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MINNOWS (CYPRINIDAE)

We Fo Carbine

Introduction

The minnow family, inhabiting the fresh waters of the Horthern
Hemisphere, is one of the largest families of fishes, It contains about
200 genera and well over 2,000 species, of which about 250 are found in
North Americe. Most of the minnows are of small size, Some never attain
e length of over three inches, and the majority never exceed a length of
eight inches. A few species reach a length of from two to five feet and
a weight of 80 pounds, but our largest native Michigan minnow (the hormed
dace or creek chub) seldom exceeds a length of 10 inches. The family
contains the shiners, dace, chubs, carp and goldfish which are familiar
to manye. The carp anc goldfish are not natives of Yorth America, but were
introduced from the old world.

Minnows are usually thought of as bait for fishermen. The name
"minnow" is cormonly but erroneously applied to small fishes of all speciess,
The mud minnow and top minnow, two species of which are used as bait,
belong to other families, Young specimens of geme and food fishes, which

]

should be called fry or fingerlings are often spoken of improperly as
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minnows, e Ze, perch minnows end pike minnows. The true minnows are
distinguished from all other fishes by their possession of the following
characters:

l, There are no teeth on the jaws,

2. There are no scales present on the head.

3¢ There are no spiny rays in the fins,

4, The single dorsal fin has less than ten rays,

Fach species of minnow seems to prefer a more or less definite
hatitat, and to require this habitat to satisfy its needs during various
stages in its life history. For example: some species, such as the
horned dace and the common shiner, require stream conditions for spawning,
and therefore cannot be reared through their entire life cycle in ponds,
Other species show a decided preference for rather large lakes, small
ponds, or large rivers, and do not thrive in habitats which fail to meet
their requirements. 4An illustration is the case of the lake emerald

shiner, Notropis atherinoides, This minnow is almost incredibly abundent

in the Creat Lekes, where it is an important item in the diet of the lake
trout and other predacious species. ZEfforts to establish the leke emerald
shiner in small inland lekes have been uniformly unsuccessful,.

¥innows are generally carnivorous, feeding upon insects and crustaceans
(water fleas), but some species are ommivorous, and feed larzely on vegeta-
tion (especially algae) or the organic slime found on rocks and on the
bottom, a5 well as on insects and crustacea, XNone of the minnows is
strictly herbivorcus,

Iinnows ere adapted to 2 wide variety of conditions, spawning profusely
and everywhere finding an abuncence of food. 7hile some species may prey

B

on the eggs of game fishes, they also eat theeggs of noxious and less
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desirable species, thereby holding them in checks. The importance of
minnows is not generally appreciated but the abundance snd well=being of
the larger food and gare fishes in many waters seems to be conditional
upon a permenent stock of minnows. EIesides fishes, the fish-eating birds,
turtles, end various other enimals depend upon fish for food. If an
abundent supply of minnows is present the predatory animals will probebly
eat fewer of the more important food and game fishes,

The carp is the only minnow of any direct importence as a food fish
for men in America. AlShough all minnows are edible, their flesh is of
inferior quelity, and only the larger species are used as food. INinnows
are, nevertheless, important links in the humen food chain, for they
convert organic matter and minute forms of plant and animal life into
foods for other forms of life which eventually serve es food for man,

There are no fewer than 38 species of minnows in Kichigzen waters,
The table below zives the distribution, habitet, spawning regquirements

and the maximum length attained by the most important bait species.



Tistribution List of Corron lichipgan Xinnows

General distribution and
atundance in MNichigan

Hatitat preference

in Michigan

S. part of |3, part of | Upper Spavming iaxximun
Common name Lower Fen. | Lower Pen, | Pen. Ceneral Specific requiirenents | length
River chub C%f C R Creeks and | Cravelly Gravel in 10 in,
rivers and weedy| stream
aresas
2, .- . .
Horthern creek A¥ A A Small Loderate Gravel in 10 in,
chub (horned creeks to rapid stream
dace) waler
NMorthern red- Rg/ C C Lakes, Bozgy Bggs scattered] 3 in,
bellied dace ponds, and | waters over aqusatic
creeks vezetation
Golden shiner A A c Lalkes, Weedy " " 10 in,
ponds, and | waters
streams
Cormon shiner A A A Creeks end { Clear Gravel nest 8 in,
rivers weters Streem
Blunt nosed A A C Lakes and Sandy fggs leid on 4 in,
minnow sluggish snosls under surfeace
streams of stones,
boards, and
other objects
Morthern fat- R C c Ponds Roggy " " 3 in,
headed rminnow waters
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(£fter Tutts anc Cooper, "iirmows of Yichigan" ir pars.;



The culture of minnows ty dealers is being encouraged by the Conserva-
tien Cepartrent. BRBesides furnishing the dealer with an adequete suprly of
mirnows of all sizes &t ell times, propagetion aslsc promotes the irterests
of good fishing ty conserving the natural food suprly in our lekes end
streerms. This supply of focd is needed by the game fish thet occur irn our
waters., Ac the presert time the supply of minnows in some of our lakes
and streans ig in & serious state of depletion, Fishermen and dealers waste
thousands of minnows daily by careless handling and improper facilities for
transporting end holding. At times when minnows are eeasily teken, fisher-
men end ninnow dealers are prone to take rore minnows than can be safely
carried. Thnis usuelly results in the loss of part or all of the minnows.
The cormercialization of the minnow resources of our inland waters is not
in harmony vith the present conservation prograr. end steps have already been tzken
in some states to prohibit the use of natural supplies of minnows for bait
purposes., The Conservetion Department of the Stafte of NMichigan is willing
to assist in all reasonzhble ways those who raise or desire to raise minnows
or bait fishes,

All orgenisrs are dependent upon a particular combinetion of factors
for their existence and develorment. Ior the best results we must maintain
a balance of these fectors which will favor the propagetion and growth of
the fish znd the organisms thet enter directly or indirectly into their food
supplye Just sc cattle end sheep sre dependent upon foragze, so fish are
dependent upon elgee &nd other plents. Bubt unlike cebttle, fish do not
usuelly consume plants directlys There are generelly a series of smaller
orranisms that feed upon the plants or upon each other, which in turn are

eaven by the fish. Thus, fish sre the fipel link in the food chain,
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General Suggesticns on Linnow Culture

To avoid some of the difficulties experienced in the care and feeding
of mirnrows, the followirg gereral suggestions are given.

The ideal loceticn for raising minwnows is an outside pond similar to
state-ovmed bass or bluegill rearing ponise. The ponds should have &
continucus supply of fresh water, althouzh it need be no more than encugh
to meintain the proper level. A good crop of aguatic vegetation should be
present in the pond. No definite sized body of water is required. The
pond should be sc built as to drain to the outlet end, in order to facilitate
harvestirg, sorting and distributirg the crop of minnows and cleeming the
pond. The physical requirements for the locestion of a pond of this type
may be observed at sny of the state hatcheries which rear warn weter fish,.
Certein species are eesily and inexpensively adapted to pond culture.
frother veluable feature of rearing ponds is that the fish mey te sustained
in & large part by the natural food that is produced by the pond.

To increase the productivity of ponds, i.e. to increase naturally
produced fish food orgesnisms such as insects, water fleas, etc., each pond
should be fertilized, Some investigetors in minnow culture recommend
applying horse manure st the rete of one ton per scre. Langlois of Ohio
used one quart of superrhosphate of lime and six guerts of sheep manure to
each 100 cubic feet of water. "Tiebe of the U. S, Zuresu of Ficheries
used & mixture of 1l pounds of soy bean meal and 5 ounces of superphosphete
tc each 500 cubic feet of water, OF course a great desl cdepends upon the
kinds end prorortions of chemicels present in the water., Under ordinary
circumstences either horse or cow manure would be sufficient. The pond
should be fertilized esrly in the spring. One fertilizetion should be
sufficient if horse or cow merure is used. I{ commerciel fertilizers are

used, several fertilizetions yearly may be necesssry,



-7-

Yhether minmows are produced in privete rearing ponds or teken fron
public waters, a retaining fank or screen is necessary for holding them
until needed. Fishes require oxygern (which is obteined from the water),
and if e screen or live box is used it should te so constructed that water
currents will pass through the box or screen. The live box should be
large, at lsast 3tx3'x6'e If & tank or trough is used, the best means of
aeration is & continuous flow of well aerated water entering the head of
the teank, If this is not feasitle a continuous fine; spray of compressed
air inftroduced near the bottom of the teank will be sufficient. It is
more satisfactory to have a natural flow of water through the tanks because
the cost of installation of pumps or air compressors is usually prohibitive
and thére remains the possibility of brealzdowne Troughs should be buillt
under cover or in the shade in order to keep the temperature of the water
as low as possible, Cold water will hold more dissolved oxygen than will
warm weter, The rore oxygen, the more fish that can be held in a container
of a given size. Avoid the use of city water, as it is usually chlorinated,

1

and chlorine in sufficient concentration is lethal to fish. If possible,

A P

do not allow the water to run from one ?fg?t %o another, as this warms
the water and, in case of disease, will allow the water borne infection to
spread to other troughs. If water is supplied under pressure, three-
quarter-inch pipe drilled with 1/8 inch holes, 4 to 6 inches apart laid
down the center of tThe trough, will insure constant seration,

£t =211 times crowding should be avoided. XNo more fis: should be
tank than cen readily be disposed of in a few days,

B

The 1ldeal number of {ish to carry per unit of space cannot be stated as

W

conditions vary with the species and size of minnow, size of tanks, character
of water, tempersture and meny other factors. The meximum number can Ttest

be determined bty actual experience. 4 greater number of minnows cen be
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carried during cold weather than during hot weather, Tanks should be

e Tareu

NN S

drained, dried and if of wood should be painted at least once a year. At
regular intervals of a week or two weeks tanks and dip nets should be
sterilized with a concentrated solution of salt or of coimercial copper

sulfate (blue vitrol) which is a cheapr and efficient disinfectant, How-

ever, care must Le exercised in use of copper sulrhate as it is toxiec to

y

ish in very small amounts. A good stocx solution should be kept on hand.
It cen be made by placing seversl inches of corper sulphate in the bottom

£ a 2 quart fruit jar and filling the jar with water. Approximately one
pint of this solution will sterilize a tank 2'xz2'x10', Screens should be
cleaned deily, or more often if necessary. A4 common scrub brush fitted
with a handle of convenient length nmekes an excellent screen brush.

The tenk snould be of wooden construction, or of smooth concrete,
with the exposed surfaces painted with coal tar thinned with turpentine,
or with asphaltum painte. These paints are economical and rather impervious
to water. Lany people find that large metal stock tanks (used for water-
ing cattle) are suitable. The outline of thé& tenk or trough should be
rectangular rather than square, with the inlet at one end and the outlet
screen 2t the other. Concrete tenks have proven to be very sstisfactory,
the most economical size being 12'x3'x2' deep. All tanks shnould slope

slightly towards the outlet to facilitate cleaning,

Transportation of Eall Ilinnows

S1VE

In securir.g minnows care should be exercised to avoid exce

n

kercdling or injury. Vhen using a seine, Le careful not tc drew the bag

teco tightly, thereby enterglirg the fish in

[»]

the debris, but rather leave
b ¢f water for fish %o be reroved.s It is Lest

not T¢ rercve the net from the weter vhile sorting cut the fish. IT



ressitle remove the fish with e smell, shallow, fine-meshed scap, dip net,

or eremel Cipper, returning to the water alive the young gere fish and

other protectel species or those nct wented., In transporting the minnows

evoid excessive crovidirng

o, esvecielly in hot weather, The water ter perature

23

should be kept below 70°F. 2ddition of small guentities of ice, cr small
quantities of cold water should eccorplish thkis result, Aeration will te
meintaired ty the splashing of the water during transit. Yet, if the
containers are large this may no® be sufficient, end hend-dirping of the
water may have to be performed at short intervals. Presernce of insufficient
oxygen can be recognized readily becsuse the fish will all be at the surface
of the water, many upon their sides. The oxygen supply ma; be increased

by adcding small quentities of fresh water or by dipping out a bucket full
end pourirg it back, letting the water splash egainst the sides of the
container. Small oil drums, or milk cans that ere cleen and senitary are
the rost efficient containers for hauling fishe An old dipper, bucket or
tomato cen punched with holes makes a fine hand aerator. If the water is
cold and the can 1s no% overcrowded, hand eseration is not necessary. A
large tank fitted with e water pump or other serator is the most satic-

factory arrengement. Cans and tenks should be sterilized before each trip,

Care shoula be taken to avoid sudden chenges ir the temperature of

the water., A pocket thermometer is a necessary part of the equipment of

every mirnow dealer. CZefore placing the fish in tenks or ponds, conpare
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the Terrereture of the water in the cans with
Try to get the texperstures approximetely equal before the fish are
changeds This cen be accorpliched bty adding a bucket full of water from
the pornd or tenk to the can, or by plecing the cen in the tank or pond.
This operetion should change the terperesture graduelly, allowing ten

D

rminutes for each two or three degrees change, Vhen there is a cdifference

or cver 1C degrces, at least 20 minutes or rore should bte allowed for esch
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2 to 3 degrees chenge in terperature. Artificial serstion should be re-

Fal
L

corted to at this time if necesssry. Sudder changes in terperature will

¥ill every Pishe

1)

reeding Linnows

+

Fish held in tanks or troughs for more than a few days shoulc be fed,
because underncurishrent reduces their vitality. Underfeeding is not as
harmiful as overfeeding, because the lstter tends to make the fish sluggish.
Yo more food should be given than can be eaten at a sirgle feeding, as
surplus food becomes sour, decays, and uses up oxygen, thus polluting
the water and inviting er epicdemic of disease. All of the unesten food
should be removed shortly after feedinge Ifost species of mirnows can be
kept for & limited time by feeding bread and cracker crumbs, A definite
type cf food cernot be prescrited for any species, The use of finely ground
oatmeal or other cereel will usually suffice, If the fish are to be fed
over long periods of time it is best to use a balanced diet consisting
of vegeteble, meat and mineral matsrials. Cooked oztmeal and finely ground
meat scraps are good. The amounts of either can best be determined by
experimentation. Dog rations such as "Balto," or "Rowena Dogz Biscuits"
are scretimes used, and may be mixed with rew bveef liver or cther ingredients,
& mixture of cler or fish measls with catmeal or some other cereel is also
good. The occasicnel feeding of esrthworms or Daphmia (weter fleas) or
other aguetic orgenisms sesms to be of value, ' These organisms may be
obtained from lekes with The use of extremely fine meshed cone-shaped

4

nets, towed behind a boet. (Defte on retrods of Daphnie culture will be

furnished uvpon request,)

Dise&ses

the mest cormon disesses of minrows are fungus end teil rot,

Thite fungus results from lecl of oxyren, sudden chenges in terperature,
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oocd in the water or other unsaritar;” conditicus, or from rough
T fisr or rerove the protective coating
of mucous. Excrement from heelthy fish is darl, znd when elther white
or yellow indicetes overfeedirg. Illness is showm by bloodshot fins,
g dorsel fin, fish resting on bottom or lacl of apretite. If only
one fish is affected, this condition mey ssfely be assumed to be over=
feeding or constipation; if many show disease symptoms, it ma)y be assumed
that something is wrong either with the focd, water, oxygen supply or
temperature conditions,

Infected fish shoula be removed immediately end either destroyed or
rleced in e seperate tank to avold spread of the infection. Disessed fish
should be dipped in a strong solution of salt, notessiwur permangensate,
or copper sulphete until the fish snows signs of acute distress, when they
should be removed to a separete tank with fresh water. Repeat dippings

daily. 7Twelve ounces of salt per gzallon of water, or spproximately one

ck

teespoonful of copper sulphate per gallon should be sufficient for dipping.

If after several treatments the condition does not improve, it is best to
destroy the fich. Ir many cases transferrirg the fish to fresh running
water is sufficient. 7eekly salt baths of about 3 ounces cf salt per
gallon of water for healthy fish ofter proves beneficial in correcting
constipation and improvirng their appetites, Leave the fish in the bath

for a half en hour or until distress is noted, sereting the water constznt-
ly curing treatmert. Srall arounts of epsom salts are sometimes used in

bath or irn food,

Habits and Culture

Following is a description of the hebits and the culture of several

species of mirnows which have rroven of value as bait,



2lunt-nesed iinnow (Eyborhynchus notatus)

This minrow hes a wide distribution over the entire state of lichigan.
It is found in lekes end streers with sand- or gravel-bottomed shoals,.
The minnow &attains & maximum length of 4 inches end e maximum age of 4 years,
It is thick bodied, broed andé flat between the head and the dorsal fin,
where the scales are small and crowded., The snout is rounded and protrudes
beyond the small wmouth, which is on the under surface of the head. &
prominent black spot is present at the base of the tail fin. In breeding
males there are three rows of large calcareous tubercles across the snout,
The hesé and upper part of the body are bluish black; the skin on the back
in front of the dorsal fin is soft and spongy. The spawning season extends
from May to the latter part of August, at water temperatures of about
7OOF. or highere. By preference the eggs are laid on the flat and smooth
lower surface of submerged objects, close to the bottom (1 inch or less).
Almost any object such &s logs, rocks, slabs, tin cans, crock, tile, etc.
may be utilized. The blunt-nose rarely spawns where the bottem is thick
mude It prefers water 6 inches to 3 feet in depth for spewnirg. Esecause
of the protracted spawning season all sizes of young are obtained. Some
reach maturity by the beginning of the second summer; others later in their
second sumzer or first part of third, depending upon when they were
hatched, and upcen the water terperature. The blunt-ncsed minnow is & general
feeder upon all smzll organisms end is partially herbivorous,

The blunt-ncsed minnow is a very importsnt forage and bailt fish and
is readily adapted to pond culture., Artificiel speawming devices may be
installe¢ ty merely pushing small boerds or shingles into the sides of
the pond just above the bottom, especielly ir ssndy areas, The shingles

cen be rlaced fairly close together and ma; be staggered one above another,
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The edult males will then work out the sand and gravel beneath the shingles,
constructing a small excavation extending several inches into the bank,
Flat rocks end broken pieces of tile placed on sandy bottoms may also be
useds With this metrod it is possible to obtain a production of 100,000
or more fish per acre by the end of one seascn,

Artificial feeding methods should be atterpted if the pond is over=
crowdeds &Any foed will be eaten, but it must be finely ground. The food
may be scattered over the pond or placed in small containers upon the

bottom of the pond,

Fat-lLeaded Mnnow (Pimephales promelas)

The fat-hecaded minnow occurs over the entire state of Michigen. It
is most ebundant in sluggish, boggy streams and smell lakes. This minnow
seldom reaches a length exceeding 3 inches and a mexirum age of 4 years,
It greatly resembles the blunt-nosed mirnow in having a prorinent black
spot on the base of the dorsal fin, sbout half way up. The fat-headed
minnow is deeper bodied than the blunt-rose, and the mouth is small and
located at the end of the snout. Breeding meles are blackish on the head
and back. They have three rows of large tubercles across the snouth,
other large tubercles on the chin, and a prominent spongy area on the
back between the head emnd dorsal fin,

The spawnirg habits of the fat-headed minnow are very similar to that
of the tlunt-ncsed minnow, The spawning; season extends from the latter
part of Yay into fuguste. The egrs are deposited on the lower surface of
submerged objects, which may be of elmost eny kind of meterial, ir they
ere of s:itable share and size. Faturity is resched during the second

yvear. This minnow feeds on all types of food, but it is believed tThat

algae meke up the tulk of the diet,
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Tris fisk is much hardier then the blunt-nose, and is able to with-
stand crowdirg in small contairers. roné culture methods for this fish

are similar to those for the tlunt-ncsed minnow.

Golden Shiner (YNotemigonus crysoleuces)

The golden shiner occurs abundantly throughout most of lichigan.

It shows o decided preference for weedy lekes, but is common in some of
the larger rivers., It prefers shoals where vegetation is moderate to
dense, The body is very deep and flatly compressed. The head is short,
low, and fleattened; the mouth is small and oblique. The sides of the
body ere silvery, with golden reflections. The fins are yellowishe 1In
some locelities and especially during the breeding season the fish are
of & brillient golden color,

The golden shiner has a long spawning season, extending from kay
until late August. The eggs ere adhesive and stick to aquatic plants,
roots and to filamentous algee. A length of 3 inches may be atiained
by the end of the first year, but due to the protracted spawning season
fish of ell sizes are likely to be encountered, Laturity is reached at
the age of one or two years, A maximum length of 10 inches has been
recorded for this species in }Michigan. The golden shiner feeds mostly
upon enimal plankton (water fless and allies), occasionally taking insects
end algae,

The golcen shiner is easy to raise. Any small weedy pond is well
suited to its 1life and reproduction. It is rossible to produce at least

1C0,000 rolden shiners per acre the first surmer,
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Forned Tace or Creek Chub (Semotilus atromaculatus)

The horned dace is one of the most abundant strear fish in Kichigan,
living in most of the smaell streams in the state. It is one of the largest
of Yichigan minvows, males ccmmonly reaching a length of 8 inches. The
coler is olive ebove and light grey below. The body is robtust; the head
large ané broad with a large mouth reaching to the level of the eye. The
scales are crowded toward the head and are much smaller than in the horny-
headed chub (river chub). There is a conspicuous bleck spot at the base
of the dorsal fin, in front, end a dark bar at the shoulder. Breeding
meles have two rows of large tubercles along side of head, one row on
each side,

Spewning occurs in cleer streams, on & bottom of goarse gravel,
usually et the head of rapidse. The male guards and builds the nest,
Spawning usually extends from the latter part of April to July. The diet
of the horned dace is largely carnivorous. The list of organisms eaten
by the horned dece includes iusects, crayfish, earthworms, snails, small
fish snd some aquatic plents. With such a versatile appetite, the creek
chub firds suitable food in rost aguatic habitats, 1Its 2bility to eat
rather large fish mekes it undesirable to leave adult horned dace in the
sar:e pond with younge. This fish is one of the test beit minnows; it is
extremely hardy anc en ective swinmer. Its large size makes it an
excellent pike bait,

It has been found that the creek ahub will not spavm in the still
weter of ponds. Perhaps with aslight current of water at one end of a
porc, fleowings over grevel (place the inlet pipve flush with the pond bottom),
spawning might be induced. A4 smell section of stresx would be ideal for

Eal

tris species. It hes been found that artific

[
[}

el propagation can be
cerried on succescfully, Tthe eggs snd rilt being stripped as in trcout

culture. The ezgs of several females should be striuced into a clean,
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shallow pen. Zre milt of a male shoulc then te stripped intoc the seame
pan, end with a gentle rotery movement the eggs end sperm should be
mixed. After thiis has teen repeated severel times a small amount of
clean, fresh water should be added. After thorough end careful mixing,
the water should be poured off. Tiepeat the operstion until =211 surplus
rilt has beer washed eway and eggs are clean, After setting e few
monents, the eggs should be gently poured into a bucket of water and
allowed to harden, which takes approximately one to two hours, the
water being changed, carefully, at intervels. After the eggs are
harderned they should be removed to trays, made of cheese cloth tacked
on to wooden frames, and placecd in troughs or tenks where a wesl current
of weter can pass over them. TDead eggs show up white and should be
picked off daily to prevent the growth of fungus. Hatching should take
place within two to three weeks, depending upon water temperatures, After
hatching, the fry should be removed to a pond. The horned dace attains
e length of between 2 and 4 inches by the end of the first year. These
fish can be fed eny of the diets nemed previcusly. They feed readily,

churnirg the water in e manner similar to trout.

Common Shiner (Hotropis cornutus)

The cormon shiner is found cver the entire stete of Ilichigan. It is
one of the most ebtundent of lichigan mimmows, being dorinantly a stresan
species, but it is occasionally founé in lakes. Large males often ettain
g length of 8 inches. The body is short, robust, deep, and flattened from
side to side. <“he head is larze. #me® Txposed portions of the large
sceles sre stout three times as deen as theyv are troad. Dark stripes run
tetveen the escale rows on the backes The Lod; coclors are olive green to
crey ebove, grading throuch silver along the sides to vwhite

telow. ZDreeding

meles reave lerge tubercles on the topa of the hezd, and the bod; snd fins

3
are brillisntly colcred in verious shades of orsmge and pink,
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Spavmirng, so far as is lmovin, occurs only on stresm riffles over

ing,
gravelly bottom, altrough it may teke rlace on gravelly shoals in
lekes, The spewning season extends from the latter part of Iay into
June, at water temperatures that are over 657 total length of approxim-
ately 2 to 3 inches is reached by the end of the first year. Between
2 end 3 years are necessary for the species to reach meturity. Food
studies indicate that equal amounts of plent end enimal material are
eaten., It has also been shovm that they feed generally from the strean
bottom, to the water surface,

Very little work upon the artificisl propagation of this fish has
been atterpted. One writer found t hat they would not spawn in ponds,
Xnowledge is not aveilable as to whether or not stripping can be carried
out successfully., If artificisal propagation is attempted, the pond used
should heve a strean entering so the fish could ascend to spawn, Artificial
streeam conditions could be imitated by creating a current of water to wash

over gravel at the head of the pond (similar to thet described for the

horned dece).

Eorny-headed Chub or River Chub (Nocomis biguttatus)

The river chub lives in the larger creeks and smaller rivers in
Iichigan. It is seldom found in stagnant weters, Its form is robust and
; compressed, bearing sounie reseriblance to the creek chubt in
this respect, but differing by lacking the blaclk spot at the front part
of the dorsel fin. Adult breeding males have the entire upper part of the
head covered with large tubercles, and displey a large vermillion spot

M

on either side of the head, behind the eye. The mouth is large 2nd slmosy

Fal

terninal and does not reach to the level of the eye. The =cales are

large and are not crowded together near the head, The color is bluish olive,

fins are pale orange and unspotted,

-3}
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with conpery reflections,
It v
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The river chub prefers swift-water strsems with gravel hottors.

Spevming occurs during the latier part of May and the first part of June,

and tekes place over gravel riffles in watsr between one a2nd two feet

i o, s X
deep, with a termperature of 65 F, or more. The male bullds and guords

i
<

[0}}

the nest. The males, which exceed the females; in size, mey attain a
length of 10 inches, Two or rore yesrs are required for the species Yo

reschi maturitye. The diet includes the larval and nymphal stages of insects,
smeller crustecea (water rlews), earthworms, terrsstrial insects, algae

and occasionally small crayfish, and small fish. The river chub is a fairly
herdy fish in minnow pails and storage tanks, and is a lively and excellent

bait minnow,

It has been found thalt this fish will 10t spawm in ponds. MNatural
spevming takes place only in running water over a gravel bottome. If the
culture of the river chub 1is attempted, a section ol suitable stream
should be available, lost desirable would be a pond fed by a small,

L

cravel-bottom strean. After the nabturally spavmed eggs hateh the young
fry would find thkeir way into the pond. Artificial strippiag would

probably be successful, using the same methods described for the horned

dece, in which case natural spewning facilities would not be essential,

Torthern 2ed-bsllied Dace {Chrosomus eos)

There are two specizs of red-bellied dace. One is a northern form,

(]

. 2053 the other, C. erythrogaster, is found only in the southern part

of the lower peninsula of Uichiren, The northern red-bellied dace is
found in toyp ponds, where it is usuelly sbundant, and in sluggish streams
end in Tckes. This fish reaches a meximun length of three inches,

The color is olive to dusky atove, and belowr writh two broad, black
\ ‘s :
reedine meles the

T PR

colorad with red
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and yellow. <he :zoutnr is small and terrinal, The spawaing season extends

by

rom “re latter part of lay into -uguste. The eggs are deposited in masses

o
(=)

Fhy

of filsmentous algae. ZXaturity is reached at the end of the first year
by sore individuals, but not until the second by those hatched late the

preceding suwmmer., food studies indicate that this fish is meinly herbivorous.

e

It is a fine bait for such fishes as perch, craprie, and rocix bass. It is
extremely hardy and is long lived in crowded minmow pails,

Txperimental esvidence shows that it is possible to rear the red-bellied
dace in small, weedy ponds. A production of well over 100,000 per acre
has beer asttained. Tertilization to insure a luxuriant growth of algsae

is advisable,

1er General Sugsestions on Cultur
Marther ral Sugzestions 1-ure

For the person just starting out to culture minnows for commercial
purposes, it may be advisable to mention a few problems that may develop.
It would be well to have plenty of pond space, and a small section of
stream, with gravelly bottom. Each year a certvain number of adulzs must
be held over for use as breeders the following year., It would also be
wise to allot a certain number of fish each year to a pond to provide a
supply of bass and pike minnows. lost dealers raising their owm bait
find that they have & sufficient supply of srall minnows, but not enough
of the larger ones. Thres to four years may be required before an ample
supply of larger minnows will be available for sale,

It is possible to obtain en excellent yield of minnows the first
year. A srmzll percentage of these will te lost due to predation and natural
rreciabl; eac: successive year that the

fish are kept. Fish like the blunt-nosed ninnow end the fat-headed minnow

do not live more than two To three years, frequently dying after their

first spevming., OSpeciss similer to the horned dace will eal smaller fid,
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If poor nstural food concitions prevail, the cost of feeding the

- - 0

fish may te prohibitive, but fertilization of the pond wculd probably

ol
L

nerease the amount o

pe

natural food,.

An epidemic of disease may kill off ell of the fishes in one pond or

#rogt, as it occasionally does even in our best regulated hetcheries. All
_——

equipment shouléd be sterilized at frequent intervals,
Until & person becomes expe~lenced in fish culfural work, the fish,

ponds, etc. must be given constant attention. Fish culture does not consist

3

merely of placing a certain nuwber of adult »reeders in a pond, and reap-

ing the harvest several months leter, Disease, undernourishment, over=-

feeding and its consequences, must be spotted irmediately, and a remedy

prescribed, After several years of experience in fish culture the sign of

trouble cen Eg.readily observed.

In removing fish from lakes, ponds and streams it is much more desirable
to use traps rather than seines. Do not handle the fish any more than is

necessarys. Zxcess handling knocks scales off the fish, and removes the

mucous layer covering the body, thereby leaviang these spots open for infection,

Preserving Minnows for Balt

1, Teke one part of formalin (formszlin can be obtained at any drug

store) and add 29 parts of water., Ilace the minnows in a container that
cen be sealed tightly, add enough solution to cover the minnows and place
in a2 dark place (to retain natural colors and silvery hues) until ready %o

"

use. «hen read; to use sogk the fish in wefer overnight to remove the
formelin znd add & fer drops of rhodium To disruise the punzent odor of
formalin,

2e rreezing metrod. ZFloce dsad minnows in smzll conteiners (ice cream
cartons are inexzpensive and easy %o ottain). Flace in the freezer of your

mecherical ice Ttox. Zefore using, thew The minnows out by placing in weter.

(o}
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