FISH DISEASES
Precautions

Unfortunately, no hard and fest rules may bs drewvm for adninistering
treatments to discesed fishs The marked veriation in such factors as the
condition of the fish, the virulence of the strain of organisms present, and
the chemical reaction between the partioular watsr in use and the disinfecte
ant precludes any pessibility of evolving a definite formule which will bo
successful 1in £1) Instances. Rules for treatment, therefore, must be regarded
as merely standards from whioh one must vary e trestment ecoording to the
local conditions.

VWhenever possible, treatments should be administered in speciel con-
teiners, preferably glass, end a few fish treated at e timeo. After treate
rent, the fish should be kept apart from the healthy onss for & few days in
well-nerated vater. Fich undergoing treetment should be watched oclosely and
moved to fresh water immediately upon evidence of marked distrosse Sudden
changes of temperature must be &voided. §olutions should nok vary in tem=
porature more than ZOFog as detsmmined by a reliadble thormometer. Fish should
nover be grasped inm the hands, as they may bo seriously injureds. A dipnot
made of & soft fabric should be used for transferring the fish from one sclu-
tlon to enothor, end ell handling reduced %o en ebsolute minimune Swall
snounts of water should be ssrated frequently by withdrawing & dipperful and
pouvring 1% back slowly from the heigth of a foot or 4.

The most common disoase is "Ich® or mors proporly Ichthyephibiriesis,
caused by the protozoan paresite Xehthyophthirius Mulvifilis. The symploms
er¢ vhite pusiules c¢aused by the parasite inveding the bzin of the victime
The uwse of four dropsz of 2 percent mercurochroms por gallon of vater is the
favorite remedy of some poople. Others prefer two drops of § percent aquecus
solution of methylons blue por gallon of wnior, while ttill others recommend
two lovel teblespoonfuls of table salt in each gellon of vaters (See Rfreat=
ment with ¥Weak Salt Solution®).

Anothor common diseese is Seprolegnies, or white fungus. This fungus
nover etfacks the fish primarily but eppears ss @ secondary invadsr follow-
ing the death of tissus. Vhen one notices ths white tufts ¢f this fungus,
without other epparent allments, it is & certsin indication of %rouble.
Treatmsnt with strong selt solution ie an effoctive cureo (Sco ®Trsetment
with Strong Salt Solution®).

The protozomn perasites Chllodon and Cyclochoeta are common in aquariva
fishese These parasites glve littls evidenco of thelir presence until they
become numerous, then the fish lose their appetites and show a tondenoy to
lie on one side on the bottom of tho saquarium. The most effective treatment
seems o be ths strong salt solubion described for Saprolepnis, or white
funguse The ecetic acid bath recommended for fishes is also effectives
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Flukes, oy flatworm infections, are caused by the parssitic worm Gy=
rodactylus. The infection may cccur on eny part of ths body, but is
usually more common &t the base of the dorsal end caudel Finse The
sympions are rubbing ogeinst the sides or botiom of the equarivn in an
evideunt attempt to rud off the womms. Such behavior indicates the nscessity
for sn acetic ncid bath. (Sse "Treatment with Acetic teid™),

It is not uncomnon for an aquarivwm owner to find that the outer mergins
of the fins begin to disintegrats. This is usually & ctise of fin end %ail
rote The dislntegration is ceused by & bacterial infection, end if not
checked will eventuelly destroy the entire fine Copper sulphate is effec-
tive in $reating this disease, but care must be oxsroised in i%s use be-
cause At is highly toxies (See ®Treetment with Goppor Sulphnte®).

In treating fish diseasos by dipping, 1% chould be recommendsd thst
not only are tho chemicals used destructive to the parasltes, but they elso
are mors or less injJurious to the fish. If fish dicenses sre traated
immedietely after the first symptons ere obszerved, the fish will tolerate
the troatment end regein perfect hoalih. If, howsver, troatment is deleyed
untlil tho disesse goins a golid foothold and naterially lowsrs the re-
sistancoe of the host, the combined effects of the treetmsnt and the diseess
may be $oo much for the fish to withstand.

If 1% can ba avoldsd, fish should naver te gresyad in the hands, as
thoy ere often seriously injured tharsby. A dipnet shouvld bs used in trense
forring thom from one sclution 4o enother in order to roduce the handling
to & minimum,

Sudden changss in {Yemperature should be evoidsd. The dipping solu-
tion ernd the fresh watsr should bs of approximately the seme tomperatures
as that of the original water from which the fish were first teken.

Small emounts of water may be conveniently merated by froguent with-
drawing end pouring bsck & dippsrful of the water.

After treatment, the fish should be kept apart from the healthy ones
in well ceratsd water snd should be sparingly fed with nutritlous food.

Treatment with Stong Seltv solutlons
il o
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Treatmant with Weak Salt Solution:

The fish ere plaoced in a solution of salt water for & week to 10 days,
The solution should be made by dissolving two level teaspoonfuls of %able
salt in each gallon of water. Practically any fish can stand this treat-
monte The solution should be rempwed every two &o threo dayse The bath should
be eerated frogquentlye.

Troatment with Acetlic Acid:

i et m e s

The fish should be dippsd in & solution of ome part of glecial scetic
acid in 500 parts of wator. They shovld be allowed %o remein in this solu-
tion for one to two minutes (one minute in e frosh solution; 2 ninutes in
e solution that has beon usod four or five times, or for four or five fishes).
The giils of ths fish usually turn quite dark in this bathe After the mine
ute or two has passed, ths fish should be placed in s vessoel conxalulng
frash water to rocuperatoe.

If gloclsl acctle acld is not avellebls, 6 teaspoonfuls of vinegar in
cne pint of water may be sybstituted.

Treataznt with formalin:

Frobvobly the most effective treatment for the removal of GydrOu ctylus
ond extornal protozoan parasitez is to pleaos the fish for ons hour in &
veak golution eof formalin., This is preparsd by edding 1 part formelin
(40% solution of formaldshyde) 9 4,000 parts water. The fish ere allowed
to remaln in the solutlon for one hour eud, uvnless in & weskoned condition,
are not eppreciedhly inJurua by %he ﬁfnﬁﬁuuﬂta If wany fish nro being
treatod, it will probadbly bs nocossary 40 aerate the wvater from time %0
timoe fThls treatment is of no value in coudbatbting basterisl infoctions.

Troatrent wlith potaseclvm permanganates

L Gr S T

The fish shonld be dippad for 20 minutes in ono-half grain- of
potessiva peoranngenate dissolved in one gallon of wvoter. Tnls method was
rocomacnded by Dre Ulrle Dehlgren for eradicating the copapo& Argulus from
goldfish and tropioal fishes, Becouse of tho difficuliy in naugbing gsuch
8 small smount of this reagend, it ls probably sdviseble ¥o obiain this
guantl by from a rolisble drug siore.

Troaimont with Copper Sulphates

In using copper sulphate, it iz advisable Yo vary the strength of the
golution and duratlon of tho treataent accordlng to conditvions. This is
dus o tho fest that the solution 1s vory toxle, the mmownt of injury being
dspendsnt vpoa the condivloa of Ls fisho If thoy ere wealemed from diccase
oy apny other causoe, they are often wneble to withstand a solutlion which
would heve no eppreciable effect on strong hoalthy fishe Furthermore, dife-
fovent mpoolos of {ish differ Yitﬁlj in tneir rasistance %o coppor sulphate
Yreatmonts Such hardy spacies os the bleck basse or the goldfich can boe
placed vithout harm in a solutlen which would covse porious injury o more
delicate species such os tho trout, troplesl fishes, or crapple.
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In general, the treoatment consists in plecing the fish for one %o two
minutes in a 1 to 1,000 solution of coppsr sulphate (blue vitriol)e Because
of the high toxicity of copper sulphate, this solution is probadly best made
by purchasing one grem of the reagsnt from & reliable druggist and dissolve
ing i1t, when needed, in one quart of water. Ons should raquast hydrated
copper sulphate and avoid anhydrGus copper sulphste. The solutitn should
be made just befcere using by edding one part of copper sulphate by weight
to 1,000 parts of water. Treatmemt should bs given in a woaden or glass
vessel, as copper sulphate will neact chemically with metals. At the cone
clusion of the treatment, the figh should, if possible, be placed in running
water to allow them to recuperates.

If necessary, the treatment may be repeated at intervals of 24 hours
or more without injury to the fishy 1In the sase of less resistant species,
or if the fish have previously been weakensd, they should not be exposed to
the solution for more than one minute. In some instances, & 1 %o 1,500 or
even & 1 to 2,000 solution has been used with good results, but the weaker
solutions ere, of course, less effective and should only be resoried to when
for any reason i% is inadvisable to use & 1 {0 1,000 golution. In case
definite lesions are present on the fish, 1t is bost %o treat theso locally
with & one percent solution of copper sulphatee It can best be applied by
gently swabbing the lesion with a bit of abserbent cotton which has pree
viously been dipped in the solution. fTwo or three epplications at intervels of
6 to 12 hours should be sufficient. After each local application of copper
sulphate, the fish should be placed in & 1 %o 1,000 zplution for one minute.

The treatmsnt is less injurious %o ths fish if the copper sulphate
is dissolved in a 2-3] solution of common s&l% (soeZium chloride). This
is due to the fact that copper sulphate is nov direetly toxle, but injures
the fish by ccagulating the mucus on the gllls, forming n covering which
interferes with respiration. Salt hes a tendency to remove the mucus and
thus alleviates the effect of the copper sulphate.

The equarium owner must go farther than treating his fish in order
to rid his pets of disecsse., Yhon a disease has started in en aguarium the
aquarium itself becomes a potential scurce of reinfection. The following
are scme general procedures that have proven effective in ridding the esquare
ium of disessesproducing organisms.

Sterilization of Tanks:

Tanks may best be sterilized by washing with & strong solution of
potassium permangenate, strong salt eoluticon, or chlorido of lime solution.
All enimals and plants should first bs remoeved. MNever use scap about an
aquarium as it is very fatal to fish life. Glass aguaria with cemsnted
joints or seams nevepr should be allowed %o dry oute

Storilization of Plants:

It is easy to kill plants when disinfecting them, The following treate
ment, howsver, is believed to be about as safe &s any that could be recom=
" mendad:
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Dissolve one ounce of powered alwa in one gallon of water; place the
plents in this solution for from 10 to 20 minutes., A l10-minutes treatment
is sufficient for killing small protozoen orgenisms, while & 20-minute
treatment is enough for killing small crusitececens, aquatic insects, worms,
and insect larvae.

The plants should be weshed in rumning water for five minutes after
the treatment; they are thon reedy for use in the aquarium or pcol,

For disinfecting tenks without removing plents (fish should be ree
moved, as well es other animals, snails, eic.), uss one=fourth of em ounce
of alum to every gallon of watser and allow it to stand until & white pres
cipitate 18 formed on the bottom of the temk. The water may thon be si-
phonad off and the tank refilled with Ffresh watsre

The send may be sterilized by washing thoroughly and drying either
in the sva or in &n oven.

Unguestionably, there are ailments of fish which are unknovm as yete

$i1L more discases are known, but no sz tisfectory method of trestment has
been evelved. However, in thw cese of the commonor disezses, the couse
and & reesonably satisfeactory cure are kmown., Although the commoner
diseuses ars well known, very few of them present specific lesions visible
to tho unaided eys, hence it is highly advisable to have any ailing fish
examined by & conpstent fish pathologist so that & correct diagnosis may
be c¢biained and the proper treatment edministersd. If & microscope is
eveilable, many parasitic diseases may be diagnosed by the leymen with the
essistance of an adequate duscription of ths comoner fish parasites. In
eny event, indiscriminate treatment of fish is to be avoided. Most discasss
which czn be econtrolled will respond favoerably only t¢ a specific method of
trestment, and the application of eny othor methad ig worse than vieloesss
The following teble gives the specific trentment for the commoner ailments
of fishes.

Type of Tish
5CAES to be treated Treatmen

Costie Caid Cyclochaete and P s Strong salt o‘]'u don (1)
othor protozoan jufectionse (Exe 3 ¢ VWeak golution of formalin
cludiug‘Ephthifuhmh:rlud) ¢ Al) types ¢ (4)
3 ¢ e s
¢ ‘froplcals ¢ Yeak sall solution at 80F (2)
¢ @oldfish ¢ Weak salt solubion (2)
¢ Troute 3
: salnon ¢ Increased water flow (2)
o s ALl T Keetie eeid ( ')‘"W T
2 lJTFQ g2 Yieak s olutlonmformalin ggl
Copspod infoctions, fish lice 3 ALl types : FPotassium perpenganate (b)
Bacterial intecwions i h Wit 35 InrecTanT suoh es
Localized ¢ All types ¢ 1% copper sulphate, iodine,
Ia‘xur’ChT'OC‘ﬂl"O;'ﬂG e
Generad Y N ‘Coppor sulphats (6)
Hn3tumfﬂﬂgﬁrmhﬁuwxﬁéénibTM“ H Strong selt solution (1) or,
. "3 wrob localized patched with
2 07 equooul solution of

W&lachltc greahes




This account is admittedly incomplete, but it is hoped that it will
prove t0 be of some value to the home aquarium owmer who is pursuing a
difficult but intensely interesting hodby. The Joya ettending success
more than compensate for the worlk bend -worry of attainmente

Fearnow, E. C. = Goldfish: Their care in small aquaria and ponds.
Bureau of Fisheries, Fishery Circular No. 6, Octe 1913. & cents
(For sale by Superintendent of Documents, Gov't Printing Office,
Washington, De Co)

Imes, ¥me Te - Goldfish Varieties end tropical equarium fishes,
300 pages, illustrated. Innss Publishing Co., Philadelphin,
1921. $4.00.

Innes, ¥m. Te = The Hodorn Aquarium. 62 pages, illustrsated. Innes
and Sons, Philadelphia. 1931, §1.00,

Innes, ¥Wme To « Exotic Aquarium Fishes. 463 papes, illustreteds Innes
Publishing Co., Philadelphia, 1935,

Mellen, Ida M. - Fishes in the fome. 178 ppe illustrateds Dold, Mead
and Company, New York, 1928. $le75.

Mellen, Ida M. =~ Tropical Toy Fishes. In National Geographic Magazine,
March, 193l. pp. 288=317. 34 colored illustrations of Tropicals.
National Geogrsphic Suvciety, Washington, De Te 50 cents.

Aquatic Life. (A monthly megazine.) 614 ¥. Chester St., Baltimore, Md.
$1.50 a year; 15 cents o copy.

Tho Fish Culturist. (Issucd monthly except in summer, by the Pernsylvenio
Fish Culturists' Association, Philadelphim.) $1.00 a yoer.

The Aquarium. (A monthly megazine.) Innes Publishing Co. Philadelphis.
"~ $2.,00 & year; 20 cents a copye



