January 10, 1949

Report No. 1204
COMMON PISH DISEASES IN MICHIGAN AND THEIR TREATMENT

Leonard N. Allison

This outline was prepared to assist the Fisheries Supervisor in answering questions
asked by sportsmen about fish disease, and as an aid in diagnosis and control of common
hatchery diseases. No attempt was made to include all parasites, diseases and abnormali-
ties of fish because it is recognized that the time and equipment necessary to identify
more than the common diseases are not available to the Fisheries Supervisor. The occur-
rence of fish diseases in Michigan is given more completely in a recent report by Allison
(Fish Diseases of Common Occurrence in Michigan). A discussion of diseases of hatchery
fish may be found in greater detail in a publication of the U. 5. Fish and Wildlife Service
(Care and Diseases of Trout by Dr. H. S. Davis).

A, Types of parasites found in fish in Michigan waters.
Only the types of common parasites of fish, and a few examples are mentioned here.

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

II. Copepoda.
a. Salmincole edwardsii, Gill lice on brook %rout.

III.Flat worms )
a, Tapevorms. Bass tapeworm, etc.
b, Trematodes. Yellow grub, black spot, etc.

IV, Round- or threadworms
a. Ancyranthus cystidicola in swim-bladder of cisce.

V. Thorny-headed worms.
a. Bchinorhynchus coregoni, found by anglers in intestine, body cavity and flesh
of smelt.

VI. Leeches
2. Piscicola sp. on perch.

VIl.Lampreys
a. Ichthyomyzon castaneus, on fresh-water fish,

B, Life cycles of common parasites.

- I. Parasites needing snails for one host.
a. Yellow grub., Clinostomum marsginatum.
Adult in mouth and throat of great blue heron .... eggs hatch in water ....
snail (here one parasite may develop into 1000, or more parasites) c... fish .... bird
(great blue heron).

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

b. Black spot. Neascus sp.
Adult in intestine of kingfisher .... eggs hatch in water .... snail (multiplica-
tion) .... fish (encyst in skin or flesh as black spot) .... kingfisher.

Mry infest man if eaten -"3ve., Common cooking practices kill all grubs;
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Liver and heart cysts. Neascus spo

Cysts here described are sbout 0.5 mm long, oval in shape, appear whitish
in the liver, Tapeworm cysts may also be present, btut they are larger and longer.
Neascus sp. cysts often cover the heart so that it appears white instead of red. The
1ife cycls is essentially the same as in black svot. Since the parasites are discarded
with the entrails, there is no question of infestation of man.

IT. Life gycle of fish tapeworms.

In general, the 1life cycle of fish tspeworms is as followsg Adult in intestine
of fish, .... €gg passes into water and is eaten by small water %bug" {Hyallella, Daphnia,
ete.) where i1t develops in the body cavity into the "first® larva {procercoid) .... "bug"
eaten by fish, procercoid burrows through intestinal wall to body cavity or flesh and
bvecomes the Msecond® larva {plerccercoid) .... small fish eaten by largme fish, plerocercoid
develops into adult tapeworm in intestine of fish,

The pleroceroid of bass tape, Prctescephalus amblovlitis, is found in the liver
and gonads of fish, where it does not form a ﬂyst but continues te move around through
the tissus., The plerscerceoids of some ewerms settle in the flesh and get %o be
as much as helf en ineh long (Trizencph: »ﬁ;ss;g in Tlssh of ciscc, whitefish). The
erubs are destroyved or common cooking

111 e of varasitic copepeds {gill
; i louse of nrook trout., Salminseis may be used ag &n
exzonple and s folliowss

Bgge nztel .00 atsach to fish {or die in 2 davs if unevecsssful) .... remain
fldn for 2 to % weeks, when they become sexuzlly mature .... pate (... males dro
* figh and die. females remain on Yish .... sges vroduced twice in 25 months ...
f&male dies,

€. FPish Digease in the Havchery
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The purpese of thig seciticn is to provide informmtion that will aid the Fisheries
roul scme of the fish

Superviseor. with his limited equipment end time, to idenitify and cont
diseases commonly anpearing in Michigan fish hatcheriss., Further information concerring
technieal desariptions of the diseases, and z more complste 1ise of fisgh diceases, may be

found in the refersnoces listed.

The causat! srgani of soms oif the: 1igrages can b¢ ﬁcn*;;*ed Tty the
| i £ s and the various

aid of a dissect:
basteria require However, many of
the ailments of ish, by their be-

waier conditions,

havier, and by & revi
etc, Not infreguenti; : ral unfavorsble con-
disicns and one oy mors digesge ovgani

I. Iorunculesis

Causative Organism: Baet erium salmonicida. a bacterivm which is a short rod
2 to 3 microns long with rounded =nd

Avpearance of fish: Furunculosis means beil or furuncle disease and fish
affected with this disease often have opern ulcers and blisters containing blocd and pus,
wvhich originate deep in the muscle. Another dissase, celled ulcer disease, also makes
nleers on the skin of fish, but they do not extend into the muscle tissue as does
furunculosis.

Boils and ulcers do not always accompany attacks of furunculosis and some
sther symptom must be sought. The bacteria are carried in the blood vessels of the fish



3

and frequently cause tiny haemorrhages which may be found in the lining of the body
.cavity, the fat arcund the stomach, and the swim or air bladder. The large intestine
commonly avpears highly inflamed and blood and pus may be pressed out through the vent
of dead fish.

Figh may be infected with furunculosis but show 2 leoss only slightly above
nermal. However, a sudden, severe loss may result by nermal handling or transfer
operations. For this reason small but chronic losses sheuld be theroughly investigated

'y

for this disease so that treatment can be Iiniiiated as early as possidble,

PTransmission: Bacterla are spread through the water by infected fish, from
epen ulcers or vwith the feces, Brook, and brown trout, mest commonly affected by the
disease, may not exhibii any of the symptoms but still harbor the basteria and actually
be carriers. Rainbow trout, which seldom show active symptoms of furunculosis, may
also carry the bacteria in their intestines and thus aid ir spreading the disease. The
bacteria may inrfect fisgh either through the intestine when tsken in with foed, or
through small breaks in the skin. Scme vorkers now believe that the tiny wounds made
by Gyredactylus are used by the bacteria to gain entrancs to the blood of fish, and
that by treating freguently to keep Gyredactylus infestations to & minimum, attacks of
furunculosis can be reduced.

The bacteris will %mmain arive for some time in moclk and debris of high
organis content and will infegt gh if contacy is made.,

Control meagures? Furuanculosis ecsounrs osccasgionally in our strsams, usuzlly
during hot wezther, No mans of contrel is knswu for epidemics in natures However,
vhere fish are confined under supervision in hatchneries, control measures can be applied.

Although furuwaculosis has heen known asnd studied for more than 10G years, ne
means of contrel was known until Drs. Gutsell and Snieszko discevered in 1946 that
sulfamerazine would destroy the bacterium, &t firet 1t appeared that the drug would
completely cure furunculosis bul recent situdies indicate that all the bacteria are net
killed, However, losses from this disesss can be kept nt & minimam by uge of solfamera-
zine.

or treatment of furunculosis when it has
ish, is 16 grams {8 level teasvoonfuls or
n 100 pounds of foed, This mixture is fed

In Michisar the dose recommendsd
developed to ths point of causing less of
2.7 tablespoonfuls) of sulfamerazine per sa

for 4 sonsesutive days and the dose reduced to & grams of the drug per 100 pournds of
food, fed for the follewing 10 days. For full btensfit of the &“ug and for prompt con-
trol of the dizease, it is important that tie first fouwr feedings be given on consecutive
42y

During pericds when vpast sgperience nas shown that furanculesis may appear,
a bfannjlacti Goge of 16 grams of sulfamerazins per 100 pounds should be fed once svery
7 days without fail,

Sulfamerazine is insoluable in water and therefors zlliowing the mixture of
food and drug te stand overnight will not aid in the mixing. The drug is most easily
distributed in the focd when it can be first mized with dry feed. With present food con-
ditions 1ittle dry food is wused so it must be added directly to meat. This has been
successfully dene by suspending the drug in water in a glass fruit jar, having a 1id
perforated with a few holes. The centents of the jar are sprinkled into the food as
it is being mixed in a mixsr. Shaking the jar to eject the contents causes the drug
to be well distributed in the water in the jar. If all fish are to receive adequate
amounts of sulfamerazine, it is important that it be well mixed throughout the foecd.

I1I, Fungus:

Causative Organism: Saprolegnia varasitica, a water mold,
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Appsarance of fish: The fungus appears as tufts of white or gray threads
and may be found cn any part of the fish's bedy, extending outward for one-quarter of
an inch or farther. It is attached to the fish bty small root-like filaments which may
extend through the skin intc the tissue below., As the filaments grow through the skin,
the surfuund*nb tissues die, forming areas of dead skin sometimes causing the fisgh to

die.

Transmisgions Saproleegnie reproduces by forming grest nupbers of vary tiny
spores which zre liberated intc the water. The proiective cevering of muc and skin
effectively prevent a healthy fish from these gpores, but if they contact nhe skin of
z fish where it has been broked and the mucus remsved. thsy adhere and begin growth.
For this reason, fungus ig usually considered a seccndary infection becanuse some agent,
disenge, predator or rough handling, cauged the tresk in the skin.

Contrel Meaguresy Treatment by dipping in & 1/15,003 solution of oxalate
erystals of malachite green {zinc free) for 30 seconds, or a pond treatment {described
in section D) with the same chemical is effective If the Dfﬂwth is heavy. two or three
dips 2t intervals of 2 days may be nscessary.

Praphylactic neasures
the £ish. The WL i dant
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Control measures? Gvrcdactylu~ san easily be killed by dipping for 1 minute
in a1 tc 500 solution of acetic acid or by & pend treatment fer 1 hour with a 1 to LOCO
concentraticn of formalin. The latier methcd is used in Michigan and is described in
detail in section D,

Weekly treatment with formalin is prophylaxis that shouvlid be practiced where
ever possible,

I¥. Gill Disesse

Caugative Organismp: Bacterial gill disease is caused by bacteria that are rod




shaped and form long {0.1 mm.) filaments which usually lie side by side on the surface
of the gills. Due to the diffienity of producing this bacteria on culture media, it
has Deen but incompletely studied and has net been given a specific name.

Injury to gill filaments of very young fish by sharp suspended particles may
alsc cause a condition known as "gill diseage®,

Diet also has been accused of causing a "gill disease™ having the same symptoms
a8 bacterial gill disease.

Appearance of fighs In Michigan, most losses from gill disease are sustained
by trout fry from & to 1 1nub in length and rainbow troul appear to be most frequently
attacked., The fish affected are sluggish and have nc zppetite, At first, the gills are
deeply red, swollen and congested, Later, the filaments becoeme fused together, appear-
ing as solid plates instead of separate filaments, Increassed secretion of mucus dy the
gills is noticeable and this further complicates the condiiicn becsuse particles of

dirt and other debris in the water adherss to the mucue and causes additional conges-

tion, making it more difficult for the fish %o Lreathe,

. that appesr to bte in perfect
wna e a asovurce of infection
by the watsr. It is thought
bty these older fish,

e

heaith, may carry small numbers of tac
ok

to the smaller individuzls when they sre
that the disease is carried cver from cne year 54

Transmission: OCertain fish, egpsciall
ot

Contrcl Measuress A rzesntly

nroven to be very efie~t1ve for the ontrf“ ial gil
to fish than gsome chemicals oprevicugly used. Iﬁ iz usef at a g;$¢tion of 1 e 500 000
er a period of one hour. Iz treazzﬂg flsh in $re s, the welght of the water in the

is computed in grams, and the
0 of that welght is determinsd.
zguire Co5 grams to give &

7ater is shut off, the water

rough, when lowered about twoe inche
amﬂunt of PMA (pyridylmercurie ace%at
For instance, if the water weighs Zi 5c -
dijution of 1 to 500,000, To appnly the treaﬁme;tn 1%
¥
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lavel lowered two inches and held at that level during tre tmen%o The PMA is dissolved
in one gallon of water, sprinkled uniformiy over tne entire length of the trough and
21lowed to stand for one hour. While the IPMA sing adied ¢ the trough, the water

w
s

in the trough should be stirred with z small pa te insure thorough mixing.

Treatment of bacterial zIill di
permanganate has also been recommended.
Treut® by Dr. H. §. Davis.

&
spper sulphate ard with potassium
g found in *Care and Dissasss of

Stations that have yeariy rscurrsascs of 1 dissage with concurrent heavy
losses should anticipate such atﬂ ks ; i S ehy
the disease has beceme establishe

V. Octemitus salmenis.

Causative Orgenism: Octomitus salmenie is & protcozoan {one-cell) parasite
belonging Yo a group called Flagellata because they possess several long hairs (flagella)
which they lash back and forth %o produce locomotlon. QOctomitus is pear-shaped and
must be viewed through a compound miercscope o be identified.

Appearance of fish: Octomitus ordinarily affects fish less than 3 or L inches
in length, larger fish showing no i1l effects from an infestation., The parasite lives
in the intestine of the fish, sometime entering the epithelilal cells of the intestine
and pyloric caeca. It appears in two forms, an acute, high-loss form, and a chronie
form in which the fish gradually weaken and become very inactive, finally dying.
Typically, the disease in the acute form appears shortly after the young fish begin to
feed., The fish demonstrate their distress by rapid whirling or corkscrew movements,
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sometimes resting on the bottom of the trough and bend their bodies spasmodically from
side to side. Although other intestinal upsets may Cavse the fish to perform similar
antics, these shouid always be regarded with suspicion.

The more common, chronic form is characterized by lcse of appetite and vitality.
"Pin-heads®, fish with small, thin bodies and a large head, are common and regarded as a
fairly reliable symptom of the diseasse. Another indication of Octomitus is the spotty
nature of its cutbreaks in hatchery troughs. It willi appear simultanecusly, scaitered
through the hatchery in troughs that are not connecied irn any way.

Trangmission® Detomitug forms cysts that can live in the water fer days or
veeks. Fish become infested when the ¢ysis are swallowesd. Only ore cyst is necessary
to cause a heavy infestation in fish because the vprotozoan muiiiplies by dividing in
half, and each half alseo dividing when i{ becomes mature, stc.

Control Measuress Since the protozcan 1ives in the intestine, the fish must
be treated internally. There are several drugs that have bsen added to the diet to
contrel Qgiomitus (calemei, =arbon tetrachloride} but the most successful ¢ue is carbar-
gone. In Mie

higan we use 1 gram of carbtarsone per 1 pousd of food (1 level teasmoonful

of carharcone weishs U eramsi. The drus ehould be wsll mized in the feod snd fed imme~
diately after mizing., The {ish sheuld receive i reg for B consecutive days. In case
“the parssites have bsoome sstavlished within the cells, they carnelt be reached by the treat-

ment,

An unforsunate ciroumstanse in the treatment of this dizesse iz that the sick
fish lose their appetide and ne one has sver ex;la ined how te get the drug isto fish
that won't eat, except bty individaal fors VG Heed hich is ilmpossible with great numbers
of fish $-inch leng, Thas it is imporisni o : he disease in its early stages
before i% has spread to the entire stock go that ftreatment zan ve instituted before the
fish lose their apvetite.

rimately the same time every
ane is not toxiz to the fish,

&t stations where this
year, prephylactic measures are im
they can be treated svery wesk during the

Vi, F‘gﬁwﬁ t
Causstive Organisms Belisved to bte & rod-shaped bacterivm. Compound microscope
necessary for idsntification. '

Avnvesrance of fishe away. Tne dorsal fin is

usually attacked first, and other I oy involved later. Infection may begin
in the ecaudal fin and it may Be Lum ately votied away. laviz reports, *0rdinarily the
first noticezable indicaticn of % ’i @ s digtinet white line along
the outer margin of the fin. This white streax graduslly wmeves toward the basgse of the

cwing to the disintegra-

£
fin, while at the =zame time the osuter margin becomes bad X »
o] continues until eventually the

tion of the tissue betwesen the frayed fins. This proces
entire fin may be destroyed.®

In rainbow trout, the dorsal fin may develop a similar white, thickened area
slong the margin, but this is due to scar tissue from irritation by the tendeney of the
species to nip each other when overcrowded conditicns p evall. By locking at the fin
with a hand lens, the margin will sppear smooth instead of ragged as in fin rot.

Transmigsion: Bacteria are transmitted from one fish to another through the
water. Orowded conditions make the ftransfer relatively sure. Since the bacteria invades
the tissue, badly infected fish cannot be cured because chemicals applied externally do
not reach the bacteria. Such fish should be destroyed dbecsuse if not, they will reinfect
clean fish after a treatment has been given.
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Control Measures: In the case of fin ro%, the best method of control is to dip
the fish in a 1 to 2000 solution of coprer sulphate for 1 or 2 minutes., If the infection
is severe, it may be necessary to repeat the treatment several times at intervals of 24
hours to completely check the disease.

Pond treatments have been used with varied success, but vhere there is danger
of the bacteria invading tissue, and thus out of reach of the chemical, it is best to
be sure that each fish has received the recommended dosage of chemical.

VII.Diets

This section will not include specific diets to be followed or detailed analysss
of diets., Information of that nature can be found elsewnere in detail far beyond appli-
cation in Michigan hatcheries because of pregent limited availability of trout food at
feasible cost. It must be remembered that although certain diets may be successful
elgewvhere, the great volume of food needed in ocur state and the great variety of condi-
tions from one station %o another gives rise to problems noi encountered elsewhere.
Consequently, only general suggestions for maintaining a fundamental diet will be given
here. A healthy, well fed figh is more resistant to disease than a poorly fed, weak fish.
The diet must be varied to some extent to include necessary vitamins, because, for
example, fish may be well fed on a diet high in pork content and still be weak because
af dropsy and fatty degeneration of che liver that was caused by too much pork. Diets
containing high percentages of cther focds alsc lead to conditviong that weaken the fish.
In other words, quality of the foed is as important as quantiiy in the preduction of
healthy fish,

The following suggestions are only 2 few of the many that could be made,

a. Fresh meat should be fed at least once every week. Lack of fresh meat
cauzes anemia in trout. Rainbow trout are more sensitive to this lack than are brook or
brewn trout.

b, In the absence of ocean products or iodized salt in the diet, 1 tablespoon-
ful of a2 mixture of 1 percent loding dissolved in a 1 percent solution of potassium
iodide should be thoroughly mixed with every 50 pouwnds of food to prevent thyroid de-
ficiency and goiter. This condition has been common in our hatchery fish during the
past few years.

e. A steady diet of any cne preduct sheuld be aveided, unless the food contains
a good variety of essentials, as does the Cortland formula. The results and weakening
effects of a deficient diet may require a long period tefore any effect on the fish is
noted, and may never be recognized by the fish culturist but show W only as increased
losses from diseases that are usually considered of little importance.

do Brook, brown and rainbow trout are different specieg of trout and their
nutritional needs are slightly different. Although a good balanced diet is usually
gsufficient for all species, steady diets of one product may satisfy one specissg dbut not
the others. In the present predicament, vhere good trout foods are hard to obtain, varia-
tion of the diet is especially important. One example of the diffsrence in nutritional
requirements has been demonstrated in Michigan hatcheries. and in some of the Federal
hatcheries, during the past several years {1986-L7-48)., It was found that yearling
brook trout fed on a diet containing more than 25 percent horse products (liver, hearts
or meat) developed blindness from which they do not recover, accompanied by light body
color, but the brown and rainbow trout were not affsected.

e, The addition of one tablespoonful of mineral oil per 15 quart pail of feed
every two weeks will help to avoid intestinal disturbances due to faulty elimination.

fo Under no conditions should spoiied meat be fed te¢ fish,
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VIII. General observations on prevention of fish disease:

v in reducing fish diseasas.
aps, brushes, and other %ools

Cleanliness around the hatchery is the
The meat room should he kept clean for sbvious re G
used in the troughs and ponds should be rpgulally : soted, and a complete set assigned
to groups of troughs or pends to prevent transfer gase from one frough or pond to the
entire hatchery. Tools vused in a pend or trough containing sick fish should be used only
in that enclosure and thoroughly disinfeeted aftsr each usags. Enmge%vivectraxnlng of
men responsible for cleaning the screens and fseding the fish will ¢sach them to recogniz
cenditions that warrant the isclation of eertaln wrcughs or ponds to preveunt the spread
of disease.

Some ponds accumulate silt and mock, mized wlih uaﬁa sen food more rapidiy than
do cthers. AOﬂhma¢au* ong of this kind harbsr basitaeris e fish disease and trouble
is sure to folleow if these conditicng are permitied o

7 Lo snotner may be res n31bje
rraﬂ:fefrum Lo anotuer hatchery
usder sny circumstances. Lggs 31 s 2000 solution of
nevtral acrifiavine to ®Ill blct&fia treatment should be
made in s special treating bey made so Tkau @ .cD ;' san e ijwumersed in the
gzlution. To a treating box helding ' “f & 305 pervent sclution
2f nevtral acrifiamvire. (1636 oo of tent for tresting 4C0,C00
tront eggs in thig box, i wads LJ dfau: 2Y of neatral
acrifiavine ip 18634 ce of wa»er) aes, relafeoree with
w00 ez, of 3.4 pareent nant b he Nrsaalng box for

50 minvtes, during which imsure treatment of
all a*favcu. Beas should

e

The transfer of fish
aiso Tor transfer of disease.

digseases, whethsar
3

Finally, good commen Thorss g &
£ : spread b

in men sr fisgh, may be cauvssd ! S ¥
sontaminated water, toovls, and preventian of
Fimh digeass in hatcheries.

Ie Intreduction.

L’%

The use of «he
piatations of gusntiti
4iffcrynt measuring syst
jed in the text.

micale and drugs
es of materials.
emg, conversien

In the use of to fundsmentals must be
congtantly borpe in mind. i TP wer for their
very existence and any changes in iteg 1 hynuva“ e B»~ ¢t them. Temperature,
oxygen content, chemicals, etc., are 'mﬂnrgawh ituenu» to whieh fish
have very definite tolerances. EHigher watsr tempera 4 rease the metabolism of
fish and when the temperatures near the upper 1limif ol ran@so weaken the fish.
Consequently when fish are bteing treated with chemicals Tor disezse, water temperature
must always be considersd. If the instructions are for & dip of from ocne to three minutes
in a certain sclution, the shorter time should be used with high temperatures. If there
is any questicn in regard to the length of time fish should remain in & treating solution,
always try a few fish first at different lengrhs of time before subjscting a great nume
ber of fish tc the treatment so that if conditicns will net permit a longer treatment
the logs will be held to z minimum. The same zauticn shoul

¢ be used vhen you are using

a treatment to which you are unaccustomsed. Some treaiments recommended have been

developed teo cure certaln disseases witheut aﬂ*llng the fish and frequently the margin

of safety is relatively small, that ls, the concentration of the chemical necegsary %o
ai

kill the causative organism is very near a nanaen?r tion thab 11l alss kill the fish.
B

¥
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That is why directions should be closely folleowed and proper concentrations used, The
wrong way to test new treatments, as has been ovracticed, is to treat all the fish at
once, but with a greatly reduced amount of the chemical. This method results only in a
waste of the chemical and, since it does not affect the disease, the operator has no
further confidence in the chemical and the whole treatment is z failure.

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

Prophylaxis is an impertant part of fish culture that is not practiced as
generally in Michigan as it should be. The results are not immedistely evident and so
it is not spectacular, and it is quite impossible to prove that if the fish do not con-
tract any disease, it was because of prophylaxis. Also, just as in human medicine,
disease occasionally breaks out in spite of any preventative that is used., However,
prophylaxis does keep the fish in a more healthy condition at all times so they can
withstand better any disease that might break oui. As has already been done successfully
at some stations, a study of the times of the yesr that certain diseases regularly occur
can be made and prophylactic treatment for that specific disease begun befere the disease
is scheduled to appear,

II, Dipping Methods

The dipping method is wused only for treatment of external diseases and con-
sists simply of immersing the fish in s chemical hath for short periods of time. A
dipping box and basket is used by some hatcheries for ftreatment of fish by this method.
The basket should be made with wooden slides and a screen bottom. and of & size that
it will fit into the dippinsg box with only a small amount of surrounding room. After
the dipping box has been charged with the correct mixture, fish are placed in the
dipping basket and transferred into the mixture. When the correct time for treatment
has elapsed, the dipping basket with the fish is 1ifted ocut, placed in fresh water and
the fish transferred to the trough or raceway. The advantage of the dipping box over
the practice of holding fish in a net while being 4reated is that the fish have more
freedom of movement, allowing better contact with the chemical, and they are less
liable to be hurt by crowding. If 2 dipping box is used, = definite quantity of water
and chemicals can be used each time rather than computing amounts each time as when a
different sized container ig used each time. Another advantage of the divping methed
is that exact proportions of chemicals and water can be used for definite pericds of
time, as opposed to close approximations of proportions necessarily used in the pond
treatment. The principal disadvantage to dipping is that the fish must be handled.
In cases vhere small fish are held in a large pond, it is impracticable to try to collect
all of them for dipping. In cases of extreme hot or cold weather, picking up the fish
may do as much or more damage than the disease. Because the fish do not have to be
handled, the pond treatment method should be used whenever possibie.

Dip treatment is used for external diseases only. The following table
includes the chemicals commonly useds



Diseage

Gyrodactylus
Fin Rot

¢ill Disease
FPungus

*Method now obsolete.

en L Qe

Chemical Conceniration Time
*fcetic Acid 1/5090 1 minute
Copper Sulfate 1/2000 1-3 minutes
Malachite Green 1/15,000 1 minute
Copper Sulfate -1./2000 2 minutes

Malachite CGreen

1/10,000

2 minutes

Replaced by prolenged treatment, ag noted later,

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

The following table gives the weight in grams of the chemical and the
volume of water to which it must be added to give the desired dilutions

Dilutionsl gals 2 3 b 5 6 7 8 9 10 15 20 25
121000 3 3,788 7.578 11.36815,14318,93322.71826.50830,28334,07337.85356,78:75.70394.6
132000 3§ 1.893 3.79: 5.688 7.578 9.46511.36313.25315.14317.03518.93228.39537.85347.3
133000 32 1.26% 2,528 3.788 50053 6,313 70573 8.83:10.09511.35212.62318.92825.23331.5
134000 3 .953 1.89: 2.842 3,783 L4,73: 5.68: 6.62% 7.573 8.52% 9.4631k, 19018 92923.6
135000 2 o763 10513 2,273 3,038 3.798 L.5Ls 5,303 6,063 6,813 7.57311.36315.14318,9
1:10,0003 .38: .763 1.1hs 1.513 1.893 2.273 2.653% 3,038 30413 3.793 5.68% 7.573 9.4
1:15,0003 .253 .50: o768 1,013 14268 1.513 1,773 2,028 2.272 2.528 3.783 5.053 6.3
1320,000: .19: .38 o578 #7608 953 1.ils 1,323 1.513 1.703 1.893 2.84s 3,78¢ 4.7
12100,00¢ 0388 .08: 113 o153 1928 .233 .263 L3003 o343 .38: o578 768 .9

Consult the following table if a one percent solution of the chemical is

availables

Units of a 1100

oo oo

oo <o

Dilution Desgsired Solution Unite of Water
1-1,000 8 10.0 8 90 .0
2=2,000 2 5,00 2 95,0
1-3,000 2 3.30 3 G&.7 °
1-4,000 2 2,50 3 97.5
1-5,000 3 2,00 2 98,0
1-6,000 2 1.67 3 98.33
1-7,000 3 1.43 8 98,57
1-8,000 g 1.25 g 98,75
1-9,000 8 1.11 8 98,89
1-10,000 8 1000 o 99,00
1-11,000 g 0,909 3 99,091
1-12,000 g 0,833 g 99.167
1-13,000 2 0,769 2 99.231
1-14,000 9 0.714 2 99.286
1-15,000 8 0.667 3 99.333
1-16,000 3 0.625 g 99,375
1-17,000 3 0,588 2 99,412
1-18,000 3 0.555 3 99 Llss
1-19,000 3 0,526 g 99, L7k
1-20,000 8 0,500 8 99,500
1-25,000 9 G400 3 99,600
1-30,000 g 0,333 2 99,667
1-35,000 8 0,286 ¢ 99,714
1--40,000 2 0,250 2 . 99,750
1-45,000 2 0.22 3 99.778

(continued on next vage)
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—{Continued)
Units of a 1-100
Dilution Desired H Solution H Units of Water
1-50,000 g 0,200 H 99.800
1-55,000 3 0.182 g 99.818
1-60,000 S 0,167 8 99.833
1-65,000 3 0.154 3 99.846
170,000 3 0.143 3 99.857
1-.75,000 H 0.133 3 99.867
1-80,000 S 0.125 g 99.875
1-.85,000 g 0,118 g 99.882
1-90,000 3 0.111 H 99.889
1..95,000 3 0.105 3 99.895
1-100,000 H 0,100 g 99900

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

AMOURT OF FLUID OUNCES OF A SATURATED SOLUTION OF
COPPER SULPHATE NEEDED TO ADD TO ONE GALLON OF
WATER TO GIVE THE DESIRED DILUTION

Dilution 2 - 650_7509
1/1000: 292 -85 .78 73
1/2000: A6 (13,6 ce) .82 {12.4 ce) .39 (11.5 cc) .37
1/10,000: .09 .08 .08 .07




In working around a hatchery it is frequently desirable to know the equivalent
value of various units of measure. For this reason the following table of conversion
factors is appended.

To_Convert From To Multiply By
Acres Square feet ' 43,560,
Centimeters Inches 0.3937
Cubic cms. Drams 0.27053
Cubic cms. Ounces (fluid) 0.033814
Cubic feet per sec. Gallons per minute 448,831
Cudbic feet Gzllons 7,481
Cubic inches . Cubic cms. 16.3872
Cubic meters Gallons 26k,173
Gallons Cubic cms, 3785.4
Gallons Ounces 128.
Gallons Cubic inches 231,
Gallons of water Pounds 8,34
Grams Ounces 0.03527
Inches Centimeters 205k
Inches Millimeters 25.4
Liters Gallons 0,26418
Liters Dunces 33.8143
Ounces Grams 28,35
Ounces (fluid) Cubic cms. 29.57
Pounds Grains 7000,
Pounds Gramg 453,59




III. Pond treatment

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

In using fermalin as & pond treatment, first determine the volume of water
in the pond to be treated when it ig drawn down to an average depth of about one foot.
Then compute the amount of formalin necessary fto make a 1/8000 dilution. Distribute
the amount of formalin in several sgpraying devices, as backsprayers used in foregt fire
fighting, and dilute about 10 times with water. Next., draw down the pond to the pre-
determined level, shut off both inlet and cutlet, and spray the diluted formalin into
the pond as rapidly as possible, making sure that it is well distributed over the sur.
face to avoid local areas of high concentrations. After one hour has elapsed, flush
out the pond for several minutes and refill with water.

A word of caution should be noted here, The operator of the sprayer shouild
be aware of the wind direction so that the formalin will not be blown into his eyes,
Yo permanent injury will result but introducticn of formelin into the eyes is a very

painful experience.

The pond treatment with malachite green differs from the formalin treatment
in that the chemical is allowed to drift through the pond or frough with normal water
current rather than being held for a specified length of time.

To pond treat with malachite green, compute the number of gallons of water
in the pond when it is drawn dowmn to an average depth of one foot. Weigh the amount of
malachite green needed (one pound per 11,000 gallens of water) and diesolve in about
four gallons of water. The chemical will not completely dissolve in this amount of
vater but additional water can be added as the fiuid is used. Lower the pond to an
average depth of one foot and open the inlet to zlleow 2 normal flow of water (the flow
normally used when the pond is full). With a hand dipper, or some other convenient
device, rapidly add the solution of malachite green %ec the pond, starting at the head
end and working towards the foot of the pond. After the water has again become clear,
(it usually takes from 20 to 25 minutes) return the water %o its normal level. If the
treatment has been effective, fungus on the fish will be dyed a green color. If the
fungus is not dyed, either the chemical passed through the pond too rapidly, or the
amount used was not sufficient, and another treatment will be necessary. When fungus
growth is unusuzlly heavy, several treatments at intervals of 2 days may be required
to effect control. To avoid staining the clothes and skin, malachite green crystals
should be handled with care.

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

Copper sulphate is also useful in preventing the excess growth of weeds in
rearing ponds. Ten gallons of = 5 percent solution added fo the water three times a
week is effective. The solution should be added at the inlet, drop by drop so that
a concentration of approximately 1/1009000 is maintained. This conecentration will not
affect fish in the ponds. The treatment chould be started btefore the weeds have attained
a heavy growth.
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