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The fish at the Baldvrin Feedirg Station were sent there on about the 15th of 

May. On July 8, sone 53 days later, a.bout three-quarters of all the fish at the 

station v;ere cha...11.ged from Et meat diet they had been receiving to a diet consist-

ing of' meat a:o.d dry meals. The reD.aining one-quarter ·were coEtinued on the meat 

diet. Following e.re sor.i.e data concerning the co:rr;position and costs of the diets 

used subsequent to July 8, 

Meat Diet --

U:eal 

7.4 lbs. sheep liver © 8.5 cents per lb. = 62.90 cents 
11.1 II hog melts @ 3.5 !! " 11 • 38.85 " 

6.86 " Balto @ 6.0 If " " • 41.16 If 

25.36 lbs. (vrt. per pail) ~:l.4291 

Pond of rainbow finger lines received 1½ pails full per day, which 
equals 38 pounds@ 5.63 cents per pound, which cost $2.14. 

Diet ---
125 lbs. hog melts @ 3.5 cents cer lb. - $4.375 -
41 fl Ba.lto @ s.o fl II II • 2.46 

125 II meels @ 4.47 ff ti ti = 5.£88 
100 II 1'rater 
m lbs. $1l::.423 

Fonds of rainbow fi:-~gerlings received _! pail full per day, which 
equals 28 pounds @ 3.18 cents C pound, which cost (;0.89. 
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The discussion ~--·hi.ch folloY.:s is concerned chiefly ·with three ponds full of 

rainbow fjngerlin[S, as data e.nd ,.,-,eights were obtained only for these fish. 

After the diets had been selected a.T1d the employees at the Baldwin station 

had beer.. shov:n how to prepare the feed, the question of hovr rnuch of this diet to 

feed arose. Since it is impossible to state def:..11itely how :ouch to feed any pond 

of fish, the attendants were instructed to feed the s8.!2e amount (weight) e.s they 

had been feeding previously, but to watch the fish and increase the amount of feed 

regularly so that the fish would get all they could eat. The m.eat-fed fish were 

to be fed three times a day, but the meal-fed fish only twice--this in vim, of the 

fact that the rr.ee.ls digest more slowly than meat. Both groups 6 as already stated6 

were to get the same weight of food to begin ·with. 

At a superintendents meeting in Lansing on Au011.1St 7, Er. Fortney reported that 

the meal-fed fish at Baldwin were doing very poorly. On August 11 the situation 

was investigated. Three ponds of rainbow fingerlings were studied particularly, 

of which one was a pond which had been continued on a meat diet, while the other 

two had been on the meal diet since July s. Ten pounds of fish i'rom each pond 

,'!ere vreighed arid counted. It was found that the meat-fed fish (pond 12) ran 44 to 

the pound, whereas the two ponds of meal-fed fish ran only 82 to the pound (pond 11) 

and 100 to the pound (pond 10). Thus the meat-fed fish were more than twi.ce a.s 

large (heavy) as the mee.1-fed. These res1_;_lts being contrary to experiences else

virhere with simile.r meal diets, the attendants were questioned as to er,ounts fed, 

methods of feeding, number of fish, etc. Their met~od of feedi~g was observed and 

on this point more will be said later. The data obtained are 2:iven in the follovr

ing table, except that the last column contains theoretica.l figures which will be 

explained belO'\'te 
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Units of 
Pond :-:o. cf Lbs. of Food f._ve. ·v:rt. 

2'.".o. Fish ::.;'ood Daily Per 
Daill 
FisrY .fi .. ctual 

12 25.,000 38 1.52 1/44 
11 30.,000 28 • s3 1/82 
10 35,000 28 • so 1/100 

J.,/ founds of food fed daily+nurriter of t:r,cusand fish. 

?--· This figure obtained from proportion 152:93::1/44::x. 

~ This figure obtained from proportion 93:80::1/82:x. 

lb. 
lb • 
lb • 

of Fish Aug. 11. 
..:;::pected 

••••• 
1/72 
1/95 

lb.V 
lb~ 

Number of Fish. Pond 12 being shorter than pond 11, and 11 shorter than 10, 

the three pones were civen different numbers of fish when planted on Eay 15. 

Pounds ~~Fed Dail;y. The fish in pond 12 received ½ of a pail full of 

meat at eiwh of their three daily feec.ings. Those in ponds 11 and 10 each received 

½ of a pail iull of feed at each of their!!.<:. daily feedirrgs. The figures listed 

are from actua2. vreighin[;S of se..:-::.pl€ pail-fulls of each feed previous to the addition 

of any water (that is, the water which is stirred into the mixture just previous 

to feeding). 

Units of ~ c.:.. ~ Daily. By dividint; the pounds of food fed by the number 

of fish in the pond, we obtain the amount fed per fish. To avoid long decimals this 

figure is given in "units" rather than in ounces. 

Averofe ','/eight of Single ~• Actual. '=1en :::ounds of fish from each pond were 

-vrnig:hed, a random sartple bein[; tsJ:en in each case from near the foot of the pond. 

The fish ran 11 to the pound, 82 to tr..e p01md, e...YJ.d 100 to the pound. 

Lvere,ge 'Heir:ht of Single Fis:-,. Expected. Let us assume that nonds 12 and 

11 vrere en the sa.,-rn diet. Such an assUl!lption is not too far frorr, the :.:~s.cts in 

a pure meat diet a.:::cl a di'3t very similar to the one used here. T:ie onl:,, cliffere1•ce 

:.~ the tree.tr:-,er..t of the tv:o -:Jones ~hen ·.-,o;,12.d be the diffei·ence shm·;n in colu:r.n 4. 
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s:..nce, witl1in certain l:..nits, the size of :'is:1 -:rill vary in proportion to the 

amount. of .food the:s receive, v.e ca21 state a proportion invol vin.; the elenents as 

follov,s: units of food per fis;: pond 12 :.s to t~ie urli"i:s o::' food per fish pond 11 

as size of fish i::i pond 12 is to size oi' fis:i in rond 11. Let us t9.1~e the last 

elem.ent in this proportion as the unknovm, e.nd ·we ;":lt the follO':;ing p!"oportion: 

152: 93: : 1/14 :Z 

Sol vin,;; this proportion we ;;et X = 1/72. This means that, merely on the basis of 

the difference in the e:::caunt of .food fed, if the fish L1. pond 12 reached a weight 

of 1/44 pound vrn vrould. expect those in pond 11 to have reached a size of 1/72 pound, 

or to run 72 to the pound. Actually they ran 82 to the pound. Thus they were 

smaller than expected, but not as much smaller as the comparison bet-ween 44 to the 

pound and 82 to the pound '.'rould indicate. 

rt should be pointed out that the above proportion could not be absolutely 

correct because o.f a number of .factors. To mention only two, the ratio of 152 to 

93 represents only the ratio in which they v.rere fed .for 34 da:rs, whereas the ratio 

1/44 to X represen.ts total 0rovrt.h inclu:iint: the grovrth for the period previous to 

the use of -the meal feeds. .A truer propor·tion could be obta:i::.1ed if we had a fig,ure 

for the growth durin:;: the 34 days the meals vrnre u serl • but vre do not have this 

figure for the fish were not vreighed when the diets 1,rnre started. In the second 

place, the two 6roups werce fed different diets, ~md the proportion would be strict-

ly true ot1ly for fish on the sm,1e diet• 

?he fact that the fish in Dond 11 ran o,cly 82 to the pound, whereas they 

cou,ld. have oeer e~:pected to run less thD.:n 72 to the po,md, can. ;?8:'."haps be exrlaL1.ed 

sor.:e of the follovrin;; points: 

(1) Tb.e fish in pond 11 :-c:..ay hs.ve bee:.1 smLev.-he.t srct:>.ller t::ian tl-:ose in pond 12 

:-.-hen the meal diets wei·e started on Jul:r 8. They :r:mst certa.:_:1.li hav6 been s:r:,8.ller 

:,.ore fish ic1 ,0 ond 11 the.n L'"l l2 previous "co July G, as insc1f'ficient allo,;ra:-1ce vras 

made subsequent to date. 
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(2) The meal feed :-c,s.:r :·1ot have been scattered -rrnll e::-:.ouGh for the fish and 

so fall en to ,:r:.e bott 01:1 of the c:ond s in rather l~u·ge lur-;:;s which later disinte,rated 
{.., 

c ar·ri e(l cu.rren-t":. 

o:.rl t},_e Co-Stor...-! o,~· the :_JOTI(~_s a11C. s0 be los<:. to the i'is11. 1~ is a fact thRt 1:1.ore care 

must be used in handlin::; meal feeds tha::1 r,ure meat because the latter breaks up 

1Eore easily and can therefore :Je .fed. :::ore ra~:·idly. .!,s recards the question of the 

proper method of feedi:~r. rr. Basford was obse1·vecl feedi:"t::; the fish and he appeared 

to be doL.1.6 it correctly. This ,'.ost certainl;-/ co-:..ld no:c; be said for the attendar1t 

feedi:ig the Jearlin;:_~ brovm trout, for L1. this case ·i::;he feed was be i.n6 throvm to 

the fisL L,i 13.r=:e r.10.sses which set:;led donn beneath the alcae G.IJ.d ::iecai;,e unavailaole 

to the fish. 

A corpariso~c. of the size of the fis:i e.:nd the ar::,mnts of food fed shoul0. zive 

e, closer approxi1n.ation between expected and actual results in the case of ponds 11 

a;.:d 10 then L'l the case of poncis 12 a..ric1 11 ~ecause ponds 11 Eu1d 10 were on the sane 

meal diet. In chis case ;-re zet the follo·tring proportion: 

93:30: :l/32:X 

Solving this prop-ortion vre bet X = 1/95 • This :mean.s that on the basis of the di£'-

ference in ·:he ar.ount of food fed .the two gro,1ps, if those in pond 11 reached a 

size of 82 to the ::o~nd those in pond 10 vro•.ilc. be expected to reach a size of 95 to 

the :iouncl. P.ctually they were a li-'.:tle smaller than t!lis (lOJ to the pound) but the 

agreement is quite close. 

In view of the fact that the size attained 1lvJ the fish on the meal diets agrees 

fairly well v,i.th wtat night he.ve been expected on che basis of the a:wunts fed, 

it see:r:s fair to conclude that the disaE~ointin;.:; showin~ made b:,r the meal.s ,ras due 

to the fact t?'co.t :~he fish vrere 1mcierfed. 

This conclusion is suppor-ted by -~he fact that this sa..7.e meal he.s vmrked very 

,·rell hath in ex-periments and in large-scale ·1se in the he.tcheries of Hen ~or~: ste.te. 
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~"...lso by the fact that the fish in question we2·e seen to eat the food very readily 

and appare::1tly cleaned up all they could obtain., yet they vrere thin and emaciated. 

lli.scella.neous ?.em.e.rks About the ~eal Diets at Baldwin 

(1) :u:r. Fortney re1Jorted that the meals encourag;ed the growth of algae and 

we<;;;ds in the ponds. In this regard it should be stated -'.:.hat even for the meat ponds 

the algae situation this year was the worst ever experienced at Baldwin., due to the 

hi~·h temperatures., loww·ater, and numerous clear, smn1y days. If the meal ponds 

were worse than the meat ponds it may have been., as sui;gested by 1:r. Easford., be

cause the meal-fed fish were snaller and therefore did not tear up the algae quite 

so much. It is, of course, ;:iossible that the wi=tste meals fertilized the ponds and 

promoted the growth of vegetation. 

(2) On August 11 when the fish were weighed some losses were occurring among 

the brCV'!l trout fingerlincs. These losses were lightest in the one meat pond., 

almost as light in one of the meal ponds., and heavier in the rest of the meat ponds. 

There were no losses among any of the other species of fish, meat- or meal-fed. 

Thus it appears that the meals were res,Jonsible for the higher mortality in 

the brovm trout finger lings. At no time., however, did the mortality become serious. 

( 3) While there was no :r:i.ortali ty among the yearl ine; brown trout., yet the meal-

fed ponds c·:::i:<1tained a number of func:;used i..n.dividuals., whereas the meat-fed nond 

seemed entirely free from this condition. It must be pointed out., however., that the 

ponds containing the yearlings were in a series and that the meat-fed nond was the 

first one in the series. During a surrrrr.er as hot and dry as the past one., it could 

be expected that the lower ponds of a series would not do so well as the upper, 

regardless of diet. At the White River Station., for instance., practically all the 

fish in the l07rnr ::ionds of a series were killed oy hi,;;;h terc.perat11res this summer., 

whereas the losses were not nearly so [Teat in the upper ponds. All these fish 

were on the same meat diet. 
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It is the opinion of tne i'ITiter that the poor showing made by the meal diets 

at the BaldwL1 Feedin;: Station t'ris year cw.not be conside:::-ed. car.elusive evidence 

of the lm'r vaLle of these meals for fiGh food. We have sor;:e 70 :rec.rs' experience 

behind the feeding of ground meat. An experienced fis~1 culturist can tell almost 

at a glance v1hether fish are feeding properly., are being under- or over-fed., are 

mezi...:.""lg- se.tl sfactory ca.ins for the ar.ount co:isuned., etc. B-c.1.t rr;eal feeds are so 

different physically frori meat., a...'1.d our experience vii. th them is so short., that 

some dishearteninc:; reverses in their use are to be expected. 'Ne should not be dis

cot:raged by the Baldwin results in the light of the fact that an ever increasing: 

number of fish culturists are meeting -v,ith success in the feedinc: of meals. Vihen 

we can duplicate the conditions under which these feeds have been successful olse

;vhere, there is no reason why they should not be successf'u.l i:a Michigan. 

Institute for Fisheries Research 

By: Louis E. ~'[olf' 
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