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ITTRCIUCTICH

At present there is an increasines utilization of form ronds
zan, lzny ronds ere in uce £t the ~resent tine
#nd more 2re beinz cornstrcted erch yesr, These ponds are useful for
wvater concervetion, ercsion control, fire rrotection, irrisstion, or-
chard snray wsoter suptly, recrection, and fish production,

In the mrtter of fish rroduction, Michiren's ponds are of rore
immortorce for fond rroduction then

nr rocrertionel fishinz esince

i)

the loree mavher of naturzl 1lcokes in the state offer excellent crort

fishing, There is no resson why the cvmer should not horvest Irom the

Ve

woter as well zs the soil, esrecially since fich can te reised without
harmpering th2 other rurrorces of the rond cnd grown with very little
corre from the owner,

One of the rrincir~l rroblems iz relation to form pond men=ge-
ment is how bect to horvect and vtilize the fish rreduced, A larze

mumber of form ponds throushout the country sre nnat beins us~d to their

createst coracity becauce, @lthoush they ere rroducing~ fish, the owner

?]

may not know how tost to utilize the fich in his ponds,

[4

This study rresents a method of processine zrd utilizinz pond

so as to rrovide an ~crnomicel source of animerl rrotein fond,

H
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crnecidered include a1 ectimntion of the votentizl poundrcge of
edible fich thot can be raised rer scre of pend; weys in which the
fish can be rrocessed; weirht locs to te exrected in rroceccines; come
parison of the fincl rield with the amount of roultry or becf thrt

¢an be roiced on a sinmiler srec; and an estimate of the averare tine
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consumed in rrocescirs thres srecies of nond ficsh,

Srecial emmhasis was rlaced uron ceterminine the ner cent of
usable mert in the finiched nroduct. Tuis hes 2lresdy teen dotermined
fer mony fich vhich sre snld commercislly ~nd Teck (1044D) h-s done

the seme for lcke herring (Levcichthys crtedi), cerp (Cyrrims carnia),

and suckers (Cotartnmse commersnnii). Yo specific irforrotinn re-

garding weizht loss for the comrmon pond ficsh has been available,

Such Imoviledge chould yrcve helrful iz deterrining the nurber of ficsh
to cetch or harvest, the number of fish to nacliege together so that
enouch for one me2l can be remeved from the freezer in one »-ckage,
and the tctzl net yield in edible food that a pond can supnly.

For the szke of convenience trhe moin body of this work hirs Tteen

ivided into the followine torics.,

o
<:

1. PFarvesting and Vield

2, Treezing

3. Por Cent of Useble Weirsht in Processing
I, Smeking Fish

5. Comparison of Yield with Becf end Poultry
6. Tirme Study

7. Relation teotween Size of Fish and Per Cent of Usable Meat

The ter vwishes to e:rrecs his tronlis to Tr, Iobert C, 2211

4]
(]
™
[y
[o7)
N
3
2
4]
5
!

under whose surervisicn thic stuvdy wes mode and who

cestion have been invalucble., Dre. Tall furniched all rhotosrerhs.

The ponds for the exrerimental worl on fish rroduction were —rdie svail-

able throush the cooperation of the Michigzan Department of Conservaticn.
Thanks is due to Dr. Pet:r I.,Tack for advice on the protlem;

to Dr. William D. Baten Zfor checliing the ctatistical datz; and to
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Zre L. Je Bratzler 2and Mr. C. C. Sterrrd of tre Scheol of A-ricultr re

o s v 3 ~yn S 9 e -]
Tor infrrretion concerring beef and reultry

In Jwa 12U7, six ponds at the Wolf Iale Frtchor-, Irlorezoo
County, in southwest- rn Nichizon, w-ore stocl-d with lorcemcuth blrek

Yoos (Micronmtorus salmaides) and Lue
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., veished, mecosured,

On Scntester £ - 10, 1749 thene poulds were aonin draired ard
all fich of usa¥le size (five inches ~r more) were tolien t- o lacel
freczer plant where ther were immedictely sharn frozer at =2CQ° F,
vithout having tcen processed in eny vey.

The larcer fish, which incluied nost of the hosc, were wircrred
irdiviluelly in freezer nancr ard labeled with the pond number, The
srmaller ficsh were rlaced in yaper containers and wrerred in bundles

D)

ctout two cr three pounds ench, Trerr were then tolien te lichizen

by

Stote Collere whewe they remnined in a freezer ot 00 F, until procesred,

The tullherds (Ameiurve m, melre) and scme of the leor-emcuth

tass were frem cyrerinental ronds lacrcted at Hectings, Barry County,

£y

Vichiran, The tass werre tallen f1om ronds stoclcd

fon)
=
t de
(o
=
5
D
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I
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I

heod minnews (Finmerholes T. prome clas), All bass from Hestings were

from Pond U 2nd P~nd 6., The tullhecds vere stocked with g2lien shirers

(Yatomi mnus crreclencas eurwt“s) iz 2 c~mrinction where the chiners
Tnfomi ~any recle

nd the bullhe:ds raised

t
i
81
o3
0
=3
[&]
0

vere uccd os forsze fish and hei
£5v food, Thece were elso sharp Srozen et =20° ¥, without any rrelimin-

ary trocessing and cent to lMichizen Stote lellege for holding until

~

rrocessel,
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All fish uced in this study were vei hed in

cf the bluegills proceszed vere gnite erall, A sprin- halance

dietetic scale was employed for all weighing., The total len~th of the

o]

[ &}

fich wos used in 211 cases and was measured in inches to tle nescrect
tenth,

1.

A secticn of two-inch-thick ozk »lank wrs nsed as 2 cutting

e
23

.

torrd, Znives nused were of the butcher Lnife znd clic

[ &)

agz t;Te.

knife with a2 medium length thin tlode was used £or filletinz, Plue-~

£ills were scaled with an ordinary hard tyve scaler,

=

For the rwrroses of this study a dress:d fish was defined as
one which had the head, entrsils, skin and/or scales, and fins removed,
This inclvied removal of the kidney from along the ventral surfzce
of the tackbone. Some of the tluegills were sczled and some were skinned.
Many people like the slin of bBluegills to eat btut the sizin of Tass
often has an objectionable ruddy flaver which most people do net enjey
2nd so consequantly 211 of the bass were sitinned rzther than scaled.
In processing, one or two reclkoges viere removed at one time
from tne freczer and a package was onened and alloved to stert thawing
while the necessary lmives, scales, chorts, and other equirment verse
essembled, In general, it took from fifteen to twenty minutes for
the fish to thnw enocush so that they could be separated. In the cese

of the larger fish wrapred individvaelly, six or eilcht prckeges were

orened 2t cne time.



As the fish were cl-oned, records were liemt of each fish,

listing the total length cf the fish, the totzl vel - ht, anid the weigsht

of the dreescd fish or f£illets, As e~nch 11t ~f fish wes DProcessoC,

the amount of time szent in cleanins was r-cnricd,

Cleaning operctions on the blucsills and tzoss were storted by

remyval of the hecd, H-lding the fish uprisht and starting just bock

Q

of the head, the inife waos forced down and sli htly to the renr so

as to evold the operculum, At this point the Imife wzs arngled forword

slichtly so as to pass directly nosterior %tc the pecteral fins. Tae
telly wes split oren tock to the vent and the entrails removed, core

teing tallen to scrape out the kidney from along the underside of the

Lotersl cuts were msde alon~ either sice of thlie dnrsal fin end

extendin cord to the heads The dorsal fin wes pnlled

)
o)
H
i
g
[¢:]
5
o

4
'ﬁ
O

ocut b7y hsldirg it at the rosterior end and rulling up and forward.
The angl fin vias removed in the s&me manner,

This procedure left the skin attoched to the fich but divided
elong tre entire dorsal and ventral midlines, For thoce fish wvhich
vere skinned, the skin wes pulled away starting at the anterior doreszl
end aad nulled off to the rear until it ﬁepareted from the ceudal fin,

-

The candal fin wes cut off and thre

pl}

resced fish was wiped clean, weiched,
ard reckeced in vliofilm or cellerhane freezer tags.
Escsentially the s~me techuigie vns vsed for those bluezills

thich were scaled., In this cese the scalinz wns done first, This work






ves done with an ordirzry toothed fich secler, The ficsh vas nelld “lat

celes removed Ir-m c¢ach cide ctorting 2t the

ot
e
(6]
[ &]

on the toard and
t2il and weorldng to the herd., The hend, entrcils, 2vd fins vweore re-

r as for the clzinned fich,

M

moved in the sene manm

The method uced for filleting was similzr to that of Dendy

(o]

(13&5). A thin, medium lencth tl-lde wes used for this work, Zecauce
the fish wzre only nertially thewed, the meat wes still very hard and
&8 sorevwhat heovier Lkrnife wzs used than would be used to fillet fresh

fisk, The method is illustrated in Cheort I.
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2. 7. The fillet rshould separ=te from the fich bn one piece.if.
211 the cuts have been =
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Fiec, 2. Shows one side
wves teken.

« The same dorssl cut is nm~de for

10. Tre skin is reroveéd in the s2me manner ec shovn for the
=

et fillet. : , p

hed 211 the vy throurh the fish after
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2lnneside the dors=1 fin.

,-11

made

vent to the t=sil.

=

ig.

T 4
> = a3

alon:

ir. 2. A cut is made alongside

The skin is cut di-~~onz2lly down from

the dor=al cut to the vent.

Tir, U, Strortinz ot the =nterior
~nd nulled b=ck snd off =t

ie. 5. A cut

ventr=l

cut.

5 is made just
to ju~-t tevené the ribs.

or
F

(shown in Fi-~.

. o~
Fie, b. The dors-
Lftor tha nifa rreccece

1 cut is deenened to extend down to the rihs,
the l=act
thron~h tn join with the ventrsl cut.

the brck 2nd going straisht down

(

extending from the

the enterior

s2]1 to the latern
rom here the cut

ie ruched =11 the vy
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Horvesting Fich uced in tiis study wore 211 horve-tad by

dreining the ronds, This is the guiclect methnd ard the tect wov of
v of

.

obtairning the entire yield from the pond, As Devissn (15L7) poirts

-

>ut, o Crain is 2lcs 2 immartent e

4 in rond menazemert. For

b

rotural ronds or theez corstrictod without a drain, some other metiod
cf hervesting mist te used, Seines of vrrious tipes cre s~metimes

emmloyed tut ¢

r——

iis is 2 slower method ard rreP-tly fails to tole
all the fich,
If the ovmer wishes to remove only a fow fish “rem his nond

2t one time, hock and line fichingz can be usnd, Bo

[ 12]
@]

are most eccily

[&]
ct

taken in the Srrinz wiien their food sunply i: love

ond tlucsills
are most encily removed from the srawaing teds., While tiis is rot
sport fiching, 1t is juntified ty the fact that tiie test mann~zed nond
18 the one in which the entire annwrl creoo of usalle fish is horvected,
If the entire uszble crop is not harveétnd, there is wrncte net only
frem tre standnoint of ield tnut 2lso because the smell fich will crew
at a slower rete., Sm2ll fish can ceonvert fonod into tissue rore ef-

¢ fish and cen srew orly ec f2ct as the availntle

'S

ficiently then larg
foed currly &allows, This fact wes brousht cut guite clesrly by Z-vicon
(Itid) when in sperliin~ of btezse he said that after soruwnirs had occoured
once, there w:zs no danger of hu-tinz the hreedirz stoclz and strtods

"If you cctch o fish lzarre enonzh to eat, its removel and use is good

sense ot any time of the renr,"



b

Un~iz and line fishin:

-

¢

is not 2 gnnd mears of harvactins
entire crep of fish., Ore can hopne to harvest only ctout hzlf of the

T+

advlt fish by this methnd treause o5 tre nurker of fish Jecreases, the
v fird cnouch f£rod so that thery dén not rezdily tole the

fisherman's tait until, b+ their incressinz size ther resch the corry-

Hy

irg caracity cf the pond znd sgain have te commete for fond, (Mo, Con.

Yield 1Yarny faoctors enter in the determinstion of the rumker

of pcunds of vsztle fich that an acre of pond will suppart. The nurber
of rounds of fish of 211 sizes which a nond can sunnort is called
the carrying caracity of the »ond and is more easily detrrmined,

The numters and rounds of fish horvestsd rer acre cf pond ars

3

given in tatles 1 and 2, Tre cverace yield for four ponds et Wolf

Lolte wms 125,3 pounls rer ctcre, Thic fi-ure represents usatle fich

*o s

i

enly. In this sindy tluegills of five inches or ~ore ard bass cf

eirht inches or rore in length were c-nsidered us-ble fish, The yleld

(0]

for the four pords is as followss
Pond 12 17 20 21

Pounds 1¢c8,.9 121,k 309.0 15,0

The corrrins caracity of these meonds is 2ctimzted t0 te chout
twice the rield. As cen be seen in todle 3, the totel yield of fis
of 211 sizes in Pend 20 was actuvally 0559 pounds rer acre, This is
considered to Ye an excepticnally hich total ricld for this locality.
ETiminster (1947) fonnd thet the carrring capacity for boes - bluegill
corbinations ranced from 300 to ACC pounds ver acre with the rield

averasing aheut half this amount, This would be & yicld of cbout 2720

&\
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rounds rer acre ercert in the northeramoct ticr of ctotes vwhere it
would rrotadly averzge 150 rounds mer core or less, Ales comments

irg

on yield, Dzvison (10U7) Bolieves #hnt notursl ponds simrort os 1ittle

seys thece same ponds with the 2 i¢itisn ~f crmmorcinl fertilizer caa

suprort 420 - 620 pounds of fich. Winder (1519) hae renorted yields

by

(rl

by comporison with other rererts its yield wes outctanding, The oth
three ponds, two of which were alsn fertilized, did not have as creat

a yield tut the averz-e of 211 four ronds wes hich,

Freezing

Yodern freezing has rev~lutionized the fish eating hzbits of

(]

the netion by providing an effective wayr to keep fish in the fresh ctote,
Previously the only means lmovn to mreserve fish for cny len_th of time

was éryrirz, saltings, cr canning.

¥any ocean fishing borts are now freezing their cotch in the
round 2s snon as thev are tolen ctonrd, L.ter they 2re thawved, filleted,
pockeszed, and refrozen without injury to cuality, This is contrery
t5 the lnnc ect~blished belief thirt fish cnce frozen should never te
thawed snd refrozsn. It is believed that sharp freszine of freshly
caught fish prolengs the stote of risor and entolytic end bacterial
Trenkistm such as occurs in fish thet ere iced is very much r-duced,

Cedna

(Punnchzr 104%)
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In ereakinz of commercial fisheries Zarotschenzeff (1949) stotes
048) stotes
. ; R . - -
that there are no rizid rules or lows enverninge the conditions under
vhich fish chould Ye frozan far morleting 22d nrtes thet the British

Yiristry of I'mod hrs set un certain specifications for the guick

ol
Fh
Hy

ish,

[&]

freezing

l, Zish =elected should be of the freshest and best guelity and
frozen vwith 2 rni.dimum of delay,

2., PFich should be cooled 2%t such a rate thot the tims tzizen te
conl tire fish throurh ranse 320 F. to 23° F, chall rot exceed
two hours, and the temperature of the fich leaving the freezing
plant should not exceed zero derre~s T.

3. The frozen fish chould te carefully "~lozed" by irmersion in
or by erroyin: with cold weter and/or sc2led in woter and
vapour rroof wraprers,

4, The holding temperature of erourd zero decrees F. is considered
best for frozen fizh held for 8 - 10 months,

his stud;r has attemrted to empley the s2me technigqne in freczing
as hes rroved efTective f~r tho commercial fisheries, As has been
stated, the fish were sherp frozen without vrocescing of eny kind.
The actual vark of rrocesczins w: s started one wrek after the fish had
arrived at Vichiran State Colleze a2d vwerk wes centinued over a reriod
of four months, This methiod would £1low the pond ovner to horvest 211

his fish 2t once and to vrocess tiem from time to tire as they vere

needed for frcd cor cs t'e tirme allowed. Zven =after a period of four

m

months, the fish were in zood condition, A few showed slicht drying

or "freezer burn" due vrobzbhly to poor wrarning,



1i-en Stote Collese ghiowr thet there is a

species veriction in the kcenin~ rromertics of fish, wnitefish, treut,

and corp are relotively f2t and show a treskdewn of the fotty ticsue

vhen held Znr four mrrths or lonzer in a freezer, This study ircluded

rine freshuater srecies of fish end shewed that, in ceneral, fish com-

rared well with terf and vork in amount of vitanins, arino ac

._.
{
17

-
I
55
o

protein content. It was also chown thnt frozen steor-ce did not sio-
nificantly alter the nutritive value of fish, (In-cls EE il' 178C

Bretzler (135C) in studies mnde with ~recund beef found thet
there wes a wide verintion in the amount of shrinkrcrse during storore.
Te=s and brands of frzezer wrarrinss vere tested. Some shouwse
as rmch as J0 rer cent chrinlznre winen hield for a reriod of fourteen
renths but it wes chown thot with the nrorer fype of freezer raper and
careful handlinz, the zmount of shrinitegss couvld be kept to 2 fraction
of one percent,

No grect amount of shrinlingso vics ncted thouch an accurate check
vould nrotratly heve revealed some shrinkese especially in those fich
which had been processed and refrozen and duc to roor vwrarzing exhibited
some dezree of "freezer durnf.

One vory definite advantezze to freezing fich btefore they are
processed was found to Te the ease with wnich they could be procesced,
The bluecills were very ersy to ran drecs as compared with fish freshly
caucht, It wes not as difficult to remove the scales end when the
prover cuts about the head had been mrde, the hezd and entrails were

1

very essily removed tocether. It wes also found thet the siin ceme

n freshly caught

e

nff without adherinc tc the flesh s it often does



frozen condition and tiis mnde filleting mich ezsier z21so,

19y]
e

Per Ceont ¢f Ucchble Vent

Bluesills  All of the tluczills were rrncessed bty vren dressing.

Tne weizht less by size interval grouons

e

s shoavn in surrlemcntory totbles
9, 10 and 11, This same data is summsrized in teble.3. Actually rot

n fillets because scme henes

He

all this weirht is evalilatle for food s

o
U
'ﬁ
-
m
>

2re still rresent but the ran dresece commares with drecced chiclen
or drezzed cattle, Therefore, in this ctudy, dresced weicht wos con-
sidered the same as ver cent usable and was listed 2s a nercentaze of

the total weil ‘ht of the fich, The wei~ht lncs can te determined es

the reciprocel of the »rr c-nt of ueoble meot as chovm in the tatles.

Table 3. Summ~rv Drta on the Processinzg of Eluesills

AVETETE T E1 T-T cork
Pond Yarher Wweight weicht Usable
Warber  Precesced in grams in inches in pounds

17 311 75.9 6.10 £1.7 L7.7*
2

FEQ _O%

P

20 £hs 51.4 5.6 72,

o1 63 1h1,L - 7.2 21.2 F1,6%

J

A totz) of 1019 bluezills wos rrocessed from the three ponds,

Their cortired weishts totaled 15,1 rounds. The wei~hted overcce®

® Rorrecents & woi~hted avernse obtained by multiplying the ner cents
of uszble meat tv the nurker of fish, adding the resultant nunbers
end dividin~ by the t-tal runmber of fich,



nf 211 the Tlueczille woz EUN rroms or elichtly mor> than two ounc

Bluegills used in this etw?y voried in weicht fram 70 ta 315

4

9\

rems, Thirtr-eisht fich belew this rono:

(

were rrocesced Tt choved

|,_4.

no amrrecisble c¢iffercence the per cent usztle s fond,

(o7

the r

.r')

Sizec covere nee 5.0 t0 0,7 inches with the wei~hted

averzze being 5.8 inches for the zroup.

The dresced weicht for the entire number of tluezills averezed
u9.9 ror cent of the live weicht, This figure comrarcs well with the
findinse of Tock (10LID) on the drcaced wei~ht of carp and suckers
which he lists as £3,7 per cent and £2.9 ver cent respectively, It
should be nnted thet Tack's fish retained the caudal fin, A few
bluegills were rrencred in this manner 2nd it was estimrted that this
edded :bout 1.5 per cent to the dresced weicrht,

Pan dresced Boss  Surplementary tedles 12, 13, 14 and 15 list

the percentege of uscble ment found in procescing the bass by nen

dressing.

\

A total of 17%.1 pourde of bass were van dresczed, The number

s .
nf bass ren dressed totaled 276, Sizes ronzed from 5.6 inches to

)

13.7 inches with the weighted averz-e beinz 1C.5 inches
Totel weishts veried throush the ranze 37 srams to 631 grems
end the wei~hted rvercce far 21l brsz ron dressed wes 312,77 srams,

)

Toble U =zives the summary data for esch rond.



T-ble L, Surmrry Tota for Prn Dresced Toasce

Aver e Totsl r°r cont
Pord  Tu-her Lencth Wei-hg Uscble

mmker  Pracecsed in ~roms in inchzs in rounis

17 3! 715,4 1.2 2,6 ch,2

29 el Le1,6 2.8 75.5 19,5

6 on ohh,2 9.5 1.0 F2,7

- - 4

When the cversces ¢f ror cent ursble meet far erch mond vicre

weishted, it wos found th-t £1.% rer cent ~f the live weircht wos

c
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s very cloce ta the —ercentrze found for tluegills

end also cammares with the findinzs of Trck (10UM%) for crrp end

<+

suckers, It is hrvever considernbly lecs than Tackls drta for lake
herrine which vw-s rerorted cs 71.9 ner cent of live w»izht,

Filleted P-as A tot~l of 145 basc were filleted, Their

vei~ht totrled 11,3 pounds, Trhe tot2l wel-hts of the individurl ficsh
ron~rd frem 70 croms to 6! ~vams with the weirhted sversce t-irng Lol
sgrams or exactly one pound each,

The eizs renged from 5.6 ianches tc 12,8 inches for zn cverare
of 12,3 inches, Suprlementery tables 1o, 17 and 18 rive the nercerd-

are of uscble mert ard deteiled dota for esch pond by size intervel

~rouns, Totol nurbers and rounds sre shown in t=ble &,



T=rle 5. Summrry T:%7 ~n Fillet-3 Bacs
- LTTeTs e iv:_:mr'» o Mat~1 oy or
Pond Yurber Meisht ¥anttn Weicht §Ha‘f5"t
Mimber  Procesced in grams in inches in rourds
12 o ks, 2.5 El.h 20
-
17 A 2%7.1 1.2 2,2 37.9

2C 67 L71.5 17.7 71.5 30

~
~
.

o

ny
N
i
(U6}

.9 11,4 12,0 70,5

The weizhted averscoes of all rercentn~rs £or filleted boss was

35.6 rer cent usatle,

Y . -~~~ 7 .
This fimre ¢f 30,0 per cont uwsctle zect is ermewhot levwer thon

thoce i mires cited by Teclk (12M''t) for fillets of leke herrinz, carn,

- . > 3 l
c:rp 274 rer cort; lcke herrirc £2,0 ver cont; and suckers 12,7 wer
cent of the wheole weishts, Likewice Krumholtz (15UF) rerorted the

fillet wei ht of rellow rikercrch (Stizestodion v. vitreum) to be LE - £0

rer cent of the total wel

«“

More rearly cnarraratle are fi~ures ~iven in an article (Anon,
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herie
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12VE) erresrins in tre Caredien Fi
thirds of the weizht of vhole fich (knovm Y- the fishoirmen as 'rourd
fish') as it is trlien o°f the fishine boats is mcde wn of wocte - herd,

tail, tones, firs, c*c " This article wos spenliing ~f wrchs in drecs-

It is true thot £illet wei-nts did not egnnl dresced weichts

for bazzs but it shcunld te renerbaored that 2ll of 8 fillet is editle,



1 - £ ~ ~~ —~ 2 -~ - =] B

Yorcever, fillots tolze up lozs crrce in o frecoer £33 ove cl2itle

mect can B ctored ia the oz corze tlen fov dreszid fizh, For
~ ~ b -~ ma o 2~ Y > e 3 e A 1 3

tess, at least thece of zood cize, thore is mich morit in o steteneat

mode by Mook (120M%) in mcferencs to 1cle rervin-, crrr and suclicrs,

B2 scid, "There is 1ittle zeassn for preorrrin~ frash £ish as dresced

. e - o RN S
fish wel~hinz 117.2 pounds wore rroceczcls Those

- e s P v
from a smoll cone Z.5 inchez lonz and weli-hing 22 crams to one 17.%
3 PRSP N R - n - -

irches longz wei hir~ 200 creng,

ze of 211 fish ~f this cnecies wine found to

Tre weizhted aversz

be UD.7 per cent usakle mert in reletion to the whole weizhts of the

PosciTtilit; £ Zrrer Severcl rersens zided in the rrecesg-

chinigue cnd nethods were

n
4]
e

3

used, it is t~» te expect~d thet some variation in weizht 1oe
processing would te dve to the creorctor,
i in thic study ie wumamn,

It hes bcen fourd by seversl irvectizaters that there is & slichtly

hizher wei-ht locs in dreccsing femsles, especieally when they are crevid,
moldnz Fish

Smoling of fich as an £id in rroservation 1s no 1onger nececsoxy
since the 2dvent of modzrn hoze freczers and community leckers, lever-

trexr he particular flaver and terture
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Smokiing €lco is a merns of vtiliziaz fich 2nt cererclly ecten, Cory
the wse of mere "rou h fish" s fond ss
a preculiar phenemena of smole fieh thet the so-cnlled 'roush fisht!,
the carp and cotfish, emolie up tetter then nost gome fich,"

Clearinz  While it is vossitle to smoke fich wiich rre filleted

or ran dresced, it is often more cdesirshle tc rrerare them in another

ct+

way when smeldrng is to be don

()]

(¢4

o« Pernops the ersiest way,,and in nmany

H
I~

ceses the best, is to drew the fish by slitting ovnen the belly and

-

pemcving the entreils, Tris retﬁ&a werks very well for coerp and tull-
heeds., TFich thus rrevzred dn not tend t- dry out s mmuch during
smolzing gnd co not ecsily fall zrert., They roy te strung up by the
ad cor placed on regs or n2ils, TFer fillets or nen dressed fish,
some t;me of rack st be rrovided in the smoker, Such o rack made
from hardwere cleth was found to be saticfactory,
In crder to ~zin some ilea of the mer cent of totel weisht left

vhen a fish has bcen drawn, o stud;” wes mde on smell nunbers of lorge-

mouth tzss, smellmouth bees (Microzterus d. dolonieu) and tlack

bullherds, All of these fish were dvewn (had the entrails removed)

mouth tzcs vere rided into thre=

2. dores2l fin removed; 3. 2r2l zrnd Jorszl fine and scales removed,

noved; 2, anzl and dorszl fins end sczles reanveds The bullheals
were 211 ~i1l:2d4 in 23dition %t~ Yeing drcwm. The data concerning ¢ clesn-

ing and srmeking of these fich is shown in totle 6.



m.tla £, Drewn Welrrt in Zelotion to Totel Vei-nt
Srecies Iumber Trawn rlus Per cont Per cent of

locz  totz2l veisht

Bullhesds z3 Sills 0.7 0c.7
9 mnel fin 7.9 2,

Sm~1lmruth 13 dorsal, ~ral fin, sccles 13,7 5.3

Brs=g 11 dorszl fin 11.8 cz.2

Lar~emiuth 25 anal fin 7.1 92.9

Pass 25 dersal, enrl fin, scales 1C.0 2C.0

The lergemonuth tass evercged 10.Q inches in lencsth =nd 10,6
ounces in wei-ht. The srallmouth bass averaged 11.4 inches in length
and 13.2 ounces in weizht. Eoth srecies of bass were token from
rearing ponis in MNaverber, 19h7. The bullhecds averozed arrroximetely
10 inches in len~th £xd 1C ounces in weiht and vere removed Ifrom rezr-
ing ponds in Sertember 1947,

One cazn errect a loss of ~brut 1C per cont 1. weight vhen a
fish of the srecies treated here hzs been draim and zilled or drawn
and rourh dresred ty removing one or rore fins,

Curinz  Some l[ind of curing should te cdone rrior te smokinz.

4]

There zre —eny rethods and different formuilae for brining solutions
that cen Ye used successfully (Jorvis 1250C).

A standard type trire solution ord the one used in thds ctudy
vos mede up of salt, suger, and saltpeter (potsseiun nitrate). The
emounts uscd were these recommended by Taocl (12UWlia) znd are s fol-

lowss four rounds of ¢zlt, one erd one-h=1f rourds of sucer, end one

crd one=hzlf cunces of soltreter, to six grllons cof wster.



Fizh of medium cize shonld te serled in the brine far 24 - 79
-
}\ﬁrnre w3 t'f, Tace &4 “ L A - £- a1 Y o £3 - - LI o
urs wita lege time needcd f£hor ernller fish ard nmere tine Shr lors—

er cnes, Erining should te done 2t lcw temorstures sueh as rrevail
in the orcinery home refrigerator, Widmer (12U3) et.teos: "Trining

of meat is a race hetween hrctorial ceotin

o]
0y

5
£

trhe renvtration of the
s2lt solution. The cooler the brirne, within recson, the zlover the

tacterial acticn, ¢rnd the safer the procesc,"

Smoliing Therc is on infilite veriecty in the types and designs

of smokers, Ther rangce from the sizmrle torrel with = cmell fire in

the tase t~ rrther intricots Gevices invelvines dampers and fers such

(9]

N

as wes uced in thic ctvdy ¢t Vi hizen Stote Collcese., Any smolker is

satisfactory which nrovides sulficiert smoke vhile ctill &llowine tre

(o7

heat to be resul-ted to a modcerate decree,
Arrle wood wimg veed to sive hert thoush many other sutetaznces

will serve os wvell, Ticiory, o2k, cnd cherry are freguently uced,

cod is bect es it gives mnre crnlze with lecs hent, If dry

»]
H
]
D
3
A

mzterials such es sawdust or corn cobs are used, they cshould be

dampened with water., Teck (1250 orel comrunicetion) recormends

o

peelinz the tark from aryle end cherry in corder %o elirincte resins

<~

that ~zy zive the fish an otjectionoble flavor,

One hirdred 2nd five bullherds were smeoked in this study. Afte

®
=
[¢]
i3
O
o«
Al
O
2
)
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.

trine scluticn for 2L hours, they vwer

}.J-

standins in th

[P}

ot

draincd, A fire wveas storted in the smoker acd vhen the temperature
h=d reached 7C° F. to 95° F., the fish were hung inside Yy placing

the heads on nails, A dence volume of. smoke was maintzined arnd the

terrerature wrs lient telow 122° F, for trhree hours, The termrrature

PO



wes then rersittod th rice for the lest lour of smoliin~ tut it wes
ret 2llowed tn 7o above 150° T, The heat wos cterped at the ernd of
four hours znd 2ft:or severzl hours of crclinz the fish were rormoved.
The hesds vere telien off the Tullhceds &2 the wei~hts of toth hesds

end fish were reccrded. The flesh of the bullheads arreared oily 2rd

X

hed tvrned 2 eclron-red in color. Weights were recorded throushout

the ertire rrocessinz 2:d smozins znd the results are ziven in tntle 7.

-~

Tctle 7. Weisht Loss in Smoling 105 Bullheads
Pornds Per cent Fer cent Pounds
and Remrved of total end ounces
owces rencining left
Total vt, 64 - 0 — —-— —_—
Entrails £ a2 7.2 21,3 g - 14
Srmo¥xing locs -7 141 75.A 50 -7

N

YVeisht of 5 -4 11.9 70.7 HE
heacs :

A Comrrrison with 2e-~f and Poultry

Ir ccmnoring the emount of fich horverted per zcre of pond to
the nurber ¢f pounds cf beef cr roultry that en acre can suprort, one
should be coznizent thmt these fish were not fed while most cettle
end poultry are fed a conciderrhle amount of feed over end zhove
that sur-lied Ty the rance.

In the southern r-rt of Michi~en it is customery to rornze from

¢

125 ~ 150 hezd of cattle ror cectinn of lend, This averages from four

) o



to cix ccres »or onisnnl, Witk an2
sufficient, A cteorr will nin 22ont 250 vounds on the srasc ner
seascn. In two ceasons there wonld Y= 2 5rin in weisht of £00 nouncés
for the enirmpls for ench three ocres, It tales ~brud 0N peurds of
cern or 720 raunds of hay or roncha~e ts rut 122 rourds of teef on
feeder calves,
The avercce live veizht of 21l csttle slavchtered for beef be-
tween the yecrs 1930 and 10U5 vz Ol rounés, The cversr~e dresced
welsht wes U ror cent of the live vicicht., The rer cent veried from
rrirme sterrs whizh (resced ont ot 62 = A7 per cent tn cutters and can-
ners which dresced out fram 40 - 52 ror cent of the live wei-ht, (Ziecler
12LE)

As for poultry, there is no limit to the number thot can be

kept on 2n ccre of grovnd.  As rany os BOO=ECO rullets mer te kept
on one acre tut they can nnt te mairtaincd without feedirs, At the
time of writing, it cost arcund 295 cents o raise ore round of Treiler,

Teed represents 60 nor cent of this cost, It requires 3.5 pounds of
feed per round of broiler, The amount of fe=d that cen be saved Ty
pasture is 10 -~ 15 ner cent,

Pressed broilers lose 23 per cent of their live weirlit., Turkeys
locce avout 25 r»er cent., This dresced veizht consists of bone as well

£s meat and only chout 40 ner cent of 2 broilarts live welrht can be

onsidered edible,
Arnlveis  If no supnnlementary feed was given, the yield of becf
¥ DT
per acre would prohatly hove been less than the yield fer fish shewm

in this stuvdy., A srin in welcht of 500 poands for three acres would

Ye ztout 156 rounds ner ecre whereas the fish from the Wolf Lrite pends



nectle, thie ceattle cre 511 htly Ri-her, with the dresc-d vef-his
averocing FE ver cent o orroced to EC rer cent f£or the fich

Surrlenenteory fe2ding would Ye neccizary te reise roultry,

(o)

If pasturing will cove 17 = 15 mer cent af the focd coct

tt

(¥

, s would

n

bte one and a2 helf ty tus cents o round saved on the cost of rrodnction,

4

o7

Fowevir, the cvmer vould etl11 e »orriny 2hont 27

(87

cents & round for
kig troilers £nd this is conclilcrebly rmere thon the fich vould coct
him,

The rroduction of fich in the Wolf Lalke vords compoarcd faver-

2bly with the rraduction f£i:ures for becf and roultzy in coct 2nd

yield rer acre,

A chreclk vwos mrie on the time recescary to rrocess the fish,

e shown in tatle &, the tluezills =varnged nearly twenty &n hour or

ny

three minutcs a fish, The cvernr~e for pzn dresced tass wes four
misntes crch ond for filleted bess six ninutes erch, The cverage rote

for ecch ballhand wos two minutes ,nd ol seconds,

T-3le 7, Tire Study in Procecsing Fish

Srveccles Prccess Pounds Time Yomver Marter
(henrs) : Trer hour

Pluc-ills  Pan dressed  1L5.1 53 1019 12,4

Bass Fan déresced 17%5.1 2 27 1.8
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Zullhecds on dresced 110,72 1k 215 2.7
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that the time would wery c-»

.
exrerionce ~f the oncrztor,
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All of there fish wverc corefulls moronured znd ench anme had 4o

te weished Tefore rmd ofter rroces-ins, In 2lldition serles (@ conrds
viere telien from a rmumter of the Tess ond tlu-zills, In fimuricrs the

Pelatisn Betvernn Sice of Fish arnd Por Cent of Usatle Morn

As e subrlgxent to this stuly, it vins thou~ht zivisahle to deter-
mine whather ~r nnot there virs eny difference in the drecced weisht
es ¢f 1rr-e erd sm2l1l fich of the scme creciec, The rer-
centare of loss on drescing wos anelrzed by stondrrd cteticticel rre-
cedore ard it was Iounl thrt the bres &rd bwllhesls shoawed 2 positive
correlation between cize of fich and vercentores ¢f dreszed weisht,
In Yoth crecies the lzrzer f£ich chowed a s~mewhat larcer nercentoze

of drecsced wei~ht in relation to total wei~ht, Tne results are shown

zrevhically in charts II and III,
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indins are in r reevent with thnse of Zrnmhrltz (Ifh;)

vho fonund thet the weizht losc in filletin~ wrs rmrovortisnally

)

ills in Pond 20 shoved a sli-tt rezntive relctinnchip,

Tris would irnldic.te 2 hizher zmercertr-e of dresced wzi-ht ia the emcller

fich, Tre bluesills in Pond 21 <howed o very li ht mocitive relation-
chin, The increcse wie soven tenths of ore ror cent Znor onch inch

Ie

increacce in lencth., In view of thece difTerences, it wes balieved

~

bect tn 2mnit the accurmlstion of more drota before makins any infer-

ences racardint the relation ~f lenzth cnd Tercentece of drecsed
veisht for the tlucsills,



hak Ea¥al & el
FOFRCIAS u.aJ.\.,N

ich of tho species veuslly xown in form fish ~ands were hor-

loss zftar processing, 2nd wzvs ¢f preservinzg Sor uce
The ue.tle ield from the reonds ctuvlisd was #s kigh zs 299
pounds rer acre znd this rroduction comares fevorably with the rro-
dhaction of other tyres of editle meats growm on farms znd with fish
rroduction from ponds in other rorts of the country. A size of five
inches total length for bluegills arnd eicht inches for bacs wos estab-
lished ~s the mivimum size for which it is cconnmical $0 noocess frem
the stondpoint of time consumed and vield of food,
weisght lozses in pon dressing ore arornximstely O rer cent
of the total weisht for tass and tluesills and Y0 per cent for bull-
herds, Thecze lesses are similer to thoce of mnet food animals, In

nan d
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e bess and tullhe=zds show less weight loss then smell-
er ores of the scme erecies, Lorger f£ish can te filleted nerrly as
rapidly as they ccn te pen dressed, take ur less syace ia the freezer,
2nd due to the zbeence of tones are hi-hly preferatle, TFilleted bacs
drecs out ot cbout 30 rer cent of the tntel weisht,

Fish ~f the snecies raised in experimentel ponds were rrecessed
b emolring to Actermine the qunlity of the rrodnct ané desirsble methods,
for smokin~, it wze found recessary for good resulte only

In rrencring

to draw the fish and remove the r£ills, Tnis dr-wn weight for b, ss end
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bullhends is ¢baut 90 por cent ¢ cht. A welght sbrinkeze

0f arrroximotely 14 ner cent wes found to cccur during smok



) e ~— 3 -~ 3 e
theviinz, -rocescin~, and refreezir: is

r> termersture ic lent necr 07 F.

[N

Fich comnire well with hoel ond

-

te o~revn vwith little cost and effort,



L,

end inmedlictely shurp freezin

them "in the rovnd" withnut 2ry rrevious rrocercing rroved to

-3
roe
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[¢d]
a1
4

~roraze rield of uvsctle fish of five inchcs eor ror

4]
e

n
lenzth wos 125 rounds —rr acre in the f~ur ponds hrorvested
et Wolf Ialie,

The dresrsed wei:hts of the tluezills and bass wiich were pon

dresced cvorared 50 ror cent and £2 per cent of the totsl

seishts,

Trsg which were filleted yielded 20 per cent uszhle nmect,
Byllhesds avernocd WA rer cont vocotle mart,

Tre emount of time necesscry to rrocecs the fish veried con-
sider~hlv aceoordin- to the spacies and size of the fish,

Tor the £7 fich that were drewn the cverace weicht loss wes
10 »er cent,

The 105 bullhe~ds th~t were smokod shoved rn average loss of
1L ner cent of the drewn veizht due to the smokiny process,

A commorison with beef ard voultry showed thet from the stand-

roints nf cost, time, and yield, the vroduction of food in form

ponds is worthy of considerntion,
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T-ble 9. 2luercills rroceseed from Pand 17, Welf L-lle, lichigor

Intercl Tairker Whole Prccecsed Fercent
i~ tentks of Welisht weisht Uectle
of inche Fish in ~rars in -ovors

°.0 - 5.1 5 2ss 7 7.2
2.2 = Z.3 12 Aol 277 7.5
R 27 1hL3 A3 he.o
o = 5.7 17 2177 1779 L7.0
5.2 - 5.9 b5 2055 Lok k7.5
£.0 - 6.1 Rl 278 1715 7.2
£.2 - 6.3 Lo 3150 1570 Lg,2
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wrle 10, Eluccills —rocesocd fvom Fond P2, Wilf Ionle, lichigen
Intervel marbver Wole Frocessed Percent
in tenths of Weilht weizht Usolle
of irches Tich in zrems in _rems

4.2 - L,3 1 20 10 £2,0

Lk L5 15 Loz ety !

L.6 - 1,7 2 oLy 122 F£.0
bog - g 13 b 215 £l 5
.0 = FL1 g2 2289 1587 c1l.7
F.2 = 5.3 120 Ls61 2000 £2.5
El4 -5 126 sfelel) 2723 £0.2
5eb = 5.7 cP 1929 2F20 £C.2
F.2 = 2.2 7 I3 1679 Lo,

6.4 - 6.5 2l 1551 ) 12,9
6.8: - 5. 3 310 179 =7,
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Toble 11, EBlvezills nrccecced Trom Ponld 21, Wolf Lole, Michiom
Intorvel Mimtor Whole Frocec~rd Percent
in tenthe of Wei~ht welsht Usable
nf irches Tish in =rans in zrams
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7.8 = 7.9 2 372 127 £7.6
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T=ble 12, Lrrzemouth bass Srem Pend 17

9
vhich were ren dresce

Interve Mumber Whole Procesced Percern

in texths cf weizht weich Usatle

of inches Fich in grams in zraas

o4 - 9.5 1 56 €5 £1.2
7 - !

12.6 - 10,7 1 253 10h Lg,0

- 7 )
1.2 - 10.9 11 20352 1652 FL 2
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z%le 13, Zorgcemcuth Base from Pond 27, U-21f Lake, lichi=zn
which were mn dresced
Intorval Momter Whele Frncecced Perce:
in tenths of wel ht weizht Taeok?
of inches Fich in zroms in grems
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Terle 1b,  Lor~emcuth Prcse from Pong U, Hectines, Uichi=n

(sl
vhich were ven lresscd

Intorvel Murber Whole Procesgsed Pzrcen
in tenths of weizht Weizht Usetle
of inches Tish in srems

A 1 39 20 F1.2

£.8 = 5.9 2 ek L3 £1.1
6,0 - 6.1 1 lig oF £1.0

6.2 - 603
6.4 - 6,5
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6.2 = 5.9 h77 215 La.0
7.0 = 7.1 I 229 157 £o,

7.2 = 743 4 5% 191 £3.9
7.4 - 7.5 2 126 101 sk, 2
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Table 15, L:orcemnuth Bess fram Pond 6, Tactinss, ltichi—n
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which were ron drezeed

Int-rval Mu~Yter whole Procescrd Fercen
in tenths of Weisht Wel-ht TesXle
nf inches Fish in zrens in rrans

c.6 - .7 2 66 34 rh.7

.3 - EL 9 aty 172 e
£.0 - 6.1 1L 575 303 £2.%
5,2 = 6,3 12 5ol 229 £C.7
R A 10 £12 271 £2.0
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Irtervnl Tumter whtle Prccessad Percert
in tenths 33 weicsht weisht Teotle
of iInches Ficsh in ~rows in zr-ms

11.4 - 11.5 1 7l 110 21.5
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12,2 - 12,1 2 gl PEn 22.2
17,2 - 12,53 9 el 1712 32.
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T~*1e 17, Lar-emsuth Drss o a °c, wolf w2 ichi-un
virich wer letad

Interval Numter whrile Procescad Porzent
ir tenths of wcisht welzht Taoble
of inches Tich in ~rarms in ~rrros
12,0 - 12,1 5 1772 £19 27.%
12,2 - 12,3 Y 1572 L7z i,
17,4 - 12,5 g 277 1048 30.0
12,6 - 12,7 7 3L19 1050 29.5
12,8 - 12,2 S 272 27 3.0
17,0 - 12,1 17 oy 2301 30.5
13.2 - 13.3 11 £702 175k 30.7
13.4 - 12.5 5 2°37 219 3.3
12.6 - 17.7 3 1609 519 32.5
13.2 - 12.9 3 1727 612 2L




T=tle 12, L-rremouth Eces from Pond 6, Frstines, Michirrn
vhich were Filleted

Interval Yurber Waole Froces<ed Percent
in tenths of Wwe2ilsht wel-~ht Uszshle
of inches Fish in rrems in crems

12.2 - 15.9 1 222 58 zh,0

11,2 - 11,1 3 arg 272 o2l

11.4 - 11,5 5 1219 7] 30.5
11,5 - 11,7 4 1562 Loy 51.%

11,2 - 11,9 2 851 a5 | 27.9
12,0 - 12,1 1 327 123 2.4

12,2 - 12,3 1 £og 175 31,2
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T 12 I»1 ho-Is rom Ponds ot Fretinss, lllerisnn
Interval amter whole Prsocesced Percent
in tenths of Weisht W2isht TUcable
of inches Fish in zsroms

g4 - 5.5 1 28 15 2.1
.6 - .7 0

.2 - F.9 0

6.0 - 6.1 o)

6.2 - 6.3 c 316 124 z3.2
el - A.F g F72 c12 37.1
6.6 - 6.7 1z gce 383 33.9
5.2 = 5.9 L 317 179 Lo,6
7.C - 7.1 9 755 721 bo,z
7.2 = 7.3 11 1022 115 7294
7.h - 7.5 6 225 237 30.3
7.6 = 7.7 17 1212 7 ho.8
7.9 = 7.9 17 16t 7%~ 1.5
g.0 = 2.1 14 1743 718 Ln,7
2.2 - 2.3 o4 3571 1162 g9
?,b - g5 29 4723 1917 L1k
2.6 - 2, L 7121 297 10,5
2.2 -~ 2.9 25 coch alelg| 1
3.0 - 9.1 L2 701k 7% %2.9
9.2 = 9.3 21 4729 1757 Lo, g
9.4 - 2.5 25 F271 207 baY
9.6 = 9.7 11 2493 1953 h3.b
0.9 = 9,9 oo @l 72.5
12,2 -10.1 Yy 540 vl 0
10,2 -10,3 1 2Ry 113 L2,8
10,1 10,5 2 ekh oeg 41.9
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