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The mi:mow family, inhabiting the fresh waters of the Worthern 

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 .America. Most of the minnows are of small size. Some never attain 

a 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 I1lichigan minnow (the horned 

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 many. ".'he carp a.ncl goldfish are not natives of North 1\Jnerica, but were 

introduced from the old world. 

Minnov-rs are usually thought of as bait for fishermen. The name 

"minnow" is commonly but erroneously applied to small fishes of all species. 

The mud. minnow and top !Pinnow, two species of which are used as bait, 

belong to other fa.mi.lies. Young specimens of game and food fishes, which 

should be called fry or fingerlin6s a.re often spoken of improperly as 
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I"in."1ows, e. g;., perch minnows and pike minnows. The true minnows are 

distin6uished from all other fishes by their possession or the following 

characters: 

1. 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. 

Each species of minnow seems to prefer a more or less definite 

habitat, and to require this habitat to satisfy its needs during various 

stages in its life history. For exarrrple: some species, such as the 

horned dace and the coF211on shiner, require stre~m conditions for spromin6 , 

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. Jm illustration is the case of the lake emerald 

shiner, Notropis atherinoides. This minnow is almost incredibly abundant 

in the Great Lakes, where it is an important item in the diet of the lake 

trout and other predacious species. Efforts to establish the lake emerald 

shiner in small inland lakes have been unifor:mly unsucce~sful. 

l5.nnov1s are generally carnivorous, feeding upon insects and crustaceans 

(water flee.s), but some species are omnivorous, and feed largely on vegeta­

tion (especially algae) or the organic slime found on rocks and on the 

bottom, as well as on insects and crustacea. None of the minnmvs is 

strictly herbivorous. 

LinnoYrn are adapted to a 'Nine variety or conditions, spm'ming profusely 

and everywhere finding an abundance of food. 7ihile so:ce species rr.a;-/ prey 

on the eggs of g~~e fishes, they also eat theeggs of noxious and less 
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desirable species, thereby holding them in check. The importance of 

mi1n.m:s is not generally appreciated but the abundance and ·well-bei::1.g of 

the larger food a.110. ga.r;_e fishes in many waters seems to be conditional 

upon a permanent stock of n:innows. Eesides fishes, the fish-P,~ting birds, 

turtles, and various other animals depend upon fish for food. If an 

abundant supp4y of :rninncrns is present the predatory animals will probably 

eat fewer of the more important food and game fishes. 

The carp is the only minnow of any direct importance as a food fish 

for man in .America. Although all minn.ows are edible, their flesh is of 

inferior quality, and only the larger species are used as food. Minnows 

are, nevertheless, important linl{s in the human food chain, for they 

convert organic rr~tter and minute forms of plant and animal life into 

foods for other forms of life which eventually serve as food for man. 

There are no fewer than 38 species of min_r1ows in 1Cichiga.n waters. 

The table below gives the distribution, habitat, spavming requirements 

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



Co::r,on ne.me 

River chub 

:t-Torthern creek 
chub (horned 
dace) 

}Torthern red-
bellied dace 

Golden shiner 

Cor:mon shiner 

Bh:nt nosed 
minnow 

Forthern fe.t-
headed r.:inn m'! 

1 
·; Co:r..mon 

J..bundant 

~· Pare 

. -":-

Distribution List of Connon 1:ichi;an l~irL'1ows 

General distribution and Habitat preference 
abundance in !5.chigan in nchigan 

s. part or u part 01 Upper ;':. 

Lower Pen. Lower Pen. Pen. General Specific 

c1/ C R Creeks and Gravelly 
rivers and weedy 

aree.s 

A'?;; A A Small Eoderate 
creeks to rapid 

w-ater 

R§i C C I Lakes,, Boggy 
ponds, and waters 
creeks 

A A C Lakes,, Weedy 
ponds, and waters 
streams 

A A A Creeks and Clear 
rivers waters 

A A C Lakes and Sandy 
sluggish shoe.ls 
strearrcs 

R C C Ponds Boggy 
vre:te:·s 

------- -

(.Afte1· ~u·::ts 2.r..C:. Cooper, "Linnov,s of }/ictig:an11 iL pars.) 

Spavming ia.ximum 
req,dre:ments length 

C,ravel in 10 in. 
stream 

Gravel in 10 in. 
streal!l. 

Eggs scattered 3 in. 
over aque.tic 
vegetation 

If " 10 in. 

Gravel nest 8 in. 
stream 

Eggs l .. _e_ia on 4 in. 
under surface 
of stones, 
boards, and 
other objects 

" " 3 in. 
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!he culture of minnows dealers is being encol.!raged by the Conserva-

ticn DepartI!,ent. Besides furnishing the dealer witL an adequate supply of 

mi:r:nows of all sizes at e.11 times, propagation also promotes the interests 

of good fishins ty conser-v::_r..g tree natural food supply in our la.1:es and 

strear:_s. This suppl:,' of food is needed by the grur:e fish that occur irs our 

waters. the present time the supply of minnovrn in some of our lakes 

and strear!~S is in a serious state of depletion. Fishermen ar .. c1 dealers waste 

thousa:r:.cls of minnows dail;y by careless handling and improper facilities for 

transportir:g and holc',ing. At times vrhen minnov,s are easil;'/ taken, fisher­

men and 1:1in:r:.ow dealers are prone to tah, :rc:core rniIL11aws than can be safely 

cal-ried. This usue.11:y results in the loss of pa.rt or all of the r.ni:nnov:s. 

The cor.nercialization of the :minnov; resources of our inl8.nd waters is not 

in harmony vrith the present conservation progrrur. and steps have already been tl,ken 

in sor:,e states to prohibit the use of natural supplies of 1r.innows for bait 

purposes. The Conservation Department of the State of }lichigan is willing 

to assist in e.11 reasonable ways those who raise or desire to raise minnows 

or bait fishes• 

All organisrs are dependent upon a particular combina.tion of factors 

for their existence and development. ?or the best results we nru.st maintain 

a balance of these factors which will fe.vor the propagation and growth of 

the fish end the organisn:s that enter clirectl;y or indirectly into their food 

suppl;y. Just e.s cattle emd sheep are dependent ui:on forage, so ::'ish are 

dependent u;on G.lg;ae r·.nd other plants. But unlike ca.-ttle, fish do not 

usue.lly consuE..e f lirnts directl;y • There are generally a. series o': smaller 

or:_anisrr,s tr.at feed upon the plants or upor~ ea.ch other, which in turn are 

eaten t:,, the fish. Thus, fish flre the final li:nk in t!1e food chain. 
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General Suggestions ~ l.innow Culture 

To avoid sone oi' the difficulties experienced in the care a.nci feeding 

of m.irrnows, the following gerreral suggestions e.re 0i ven. 

The idee.l location for raising mim10vrs is an outside pond similar to 

state-ov,necl bass or bluegill rearing ponc"cs. The ponds should. have a 

contir~uous supply of fresh water, al thou,:), it need be no rr:ore than e::'.lough 

to :maintain tl:e proper level. A good crop of aquatic vegetation should be 

present in the pond. No definite sized body of water is required. The 

pond shoulci. be so built as to drain to the outlet end, in order to facilitate 

harvestiq:, sorting e.nd distritutir_g the crop of minnovrs and cleaning the 

pond. The physical requirements for the location of a. pond of this type 

may be observed at any of the state hatcheries which rear warn water fish. 

Certain species are easily and inexpensively adapted to pond culture. 

Ar..other valuable feature of rearing ponds is that the fish RAY be sustained 

in a large part by the natural food that is produced by the pond. 

To increase the productivity of ponds, i.e. to ircrease naturally 

produced fish food orge.r:..isms such as insects, water fleas., etc • ., each pond 

shoulci. be fertilized. Some investigs.tors in minnow culture recommend 

applying horse nanu:i·c at the rate of one ton per acre. Langlois of Ohio 

used one quart of' superphosphate of lime and six que.rts of sheeD manure to 

each 100 cubic feet of water. ·:aebe of the u. S. :2ureB.u of Fisheries 

used a r:u:;.-ture of 11 pounds of soy bean meal and 5 ounces cf superphosph&te 

to each 500 cubic feet of water. Of course a. great des.l ciepends upon the 

kinds and pro:;;;ortions of cher.ica.ls present in the vrater • Under ordinary 

circurrJ.SteLces either torse or cov. n:.anure woulu. be sufficient• The pond 

should be fertilized early in the spring. One fertilization should be 

sufficient if horse or cov, r.-,anure is used. If corr.!Inercie.l fertilizers are 

used., several fertilizetions yearly may be necessar-,t. 



V,'hether rrd.::1...Y1ows are produced in Pri va.te reari.:1.g ponds or taken fron 

public v,aters, a retaining tank or screen is necessary for holdin0 the!:1 

until needed. Fishes require ox::,;;;en (whic~- is obtained from the water) 1 

and if a screen or li,e box is used it should. be so constructed that -::rater 

currents will pass through the box or screen. The live box should be 

large, at least 3 1 x3'x6 1 • If a tank or trough is used, the best means of 

aeration is a continuous flow of ,•;ell aerated water entering the head of 

the tank. If this is not feasible a continuous fine, spray of corpressed 

air introd;,~ced near the bottom of the tank will be sufficient. It is 

more satisfactory to have a natural flow of water througl-: the tanks because 

the cost of installation of pumps or air corrpressors is usually prohibitive 

and there remains the possib:._lity of breakdovrn. Troughs should be built 

under cover or in the shade in order to keep the temperature of the vro.ter 

as lovr as possible. Cold water will hold more dissolved oxygen than will 

warn, 'Nater. The Lore oxygen, the mo,e fish that ca....n be held in a. container 

of e. given size. Avoid the use of city vre.ter, as it is usually chlorinated, 

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

'~ do not allow the water to run from one ~ to another, as this warms 
.-- _____ ../ 

the water and, in case of disease, viill 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 holos, 4 to 6 incrces apart laid 

down the center of the trough, will insure constant aeration. 

At all times crowding should. be a.voided. No more fis:·c sho,1ld be 

kept in e. hoking tan}: than ce.n readily be disposed of in e. few days. 

~he ideal number of fish to carry per unit of space can.not be stated as 

conditions var:/ with the species a:!.'.ld size of min.now, size of tanks, character 

of water, ter::perature a:::1d :r-r,a..ny other factors. 'i:'}1e ma.xi."'!lu::, m.unber car.. best 

be deterr,ined t:;y actual e:xpe,·ience. A greater number of minnows can be 
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carried duri.."li::; cold weather than duri::J.g ::ot weatller. Tari.ks should be 
:_,,:,1 -.:.~ r,.. .,; "'f 

drained, dried a...-r1d 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 

steriliv:id with a concentrated solution of salt or of coJ 0Jc.ercial copper 

sulfate (blue vi trol) ,•,-l·:ich is a cheap a::1d efficient disinfectant• How-

ever, ca.re must be exercised in use of copper sulphate as it is toxic to 

::'ish in very small a.·nounts. A good stoc~= soh1·t..;ion should be kept on hand. 

It ca.ri be made by placing several inches of cor:per sulphate in the bottom 

of a. 2 quart fruit jar and fillLig the jar with water. Ar:proxirnately one 

pint of this solutiorivrill sterilize a. ta-11k 2 1 x2 1xl0 1 • Screens should be 

cleaned daily, or nore often if necessary. A connon scrub brush fitted 

with a handle of convenient length ncakes a...11 excellent screen brush. 

The ta...11.k s:nould be of wooden construction, or of smooth concrete, 

vdth the exposed surfaces painted with coal tar thilmed with turpentine, 

or with asphaltum paint. These paints are economical a."l.d rather impervious 

to water. :i\,any people find that la.rge metal stoc:,;: tanJ.:s (used for vmter­

ing cattle) are suitable. The outline of tha tank or trough should be 

:cect'illgula.r rather than square, with the inlet at one end and the outlet 

screen e.t the other. Coc1crete te.11ks have p!'oven to be very satisfactory, 

the rr,ost economical size bein.; 12 1 x3'x2' deep. All tanks sho1_1ld slope 

sligr.tl~r towards the outlet to facilitRte cleaning. 

Transportation :!.!.. Ea.it_ ~~ 

In securir;; rr,innows care should be exercised to . ' e.vc,:;c 

ha:r:.dling or injury. ~-;J:--.en using e. seP,e, 1:e careful Lot tc drex.' the bag 

too tlgLtl~,, thei·eby e:rrts2·-e)iq; the fis1: in the debris, 1:,ut rathe!' leave 

sufficient room an.c deptL cf wa:ser for fis:n 4:o be .:'er:o7ed. It is cest 

not tc !"er·.c~.r0 t~:_r..: L.et from the -vre:te1"' v,-!-.:.ilr sorting cut t~~e fish. If 
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rossitle rer:,ove t}--_e fish with e. sr:;.2.ll, shallow, fine-:r::eshed sce.p, dip net, 

o:. en&I1El c'ir,_re:::-, ret1-1rnin[ to the water alive tr.e young [G.rr.e fi::;h and 

otb.er protectec. species or those r:ot vran'~ed. In tre.nspo:•tj_n6 the :rninnov!s 

e.voic. excessive crov.-dir:.c, especie.lly in hot vreather. The Yra.ter te:- pere.ture 

should be l~ep"-.: below 70°?. p_ddition of srr.all quantities of ice, or sr.:all 

quantities of cold v;ater should ace or: plish tLis result. Aeration ·,,-ill be 

maintaiEed by the splashing: of the v:ater duriq: transit. Yet, if the 

containers are large tl,is na.;; noJ~. be su:'f'icient, e.ncl hend-d.i::,:cping of the 

water may have to be performed at short intervals. Presence of insufficient 

oxyt;en can be reco6nized readily bees.use the fist will all be at the surface 

of the water, many upon their sides. The ozygen supply ma;;' be incree.sed 

by adc:in6 snall qua...--itities of fresh water or by dipping out a bucket full 

and pourir:g it back, letting the water splash against the sides of the 

container. Small oil drurrcs, or milk cans that e.re clean and sanitary are 

the r..ost efficient containE:rs for hauling: fish. A..ri old dipper, bucket or 

tomato can punched witl, holes makes a fine hand aerator. If the water is 

cold and the can is no+, overcrowded, hand aeration is not necessary. A 

large tan}: fitted v:i th a, water pu:rr.p or other e.erator is the nest sat is-

factory arre.ngerrent. Cans and tanks should be sterilized before each trip. 

~ shoulo. be ~ to avoid sue.den changes in tl0::, te:r::perature of 

the water. p_ pocket therr:i.orrnter is a necessar~- part of the ec;_uipment of 

every rr.ir,no';r dealer. :=:efore ple.cir;.6 the fish in ts.r:l::s or ponds, conpare 

the -:er;;:ere.ture of the -water in the cans witt ths.t of t!le tan.ts or r:;onds. 

Tr;;· to get the te::-.-pere.tures approxima-;__ely equal before the fish are 

changed. This ce.n be accor,plished by adding a bucket full of water from 

the r:,onci or ta.ill'.: to the can, or by placing the can ir.. the tank or pond. 

This opere.tion sl:ould change the te::..perature gradually, allowi:c.g ten 

rr,inu"ces for eacL two or three degrees chan;e. Yfhen the:·e is a diff'ererace 

oi' ov-er lC deg,rees, at least 20 r1inutes or rwre should, be allowed for- ea.ch 



-10-

2 to 3 degrees change in te: .. pere.ture. Artificial aerB.tion S'.",oulc.. be re-

sorted to e.t this tirre if necesser:'/• Sudder, chG.2":ges in te 0 peratu::-e y;ill 

kill every fish. 

?eediq: 1.3.nnows 

Fish held. ir:, tanks or troughs for more than a few days shoulc. be £'ed., 

because underncurishrient reduces their vi te.li ty. Untlerfeeding is not as 

hantl'ul as overfeeding, because the la.tte1· tends to make the fish sluggish. 

Ho 1wre food should be given than can be ea.ten at a single feeding, a.s 

surplus fooc~ becorr:es sour, decays, and uses up oxygen, thus polluting 

the water and invith.g an epidemic of disease. All of the uneaten food 

should be rer;.oved shortly after feeding. J;'.ost species of minnows can be 

Y-ept for a lirr~ted time by feeding bread and cracker crunills. A definite 

type of food cru~not be prescribed for any species. The use of finely ground 

oat1J1_eal or other cereal 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 vegete.ble, meat an.d mineral T:.aterials. Cool:ed oatmeal 8..cYJ.d finely ground 

meat scraps are good. The ar:wunts of either can best be detendned by 

experimentation. :Vog rations such as 11 Ealto," or "Rowena :Cog Biscuits" 

are sor~,etimes used, s.nd rr.ay be r.d.xed vrith re.w beef liver or oJ:her ingredients• 

A r:uxture of clw.- or fish :rr.eals with oatrr;eal or soILe other cereal is also 

good. The occasional feed.int of ea.rthworns or Daphnia. (vre.ter fleas) or 

other ague.tic oq;e.nisms seems to be of value. These organisl"'!s may-be 

obtained from lakes with the use c:f extremE:ly fine meshed cone-shapE:d 

nets, towed behind a boe.t: (De.ta on retr:ods of Daphnia culture ,,,ill be 

furni::: r.ed v pan r eq ue st • ) 

Diseases 

Sor:ie of tr..e rLost coitr.wn di:.:ee.ses of :rr.in!'.'.0'.7S are fungus and tail rot. 

'i:':'cite fun[;'...:S results fror:, le.d: cf oz~·::en, sudden che.nges in ter.pera.ture., 
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deci:•.~·inc fooc. in tl'.e '::ater or other unsar.itar~· conc~itic::::s, or frorr. rou 6h 

ha.nc~ling wl-cic}1 ,:-,e.~- tr,ocl: sce..les off fis:. or re o·,,e the rrotective coating 

of mucous. :Sxcre:c:.ent frorr, healthy fish is darl:, and i';hen either white 

02· ;yellow LYJ.dice.tes overfeed::.rcg. Illness is sl:.ovm by bloodshot fins., 

drooping dorse.l fLvi, fish restir:.g on botto:1: or lacl: o:."' apr:etite. If only 

one fish is e.ffected, this condition Fi!\'/ se.fely be assu_-rr:ed to be over-

feedir,g or constipation; if many sJ:-i.ow c.isec"se s;s;1n:ptoms, it :rrn.3.~' be assum.ed 

that sorr:etLing is wwong either with the food., water, oxygen supply or 

ter::perature conditions. 

Infected fish shou.lci. be rerr:.oved immediately and either destroyed or 

placed in a seperate tank to avoid spread of the infection. Diseased fish 

should be dipped in e. stronr solution of salt, potassiwr per:m.angenate., 

or copper sulphe.te until the fish si,01.;s signs of acute distress, when they 

should be rer,oved to a separate tank with fresh water. Repeat dippings 

daily. :::Vtelve ounces of salt per gaJ.lon of water, or approxirr..atel:r one 

tee.spoonful of copper sulphate per gallon should. be sufficient for dipping. 

If after several treat:rnents the condition does not improve~ it is best to 

destroy the fi:::h. Ir:. many cases transferrircG -tr..e fish to fresh running 

water is sufficient. ',';eekly salt baths of about 3 ounces of salt per 

gallon of water for healthy fish often proves beneficial in correcting 

constipation and irr:proviLg their appetites. Leave the fish in the bath 

for a half e.n hour or until distress is noted, sere.ting the vra.ter consb:,nt-

1~• ou:ri:i::.g treatment. Small ar::ounts of e::,som salts are sometiwes used in 

bath or ir.. food. 

Habits and Culture 

?ollovr:.ng is a description of the ha.bits and the culture of several 

species of mi:::nows vrhic:.:. r.e.ve :r:-roven of value as be.it. 



-12-

3lunt-~csed l,3.nnow (Eyborhynchus note.tus) 

This minnow he.s a. wi.de distribution o·rer the entire state of :Uchigan. 

It is found in lakes e.ncl streer;s with sand.- or gravel-bottomed shoe.ls. 

The rd.nnow attains e. :maximwr, length of 4 inches end a maximum age of 4 years. 

It is thick todied, broad anc. flat tetween the head and the dorsal fin, 

where the scales a.re small and crov,ded. The snout is rounded and protrudes 

beyond the srr,_all rr,outh, which is on the under surface of the head. A 

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 hee.d and upper part of the bod:r are bluish black; the sl:in on the be.ck 

in front of the dorsal fin is soft and spongy. The spmmir..g season extends 

from May to the latter part of August., at water tei;,peratures of about 

0 
70 F. or higher. By preference the eggs are laid on the flat and smooth 

lower surface of subr:ierged objects., close to the bottom (1 inch or less)• 

Almost any object such as logs, rocks, slabs, tin cans, crock., tile, etc. 

may be utilized. The blunt-nose rarely spaw-ns where the bottom is thick 

mud. It prefers water 6 inches to 3 feet in depth for spawning. Because 

of the protracted spavming see.son all sizes of young are obtained. Some 

reach maturity by the beginning of the second summer; others later in their 

second summer or first part of third, depending upon when they were 

hatched., and upon the water ter.peratu.re. The blunt-nosed miri.now is a general 

feeder upon all small organisms and is partially herbivorous. 

The blunt-nosed rr.irmow is a very imporbmt forage a,.""ld bait fish and 

is readily adapted to pond culture. Artificial spavming de-vices :may be 

installed by merely pushing small boards or shingles into the sides of 

the pond just above the bottom, especi£.lly ire. sandy areas. The shingles 

can be placed fairly close together and ma~, be staggered one above another. 
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The e.dult mnles will then work out the sand and gre..vel beneath the shingles, 

constructing a small excavation extending several inches into the bank. 

Flat rocks and broken pieces of tile placed on sandy bottoms rray also be 

used. With this method it is possible to obtain a production of 100,000 

or more fish per acre by the end of one season. 

Artificial feeding methods should be atter.:pted if the pond is over­

crowded. Any food will be eaten, but it must be finely grcund. The food 

may be scattered over the pond or placed in small containers upon the 

bottom of the pond. 

Fat-headed ~~nnow (Pimephales promelas) 

The fat-headed minnow occurs over the entire state of Michir:;a.n. It 

is most abundant in sluggish, boggy streans and small lakes. This minnow 

seldont reaches a length exceeding 3 inches a.nd a maximum age of 4 years• 

It greatly reserr.bles the blunt-nosed minnow in having a prond.nent black 

spot on the base of the dorsal fin, about half way up. The fat-headed 

minnow is deeper bodied than the blunt-nose, a..>1cl the mouth is small and 

located at the end of the snout. Breeding males are blackish on the head 

and back. They have three rows of large tubercles across the snout4, 

other large tubercles on the chin, and a prominent spongy area on the 

back between the head and dorss.l fin. 

The spawnir:_g habits of the fat-headed minnovr are very similar to that 

of the blunt-nosed miru~ow. The spawnins season extends from the latter 

part of Eay into August. The egcs are deposited on the lower surface of 

submerged objects, ·,rhich may be of e.lrr.ost !:m;'/ kind of material, if they 

are of s __ i table shape and size. Eaturity is reached during the second 

yes.r. ?his r_1iri..no>', feeds on all t;;'I)es of food, but it is believed that 

algae make up the ti.;.lk of the diet. 
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Tr.is fist is rr.uch hardier than the blunt-nose, a:c~d is able to "Iii th-

stand crowdir..g in small containers. .Fond. culture metbods for this fish 

a.re similar to those for the 1::lunt-::.csed min.."Tlow. 

Golden Shiner (1Jotemigonus crysoleuca.s) 

The golden shiner occurs abundantly throu1{hout most of I.~ichigan. 

It shcnvs a. decided preference for weedy le.kes, but is comnon in sone 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, a.no. fle.ttened; the n:outh is small and oblique. The sides of the 

body a.re silvery, with golden reflections. The fins a.re yellowish. In 

so:r.2e localities and especially during the breeding: sea.son the fish are 

of a brillie...'1t golden color. 

The golden shiner has a long spawning season, extending from Kay 

until late August. The eggs are adhesive and stick to aquatic plants, 

roots and to filamentous algae. A length of 3 inches may be attained 

by the end of the first year, but due to the protracted spavming sea.son 

fish of e.11 sizes a.re likely to be encountered. Maturity is reached at 

the age of one or two years. A maximum length of 10 inches has been 

recorded for this species in 1Eichigm. '.i.'he 6olden shiner feeds mostly 

upon anin:al pla.n1.--ton (water flee.s and allies), occasionally taking insects 

and algae. 

The golc.en shiner is easy to re.he. Any small weedy pond is well 

suited to its life and reproduction. It is possible to produce at least 

100~000 colden stiners pee a.ere the first surT.:er. 
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Horned :Cace or creek Chub (Serr:otilus atro:rn_aculatus) 

The horned dace is one of the most abundant streru.r, fish in Michigan, 

living in most of the small st rears in the state. It is one of the largest 

of 1:ic :b.igan mir.:.r.ows • males comrr:.only reaching a length of 8 inches. The 

color is olive e,bove and light gray below. ?he body is robust; the head 

large e.:u.6. broad with a large rr,outh reaching to the level of the eye. The 

scales are crov-rded toward the head and are much smaller than in the horny­

headed chub (river chub). . There is a conspicuous blecl:: spot at the base 

of the dorsal fin, in front, and a dark bar at the shoulder. Breeding 

males have tvrn rows of large tubercles along side of head, one row on 

each side. 

Spavming occurs in clee.r strea:ns • on a bettor! of coarse gravel• 

usually at the head of rapids. The male guards and builds the nest• 

Spavming 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 dace iEcludes i=,.sects • cra.;yfish, earthv;orms, snails, small 

fish s.nd some aquatic plants. Vli th such a versatile appetite, the creek 

chub finds suitable food in most aquatic habitats. Its ability to eat 

rather large fish makes it undesirable to leave adult horned dace in the 

sar,:e pond vrith young. This fish is one of the best bait minnov,s; it is 

extrerr:elJ, hardy and an s,ctive swirrmer. Its large size makes it an 

excellent pike bait. 

It has been found that the creek cchub wilJ. not spa:vm in the still 

v;ater of ponds. Perhaps vdtt a slight current of water at one end of a 

pone:, flm:inr o-ver gre.vel (place tr.s inlet pipe flush with the pond. bottom), 

spawni:ng might be induced. A sma.11 section of stresr. ViOuld be ideal for 

tr,is species. It h2.s been found that artificial propagation ca_ri be 

carried on successfi.:.lly • the eggs s.nd rr:ilt bein1::; stripped as in trout 

culture. '!.'he eggs of several females stould be stri::,ced into a clean, 
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shallow pan. :'r:.e milt of a. rraale srwulc. tl:er,_ be stripped into the sa.me 

mixed. .A.fter this has ceen repeated. several times a small ar-,ount of 

clean, fresh ·water sLoulcl be added. P..fter thorougt. and careful mi:;-:ing, 

the water shoulc: be poured off. ?epeat the operation until all surplus 

n.ilt has been i.•rashed away and eg6s are clean. After setting a fevr 

moments, the eggs should be gentl;y poured into a bucket of water and 

allowed to harden, which talrns approximately one to two hours• the 

water being chan0ed, carefully, at intervals. After the eggs are 

hardened they should be remo~rnd to trays, made of cheese cloth tacked 

on to wooden frarnes, and plHced. in trou6hs or tanks where a weak current 

of water can pas;:; over them. Dead eggs show up white and should be 

picked off daily to prevent the grovrtl· of fungus. Hatching should tal:e 

place within two to three weeks, depending upon water temperatures. After 

hatching, the fry should be removed to a pond. The horned dace attains 

a length of between 2 and 4 inches by the end of the first year. These 

fish can be fed eny of the diets named previously. 'fhey feed readily, 

churning the water in a manner similar to trout. 

Comr::on Shiner (IJotropis cornutus) 

The corm:on sLiner is found over the entire state of Lichiga..l'l. It is 

one of the most abundent of l!ichigan mi:r~"'lo-..;s, beir..g dor:,inantly a stream 

species, but it is occasionally founc. in lakes. Ls.rge males often attain 

a len6-th of 8 inches. The boc:; is short, robust, deep, and flattened from 

side to side. ?:he head is large .... ?xposed portions of the large 

sce.les a.re abm).t tl-'..ree tir.es as dee~ as t1,e:,- are broad. Dark stripes run 

betv1een the see.le rows on t!-ie back. :.'he bod~· colors are olive green to 

gre.;y e.bove, grading through sil·rnr along the sides to -.-,+ite below. Breeding 

me.les 1-cave la.rge tubercles on the tor:~ of the hec;_c_, a.."'1.d the bod~- e.nd fins 

are brillia.r.ctly colcrec. in various shades of ore:nbe ar.d pink. 
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Spavl!liD[, so far as is }:no-vm, occurs only on st:rear: riffles over 

gravell~c bottom, al tLougn it Eay take :;::lace on gravelly s:-:,oals in 

lakes. The spavming season extends from the latter part of Lay into 

June, at water temperatures tr..at are over 65°:F. A total length of approxim­

ately 2 to 3 inches is reached by the end of the first year. Between 

2 s.nd 3 yea.rs are necessary for the species to reach me.turity. Food 

studies indicate that equal a.mounts of plant s.nd animal material are 

eaten. It has also been shovm that they feed generally from. the strean 

bottom, to the water surface. 

Ver;;· little work upon the artificial propagation of this fish has 

been atter:pted. One writer found that they would not spa.mi in ponds. 

Y.nowledge is not ave.ilable as to whether or not strippL1g can be carried 

out successfully. If artificial propagation is attempted, the pond used 

should he.ve a strear:: entering so the fish could ascend to spawn. Artificial 

stream conditions could be imitated by creating a current of water to wash 

ov-er gravel at the hee.d of the pond ( sirr,ilar to the.t described for the 

horned dace). 

Eorny-headed Chub or River Chub (Nocor;us bigutta.tus) 

Ths river chub lives in the lar1;er creeks and smaller rivers in 

l:ichigan. It is seldor., found in stagnar1t waters. Its form is robust and 

only sli[;htly cmi:pres:oed, bee.ring some reser:-iblance to the creek chub in 

this respect, but differing by la.eking the ble.cl:: spot at the front part 

of the dorsal fin. Adult breeding rr..ales h~tve the entire upper part of the 

head covered vrith large tubercles, and displa;:,, a laq;e vermillion spot 

on either side of the head, behind the eye. :'he i:,otr';;L is la.rg0 en::. £'.lriost 

terraina.l and does not reach to the level of the eye. ':::'he scales a.re 

lar;se and are not crov,ded together near the head. The color is bluish olive, 

vrith copr,e:ry reflections. The fins are pale orance and uns:?otted. 
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and t8l:os ,;:·l!?,ce over grs.vel riffles L-1 water betwee::i. one and two feet 

.L .('> "50~ --- -,-deep, -.,,-it:1 a tecperac.1x:e 0.1. o c·. o:. , .. ore. 

-;:;he nest. ~he rr.alcs, v;~hich exceed "c::-ie fe.::1alAc:;, in sL:e, r;;E..;/ attain a 

length of 10 inches. T.wo or !cOrs yes.rs are req:..i.ired for the species to 

reach maturity. The diet includes the larval o.nd n;'JT,phal sta;;es of insects, 

srr:a.ller cruste.cea (water fle::._s), earthvror::,:s, terrestrial insects, algae 

a:1d occasi::,nally small cra?fis::1, and ssall fish. The river chub is a faiY"ly 

he.rd.y fish in mir< .. IlO'/l pails and stora;::;e tar1~s, and is a lively and excellent 

bait minnov1. 

It has beeri_ i.'oun0. that tLis fish will ·10t spa,.,m in ponds. natural 

spa.vmj_ng takes Dlace only in run.."'lin[; water o·ver a cravel bottom. If' the 

cultm·e of the river chub is attempted, a section of s;_,itable strea.rn. 

should be available. :,'.ost desirable would be a pond fed by a SI'.lall, 

6ravel-hottom strea.n. tcf-ter the natnrall;t sps:v.ned egzs he.tch the ;,,r01.mg 

fry would find tl:--_eir way into the pond. Artificial strippL1g would 

probably be successful, using the sa:me methods described for the horned 

dace, i::::i vrL:'cch case natural spe.wnin.; facilities 1No,.1.ld not be essential. 

l:orthern ~ed-bellied Dace (Chroso:r.i.us ~) 

There e.re tw0 species of red-bellied dace. 8ne is a northern form, 

2.!, ~; the 0ther, r J. is :'ound on.lJ in t}1e so;,1t':10::--n part 

of the lower pen:..nsula of L:ichi,;e.n. -.::':le northern :-ed.-bellied dace is 

found in CO[ ;,8!lC.S, wtere it is itsue,lly abundant, and in sluggish strea.r,s 

The color is olive to c.us~,r at-o•re, sricl ·ILite belo•;r ·::it">: -b:ro bro~d, 1clack 

Lar1.ds extenr.l:.::c ale~~ efach .:ide o:~ the body. 
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S.".'.d yello·;r. ';.'he ,:out11 is sraall arnS. terr:-inal. '::he spaw:nnz seaso:1 extends 

from -'::he latter part of Eay into ~~t:ust. The eggs are deposited in r,asses 

of fil8.nentous algae. l:aturity is reached. at the end of the first year 

b;y so:ce inc\i vi duals, but not until the second by those hatched late the 

precedinG sum.111er. Food studies indicate that this fish is mainly herbivorous. 

It is a fine bait for such fishes as perch, crap::_::ie, and roe~: bass. It is 

extremely hardy anc. is lont lived in cro·:rded IDill!low pails• 

Experimental evidence shows that it is possible to rear the red-bellied 

dace in small, weedy ponds. A production of wel1 over 100,000 per acre 

has beer. attained. :=:'ertilizatiorc. to insure a luxuriant gro.-,th of algae 

is advisable. 

Further G-eneral Sug{:'.;estions on C~ul":ure 

For the person just starting out to culture minnows for cor.rrnercial 

purposes, it n:ay be advisable to mention a ff3';, problems that may develop. 

It would be well to have plenty of pond space, and a small section of 

strerut1, with gravelly bottom. Each yea.r a. cer-'cai::i number of adul -:::.s must 

be held over for use as breeders the follo¥ring year. It would also be 

wise to allot a certain munber of fish each year to a pond to provide a 

supply of bass and pE:e min..Dows,. Los-c dealers raising their own bait 

find that they have a sufficient supply of sr.".all minnows, but not enough 

of the larger ones. Three to four years may be req'.,i::-ed before an a.rr,?le 

supply of larger mi:'.1:lows ":rill be available for sale. 

It is possible to obtain an excellent yield of minn.o~·rs the first 

year. A s:r::.all percent.age of these y;-i 11 'be lost due to predation fu"'ld natural 

ca.uses. :::he m.unbers dec::·ease a:·Freciabl;:,,- eac:: successive year that the 

fish are 1-:ept. Fish like the blunt-nosed. nin:-:-:.ow e.nd the fat-headed :r:,in ... "".!.mT 

do :rwt li ,e nore tha.n two to t1rree ... o.y:i.ng after their 

first spff:m::.ng. Specis;s si:rrJ.la.r to the horned dace ~·r:.l::. eat smaller f'Li,. 
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If poor ne.tt1ral food cc:,,c:itions :;:rev2.il, t~1c cost of feedir.g the 

fish rr_ay be proi1ibitive, but fertilization of the pond wo,ild probably 

increase tr_e a.rr.ount of' natural food • 

.An epidemic of disease ~~y kill off all of the fishes in one pond or 

-✓ :e-rout, as it occasionally does even in our best regulated he.tcheries. All -
eq,,:ipment s1-sould be sterilized at frequent intervals• 

Until a person becomes expe·ienced in fish cultural work, the fish, 

ponds, etc. :must be given constant attention. Fis~-" culture ~ ~ consist 

merely of placing !. certai.::i nurn.ber of adult ::>reeders ~ !::, pond, and ~­

ing ~ harvest several months later. Disease, undernourisrurrent, over­

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

prescribed. }Ster several years of experience in~ culture the sign of 

trouble~~ readily observed. 

In rerr1ovin;; fish from lakes, ponds ancl strerur.s it is much more desirable 

to use traps rather than seines. Do not hru1dle the fish any more than is 

necessary. ::=zcess handlitl.[ knocks scales off the fish, and removes the 

mucous layer covering the body, thereby leavi::ig these spots open for infection. 

Preserving I.::innows for Bait 

1. Take one po.rt of formalin (formB.lin can be obtai::1.ed at an;,/ drug 

store) and add 29 parts of vmter. Flace the minnOvYS in a container that 

ca:1 be sealed tightly, add enough solution to cover the rniIL"'1.ows and place 

in e. cle.rk ~19..ce (to re.tain :n.atural colors and sil-vei7 hues) u~1til ready to 

use. "hen read, to use soa2-: -sne fish in water overnight to remove the 

forrr,.e.lin and add 8. fs:r drops of rhodium to dis;:uise c~,e -:Junsent odor of 

.J:> , • .L0rr:i,a_1n. 

2. Freezing rr.ettod. ::=-12.ce dead rrii.---ino'.·;s in small containers (ice cream 

cartons are inexpensiv<.:l er1d eas;/ to obtaiI1). ::=lace freezer of your 

mechanical ice bo::. ~efore using, thaw the min..n.o-,rn ou-c; by placing in we.ter. 

ETSTITt;= FCR FISB-=:?ES ?.I::3:2k"1CR 
Dy: Yf. F. Carbine 
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