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IITRODUCITION
Pond oni lalic cultivetion of fish is increasing throughout the
world, rarticulariy in thos> countries in which there is an acute
si.ortacc of protcin foods. (Zompton, 1.53).

T e

Russia has es%ablichcd four Iish-breceding stations on
fuibyshev Lalte, anl five above Stalingrad. Iish ¢re rearci at these
stations for introduction into suiteoble watcers, cniefly as eggs and fiy,
The fish boing used for theee introductions and ciperinents cre szid to

include six vorietiss of sainmon, two srecies of trout, ~nd sturgeon.

Icreelts ennunl consunption of fish ancunts to 22,000 tons. Of
this amcunt /4,000 tons is obtained from corp-breciing ponds. The
carn=brecding ponds rrouably have reached the 1imit of thoir copocity
beeause thry comnete wi‘h agriculturce for land snc water. However, the
country's clinate has rroved suitable for rapid crowih of carp, and it
hos bren roscible to obtain tiro-and-a=hell fish horvecis a year., It is

rlarxned "o cxtend vond culture to roinberr trou:, tench, end zrey
millect.
The Chinese have had extersive vond fish culture sinee 2,000 3.C.,

~

bu® their mothods have shown 1little chenge. The chief specics cultivated
arc the common carp and oricntal —wrch.

The presnt annual unparien pond yicld or carp is about 2,507
tons., The shallow pords rang. from » fov hundrdd Ferds to a mile or
rorc in length, In lovenbeor, tho larpe vators ar drained, the norket-

'

able fish rocmovazd, ant th-. young and breeding fish sepcrated anl put

into smaller winter stociiponds,
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The Italians have established the largcst cel farms in the world,

-

with a catch of 500,000 liilogroas or uore anmually, The farms acitually
consist of larg. traps to catch migrating cels.,

Ho'land and Demwrk have both established sizable export
narkets for rainbo. trout. Deiriark alone nas exports valued at sone
2 million xroncr.

The gianv carw -r Catla of India is of greah valus because of the
great size attained and the rapidity with wiilch it jrows., Under ideal
conditions, Catla carn have grown: from fry Lo a l:ongth of 26 to 29
inches and o woigh® of 5 to 9 pounds in the first rear., Full grown
these fish will reach a length of more Tthan 6 fret ond a weigh® of 140
pounds.

In lalaya, a surply of lresh-watcr Dish h:s been built up by

o

shins “herm in farm

()

T

transporting Chinesc carp-fry by eir enl cstabl:
ponds.

In the United States th: practics of preserving uater Ly inpound-
ment for soil comscrvatiion, water storage, stock vabtering, irrigation
and firo protection has beoen recognized as an important part of our

vo rish proaceiion for food nurposcs.

e -

ecencmy with less iluportance riven
Intersst in farmi ponds for fisn .roductilon was noi.d os far back as
1900 (Dyche, 19143 Townscivi, 1041) and increased luring Horld War I

(Mechean, 1252).

Hardy (1952) states that over 200,000 faim: anl rench fis® vmonds
b

bl

were boing used for raising fish in thie United Siates witiz an arca of

+
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360,000 acres end a potential -~ ield of 15,202,000 pounds of ecdible
fish per year.

The Agricultura®l Conservatvion Prograiis DBranch of Production and
Marleving Admiristration, a soverneont agency that nmalies econscrvation
voymients to farers an' ranch rs for construction of ponds thoi are to
be 1s~d prinaril;” for soil an! watcr conszrvation, estimatcs that assis-
tance is 7iven roanchrrs an. feriers to corstruct ponds ot the rate of
59,070 a yecr. An unxnown mumber have been bullt without assistance
fron PiA,

In the swuer of 1950, the Figh and Wildlife Service of the
"nited Ctatos Dewnertnent of the Interior conscrvatively estimated that

there wore about 1,065,000 farm an! raach ponds prescnt in the United

w

tetes.

From the calewations usel by Herdy (1952) the rotential ricld of
edible fisl: from thest ponds per ycar cowldd be 132,201,000 pounds, Even
tizouzh the pot:ntial yield is this great, fish as a protcin food and os

-

eriously considercd by most pond

[&)]

an luportant crop of farm ponds is not
owarers, In Michigan, cxcent for comacrelal trout hatcherics znd State
Fisiu llatchrries, the actual propegation of fish ‘n sonds is left to
chanc: and frequently th» resw’is arc far fron encorracing. This con-
dition leav-s ruch 50 bz desirzd and of conseguence ruch vori has beon
reernvly dirscte’ toward farm pond management,

Scveral worliers (ﬁon:ett, 1943 Siingle, 19503 Ball, 1952)

have inv stigated verious fish combinations in far ponds anl have
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proposed sevoral recoxmendations which when followed zive good yields
of harvestable fish.

Clos 1y roelated to nrover spacics conbination is the probien of
deverinin~g the izost sultabie ratio of thuse fish Tor a givon exrg of
water., Ancther problen is that »f harvesting Sno (dibleesiged fich from
the nomlation., iy ferm ponds wre not being utilized to ithelir preatest
capacity becauvsc, althoush they produce fish, the owm.r mnay be et a loss
to know how best Lo harvest the desired nortion of tho fish cropn,

Imperineints were organ’zod Lo  suablish stock recornendations
fer Mlehligan farm von’s an' To find suiteble mebthods for harvesting

os > fish

[

fish. The “irst part of “his rcport is concceraned with ra.
spceles in eombination end the s-cond part s conc rn-d with nethods of
harvestins edible-sized Zich fron tho fish-crop and includes dosigning o
fisli “rap cultable for this purnos.. Imphasis i placed on the con-

struction of home-nade wire fish “raps designed specifically for operation
in farm ronds, UThe relative elfiicl ney, cos? of materials and nlans for
coustruction are giv n., As far as is ‘mowm, at tho time those treps

wor s doviscd no information regarding hono-ncde virs ficih fraps vvas
available and it i1s hopeod that the information fornd within U

will help The pond owmcr utilize a fich cron more fully and efficiently.



DiSCRIPTI... OF 4P iLall.ian, PolDS

The esperiments descerihel in tnils report wire conduvctzd at Wolf

Lalc State Fish ILtch.ry nens -lamazss, ifchigan,

Three syrin s cu ply the wvater for the hatenory ponds en’ hove
an avorage amial voter Lo rature of 20 drrrecs . Chemiced snelyeis

siiowed that th. spring waver 1os high in corbonat: hordress, having a
methyl orange allalinity of 167 marts per iillion, later was nain-
tainel a* or near ov.rfiow lev-ls in tiie poids.

The surfacc arcas of the ponds renge fron 2,1 -cr:is to 2.6
acres, and th  basing slop- grodually Lo a wexiaun Jd:opth of six feet
at th . overiTow Losin, Several collecting ditches fan over the boitton

fron th- drainag outlet to the neriph'ry of each pond. The pond bhottom

conrigts of sand an’® marl overlain by a lover of muc: in the deeper areas,

A Cctailed desceription of the vonds is given by Fatriarciic end 2211 (1949).
In Septrmber 1942, two ponds were stoclied with 83 large-imouth

bass fingerlings ool 11 atdt Dluegills »or acre ard o ponds were

stoc ol with 100 fingerling larg-nouth bass ::l{d 180 adwdt Hluegills per

acre. One of th: four ponds (lo. 20) had boen fortilized in 1947 and

1948, Tirure I shows location and size of s ccveral ponds used in

~zmering:. .

o



Fipure I. Diagra.: of Ponds at Wolf Lake Stae Fish

llatchery
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The ponds werc stocied with

nacrochirus)
salioides). Table I

tota® len-th of ca-zh

+a8 10D

Stociding R

D

ana yoeriing largenocutn blac:

B}

snows the fotal nwiber per aco. and

.Lios

Lo

adult bluesills (Leponis

bass (iicronterus

e ———

average

ghecles stocied in 1929,

(2.1)
23 sass

Bluzgills

210

yAA

109

100

Fond Species Total Lumber Average toval
muiber muber per acre length in

(acres) inches
20 Sass 180 53 3
(2.2) Dlucpills 22 10 7
21 Bass 230 105 3
(2.2) Bluegills 22 13 7
22 Bass 210 100 3
7
3
7

(4.6)

Bluerills

261,

200
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Draining Oncrations
In Septrmber 1952 four vonds ucre drained, (Figure I). Watcr
flows frou ti. ponds thoupn oubleis into concrete scining doxes whilch

-

are so corstimicted thnas they o n ba divided inito throe scrmarate comart-—

mentus by ueons oo screoerns, Onc seintiny: box serves oo o catch basin for
scveral ponds vivh conirol of wvaver nadiunvained Iy velwves abt thh outlet
Lo in each nond,

In ronds contuining dens: growiiis of aquatic nlants Lh
ver tation wao vilet want chuwomeled to Zfoeilitave nov ey of fish towerd
the ouilot, hic roswiure reduezs e muver 2 fish stranded in
o’lapsed vegetation, i rate at which the ponds werce dram wor largely
deterined by “he anount of actatic vogetation pres-nt,
Irn zrevious yeers the water leval lower € slovly auring draining

op-ra ions and the fish netted in “he s ining 0x below the rond.

ond moved to holding

Q

They were then trancf rred to twir trua:

4

tanzs in the habchor;s bui"din -,  Cons'dcrablc niortal’y of Tish occurred
diue to “he chonge in Lemperainure from reliadively warm pond water (79°F)
to the cold weter in “he holdins fans (52°F).

In the draizing cperations of 1972 the watcr froir each noad uas
draym rapidlys throwh the soining bacsin., Asprom:zinctcly one half of the
total mmber of fish coming tiroush the drain pipe were colleched

+

immediatv-ly, loaded on tenl: truclis and transforred to another seining

same temperature, The fish cntering




in dis=ress lve to The hich 571t coniont cervie’ Ly the watrr, his
condition wves allevicetnl by Jiverting ¢ lorse anow b of witor invo wiae

seining basin Trom anoliier pond wiich at She line wes nct intluded In

L
Veclghs wnd Length ZCommutation
The fish werc seprarale’ into cilze sroups Uy the vse of sortiag
bores.,  itishits and meccurenents of the fieh were talien et the scining

basin and procecged fisi: retariie’ o a semarcte division of the soiaing

Taka

hox. A1l fich vere vaiphe! by size clags .cs, london sanles of imowm
ot vere countad to find the nwmbol nor pount with the totel mucber
of fisn colzlate’ frou the toval eizht. v n thoo i sore mizdng of

-

I I S fe T s s P00y e Sy e - T
yearlinc -~ud younr; ol ohr oo fish occuarred in the sorting boies

perotion of the wo class. s vas poscsiil » in most cassc.,  Unon COiim

SCHCITIUU] e

vletion of dralning oneraisil: o3 Iigi wer retvriod vo thie pon's
from wiyleh bl 2y cul TR T e R N A T YT TR C A By A DN T 5
- Towal.en oune CUiC. LA T OO LG ol A0 DO QLU on Ly D oUrn U0

the sonds will be colsid-r 2
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iortality after return lo the ponls s inclvded here n-rely to

siiow econouile losses wiiar pond draining is usel cs a hervesiing wethod

and iias no boarin: on results of this ciocri
were drovm quicikly and neorly a1l agquatic plantc »niled :s th. uater
ree~ded few fish w r stranded in th vogetation, I wos nossible thicre-
fore, to obiain o fairls accurcte coiiante of total mortality from the
locs<s occurring in the o inine Lesins tnd oftor o v to the pords

wizrs e deed fich werc rccov-red and weighed,

Table 2 siows th nericlity of eac: size group in Lie fish

ct

mo.mlzeion  for cach pond aftor draimins oncrations in 1952, At the

.1.,

tim- of draining the losses of small bluerills (1-3 inches) range from
26 to 60 per cont a.l the losses of the larcer olue;ills (/=9 inchec)

ranged from 17 to 32 »er cent of total weizghv. A; sren in Yable 2, the
recor’cd losc was lecs in rond 20, which woo doe to incomnlet: col

(

»s s vy . p ] AT S S . -
L £igh olter e auwn to pond and to the fact “ihnt tiacre was no locs of

Q
r

a - 0% 5 R A n v o
4+

bass In thr holdin - “alis. In ol othwer ~onis rocorliing of deatt

e
O
e
jo)

continued wn-il none wvere found., The Lih les: of bzos in Pond 22 was



12
TABLE 2

Aurinc dreining operanions in 1152,

Pond Dlungills Sass Comrbinad
nunaber loss

snall - large total

20 26 206 52 Qo 29
21 L7 32 79 0.1 57
22 60 16 76 140.0 52

23

P
N

10 55 15.0 51

In Ponds 21 and 23 the large vass precedad the smoll bluezills
into the = ininz besin and ver . v novy o5 th 'y ontered. Thore was
very 1littlo nizdins of cnell eond lares fish, Possibly the lownr mortal-
ity of sme’” fish in theso two ronds, cs indicated in Table 2, was due
to ranwoval of large bass,

In Pond 22 *he fish p.ssmd into the s ining bacia without
sagrooation of size proups or swocies.  lere nony saall fisi wer
injured by the cirowdinr action of tho large boss. The hi:licst mortality

S

(60 mercent) of swil blueiil's cceorred in Pond 22,

rrom the observeiions made during Zicirdng oo ra*ions of 1952
the folloving conditions wrre found to “rf'uenc: nortality.

a, Draining a -onl ouickly *tends Lo sotrarate the large fron

the sual’ fisn., I noving the large fizh clindn-*es the



0.

Ce

d.

Dreiriii a voul v dckly tends vo srporuie the larpge fron

40 REX I - P N M S e N EX EE 2
ouC Sow Lo Jiohn,  Domoving the lorss Tlsh -lidistes tho crouwd-
. . [ K J% MU I - b} - A emyaeT1N €t
ing Lhazard oind lovers mortelity in ool sisc srouns,

T 174 9. Y tmeq 2T - Fal .. K K ~ . Lo
lorndling lorse maiboerc of cniell fish in o sean net wilh a

v ladLdiry LG

- $ ~ . ek LI NUP YO - £ ~ L
dren bar inerenceos mortalityr by crushis n-ar tae

bottna of the 1ift.

© Treon ose'ning basin to tonk tracik

Woicn carwr i ol

mortality Ls lowercd by izinge coltalners J17led with vator
for tie complete transfor,
Sondl Divesdilils writhstard ¢ cheros in trurerataroe greater

than / degrecs F opor Lour bebier then lorge bluegills and

1.0 1.

large largenouth hass (10=12 inches) withsban

h
i
R

a char Nns5C

crector than 4 degrees I oper hour het'er than saoll basc, At

[
2 1 Fa) -l .. - - I TS SR e e e N R,
Zhe Yolf Leote Iletehery bass romoved {rom a vaver Loancroture

of 7/ degres F oxd old oveorniihit Ln wnber beiveratar. of 52
dsrrees I oshowd no 111 affects o 2l orvived the change
vhilo the s-a2ll bass sihowed - 50 por cont nortclity. indor

o sone condivions Dluerills sidffered sieater loices in the

lar~c sizc srouns



pXPE TRZTTAL STCCLING MATIOS o ALUL. ZLUEBGILLS I JOMDILAYION Wi1tH

PLIIGILLTING LARGH OUTH S aCl DASS

The sueenss of o form non® “n nroducing o crep of harvestable
sized blurgillﬁ snt bass is clos iy oiliad to the initial s*ocizing
retios wnd combinetions.,  Ac debtermined by sell an? Tait (1952), “he
age oo stociins of cach species In o coubination hos a largs beoaring
on the len~th of tin: necessery to nrodver harvestoble sizad ficsh,
S‘ocliing ratios nove considerablce inflrenez on rate of ;jrouth »f fish
and on ths degree of 5 ccess »f a species to renroduce.

Mony combinations of flsh hsve be n teot:d in various parts of
the country. lieencan (1952) ir - survey of the corbinalions us<d in

nords throurhou’ the ini'ed Staies pointed out thet, elthourn bass and

blueril s are nost widely ws-d, “iers are ¢s aany s 17 oth r speciles

vsed slonc or in
In Aebms, as any 2o 29 species havs be-n tesved or ore in
various stas s of testing £or su tobility for rond o ture (Sifingle,

1052).

Wh-re tho wabter tom eratires sre below 74 decrees I, the

O,
)
)
}_l-
’_J
}-d
Q
Q
=3
15
C
de
o

con be ronlaced by cold water fisnh such nc trout.

In lontana, whers most waters ars corc dere’ teo zeold for warn a er
fish, 13 snpecies have becn trsted (lhoreson, 1752). e bass-blicgill
conbina*ion even thoush recommended ror the few wern water .owds 1rcocont,
hag been urseitisfactory sxceplt in a very fow instorices,

In !tchiran (Pall, 1752) 9 snccics have be.n tested to d terine

the mere rracticel conbinations for waters of this latitude. Ilovever,
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it is doubtfuvl thet ary conbina“ion or eny spocics alone will prove
saticlactory for overy body of water.

Sinee prinars ecarhesis on Tish'ng in ldchigan ie often directed
to cap'uwre of lar;c fish, Tish pepulations corteining only small or
nedium siz- % fish -re less attrac-ive to fish-.riien., Coniinations of
basc &nl bluegills, recgarcl.ss of rate cf stociking, usually rcsuit in
an overvorulation ol bluegills, “Thorelior:s, it is desirable to
determire th. rate of stocling that will Cive good fishing for Targe

fish In the snert~st tine after sfockin: ond naintain 10 for as long

Iy Dell and Tait (1952) that adult

brtier

@ ficgerline bass whien stoc i d in combination rive
fisihin~ in @ sborier time thon fincerling hivesills end fingerline bass.

As a2 prrt of lhe cip.riment to determiiiic sioc . in: ratcs for ponds
in ¥ chizan, four yonds abt Wolf La'e State Fish Fatchery were stociied
uvith aduly blvesills 2nd fin-erling bass in the prcnortions shovm in
Table I. cs: ponds wvere stocked in Scpiember, 1947 and draired ’n
Sentomber, 1952, Dota wer : obtaired on the growth, munbcrs and woeichts
cf {fisii ot (nh uime of drsining,

Pond 20, This pond was stoclid with 10 acdult bluegrills and &3
finrerling bass rer aer:, The avorazce langth of the bluegills was 7
inch s ad %k av:rare leonith of the bass wes 3 inches., Theorce wvas nore

oncn water end growin of verctation was more s.orsc throush out the

last suwrier of this cxoeriient than in any of the other nonds,
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Upon draining n Scoi .mber, 1952 a total of 3&7 pouvnds of f'ish
per acre was recoverad, The waigihit of ecch size proup is siovm in Toble

3. The larg: hass nresent ot the time of draining were guite uniform in
size. It wos impossible to scparatc th~ or’gincl fich stoced “rom the
followins year closs, Alveniitous fish presen’ cornsiste! of 28 large

suckers (Catos:omus com ersori) aversusine 2.1 pounds.

The bass spavmed successfudily <coch sumer, us evideiiced by three

e

sizc groups. lHowcver, in 1952 theore was a survival of only 75 young-of-
tho=year ircm 348 large var nt bass. The bass stocked in 1949 spowmed
late in 1950. This reni' class vroduced the large bass rccovered in
1952, Thes~ bass aveorazed less then onc pournd in their fourtn suwicr,
(S iable 4).

lione cf the 22 blrep;ills originelly stocied were recovered durin
draining overa ions in 1657, Several [ish of the size of this group wvere
removed from tht ponulation during the experiment, Th. r mcval of thcee
fish (bluesills) early in the o:gerim nt may heve altercd the roproduction
potontial in the pond for there wes a greater number surviving from the
1950 snawiing season than from the 1951 shawning scuson,

As shovm in Tables 3 end 4, Pond 20 nroduced 1306 pounds of edible-
sizcd bluecills per acr: during the neriod from Scptiomber, 1942 to
Scptember, 1¢52. The s“anding crop of cdible siz. bluegills was highep
and the standin: crop of young-of-the-year wecs lower than in ey of the

othor poncs stulic’, Thic wes ths oly pond which contained bass of

every yecar class.
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I'rom zn ancler's viewnoint the conbiration in Pond 20 was
satisfactory.
The prescnee of srvexers in Pond 20 nay have inflienced the ratio
of edible and srall ™negills, I6 is an oss.mption “hat thelr presence
played 2 part in this respec’, houvcver, reports by iuubs (1733), and

Weibe (1935) irdicated that the presence of golden shiner minnous and

L

U

otheor forage fisn interfered with reprocduccion of spacies in a population
and that Iish witin similar habits night be expoected to do itne saiww. The
removal of man, large Vlvegills early in the cxmerin-nt for food suidlies

1.

may have zltered the usual trend toward overponulation of tiils species,



Table 3
Production of baczs and bluesrills in four lMichigan ponds,

Data in rounds per acre,

Species Pond 20 Pond 21  Pond 22 Pond 23

Large bluegills 136 L5 63 82
lediun blucsills 20 60 66 LS
Snell bluegil’s 35 219 200 269
Large bass 3 151 200 63
iediun bass 62 - - -
Suiall bass - - 14 2
uck.rs 26 - - -

Total 327 475 5.3 .65

Pond 21, Pond 21 was stociicd with 105 bass Tinpgerlings cod 13 aduls

bluerills per acre, licarly the entirce vond svrfoc. was coverced with

floatins: higher aqra’ic vegstation eurly cach swer of The experinment,

&) .

The original bass stociked were not idoentiflied at draining

e

n

-

1252, ‘The agbscine: of intormediate and smell bass size groups inCicated

(4]

tiat the originel bess siccie’ in 1949 reproduced sirccessfully on: scason
ordy (1950). Thers wcre 75 young-of-the-ycar bass produced in 1042
A

vhich scrvived to draining. 5 stouwld be noved tiat thi wreignt of large

bass recov reil from rond 21 ras counsiderably hisher than the veight from



Pond vhiech produced an int. rn

Seventy per cent (20) of the orliginel adult blue

s rvived o dreininug

cdiate

in 1952. The

19
size groun.

stoc:ed,

v

average length stociing

vas 7,0 inches and a® recovery in 1952 vas 7.5 inclies., Thes fish
sratt.ed dvring each swrer ol thoe exmeriaent,

thore wrre thr-e size groups of Dluesills wero nt et draining
#nd onc size grovn of bass, Anrrordmetcly 151 wounds larse bess ard

/5 ?O~ s AN f‘dible—Size bluf‘:iﬂj per acrn rere rccfjv,._cu. Y e lﬂlﬁse
bass aviraned 71,8 inchy s ¢rd tie lerpgn ‘s av ra~ed O,2 inches
(Ta»le 4). “hiv is slijhly l.oss then e av rege for Lluepills and

slishily hishor tior the svirag. for besc in Pond 26, In Pond 20, «ven
thournh the bacs were vory nearly the saic averare 1ongth as tioce in
otner ponds, “hey weighed 7,1 ounces lesc,

Fond 22 and 23, Ponds 2

fingerlings and 1 0 alnlt bluesil

awll arca noar “ho wein

Bhs

aqguatic planis cov.r ¢

2 lal
aaa Icw

t.'c 1015,
and lins fishing.

TS

Pond 22 prodced

~ntire

.r ag-at’ c plan

2 arnd 23 wcre ctocked with 100 bass
1ls »er eccre, In rond 22, czcent for a
n box, dense nats of detecrhed floatin: highc

surfacc, Pond the larger of tue

ts end aflorded morc omrn woier for hoo

T fish o

of £ I Ltiids cwporiment

r

i-1ding approxdiwetely C42 vounds of I gh ner acre uhien the pond was
draired in 1952, The bass showed 5o best rrowtn in this pond and

vroduced youie in 1950 and 152 and no:ic in 1951, Also, tiis pond
yirlaed 14 -—ounds criell bass (young-of-the-year) per zcrs at draining
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whereas all the oilier onds rroduccd very L1 of this year closs,

oy

2 thie 210 adult bluepilis originally stocked in Pord 22, 82

were 17 cov rel ab draining vill an ov rage lingih of €.2 inches (Sce
Table 5).
Table 5

Datc conceriny: bluecills shociiel In 194 end recovored at droining,

1252,

Pond 169 1952 Percent
Iuiber Length Fumber Length Survival
~ (inches) (inches)
20 18 7.0 0 0.0 0

ol

21 8 7.0 a1 9.4 70
22 210 7.0 &8 5.2 2

23 164, 7.0 52 Ce 12

The combination of 170 fing.rling

I3

bass ant 120 adwlt Wuegills
ver acra tocted in thnose o onds showed a coiposition end yisid in

rord 22 very nearly the sence as in Pond 21 vhich was stocked with 105
fin-erling bass and 12 adwld bluesills, v n thow h stocleca ot ii: sane
ratc oo nond 22, only (3 pornds ver acrce of base ucre recovered at draining
from pPond 23 2o comcored o 200 nounas vor ecre of bass from Pond 22,

(Swe tudvle 3).



SACALC T TWe SFJIS r Jiudl I o IOPULALIVL
Ponds ctoclel & emal ra.cs shiuw a cread deal of varistion in
verul: tien conpestiion evonm vhcn oo T os Vo shceles ol fich in -

ccuibination ar~ zonzidered. A part of Ulis variation is due to the pond

coror i ion ant £ riilityr, It is “lhiereforc not leasible to atht-on

arclrocis of tnocs variations Lut ratler of the norulenion in rospect to
int. r-rclationchips between sracles and beowr:cn grouns within species,

Moneg onent of L lelidrarn ponds is rclatively new, and ac ot criteria

for diff-r:ntianins betiesn bularced ard vnbrianc:d ponwlations have not

becrn stab’isucd.

In the South, tiro:n the cfforus of Suincle ct, al,, criteria

- .

hovey been set vp wiiden show Zinits for wiol is essaed to be a favorable

bzlance in o romulation. Swinglc corsiders a vo-ulation in balance wien
vear altcr ycar satisfactory anounts of iwarvoctable fish are opresent in
ecenrdence wih “he basic fertilitics of th. bodiecs of veater cowntaining
Lhr se populations.,

The followins internrstetion of results will artly come from the
criteria of wond halarc: roposed by Suincle, which are:

F/C ra“io = ra.io of foras> to carnivorcus fich,

Y/C ratio - ratio of food aveilable Lo cari vorous fisi,
Ay value - prreent of total wei~ht of vovulation conposel of

fich of hzrvestable sizc,

E value = »crernt of wei-ht of a poulotion compocced of that

A, I, S volues = perce nt of total population of a spercies of
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large, int riediote o’ s:2ll fich,

Pr.de ovr a Mive year Feried.

. . o N s o .
he Tiatlon conceriel ulth the 1048 wrd 1949

prodncilor in Poads 20 wil 21 coies Tian Lle: publication by LDall and Tait

B IS A e~y s K T el Lia
IOQUIONSIANS SCUJCelr CPRSCeLes ol wWiohan

(1552)., Table 6 showus
spicles in Fon's 20 ond 21 {or th years 1040 throush 1952 and thc dave
for Ponds 22 aml 23 =ro clso included.

Ir the sooring of 1247 Ponds 20 an 21 wer: ctocized -ach with 152

pass Tin-erlinos and 18 2idt bluegills norocerrs AfLer draining and
cenrlire of lata in S:ptonber 1948 231 Vive figh wrore reirned to he
poGs fron whizh iy coae,  In Sorbrniber 1940 ticce vonds vers again
dreine’, At his time Poad 22 uas restoced vith 105 bass fihweerlin

. ] a R £ HLINEY [N < v AT e e s e .
ard 13 adult bluesilie,  Ch o welsht ant nuwber ol Cloh per acrs recov rad

B » e NS P = ey Ceps ey MY
in ponds In S CICSsive yours are shown: i Tovle 7,

2 ratio »f Lhe votal weligiiv of all forage

n, 2o drrived fronm

fisk ta e Sotal wrelnt of

dividin~ ithe wo! ol bluzzills by the

tac pond,



Tele deonships betweoin specics 2nd beb-on groups in Tish
nopulations in cimarinertald. —onds ‘n llchigan

Pond Year  F/C Y/C Ay % Values A I S
tlo Ratio Value Bacs vlueosill Bluegill Values

20 1948 /.60 Z..0 20.3 1.6 50.2 1.6 L.... 90.5
1249 3.5 2.2 26,2 22.6 Tk 345 65.5 ...
1952 1.4 2.2 69.0 5,0  54.0 71.0 10.C 13,2
21 1945 2.0 1.7 26,6 34.86 65,1 5.3 ceee Q4.7
1949 2.0 2.3 62.5 2.2 7.9 5.3 3L.7 14.0
1952 2.5 1.7 374, 2C.7 71,3 12,0 16,1 71.9

22 Otg /‘r‘ 00 39./; 6006 1906 20.5 5909

—
N}
1
hS)
’..J
L]

(S,

{

4,1 3.2 13.9 56,1 20.5 12.3 067.2

=
Ne}
1
(e
L]

}..J

23

Swingie found the desirable runsz for F/C valucs 4o be boocen 3.0 and

H -- ey ] 7
vass rxd volues

. with values below 2,0 indica*ing overcrowding of
above 10,0 indicoting o lars ponulation of mediun anli sl bluesills,
Ir tichipan 2231 (1945) siucrizins Jasa froa throce noteral lailes cone

ciderc’ %o pave Tlon norw avions in woich 2l gfune-fish commorents vere

. . ~ ) / - 3 . I - R
croving ot an av ragce rashe fowd the ©°/C ranye to be hetwenn 1.3 ad 1,6,

<

one nest poncs wirc crowded witll bass

PJ

Juded by i /C rotios

for}
N
AN
L]

B

uith the ecmeention ol Poiy tilough thie ponds uszd in thls cimerinent

gonerally nod a isher ratio of cornivorous fish to forege fich uian what
is preooune’ desirable In o balanced rorulation, there ic every reason to

belicve that in $he near futurce condibions woull favor a lerge productlon

orills, This is borne oul b the sumary of 32 Ta'es rolconed in
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Table 7
Weizht ard muaber o fish p r acre in ponds in

sucecessive S CelYs

19.8 1245 1952

Pond 20
Jue Dass Toual plue bBoass Tobtal Clue Bass Total
cill cill il

IS
he)
N
[
C»
@]
W
wW
8]

Pounds 584 137 721 515 151 669
Ilo. Large 16 133 1,590 116 530 161
HO. i:Cliu}n oo oo ) oo /f—-f‘~5 59'\-:

o, Swnll /4,500 275 ,160 1,160 5,225 3/

Pond 21

Pounds 178 85 266 161 76 237 324 151 475

Ho, Large 17 155 450 133 291 192

[}

To. liediun .o .o 692 .o 94, .o
lio, Smnll 8,700 390 2,800 123 35,441 .o

Michigan (3211, 1945) of wli=zh only ons lae nod a stinted Luss rosulation
but lates contein’ns porulations of slov [rowins and stunted bluesill
werc co :on in the state.

Ponds 22 and 23, cven thoush stocied at the same rate (Table 1

showed o wide differoncs in F/C values., It iy ba that spawning success

Fel

}_l

inflveneced the difference in values rather than »redation, [I'rom
observaiions nade during tiic swnmer ol 1952, Pond 22 was found to contain

very little arca around its =~ :riniery that oflered Idzel srawmin: bads for



~ b PR h .. b - LA i R - P B -~ EaFal -
5. i bartis slopel so Ghab thers wos o rasid dron off to a

o 7 - 1

nmasdmnra deptlh of O fret il vrers coverel Uy oa reiatively decp loyer of

silt. This condiltion ar T .¢ nroscnee of a dins:e

vegchasion nroversed chio £igh from owmeovering a nest dowm to clean
sard, The snait orces of eloan sawl available for spoming wers under

1o

uss

cov

- g A “rmd - B O R |
Yo 3 £oeb of ot or. (L A3) fowul throt ncsts

L1l oocenrve: in ustor fron 6 insh:s to 4 fcod dep, however, -ii~re

or. rrovil: of wheds oceinield the shwnllover arcas, noests have be:n found

to 10 £ et of watcr, i Jonl 27 the aquatlc vogitation coimlevily

1

el the pond botton, lad the Lluerills nmovod into deepsr welcer for

avins celivitics th o condition would have bpein no betber than In the

dent

.s

tlue

of n

Ponrd

“lovier areos.

Ii: Pond 23, the nortirrs ton't sloned grauslly wo the asdrmm

YoA L)y em ) P R o IPOU R J R . Fal c ey ey Sy - AL ~7 N
2 ol the non” and olfcrod on criecllort area for sraming., This sione
il R N A L T —~ . L RN - P 22 - 3 T~ .
rolotiv-ly Trre of silt winh many sceiions o cleas. sond.  Herr adult
R v M R R I L .- o] e et s g
Ccil7s wore observed spawninc cerly in the srring of 1952,  Tho nejority

.

esis cinintd convained cggs. AU o tine the few nesis srecoabt In

27 ver- in & ooper vater Chan in Pond 23, and? “id not countain s,

tor coomeraturas vers nov talten Yireetly over thc nests in decn water in

22, iovuev r, the toaperatur: roadings toten in Pond 23 showsd

rface Lons raturcs cqual to Shose directly over thoe rests, Possibly

E
freac

)

[¥]e]

the

- o)

n-sis In deener waLer in Pond 22 3id nov roaeh the tommeratiroe required

itiote the snaming activitles ont £v if any z;s werce deposited,

B

Arother of thic criteria used by Swinclc is the Y/C ratio. This is

totel weolight in pounds of all thos: individuals in the "r" groun thav



arc coatl cious 0 bLie eaton inc the cveroyps sioo aluldbs 1 the "o
sp cics divid d Iy Lae total welnt in the rounde in The "C" sroun. the
vo-of-the-rear ar usi-Vy counidr o the WM oeyongp,

Siinle found the ¥/C setios in Dalance 4 wonds roncrl from 0,02

- - .

to 4.C ond tlat bhetween 3,02 ad 0.5 277 ~oswlatlions sherld b cousideraed
"ioarorarily talonced",  This situction existed in Pond 20 in 1752 and

Pond 21 in 19/7, Drrinc the three yecr w.riod, Pond 23 weos wnc only

AR 1

conl Lhat rroducti o nouvuilatlon wilch was akove € decireble rrac., 1,0

)

O /o—o

v Maper atat]e otm T PE o e ek g 4
L Nary geecnle ELa LA8.L NS N 11U

1 foor nornds stiiien renged

[oN

fron 20 to &7 merceni of tho cotzl po-ulation, In the South, Suin:le
found the zverasc renve to be betwoon ©0-85 nercent, This rang: suosted

br Swincle fe lostd on ninipun sises of L/ hownds for basc ant .1 pounds

S EEEoE e e ~ O - - NE I S 3t -
for ™lucil’ s, oss O 2ies Lome ond blu ~ills G

incheg lon - were consid .rcld mia'mal edible slzas Sheraiore 4lrcet cue

1o, Dote ga'ned fron tarse droiniic onrrations over

DL s . -, Ny Pl O IR B 4 . ATt 12 . Ta ey 3 . . o . .
a Tive rerr —eriol In tuo Ilchliren Ponloc ‘ndicats vhot a ranse from 29 to

e AT o e T AN - -- E R B . A A
Larv oierdle cize fish 7t b eiirectal 1 nonulsastions

cons dere . In boleonce,



e RN ' .- 2 ra KN
Nrostny tire nas Do lven oo

e

warv. stins fish

produccion in fara pomnds tha to adzeia ¢ neithods of

froon sieh wonts, Sinez thns vateors LTol TS L eriicms ore

irmorvant for food than: fon wrer. Dlsnding 1t Lo imporvent tiv b

N

s of harvest be comsidered as a major art of farma pord neonaje-
oant,  Adecuvate metiiods wo I enweoorac

- . D P A Y-
S owbilized ot oou the

.
L L . £ - -
c.at e ooft nono

-

for ov.r-nomulaticn L- roaoving oag of The

o~

1o pection of e renort nres nte :ouethod adonoable o

~
aIml

vondg, whoraly clible-cizod figh nry o harvested when dosired and

3 21 - SNt mae Yy . e ,
with sone ccovrernce of cuccess

Tz wethods of horvectirgs fish gevereldly invo ve one of “he

follow'ng: (V) loln en? 1ine, (2) a s ~ar or rclaiz tool, (3) removal

T vator Tn ovord Arpdintac, e 'Y sy ta an tr.ns nle v ogorve te
O oL L noNnd AT, I FOU NS LORVIS R ARed oINS LG L DA T S

cdoee a
nethod of taliins lars nmunbers o figh in wonde ig tinme consuxing., s
nevod s incdicval s foor roroving the nmber requirel ot the i o pond
owner Ly v par.d oo proc ss whe odlible-s’zed fich b Tr oezirg, saling
conning ov for onovin a desired mwaber of {resh fish on short notice for
takle nse,

ven thovsh drein’ngs a nvond ic Lhe rost olTheltiv and often the
o-lr neans for Lorve oty the totusl eron o7 ficoh thn ol ounier s onot
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Ano er sctool often coraldrr ] e thot vhich eomlors o onchoor

L7 vies Cormerelisl Tic »mper an’ Lol

PGPS SR S g

[
o]
=
<
-4
=]
)
EN
]
—
]
ot
el
3
»
(9}
s
-
(@]
b
jo
O

wrdeian 0 e c e s PR M N -~ S P P + ~7 o R
henolvoly ool uowelly have soveral ciffceront Uyiec to solect frou,  OF

[ - LA o 3

neY arc, Lo 2

in the vatcer

At 3 " R I I
A gil)l net is a well of ebbing

: R P R I U SN ~1% Al
Y. UST Cnyy o 1w 1 Uil o collion YiniCo e Sun sable

rosds. iowever,

and enton~laoc the fish in nesh enonincs as thoy otvtennt Lo passc tlroush,

Cill nets cr: ey nslive oxd wmen imnroneriy cored for deloriorate raric

2.
g e

Control over thc nuibers to be captured in a well-ropulated noid is dif-

ficult and since most of the #illed Tish die a shert tin: after entarglo-

nent, on orrreclable amount of waste recul®s, i1l nois are racsicenl
for »sc in feor: nonds o'y wiaen lars  nwiers of ch ers r moved over
a short —rriod of tinme.

Iyke nets are consurcitcd of cord webbing over hoons with le:wds
exvending 4o:1'¥;x-,'r~ra‘.' frou the entrance, A fite not iias a £ 1 sheoped

PN L. M B} K
cnuraence ].CC....-J.,{' vC . C S

[o
o]
-

ne tran. lueh of the efficiirner of

this trep J-pends on sl in setting., liowever, cualitics wiich linit
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its usc in fwom: ponds are cviden: in the cunbercoue sizo, cecmmeratively
hizh nurchesiis: cost and the inebility of th: pond ourer o nanage
settins opcrations from the shores of the pond.

A scin 0y be used ik ogncll orens of wator vhere fish are con-
centratced ad where relativ 1y little prowrth of cguatic vegetation occur
Since Lhese cendl.ions seldert occur in farm nonds and since one nan clone
camot oncrate ~ sein: 2 pond owmer would conrider it inadenvete as a
neeons for nawvectin o fish crop.  Scines are also cumbersome, cxpensive,
and arc subjret to repid deterioration when imnroverly cared for,

A trap nct is an impowrding deviece and may be coustr cte! of cord
sebbing over a hoep frave. The £7> net with the long leads removed is
often regarded es a trap nct. The cualities that limit its usc in farn

cons a1 siiilar to those cf the fylie ne’ and necd not be considcored
here, Howcever, of the several metiods described tiae principle of
capturing fish by impourdment arvears to be the most practical for farm
pond usc, In order that this could be determined by emerimentation, a
~necessory mart of the procedure wes to desiym a trap coprovriate Zor

Wire pouwliry neiiing wes solected

gaining

the bacic naterisl and cov rel wire fish “rans werce constricited.



~

Decign ond Coustruaction of ire 1'ish

Yhe extserinents vers corried out at thie Wolf Lale State Fish
Eetch ry in Southrrn lHchicrn, TFirs® att ntion was given to deesizning
ish trans of poultry nctting incornorating the desired cualities for
~ffic ant and -~ractical uce in form ronds.  The following factors -rere

considerd, (1) :zmemss, (2) weicht, (3) sianlicity of desimm, (4)

tde

s~lectivity for cdible-sized fish an? snecics, (5) ability -o retoin

sizable nuzbirs of [ish withov’ hawr: for sov.ral hovrs, (6) main

(7) ability %o onerat “n water of various dentlz,

Informot on vrrarding efficiency was geined by tosuing cach trap
in hotchory »non’s shiich were comsidercd siwilar to The average larn rond.
Imicliat Iy followliiy: the desirm en’” colstruaction, cach trap was tosied
for the Qecirod gualliiics be’ore desigrins th neit, o this trial and
crror icthiol wndesizrable o oalities wers climineted end a vider rang of
2itity wder oov rel 2iffer ot pond coundivions tras possible.  Scven
ros of wire trepns rr. nad: dwing the swrwr of 1952 ool of thest, tour
of ti:x m-o’ praciical ere described in d teil,

Firaxes 2, 2, 4 and 5 show the forr Lirens under consideraticn,

The followin; names; Weags, Tri-Ro, Bicog, and Drum, werc siven thc traps

1.3 B

at tac bime of construction and are orisinal, The nazes were derivod

from tl~ shape of ecch “rep or Iron the ceadensation of o words dos—
cribin: »arts of o trap. Tor cranple: Tri-Fo is a condcaszition of the
words triangle and round wiich desceribe the shane given the wire et the

two cads of the trap,
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The basic natorisl reowired for constrcliocn of wire fish “raps

conzisy of 20 gauge oz ineh hexaron rowlhry net'in

5

roll of slou. cori on’ geveral sauerc foct of one inch mcsh, o, 22 aine
fish netiting., The poudory neiting chould b. of selvenizod wire ont inch

mesh siz  to nllow ~scane of nonedible-size fich and retain the odiblce-

: - . N - - o ot e
siz- fign., Any less rcsistont materisl worls deleriorate too »epidly oy

continual cimeocure to rever, Stoinless sieel xdisht be Just as good or
beiter tut the cost ney e oo hiph,

Ueds trap. (Fiows 2), Thc trany concicic -soontially of a cylinder

of on: inch heimpon poultry netiing four feet high and 28 inches in

1=
disneter, An indentation 17 inches deep exbendins the full leugth of

the trap anyiere on Lhe neripihcry of thie cylinder cerv:s as tle lcad o

“he entronce, Sight inches freom on. -nd en’ at tiic base of

the indento-

tion an onening 5 inches lowy; and 3 inciies wide s cut from the vire and

allows enirance Lo ihe iin.ile of the irap. In the -nd opposite tic

entrance an oval shaped section of virs cight inch~s by four inches is
renoved ond cotton webbings laced over the onring, Uthe center of the
webbine ubon ool anl stitched with stout cord ney O oponed and closed
ruch as & siring pursc and ic ¢ means for removing the trap contents. A
stout line twenty Tcet long abtltache! to th: en? nearest the entrance
facilitoes cetiing end reiricving from shore without .ntering ihe
water, A cingle row of cor: buoys lacced across the trap top cssists in

meinttining an upricht position when i~ tran fs placed in the water.

Tri-RS trap. (Fi-ure 2). ‘4he trap body nay bs mede in ony

rcasonablc siz - dovending on the desires of the pond covner, Basicelly



Moue 2.0 Weage trap
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\ES)

tie Jorm talnn Ly <1l the trons In this ctprrinent ave ¢rlindrical.,  Che

N

oundevicn is rrcduce’ by cutiing o 1oncsth ol poultry notiing & feed

~ . ) o~ L
lon~ ard /A 7 .ot o

il KN n
[999 L

11 e o free onds orce broushi topelier exd fasiloned

4
“

vae

oy vyceving the Ipdivilucl sirends ol irdr. Tormed by catiing through

-
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hoza-on cnapcd mesh.,  “his forms o c¢ylinder AC incies high and 34 inches

in Jilwmeter, One end i: made into an cqualateral triangle by drawing a
length of one -ishth inch riinforce . mont wire torough the last row of
meshes,  he £i7c or funel which formas e enirance to lac trap is con-
structed by cuiting a length of poultry wire 27 inchos lon; and 8 feet
vide, Iwon tvo cormrs of e wide sid  two diggonsl cuts cre nade to the

r

other side 5o s Lo profucze o scetion of wire netling & feet by 22 inches

vy 1 Toot and six inches. Vhen the two flizagonsl eute ero brousht Logither

R N

a fumsl 22 inches long is nroduced with e incide oponing 4 inches in

-~y .

dianeter an’ an ontoide onorins 34 inches in diamerwor, This funn:l
e Y )

-

waen inservsl In the tran, teles on the same shape as the trisagilor end
of the cylinder vhiure ivcinfore mient -irc serves as a. ancher for aviach-
ment o vhe larce end of the fwm 1., Th. ond onposits the entrance is
round ~ud vhen cov red by on: inch o, 2/ viine fish netiing conteining
a prroe suring openins allows cacy reiovel of trapred Iish, Duc to the
tricci~ler shape of tie trap a sco nogiition is clm st aluays Laien
regarcdess of the saomer Uy wvhich it Ls placed in the water auid cork
buoys ars not necensary for neinteining an usrirzat position. A long line

1]

avlachaed to th £yl end enables the orerator to control the norner ‘n

vaver vhen throwm firon shiors 'nd allows reotrieving



Figure 3. Z“ri=Ro Trap
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Dicoz trop, (Fo-we L.) The trap may Lo of any size bul for

n and 24 inches

O]

in dlan ter. Dosilerdly thie netesicls cnd shape axre the came oo tie

wedss Urap cxeept that inst ad of one imlentaltion or throau the bicog

has vro indentations side by side -ttnding the Dl 1l-ngth of tihe trap.

™~ din ncions are such thah a wodze tran cubt transvers:ly in'o two cqual

produce wwWo oSilceol Lrons. A onend in cach iidentation 5

-~
-

inenas lony; and 2 inches wida, O inches fro one end ailous cnrance o

4.0

the inside. Th o end omnesite the cntrence contains a purse siring

A~

ovraing of cord vobbing fox Zizh ralovai, Corit Huoys are not recomrzenced

17
i

for this tyve trep > ocaus of 1is shwll siz: which brings the buoys too
near *the entrance o’ oy stop Tish Trom -ntoring.

Drim trap. (Ficure &), his tran differs from tha wedge and bicog

trans only in tho meanc by vhich fish enter ithe trop. The cylinder and

by A

. - . f o et e e S e 1 A0 )
cernds nay be the sems din nclons s the wodgs tran., Insteal of tnhe

indentation, a helc is cut 18 inches lon; and 9 inzhes vide and C inches

)

froma the to: of the vran. Throwsh this openine a funuel of poultry
~ 1

nolling extbends invard end devmwerd with an inner opening 3% inches in

diameter. Onpositc this entrance on the perihery of Lhe nei, anotier

<

e}

hole iz ent 12 iInches long and 8 inches wids /A inches from the ton of the
trap tihrough wiilch a Dwunel extonds inwvard and dowrnward with an inner
oprning 3: inches in dimncter, 4 with the ~ther trans a stout cord
attached to the ton end of the tran facilitates hendling when placing the

tran in and oul of :the viater, A rovr ol corl: Dloys mey be a.tached to the
- v o

tor end o help naintoin an uprisht position when sct,



Figure 4. Eiccg traop.






The welght, cos: of consiruction ad tire required to mawlacture

zach trep i s5owm in Teble 8, The ‘ri-Ro trap is more crpeisive than
11lor beenso rore naterial wves ussd for counstr-ction,

Coxrd webhing was used to cover one end of the trap wiich ~lso added to

end inercaced the tiie of constroction, Assconbiing ang one

Tie ln

of *he ireps requires lesc than b hours of worls,



Firure 5, Drun Trep,
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Pish wraps
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irar .ateriels, cost Weiznt Construction
liame Dollars pounds tine, Hours.
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Tri-Ro 1.20 6
Vedee 1.00 6 A
Picog .50 A 2
Drun 1.50 c 6
Tae weigh of cach trap is low cnouch so that one mon is able to
vhe

E R R -
sebting

handle

wran throush

by hanling in a Srap %o remove the fish by means of a line
ney be troncported from

e
111C

=nd of the trap.
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nothe air the decired distance

vl retrioving onerations Zrom ciore by chrowing

< L

3icog,

he Thrmani:

Tron the bard: of

pond ad

o

abvtached to

may be

~
-

of a car
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Tran Locaticn in Ponds

In —onds vith basin confornation that slone to a denth of & feet

cets nay be nade argynrhere on the perishery provided that there is sufficicn
depth of walter to comolevely covr the rans.

Teor an inle? to a »nond waors the denth is lcss than A
a good location for cetting the Uicor and Tri-Ro trens., The moveaent ol
w a*trect fisn -nd locclize then. As

the water cno-rin: the pond s ciis

a r-sult more fish enter the trans, Drwa and Wedge traps should bo set

froa o doct or oat in water more than /4 feebt dcep. Firurc 6 shows

n waber of var.li- deptas,
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linarily duwring sumier months, o voud botsom s covered with

g
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dense ~rouths of acuatic vogetation, This obstac?z to catching Jisch is

-y

Climirnted wen setting oncrations are nroncrly corried out.  As the trap
is lowores” inlo the water the agratic plants are c¢ith r brusied to one
cid2 or o wushed Donoath thie tran leavin: “he entrance unoostructed and
e cntrance is neaxr the “on soue caution
is neccssary in seviing to a‘.‘ro;lg‘: tipping the trap into the v gotaticn and
cov'ring the oreninz to the incide, All bt the Tri-No nay be sct
directly in decusc vegotation, whis wron roauires an avca rolaviviely free
of aquatic vegctation for cfficicnt op ration,

Scis may be rade anywherce in the pond, however, the most con—
veaient o2lc ars nade Iron shor: or from a dociz withoult using cxtra
equipnnt such as a boat,

Vainvenonce of traps. A cnell anount of exira atitcontion afticr use

will incare geason after scacon of d-nondable service. Wire traps siould



Firure 6,

Dingram of a nond show’n: trans in :
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be theroughly cleaned yith o otilT bruch as soon 2s Lroapting opcraliuns

4

are camlr-ted Jor thie ycar, If & trap 1c a'lowved to dry for a 1 .urin of

]

timc belore cleaning i€ st be sodlied n wauvir, then scritbhbed and rinscd.
Cortoin nateria’™c in the wab r tivvn dricd on the licshes are rustisuant to

cleanins and tind to corrode the wir wner oham bends 1 wveaviii: cccur.

- . . -~

Wh n corrosion is ¢viieont o coat of bricit alwinum pain’ ney be apnlied

wo restore the originul ralvanized anncorance ood preovents furither

4 ] T g 3y R PRI - - 4! gt
leterloravion,  Alwiimu nalnt is rocomonde’ raliacr than conpor

nanhthanate or ne’ tar beeausc -t s believed chat the brijhiness of the

Tish and produces a larger catch. It was observed vhat wien

Sy

the brishtnrss of the palvenized pain® on cach stirend of wire was masied

Wy an 2lgal 1i e coabing fish tonded to avoid the wreps but wiile U

W

wer: newr end cl-an the fish congregated “n the arca of the trap.
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B

neriod cittended from oo Sune to carly Sepbonber,

\

The nestinz
1252, rrayvins vas ceriied ont in Ponds 20, 21, 02, oad 23, (Fiswre

1), anl wes confired to o g neral arces, on. nscar chore in shallow
wattr and tin otler noer he inflets ond oull-ots (Ficvzc 6),

The tras nots wers gnorelly fished in orne loucavlon for scveral
dogro thouph they were alueys 1ifted daily. Soue wer. cizalned as often
as O timos during a 24 hoor rericd to nste the differcuces i the catch
a’ ALIT ront weriods of the dey but In thore lugtonces daba wrs conbined
Afts to detrrmine the total. éeily cotch, IT uas found
“hab wost fich vore caughic Troe 7 PuM. to @ PUML and 2 AL to 7 A, and
,

Felem s apan e D D0 cntearal L0 I an ey e 1._.t., R T R o R e SO .~l~»,,—
CQL VLTS IOV L i) CNUTICO GIC UItang Lol faes RISTILLT all. carl)

aft-rnoon (11 A.l. to 4 F.l..). Al changes o nsts %o nier locabions

conerally ook place at this time end dilfer-iices of o few hours in

’
2 M <. S LN . B - -
ALongonl of thie sots wer ther-Zor drmorad -
5 19

iifficicney of rans
Sines  ach trap was dosisned to be operated in o specific arca of
vaser a dlrect commericon of eofficioncy camot be rade in roespeet to
nmubers caplurel.,  ror exam 1., the W .dge end Zicog traps Tished equaily
well depending on thr movenent of the~ £igh. Ihe HWedge trap reguired deep
wat r wiercos the Dicor could bo osed In shallow water aad 4id not operzy
cfiiel ntly vnl oss so sct., Also, the £7sh movad Uhirouzh decoer water only

oL ocoriain tines of e doy (lats forcnnon and carly aft rnoon) end did not

frop well wviercas the chionl arcas seoied to heve fish noving continually
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The eaten is inlicated in Teble | ghowin - averar;- muibor ol fish
of eccl: unecics cartured I1a a 24 hour roriol by trans and by ponds.
Table 1 shows the cateh ner doy by trops as commered to the total
nuiber of harvectable-size fish pres-nt in the ronds ~U dreining. Froa
those tables the Tri-Ro tran c~upcars to be nore effective in capturing
lar,« numbors of fish during a giv n tine than the sthor tras, however
analysis of variance indicoted no cimidficart differcrece cixd cach *trap
had ¢n caual chance o7 cateliing the sae muaber of fici in the ponds used

Tor Lhfe oxprrinent (Teble 12).
van conduehed eovrelaticn bhotires
sizn figh present in - ach pond wa
Table D and 11 the Tri-Ro and Hed
fishi vhen placed in Pond 73 wiwich
hervestable=-size Tish,

Smith end Mlier (16/42) in
Pecorvolir and in The riv r belore

Duc to She method in wiich the experinent

edible-

~es

RGOSy

238l

and nuber of

~r
‘v

5 impossible, lovevr, as indicated in
oo trans captured the larposu number of
coniained the largest populatvion of

corparing abundence ol {ica in Whe ler

Thot the abuwgance

irvowmdnent found

of fish rcflectnl on the nun~r caiiit ner hoop trap., They olso fowd
vlat breause of net s:leetivivy, th roclative abunda of voriour ciers
in the Cation diff-re’ from the relabtiv. abundence of thes» specics
in the caten.



Table 10. Siruificance of (IifTerernce in the

Pomn Trap tiunber Average Sigrificance F
nmunber of dars catch of diffcrence JTalues
Tished

22 Domn 3 1.6 none 0.72
Tri-Ro 2 15.5
Bicog 9 2.3
Jedg 10 15.0

22 D 1/ 2.G none 1.76
Tri=0 13 ::' . /r

21 Dl 3 6.0 no:ne 0.C1

Jable 11, Catcia nor doy by trops os convsrod o total nwiber
ble-sizs fisih precont in poads

rond Irap Av.rage ver Percent of ‘l‘oto_ mumber
doy total mriber tarvestable-cize
fish in »onds

23 Trieno 15.5 0.29 5421
22 Tri-Io Cole 0.27 5151
21 »i-Ro 7.0 0.22 3171
23 Drum 1.6 0.03 5/21
22 Drua YRS 0.15 3151
21 Drm 6.0 0.1¢ 3171
20 Diun 11.2 0.3D 3694
23 Wledpe 15.0 0.26 5421
o0 Uelae » 0.14 3151

23 Zicog 21.3 2,39 5421



Table 12, Avsras leongih ontd welizh’, of rish coptirel Iy traps
in fowr ponds
Sucsills Sass
Irop Avrros Avoerage Average Av"“ arge
1 nsth weisht lens th clght

{incheg) (-ras) (inches) (gr&-w,

Drun Al A2 10,87 201.0
Wedro 5.05 50,9 71.30 308,06
Tri-Tio 5.70 72,1 10.69 302.3

Bicog 3,40 259 i) 2772

Froa Table 12 i% can be senn that the avercroe length of the fish
caught by Tour traps did not voary a great deal. liowever, tic avercje
veicht of the fisi eoucht by th Wedse and iri-lo wes 20 ner cent hicher

LI

than “hosc cghit by the otlier two Tiraps. It mirhi be empecte! that the

size of tic trop owld influince the everarse size of the fish caught.

J-de

oo slzor ihien is the ciinllest of the four trons cought fich of the

sane averags lcensth as tos- cavch® by the lars Tri-Ro and wWedge trops
Dot vrert nov the sate averag weipht.

The Tri-Ro aspecared To b a rood Jdevies for canturins a mumb.r of

difler-nt s»ecicz, Uheso Inelole bres, Bluedlls, relcars, suc.ers, and

bullheads, D:ie to the sl anount of Gata avalleblic captur. of recdeors,

sacrers, and buwllhends will be dincu Sed orly briefly. He.cars @xl suciers

reonily onterel tie tran wien sat Tavet r 5 £ ot deep or more rut dld not
erter vier set in vab r less than 4L ot deep. e Tillheats uoually

T~ 4 2 vl - . FUNDRNORSS S N U P SO By S -
ocntered ol L7 Zleer a 0nS Ol IOV Ne&y T8s oL shvided Liolas e T,

AP T B o - .. . ' ~ ] S “
el lendg were tropnet over o two-doy ceriod durinc the hovrs of Jar.iess
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~ - O AL .. A
freory of oh Captae In “ron Liots

reoort on how Tlon are causnt

N

by hoor neis Hointed out tha's scnie ©sh sre et becouss Lic entronce

tniel Rappins Vo suand in tho exoct ~ath off mov iient, viieress ollisrs are

R v A N T TE: SRS S N B L e L . N IS R R 2 R P e T e 3
taizen “rher They =ttemst fo oot oot ore of the vwincs uhlch heo inter?ered

r 1 jtrr Slhat Anrtainn ghece 3
wooh .1 Ly [VIRELRVINGI0S 4 V1215 DU I ev_Co,
E ) [ R oo Lo LY er v - < -

Tor o, nembors of Ui catfish fenily, ar o ¥ astracie’ by he

3 Uiree tors. Yo o corualn cxbond Che Sish itiin the net nay
deccy ctlers, Alco o "shoon reaction", in w or:> Tigh n*"*' nv the
nev 1o Jollownl in closelyr Ly others, mary bo imortont
Since wirs lrops usod in o Shic eiberineid wore corstructcd withoud
long wings Teadin: from the entrancs, fish must hove be n induced to
“rier b otner myccng,  Iron obhservatlons of ant around
et ] .‘r‘ -4

the ool

st

= Toaae Los L . -~ . JERCN 3 1 O B
whe treon LU wes anntd bot thie bri o Mbnilos of

the cajority of the fish for wvien alpga: or eorros’ve: wnterials cov.ored the

arcw:d the traws. Sev-ral blues

proosel b large bass .ad Ty Love

o

ane e s otiey tdgnt sabnerses

- I ~o L q - LG I O] 4 . L Je N A |
doually oftr cevearal sl Bloasills (4 Iienes) hod el tered o
v (9 r
- . . oy ey~ som o - 41, . o 2 Yoo . L -
rop ter: conrrasoie i the vieinidy, oo copt @
DL e~ AL A - 3, R P - - « < A . i B 5 S L0 - - -
1001 2ehed ac a decor o lor baso e vowld thion anter the orany o
X . 3

fed oothe s 217 Dle7i1le,  Sitonwcha coveral large bacs xonained




5
contained » inch wlterditils,  Lono of the stoiachs frer bacs talen Uy
hootr aud lise contailned biwrille Uhin size o d comorenly e close
corlires of buc wran ~neblel the baos o cant ro sloe e il
whiish, en Troo, old evalo coplurc. D Omcl QLT L0 LaSs oo
boerved propt on vlw ills over 3=/ inones in 1

J. 4.

e "sheen reactlon® ncntionel Ly lancri wes ovid nt ol tires
voually corings the » rlod from 7 F.L, to sundowm, when loerg. nuabers of
bluccills wrrs voud’ly coon novins cecound ©he shorslinc in scatt.rod
scizools,

e £izh showved 1ithie drdicotion of cxeiteent insidn the

o chadow passcer ov.r the water or the tran wacs
ovrrations,  When quictly observed frem shore botll sneclos usucll;s were
istirbcd by corfinenent, houcver, mon disturbed tiwe bhasc createl nuch
more cormotion than the bluesills, Hens n (19/2) observed thet Zish
trann-d in hoop n-to were usually coizn Dot vwinn disturbed by the presciice

of largs nuibrrs of vorasious onscles of {7eh or Ly noving tie nel

S X ! IO N NI PO N PRI N A ere ] 'y ‘ 3
wren ratory o Liftirs, considersble aciiaity uos orougscl,  In obo.rving
o8 0 R deaae PN - X S Fa IV oX] ERER L I oo

fish in wir trop nous, cher ing of fich og-inst tie o'dos of the et

occorrad for o oh When T NArem

~,

clons wer~ twede foir ramoviiyg: the trars fron the vater,



o [ R, .. NN iymt e e T R S S ! PR
Joctors Dndlienciny Copt e of Tdsh In Wire Trop llcis

Drirng thic cmerinent o moibers of Tich vhich entered e treps
variel wit' Ui tiur of Jdort. raing the weriod Lotiecn 1A Ak, ond
Lo Po. verns Douw Tist owers empturad,  The rejorivyr of fich vere tronoved
oin L ol termeon ol oearly In ng usuel Ly betcen Lac hotr

of € and 10 P, ol bebiroen the hotrs of /4 oand 7 AL lMore bass vere
certired éuring she cvoning: perlod thon Juzring the norninr seriod.
Bliroills venn )1y ontersd She crap oo an rorZiatoly the saiw rate ¢oring
dther meriod,

Lereor mobers of Llus iils covld be dalienr Srom o norulation

Lirins a 24 howr ner ol by rinovins the fish from o ‘ran at shert int-.r-

vels theorn vhon left wilistirbed for the sans nrriod. It was fowd that
vhin frans wers enrtied at 3 houwr intorvals mors Iish could bz talien Then
vhen orpticd ab © hor dntervels,  Also ler er :wabers of fich vere tdiien
durins a 24 honr neriod srhon irons were oam tied 2t © hoor “ricrvals thon
vhen omntied onece dvrin: o 24 ho r prriod. In one instance o trap was
cllowed o fish undistrbzs) for 2/ hours wid cantared 20 Ieha., During
anotiter neriod of the saxr 1 ngsth the trap wvas enotied ov 3 hovr irtervals
and cantured en ov regs of O iish rer 1ift or 48 fish dwring o 24 hoor
seriod., e bass wers talien viien trans ere cllowed to ish 20 hoors
uwundistirbed,

Sudth end [dller (1942) wihien sing hooo nets for capturing T
roved thiet more fish vwiorc taiin vhen water wac tudd; or ebove acrual lovel

Y . ~ N . °

Mrbidity hal the owosit  inflivonce on Hhe e tch in wire fish Travs

During the swriwer of 1952 Pord 22 produc:d a <rer h.ovy al=al bloomn,
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Trzns nlaceca in this wond 2id mot copbtors Jish Jurin:s
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roa’ilyr
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zipated in Pond 21, fish azuin cntor-d

I A

2e »eriod of bloon

-

edjocont nond wiich contained no

c_i,

Also, «ficr the bloon hed dis-
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TALLG OF 7SI Flut PRIVATD Watl
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Thie followine is an sccountt puvlishcd b the Anlovne;s Gorneralls

Deperfont on an cpinion as to whot conctitut.s = private lole, when a

lelis nay e so clossificd, and ooveral que stlons proridadn Lo Gddn

o
(6

i fron privot~ waters,

o R A N P ]V S LR R L T
Wllassified for the pux-ons of remlation, a privets lalie of less
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T
e
t-e
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the riporian owners nay, by reason of conctituticnal »i-his, takc fich
trerefro vithont roctroint lron lesislotive enactment. Doy nwy oop the
public fron fishing In call 2eizs, Thelr lescecs wad licoasces nave equal
rishig "

The taliine of fis
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vl in a nrivate
lalzc but ticlt the possession is unlawiul. dovever, tixe situation that
resulis is comcwhat similor wo a person posscesing invordcaiing licuors

in his hon-, Under nis comsbtituilonal richis, wiless he nade a sale of

a cearch wvarrant

ct

1e or mamilactur d some, it vovld be imnpoositlce o [
end co.vict tiie perseon of Illesal ponsession, In the case of his teliing
fish fron his owi: proneriy, the sibuation woull br sinilar, Thc corser-
vation officcrs would have ro risht Lo scarch kic praniscs for the fish
itiout a »rouer soarch warrent,"

.. e JRC . o ) R . -, "~ . C e - Fal
Jhe orly priviler. tae owmers of orivate waters hove s cheo of

KRS DA ORI Fo YO FUR - - T ~ s -
SOLIANT th. Tish ozt of S7:ac0li, T sae o
ion wnlawil wvould :1:ze the »Hrohibited sale wilawzul,

Tho genvineanto ~sorossed by the Avboriiy Generel's Deopartyr nv 1s

. £ R N 4 .. T, ER - AL . A KON B
such that tho Tegislab.re, at cone fuure dete, siould eonact theb Uie
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Tiloh oot of coooon wen ool

“e ot e T oA A elanta]l Aae oantliart oAty
e oY Yo Lo o colsinie! aT aurtiniori tavlive
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RN .. N A 1 P N o
sutorney saould b ocomsulitol Iow

[V 12 e R A R FCIPERI
DY Teoull't COLX Y L OUCITILIICULON,

Fron the oninions rublisiel Ly the Atlorney (
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