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Pond and lake cultivation of fish is increa m H
.

}
_
D

.
J

(
‘
2

throughout the

world, particularly in those countries in which there is an acute

shortage of protein foods. (Compton, l 53).

Russia has established four fish—breeding stations on

1

IKuibyshev Lake, ”11 five above Stalingrad. lish are reared at these

stations for introduction into suitable waters, chiefly as eggs and fry.

The fisn b in: used for these introductions e i experiments are said to

include six varieties of salmon, two species of trout, and sturgeon.

Israel's annual consumption of fish amounts to 32,033 tons. Of

this amount A,000 tons is obtained from carp-breeding ponds. The

carp—breeding ponds probably have reached the limit of th ir capacity

because they compete wiih agriculture for land and water. However, the

"W

country's climate has prov d suitable ior ranid growth of carp, and it

has been possible to obtain tvo-and-arhalf fish harvests a year. It is

,lannec To extend pond culture to rainbow trout, tenca, ane grey

The Chinese have had extensive pond fish culture since 2,000 B.C.,

0‘!

but their methods have shown little change. The chiei Species cultivated

are the common carp and oriental perch.

The pres nt annual hungarien pond yield of carp is about 2,50:

tons. The shallow ponds rang, from a few hundr<d yards to a mile or

i

more in len th. I: novenber the larfe wat rs art drained the iarket-
’ -. ’

n

.1.able ish removed, and th: young and breeding fish separated and put

into smaller winter stockponds.
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The Italians ha.ve established the largest eel farms in the world,

r1!

with a catch of 500,000 kilogre:as or more annually. Inc farms actially

consist of large traps to catch migmating eel 8.

Holland and Denmark have both established sizable export

markets for rainbow trout. Denna k alone has exports valued at some

2 million kroner.

The giant carp 3r Catla of India is of great value because of the

great size attained a:?.d the ra1id :Lty with which it grows. Under ideal

conditions, Catla carp have grown from fry to a length of 26 to 29

inches and a weight of 6 to 9 pounds in the firs' year. Full grown

these fish will reach a length of more than 6 feet and a weight of 140

pounds.

.1.

n Kalaya, a muiply of fresh-water fish hzs been built up by

transporting Chinese carp—fry by air and establisjfi_n: then in farm

ponds.

.0

In the United Stages the practice oi preserving water by impound-

m-t for so:1 corscrvation, water storage, stock watering, irrigation

and fire protection has been recognized as an important 1mrt of our

economy with less importance yiven to fish production for food purposes.

Interest in farm ponds for fish production was noted as far back as

1900 (Dyche, 1914; Townscn , 1041) and increased ' muquorld War I

(liechean,1052).

Hardy (1952) states that over 300,000 farmand ranch fish ponds

F
‘
)

were being used for raisins h in the United States with an area of
1, '1

a: "'

U
]
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360,000 acres and a potential Tield of 18,000,030 pounds of edible

fish per year.

The Agricultural Conservation Programs Branch of Production and

Harketinn5 Adm.is”racion a overn"ent a5ency that ma_:es consrrvati-on

payments to farmers ani ranch rs for construction of ponds that are to

be used primarily for soil and water conservation, estimates that assis~

tance is given ranch rs an; farmers to construct ponds at the rate of

59,030 a year. An unknown number have been built with011t assistance

from PEA.

In the summer Of1950,t119 Fis and Uilcllifs Service of the$$

1 lited States Department of the Interior ceiservatively sti:uated that0

there were about 1,066,000 farm and ranch DOHCS present in the United

Pros the caleu_ations use: by Hardy (1952) the potential yield or

edible fis ifronhues: ponds eer ar could be 133,23“, 000 pounds. ‘ven
A

though the pot ntial yield is this great, fish S1
3 a

a protein food and a

an important crOp of farm ponds 18 not seriously considered by most pond

owners. In Lica-5an, except for conner ial trout}atcheiies and Saute

Fish Hatchrries, the actual prepagation of fish in ponds is left to

chanc aid frequently the results are far from encouraging. 3118 con-(A-

d tion leaves much to be d sir'd and of conseeuenc- nuch uork has been'
,
.
J
I

I

root::tl; directe7 toward farm pond management.

Severa_ workers (BCnrett, 194$; SviLgle, 1950; Ball, 1952)

have 'nv:stiaated various fish combirlations'in farm ponds and have



(3*:er,

\-—L~—proposed sev

of harvestable fish.

recommenda',ions viiich when folo"ed give good yields

Closaly related to proser Species combination is Lhe problem of

dotsrminin" the most suitable reLio of those fiJ1 for a given erre of

water. Anther prohiem is LhaL of ‘irvrouiir 3h: ‘diblfl-SLZCG fish fron

the pOpuletion, ILL; fern ponds are not being uLi1ima Lo Lheir “retsst

capac'ty because, ethourh L'iey proluce fish, Lho owngr may be at a loss

"DC"lrlpiAS Melt“
A

xccnigen farm pOHIS "

part ofC
5‘

Species in cembinaLion and

harvcs*in3 eflibLe-sizcd f’

thitrap svitable for

strucifi

iL farm The rel:pond s .

coneruction are

were dvvised no informs

available slid it is hoped

will help Lhc pond owner u

Lo harvest Lhe

orvzzL
(.J

all i

y
.
.
-

'7. 1

ish from

C‘

b.)

ion of horHe-iade wire

ive cfiic

.L

ul 0:

osired portion of Lhe fish croy.

!
4.

l

:'zvd Lo :sLablish suock 'ocoxnenuguions

v

Lo find suizebe reinois for harvesting

s report is con :;ned wi_th refiios}
-
‘
-

Lhe sscond part is cone rnwd with methods of

J- 1 ,-

L111; i‘ish—crOp and includes dcsigning a

purposi. Emphasisi splsccd on the con-

fish Lraps de°ifzled Specifically for Operation

Laney, cost of materials and plans for

s far as is :nOWL, at Lhe time those traps

regarding hon -m‘ e “'r~ fish Liaos was

that Lin information fownd within this report

Lilize a fish crOp more fully and efficiently.
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The experimcnts describefl in this icport r;ra conducted at Wolf

Lake State Fish Hatch1ry near Kalamazoo, Michigan.

Three slrrin s suply "the 1'11 car for U11 hatchzrry ponds an. huv:

l'z_ - - '1 -.. . .:.,. 1 .t.,\ ,

an avw age annaai hater sunowravnrw of ' 1

1

Q

\ -rrees F. Chenical :nslysis

showed that thc Spring water as high in caibonat h:ldIQSS, having a

methyl orange alkalinity of 169 parts per million. Water was main—

tsinei a5 or near ovgrfloz levels in the penis.

The surface a1eas of the ponds ra1lfe from 2.1 rcrrs to 4.6

acres, and th‘ basins slop“ graiually to a maximum d:pth of six feet

at th. overf7ew bcs'n. Several collecting ditches fan over the bottom

from thv drainag; outlet to the pcriphvry of each pond. The pond bottom

conists of sand an” mail overlain by a layer of much in the deeper areas,

A-Cctailed description of the ponds is given by Patriarchc and Ball (1949).

In September 1949, two ponds were stOCM1:oc1with 83 large—mouth

bass fingerlings 32% ll afiult olvegills per acre and two ponds were

stoctvi with 100 f ngorling largix1outh ham ans 100 adult bluegills per

acre. One of th: four ponds (Ho. 20) had been fertilized in 1947 and

19/18. Fiyure I shows location and size of the several. ponds used in

A’erV'fi‘1/V ..‘L’.

uv-~(
F

H
.



Figure I. Diagram of Ponds at Wolf Lego State Fish

Hatchery
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METHODS

Stockinc Ratios
\)

The ponds were stocked with adult blue:
 

maerochirus) and yearling largemcuth black bass (hierOpterus

salmoides). Table I shows the total number per acre ane average

tota’ Jen th of rach syncies stocked in 1949.

 

 

 

Stocking Ratios

Pond Species Total Number Average total

number number per acre length in

(acres) inches

20 Sass 180 83

(2.2) Bluegills 22 10

21 Bass 230 105

(2.2) Bluevills 23 13

22 Bass 210 100

(2.1) luegills 210 100

23 Bass 464 100

(4.6) Bluegills 464 100 q
w

u
m

a
w

a
w
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Draining Operations

In September 1952 four ponds were drained, (Figure I). Water

flows from th- nonds thourh outlets into concrete scifidn" boxes which
A t,

are so 002str1ced teat they 0' n be di-Jidcd into three separate compart-

ments by means 0; scrcons. One Winn; box scrv s as a catch :ts:n for

. ..‘1 ..‘ °-'-1._.:‘1 0 -~ ,1 - .1 Lu- ..-.u': '

EDCVCI‘LL'. “Oil-(is 1.1 U11 CO-le HI“). . O-L “£761 €11 . 10.1-1LU€13.ALO\L :35, V' L1erL18 L14 ‘Jii.‘ 0L; JQC-D

In yelds 00:2taininb densn growths of aquatic plants 3h

vegetation was filed and eiaunelel to ;aeil:'tate nov nent On ~h toward

the outlet. rhis Wroeepuce reduces the nnnber of fish stranded in

collapsed vegetation. in: rate at which the ponds were drawn 1.9" largely

Mbrmizzed by tha munt01v*;atic v r,.as-on presrnt.

In previous years t‘1e water levzl lowrd slowly during drtining

op:ra ions and the fish neLted in the s inine E x below the pond.

They were then tram m‘ed to tanl: tr11cls and moved to holding

tanks in the hatchery building. Cons drable mortali y of fish occurred

due to the change in temperaturc from rrlatively warm pond water (79oF)

to the cold water in the holding tanks (52°F).

In the drainingeperations of 192 the w1ter from each pond was

drawn rapidly thr ufh the SClLlng basin. Agproximctcly one half of the

total lumber of fi sh com;ng through the drain pipe were collected

immediately, loaded on taik trucks and transferred to another seining

1)&Sin s weliei with water of the sane temperature. lee fish entering
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‘AJu'L “Ll-J- -J"L-Ll‘G -"~u— IA ....;3 b; .L‘--J‘.._.Lk4.h‘l) 1.952

HortaliL0y eitlr return 10 Llie Ion:ls LS inclrdcd here mzrely to

ShOU econotic losses whn:pond draleng is nsei as a harvesting method

and has no beamin; on results of this :xo : m;nt. Since the ponds

were drawn quickly ant nearly a.i aquatic plants piled as tho water

receded few 518h w r stranded in Lh' m'oLaL. R. IL was UOSSibWC there—

'fore, to obtain a fairV" accurate csciniok of total morta‘:1qysfm 1the

lo.s,s occ rring in the Gaining oasins rnd after 1 Lara to the ponds

uherc the end fi:h Herc: PCCOV‘TCd and weighea.

Table 2 shows Lh: mgrsality of eacn size group in she fish

soyuMm’ion for each pond after draininj Operations in 1952. At the

time of draining the Jo:m sof'saall bluegills (1—3 inches) ranged from

26 to 60 per cent ani the losses of the larger oluegills (A—Q inches)

ranged fro: 1* oo 32 per cent of total we ght. As seen in Table 2, the

recorflofl loss as loss in I01d20 usich yes cue L3 incomplet: coilecLionS

:f fisii after reLnrn to pond one to the fact that Lhere was no loss of

bass in sh? holdin' flanks. 1n ail other ponds lecoiainr 0; aead

‘ --. - 1 V “ . ‘- "x‘t -‘~1' r :, v “ . ”3" x ‘ ‘n ‘r‘ r~ -. 'o “r

concinuea anvil nuns w;ie f‘ufld. in, “inn los‘ O; b,ss in Pend 22 was
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TABLE 2

Hortaiity of fish r
. ' V ‘. A : rd s - ‘l‘ '. ‘ 1w -. a w. L.

n.1n; draininl Operation, lJ l )2.

Data in percenta'e o

 

 

Pond Bluegills sass Combined

number lo

 

small - largo total

20 26 26 52 O. 29

21 1.7 32 79 0.1 57

22 60 16 76 1.3 . O 52

23 I
N
.

W 10 55 15.0 51

 

‘P

In Ponds 21 and 23 the large >ass preceded the small bluegills

into the s fning basin and Her. r.movwf as thyy entered. Th re was

very little nixiny of small eni large iish. Possibly the lower mortal-

ity of snal’ lish in these two bonds, as in: icated in Table 2, was due

to removal of large bars

In Pond 22 the fisg p.ssed into the s ining basin without

Segre ation of size groups or species. More many small fish Her

injured bv the crowdinr action of th large bass. The highest mortality

small blue ii 8 occgrred in Pond 22.

From the observations made during draining on ra ions of 1952

the following conrioions were found to influenc; mortality.

1 ' ° ' 1-1 .-. 1 2 ”V- .. .

a. Diaining a ,ond uicl y senas so s-gar Le the large from

‘P‘ '1 .1 If". .1" v v . o 4‘ A 0 u -: f‘ ,- . ~~~ . h n '

tne Sthl..ilSd. .Liiov1ng, die la‘pc>iZnJ1 Lliisii.tes the
J
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FI:.‘G-;:;-LI: c Li‘d’ti‘l'té'q‘lii UBASS

The success 01 a farm :on” in producing crop of harvos'table

sized bluegills rnl ha.ss is clos 33 eLliod to the initial 330 king

r tios Lfld “orbiL.LLons. A3 determinefi by hall and Tait (1952), the

age a- stocking of each Species in s cm)J”“1u‘0n he“ a larf' bearing

on 5hr length of tin; necessar3 to broovcc hervcsoM e si ed fish.

Stocking ratios have considerebic inf? once on rate of growth of fish

and on the degree of s ccess of 3 Species to reoroduce.

Iiany combination .1 of fish hove been tested in various parts of

the country. fieehcen (1952) in. survo' of tho combiLa ions usc. in

ponds throurhoul the Uni ed “sates pointed out that, elVour'1 bass and

bluegil s are most widely vs fl, ihyro are as nenv vs 1] oth-r Species

*sed slono or in va“5 us covii:nations.

In Alebzma, as gany as 2) species havr been tested or are in

-. 'l 1"; F' n

various baa: oi tcsting for su tubility for pond culture (Suinglo,

/ O

Whore Lh: water to; re irres err below 74 degrees F. the bass~

bluegill coxbination crn be r pfacod by cold water fish such as trout.

‘3 ' J- ..

3fish, 1 Species h

cousin tion even

I C ’I

”2"“ " .. " "0’54' (‘u ’

.lLJ‘becg_1u.Lioisi 1

more TTflCLiCCl

V

the

an Ciall, 1”52)9

W J. '2‘ '\ 5“ - x ‘ ‘ ‘ 'l‘ ‘L 1 - ’0 r‘ l ' ‘ ' .

:‘lOSo l-IEUJGIS (ll , COT-S {10330 1.1.10 Mil .LOI‘ WuIrl ..El CI‘

ave been trsted (Bhoreson, ITSE). The bass-himegiill

Mfiouh rccohmontv'I for the few warn vatcr ponds grcsont,

CCOI'L.’ "EC-IC'BPD 11.11 a VG?" few 111813811005.

47(Clcd have bo-n tested to d ternine

.‘ I l _:_~.’1

conbinaoi tluo.l-
'-

this lamons for vatcrs of
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H
.

t is doubtful that a1" combilation or any SptCl7S alone will prove

satisfactory for cvpry body of water.

Since primary emphasis on fishing in Hickigan is often directed

to capture of 1Mrga fi sh, fish pepulatio 3 containing only small or

medium siz~i fish sre less"t racive to fish ruen. Combinations of

bass: bLc;ills, rrgar:l;ss of rate of stocking, usually result in

an overpoyulation of bluegills. Th rciora, it is desirable to

deteimixe th rate of stocking that will give good fishing for large

fish in the shortest tie aftcr socilr“ and maintain it for as long

as possibm

t has been establishefi 13y T1ll and Tait (1952) that adult

blrerills and fingerlina bass when stocc:d in combination gch

fishinh in : shorter time than fingerling bluegills anfi finserling bass.

As a part of ihe exp rimant to debs i1ine stoc in? ratns for ponds

in Hch“~:r fo1nponfls at Wolf Lake Si:ate Fish Hatchery were stocked

with adult oluegills one fin~erling bass in the pr oortions shown in

Table I. Shcsa penis were stocked in Sopen1be1, 1M and drained in

September, 1952. Data wer1 obtained on the growth, numbers and weights

29nd 20. This pond was stock d with 10 adult bluegills and 83

fingerling bass per acr . The aver 3c length of the blueill. was 7

inch 8 and th: Qerage lcnrth of the bass was 3 inches. There was more

Open water ans rrolei of verotation was more sisrsc through out the

nest sunner of this cxgerincnt than in any of the other ponds.



1.6

Upon draining in Scat mbeI, 1952 a total of 38 pounds of fish

per acre was recovered. The weight of each size group is shown in Table

3. The large bass present at the time of draining were quite uniform in

size. It was impossible to separate the or ginsl fish stocked from the

fell01¢ y: ar class. Advcntitous fish present censiste:z of 23 large

suclcers (Gatesemus; comgcrsoni) averaging 2.1 pounds.

The bass Spawned successrfully each summer, as evidenced by three

ze groups. However, in 1952 there was a survival of only 75 young—of-P
°

s

the—year from 348 large parwnt bass. The bass stocked in 1949 spawned

late in 1950. This year class produced the large base recovered in

1952. fl1es“ bassaveraged 1rss tlan one pound in their fourth summer.

(Stu Iable 4).

lion; of th 2? bliegills er1"1h-11‘ stec};ed were lecevered durin

draining evera ions in 1952. Several iish of the size of t?is group were

removed from the pepulatien during the experiment. 3h; removal of $3086

fish (bluegills) early in the experim.nt may have altered the rrpreductien

potential in the pond for thcre was a greater number surviving from the

1950 spawning season than from the 1951 Spawning season.

As shown in T:eMs3 and 4, Pond 20 produced 136 pounds of edible-

s.1zed blue:ills pM acr: thxring the period from September, 1949 to

September, 1952. The ",ancins crep of edible siz bluegills was higher

and the standin: crop of yeu1g—ef-the-year was lower thaL in any of the

other pends .b'Jl“ This {:3 the ozly pend which centained bass of

MVC‘y year class.
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From an angler's vieWpoint the combination in Pond 20 was

satisfactory.

I

Ehe presence of snekers in Pond 29 may have infilueneed the ratio

u— y D

o.of edible ann small hluzgills. 1s is an ass uption that their presence

played a part in this respecb, however, reports by Hubbs (1933), and

Neibe (1935) indicated that the presence of golden shiner minnows and
/

other forage LiSh interfered with reproduction of species in a pOpulation

q

and that fish with similar habits might be eXpectcd to do the same. The

a O

...removal of many large bluegills early in the experim n for food stnuies

may have altered the usual trend toward overpopulation of this species.



Table 3

Production of bass and bluegills in four Michigan ponds.

Data in pounds per acre.

 

 

Species Pond 2o Pond 21 Pond 22 Pond 23

 

Large bluegills 136 45 63 82

Hodium bluegills 20 6O 66 49

Small bluegills 219 200 269m ‘
c
n

Large bass 98 151 200 63

Hedium bass 62 — _ _

Small bass — - 14 2

Sucksrs 36 - - -

Total 387 475 543 465

 

29nd 21. Pond 21 was stocked with 105 bass iingcrlings and 13 adult

bluegills per acre. 1* ly the entire pond surfacu was covered with

iloatin: higher aqua ic vegetation early each summer of the expirimcnt.

The original bass stocked were not identified at draininé in

1952. The absonc» of intermediate cad small bass size grouds innioatod

that the original bass stochofi in 1949 reproduced successfully on; season

only (1950). There were 75 yOL g—of—the—year bass produced in 19§2

. . ‘7 1
which survived to draining. It should on noted that th: UClghv of la‘ge

bass recov rea from Pond 21 was cons doranly higher than the weight from
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Pond which produced an intarmodiate size

Seventy per cent (20) of the or-

survived to draining in 1952. Th; average lenv

1110.1 0.".Ult blue

_V
'1

J11»

51‘011.11 .

('11
U-_*

4. ..'.2

£16 41.1110

was ’7. 0 inches and at rec0‘sery in 1952 was 9.5 inches. Lacs f1sh

V'T I] a (1 o r‘ 7 I. ‘L v\ N"\ 1‘.‘ ‘ ‘ 4'

spanned aurin each summer 01 tnc e14e11nenc.

There were thr e slzu groups of bluegills pr s-nt at draining

:nd one group of bass. nn'rori19

.-. 1

[,5 he. 112s

‘

‘, ‘I 5“ . ’1

j0\1.AJL-\ :J

- 3

SPOT €1.01”) UCIC l“CCOVF‘.-.‘C‘(_..

4*]“7‘:-_O DQCIS $.11

V’s large

bass av«ragod 11.8 inch 3 3rd ;ne 1arge101uogilis av.ra:ed 6.2 inches

(Table A). ibis is sli,h;1y 11ss than ;he av.rage for bluegill and

slifhtly higher uL-n the sv;rag- for boss in Pond 26. In Pond 2U, «ven

though the bass vrve V“ry nearlv nae samc average l-ngth a those in

 

I'

Pond 22 and 23. Ponds2 Ltd 23 were stocked with 190 bass

fingerlings and l'O adult bluegills per acre. In Pond 22, except for a

31'11 are near an; main drain box dense mats of detached floating hi'h
3 1 L;

aQHatic plants ccv r d the entire surface. Pond 23, the larger of the

tuo pores, na1 for r a1 at 0 plants and afforded more opcn rot.r for hoo-

(h

Pond 22 prodlced the g‘eatas; por g: of Iish of this xrerimwzu

’iilding approximately 543 pounds of f "h oer acre Jaca -ee pond was

drained in 1952. The ba 3 showed tfie nest growth in this pond ane

produced;o;Q in 1950 and 1152 and none

\7'yi 1ded 14 founds of smrll bass (voungof—the—

in 1951.

e rs at draining,
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. $11

I soocked in Pond 22, a;

Table 5

Date concerning bluegills stochol in 194} and rocov red at draining,

 

 

Pond l€19 1952 Percent

Number Length Number Length Survival

(inches) (inches)
 

20 18 7.0 O 0.0 O

21 28 7.0 20 9.4 70

22 210 7.0 88 8.2 42

23 464 7.0 52 8.1 12

 

The combination of 130 fingcrling boss and 100 adulb v'uegills

per acre tested in those two ronds showed a composition and yiviu in

Pond 22 very nearly the some as in Pond 21 which was stocked with 135

fin erling boss and 13 adult bluegills. Ev.n thou h st chod at 53: some

rat: as pond 22, only 63 povnds oer no“c of base were recovc“0d at draining

from Pond 23 as com cred to 200 pounds nor ac“? of bass from Pond 22.

(Sc-e “table 3).
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In the South, through the efforts of Svingle ct. al., criteria

limit: for ”la: .3 aHJineI to be a favorable

'lo coasiccrs a no ulation in balance when

0 I

j (‘V‘

year after year satisfactory amounts of na‘v stable flan a 9 present in

u.

accordance viih the sasic fertilitics of tn. boaics of water containing

Llfse populations.

Li"
The followinr interpretation of results will parcld come from the

ia of pond balance firepos.d by Swinfle, which are:

E/C ra io — ratio of forage to carnivorozs fish.

.fi 3"

'r -‘<. . . -p p ‘ ’4‘ " I. ‘fi.-.~v‘ ‘1

1/0 TaulO - ratio C1 100a awa-laclc to casn-voroas f l
i
0

sh.

At value - percent of total weijit of pOpulation composed of

fish of hervostable size.

E value - forccnt of wci ht of a stulstion composed of that

species

total pepulation of a SpOCiGS ofd
'

0 *
fi

A, I, S values — parc~n



large, iLt‘r.;1e:;‘:i;‘;.t-.s: an‘. small iish.

Production in ZLZChi 3: :.1 Pound; ov1 r a Five year Period.

0-1 1- -n o a A. . O _ _n_ >0 ’ ' _ '. ’ ‘ -3 a ...u‘ .1. . I (-1 ' - .

111.: _oll_ox.'.1_:.;r 111., 0.71.0. .--on concerned 1.11 1,1. the 194. a .a 1 ).-".'~;?'

.._ .° . ,1 '3' ”..., A \ :‘I.1 q 1‘ ~ h A! '“n .

prod:1.0.1.101 in Po.1..s .A:.O 1.1.1 .1 co...os -.... t1... 1-....- afiisau01. by Ba..1 an; 1 at

A..." c1 1 /. "1. —. 1 ' x .-.” , .- . 1. ...-L;

(12,2). aole o snows 1 rr:at: 0113::ir1 bodice; cps .--os on. v.1- 1.9.

.~ _. .~ 9-1 '9 _ “'. .1 ‘ A r (‘1 r} u), ':_' -.. t A -' v. ‘ ,'<‘ f: ... Y

Sp.-.c.-:.., -LIl ran. .5 1:0 mm. .21 1211' £211" gears 13' a taroin 19/2 and on

D.‘ r1 . ".r ’7 o- I‘ ‘ '. q ’

ior Pom-.3 22 and 2, .30 also ineludel.

In tnc spring? of 1947 Ponds 23 an:‘. 21 1-:ercstockod each 1-11

in

w -1 - “VO 0 . - . n . -‘- 7- ‘xa f‘ -' f I“: 1' 1 w L“. \ r ‘ "

31-03-;111. oi a in o.pu:1..u.-r 1940 all llvv lien welo 10.. mod to .10

‘ I .- .. ,. ‘«‘. pa. ,-‘ '\ . ’5' 1" \. Z ’nouns f1 0.1 w'.1- uh fury can». . In S...I‘t.11uCI‘ 194’) these.

,_ '-«. .1. 1,: ._:.,.- - .. ‘_ ,1 - ,ar 1 4 . -.‘ _- ,

drainer... m, 1.13 .,i...-.-Po;1:: 2"). was restocxcu. {3.1.1 lo) oass lllg§;'t1'lir.' 3

GET“ .1- A ’5’11‘1." 1. J" 2""; .10 I (—1 rt,- .rr‘: r'h'" “1““ _ " .r- F' r‘:1 ~ on" can" ‘ ‘
LA.¢. .6 -h') (- gt. .4 3.) "“(IC ...-.- Ll . .LAI- IJ ‘,--_: .L‘I {J 3.1" \ VL-Z1)( l O... _ -- LILA |Dk 4. L\ VJ- - .- 1

211. -., . .3 -v-_- , :v .1. . ,. -

_-:o /C ..a is, w;-:r_ch is a racio of .110. total we. gi-t of all

.2 I J-, .2.‘ .L 4., . _.' -.'-' n 1 z . If H 3 7U. ' .

fie". m c Josal .-r«_v._;nt. 0.: al ca; .-.-1oro.s 1131-, ..s a: rived from

dividin" the 1-rr‘:7_:—:Z-t of bm'cills by the whifft of bass recovered from

the pond



PolW11m1hips botwoCn species end botr'en rrod1s in fish

auctions in eXporimoreal nonds in Elohigan

 

 

Pond Iear F/C Y/C At E Values A I 5

Ratio Ratio Value Bass Bluegill Bluegill Values

 

20 1948 4.0 4.0 20.3 19.8 80.2 -.6 .... 93.5

194;) 305 202 {£1602 2206 704 .34-05 6505 o o o O

952 1.1,. :\92 69.0 Z'rSoO 54.0 71-00 1003 13.2

21 1948 2.0 1.7 26.6 31+08 6501 5.3 00.. 91+07

1949 2.0 0.3 62.5 2.3 67.9 54.3 31.7 14.0

1952 2.5 1.7 37.4 «3-7 71.3 12.0 16.1 71.9

22 1952 1.5 .9 AC. 39.4 60.6 19.6 20.5 59.9

G
\

o .
.
.
!

23 1952 4.1 31.2 13.9 86.1 20.5 12.3 67.2

 

Swingle found t'zc dosrLble r.r"e for F/C value' to be b<1een 3.0 and

6.0 with values below 2.0 indicating overcrowding 01 mass and vs nos

above 10.0 indicating a larrfi pOpuwation of meeium.ani small blue'ill.s.

IL hio‘Wren Bell (1945) SELMMFiZiH: feta from terse natural lakes con-
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Table 7

Weight and number of fish p.r rare in ponds in

I

3‘. 10083 SlVC‘ 3'0: LI‘S

 

 

1948 ' 1545- 1952

 

Blue Bass Total Blue Ba 8 Total Blue Bass Total

gill gill gill

 

Pounds 584 137 721 518 151 669 222 160 382

Ho. Large 16 138 1,590 116 530 161

No. Heliwn .. .. ,. ,, 415 593

Ho. 311.11 14,500 275 53,16“, 1,160 5,225 3.4.

 

Pond 21

Pounds 178 88 266 161 76 237 324 l51 475

No. Large 17 155 430 133 291 192

He. Medium .. .. 692 .. 964 ..

ho. Small 8,700 390 2,800 193 35,441 ..

 

Michigan (Ball, 1945) of which -nly one lake had a stunted bass pepulation

but lakes containing pepulations of slow growing and stunted bluegills

were co men in the state.

Ponds 22 and 23, OVen though stoczee at the same rate (Table l

bowed a wide difference in F/C values. It may be that spawning success

influenced the difference in values rather than predation. From

,
observations made during tee sunmer of 1952, Pond 22 was found to contain

syawninj beds forP
.
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its use in 11:33 pond are evidcnb in the cunbersone size, comparatively

high purchxs:3 cost and tie inability of th: pond on:er to manage

setting Operatiels frin the shore of the pond.

A sein may be used in small :1‘eas of water where fish are con-

ntra ed aid where relfitiv ly little frovth of aquatic v getetion occurs

Since thesr ccndi ions seldom occur in farm ponds and since one H alone

‘..L

i a pond owner would consider lb inadeexate as ay
.
)

cannot Operate a seix

means for harvestiri a fi’ sh crop. Seines are also cumbersome, expensive,

and arr subject to re id deterioration when imprOperly cared for.
eh

A trap net is an impounding device and may be celmtluctel of cord

Jebbing over a heep franc. Tile fvgs not w:th thc lon3 leads removed is

often regarded as a trap net. The qualiti that limit its use in farm

ioncs are similar to those of the fyke net and need not be considered

here. However, of the several metLods described the p1rirciple of

capturing fish by impoundment appears to be the most practical for farm

pond use . In order that this could be determined by experimentation, a

'neeesscr; part of she pioccdare was to desi{: a trap apprOpriate for

gaining the desier informs1 01-. Ni: poultry netting "as 81:180th

the basic Haterial and sev rel wire fish t“sps were constructed.
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Latcn-ry 1n SoucA11n “1c; gin. Firsi abbthlon was given 0 dealening

31 traps of pea?try netting inc rpe*atin3 the desired qualities for

cffic‘ent and practical use in 1arm ponds. ”he following fa. tors were

considcrud. (l) EXpensc, (2) ueirht, (3) s11nl‘cit* of dcsicn, (4)
J

-'

silectivity for edible-sis d fish an: Specirs, (5) ability to retain

"D

isasble nurbzrs 01 fish without harm for several hours, (6) maintenance(
'
1

81d, (7) ability to oyerat« in water of various depths.
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try pen s UHlCh were considered similar to the averace fa n pond.
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Immediately 1 1101-.(1113 cnc ces15m an. co.,.strucu1en, sac: 1,rap'..rs_.s tested
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Oraptavility under eev rel differ nt pond con1_s1ens U13 poss:ble. Seven

types of wir: trans "rr; and; during the St'r of 1952 erd of thvSC, four

of the nusl practical a‘e Icscribci in d tail.

, 4 and 5 show the fonr traps 1w1<ier consideration.

1
- ' J - H . 1 . - .. o 7'. P'.' .‘w ‘ 1

ares; Meeg , fri—Ro, £1003, an: Dian, were glJCH the tlaps
k

v
"

The following n

at DAG time of co-:3 ruction and are original. The names were derived

from the shape of each trap or from the cem1i ensation of ts vores des-

cribing p.rts of a trap. For exar>lez Tri—Ro is a condensation of the

words triangle and round which describe the 310-0 gi1mn the wire at the
"I

A

two ends of the trap.
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The basic material required for constrvetion of wire fish traps

‘ J"

consisto 2O 3auge one inch hexagon poultry netin3: iour icet hi

1

roll 01 s on; cord anx several sqare-feet of one inch mesh, No. 24 twine

fish ne+tin3. The poultry netin3 sh uld b- of 3alv:.ized wire on; inch

mesh siz to allow ’weno of nonedible—size firn and letain the edible-

J

c‘~ Q ~ ‘. -' n «‘1‘ "a "7- * . ' \ '2 ,~ 4 ,

sh. Anr less resistan haveria" wonld deteriome too rg_i_1ly ey

better but C10 cost may be too hi h.

bedgp trap. Figprc 2L. ?hc traw consisgs ”SSCnLiallV of a cylinder

of one inch hexagon poultry netting four feet hi3h and 23 inches in

disneter. in indentation 17 inches deep extending the full length of

the trap anywhere on the perifi11cry of the cylinder s rVis as the lC“Q to

the entrance. night inches from on. end end at the base of the indenta—

tion an Opening 5 inches lon3 and 3 inches wide is cit from the U;“C and

nranCr: to the inside of the trap. In the TDd Opposite theu L
J

l
_
J

o r
“
.
.

C
F

’
1
)

entrance an oval shaped section of wire eight inches by fon~ inches is

removed and cotton xcesinc lacC(3 OVcr the Opening. The center of the

webbing wten cut and stitches with stout cord may b1 Opwdnd and closed

much as a string purse and is s means for removin3 the trap contents. A

stout line twenty feet long attached to the eni nearest the entrance

facilitates settinc and r tricvin3 from shore without entering the

water. -As1in3le row of cork buoys laced across the trap teps.Sists in

Mfilho.-nl3” an upri1ht position when the trap is placed in the water.

Tr L-Ro trap. (FiTareL The trap body may be made in any

reasonable sizv depending n the de'1res cf the pond owner. Basiccl y,
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1his $0113 a cylinder 48 inches high and 34 inches:xaon shaped mesh.

in klchtu_o One end is made into an eque stersl triangle by drawing a

length of one fighth inch r;in:orc ment wi10 exrow~ the last row of

i o n 1 ' ' V 1 l

meshes. Jhs £310 or funnel :wx'dc1 1orns one enerenee to use trap is con—
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strucbed by cuutinr a length of pox try wire -1 inches long and 8 ieet
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JldG. Elem ego eo-n.1s 01 a lidc s1dfl qu diegona1 cm?s :10 Lnde to the

f

other side so as to produce 3 erosion of' U1'1'e nVing 6 feet by 22 inches

by 1 foot and six inches. When the two diagonal cuts are brought Leg ther
..-

funn l 22 inches long is produced wit! en i11side opening 4 inches in
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diameter one an euus1ne Op n1ng 2% 1m1'1ss 1n misnomer. 1113 funnel,
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Ifiunl ins«ru,n 1n emu mxngrn es en the:xsm>shxpc as

f)

01 the cylinder uh;"e reinforc‘nent sire serves as a; aneho: for attach-

’1

metro oi‘ ifin: legvxz end.cn;'thc 11nn1.l.
F?

1he end 01p0"it: the entrance is

O 1 ~-- / J." .(N‘ Q ~ I .

round end then eov red by onn 1nen no. 2.-r shine f1sn nee 1ng eon m1ing

J.',

a p rse strin: Opening all we easy removal of trapped fish. Due to one

triangular shapv of the trap a so; oosigion is elm st alwar" taken

1 V

reWiniucgss o the gainer .y uhics it is placed in Lhr water one cork

buoys are not necessary for maintain in." an upright posigion. A long line

atbnehed to th1 fykg end enables the Operator to control the manner in

v" —. ‘ V' 1 I“ 1 I“ J‘ 1.’ "\ F 4' -.Q V‘.‘ 1 “1-1" ‘ V _v"|__. - ‘w 1 " 7 ‘fi ‘ ¢ 1 ’1‘ ‘1 . F . O r.

U; 1.011 1., 1 1.1.1..) 1.11 1-111;; LCM/3; 1.1011 :11; 01m 11. U11 SJOI“ p.141 81-1th8 1 C U1 10": 1115

‘. "1 ‘ ‘.. ... .‘ ‘ '

V1Kn1t at. 01 .1 0033.



Figure 3. Z'ri—Ro Trap
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in 1132 te-. 1imn.cllj LNSZth_lalS chi mnqxzarc the game he m£2
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Lira;- We». 52-00111. quit; 1"» (1.1.1 of one i111..e1-ta1,..1.->11 or 1.11.2031, 13:13 bicog

' ,1 .1... ....‘3,. J. .1.) ‘7 . .91, " \_ fl: _‘-,.- .1 0.... 3.1‘ .0 w ,7‘

nae 11.0 ingentaiuonr, 3.11.1 I); ..1de t 1111...: one 1111-1- 1-“.g“11 of the trap.

-.1‘- din-1 113:3.0115 are such that a vulge tray,- eut transversely i11"..o tI-Io equal
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parts ml. promuce two ..ic {, tr.._ps. 1111 012011111: ..n 08.0.1 11.11entz1tion 5

- -.\ u“ ‘ - . 1 n, .0 yr ': j A _I 9 fl --.. 1”.“ ~.-1 ' .. . 4- J.

luCHUS lonr (1110 ; inches 1.11151, o 111e.1cs LI‘UJu. one on- dilate C11 Jrence to

the inSioc. Th : end Opposite the r:11tr.nce contains 11 p1.rse string

one“"“x‘ 0': corn"; arbbinf; "or 127.311 r.:1:1ova.1. Cori: 1111 “s are not rceozmcnfied

o v I I. n g ' - a

for this type trap oceans: -; «.11 its :3. 1.11.1-1 size 1-I1ich brings the buoys too

'. .fi . ‘ .. .1. .n' , :1, , .‘i,°

near the entra 11.0 or... .1513- SUOp iieh -1011 111tozing.
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Drum trag. LI-‘igure 5). Th 5 tray differs iron-:1 the t-Iedg‘c and bieog

traps only in the 1110:1113 by which fish enter the trap. The c;v‘3-i1'1irr and

’\ 1 “ 4“ f I‘ ' .“ . "‘ '1' ‘,’\ 1‘. 'L

01.1.1.3 1.13:] be the 3.11.? 1111111511015. ..5 L.

111dez1‘7‘atio11, a 110.70 is cut 123 inhes long}; and 9 inches IfidC and 8 inches

from the to: of the trap-:1. .'.‘l1roug‘h this Open 115; ai'u1‘111el of non].

neuting extel‘lds inn. ‘d and dox-mt-Ierd xr'e. th an 5.111or openin5‘ 351' inches in

diameter. Depositc this entrance on the pcriIhery of the net, another

cut 12:2.1mm; long: and 8 i1neics t-Iiee 1’. 111010sfrom tn: too 01 theD
‘
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1.123.} hro1‘gh which :1 11"11311193 0.:tm1oe i111-Ia"c.. and down 1rd Hi3}! an ;.1mer

op] ir‘n.1 3.; 1137053111 dicmetei‘. 113 1.1.111 the ‘1ther traps a stout cord

attached to the ten end ofthe tram feer‘Jiitatee h:nailing; ‘I 11 “10.01ng th

trap in and out of the 11'e.t-:‘.r. A 1‘01! e1." cork b‘_1oys may be attached to the

top end to .1elp maintain an upright position when set.



Figure 1;. Bicog trap.
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one poni

oufn the air

n? in a trap

I 9

of tne trap.

to another

each trep is low enough so that one man is able to

J 4‘. ‘Nf? - ‘- r‘ ' ‘0'.- "a ~- '0‘. 4-" r1 'h 1 r“' '71 T 1'! 51 r: ' J“

iullj dd“ rot1_oVing Ogoiaoions iion sno-c qy Unioning tne

the desired distance from the bank of a pond and

to remove the fish by means of a line attached to

cog, may be transported from

3y placing it in the'trunk of a car r may be
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11a) Location in Ponds

.2.~, .x- J- H

In f'aones with bain eonaor Uon that stepe to a depth of 0 feet

sets may be made anywhere on the periphery provided that there 18 %.fficien
.L

U

l V

depth of water to completely cov r 330 11333.

:T‘ .. .3. .v- . ~ v - _ .LV.,... I r» I. ,.'-.C',.

. CL an in Cu to a ione where the deph 1s less than a root OLLLTS

J‘ . ‘ a 5 J. .. ~‘ 0 -L' T\—. ,. ,.. -. ‘1 V , .- T3 . fl‘ 1' ' at -a‘ . .1,- a"

a good location ior setting de JLUOW an; Tri—ae trans. Inc nOVenenu Or

'3‘ "v’ ‘ ' 9!" r - "\ "‘ 'LJ" 4" ‘ n. r‘1 r1 3 n . 4'7‘. .

the wage: :.=;u rin_ the pond S'CMS Us a tract iin int loci ize them. AS

a rrsult more fish enter the traps. Drum and Hedge traps should be set

from a dock or boat in water more than 1 feet deep. Figure 6 shows

relativ; positions of two traps set in water of varying dezths.

Orainarily during summer months, a pond bottom is covered with

dense growths of aLuatie vegetation. Tlis obstacle to catching fish is

I

.1..—

lininatc; pron setting Operations are properly carried it. As the

is lowered into the Haser the aquatic plants are cit'1 r brushes to one

side 0: ar. pisses ”enath the trap leaving the entranee unoes ru.eted and

1. Since the entrance '3 near the to; some ca-tion

is necessary in settizc to avoid tipping the trap -nto the v getatien 01d

cov ring the Opening to the inside. All bet th Fri-Re ray be SJt

directly in dense vegetation. rhis trap reruires an area rolativvly

of aquaLic verrtisLon for efficient 0p ration.

Sets nav be made anywhere in the pond, he:ev<:r the most conp

venient sits arf made from shore or rten a doc: .Jithoat using; extra

Maintenance of *‘a23. A.small amount of extra attention aft:r use
 

will. inrrare season after season of (‘tn-:n‘able service. Hirr traps should
.5



Figure 6. Diagram of a pond showing; traps 1n :2.
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are 001.331. tee i or ULC J -.a . .LJ. a trap .LS a. lowed to cry for a l ...-11; VII of

3 . .1: . - . .-1— (a. 2.,- -'-' -- ...:3 .1 ”1‘
time ocfore cl-canlnr _L, wast be :»oL;-.-e-L.. --n wash, 'ullei sel..->oe<.: and rinSCd.

‘ 'LfV . 1'41"‘ WU". - r‘ 7" t: I" 0 ‘v' ' '3 'fZ‘. " 3‘01) Ad 7‘ J-Y' ‘ 1 r‘l ('1 '1 fi-)- fir1;'n“t t

are-1.111 ALA. u---.'_ ..Cl' u .L Alt: Hal; 1 Lu! I1 (.14. ii; 0.- uilC‘ .4C‘.)Lloo 0.4. r13 .. Us)‘.1 UL.-- OC
)

eleint?n: and and to corrode the wir wher- sears benes 5.1. wea'i:;;j sccar.

'i

. ' ~ '.- - ‘ ‘L c " - a. ' ° av‘: - v1 " .

Wh n cor:rosv_on .LS (.Vli_Cflu a COJQ 0-. b1{at alaant - pain; :..a;, be agplied

to restore the original ralvanizedincca‘zmce and p1cv.nts further
1)-. A

" ’. “L. . ‘ .$“ —' -. a \ 'v z- j -. l" ‘l‘ 0 - '

deterioration. EL- 111m pain L 1.8 1".,co;.‘r;.1v..:nc..e_z rasae“ than corps-r

naphthalate or 110'; tar because it is believed that the origireress of the

«reefs sh and produces a larger catch. It was observed that whend
'
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the b1“:i.;-'htnr. as of the galva liZOd paint on each strand of wire was masked

by an algal 1i :0 coating fish tended to avoid the traps out I-I.Lil€ they

were new and cl:an the fish ccngregated in the area of the trap.
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The catch i
, -. a. -' -._ -- , ,1, ‘q n - v

infiW3aed 11 Table , saovi;_ aveiah_ nnmb o- fisn

‘. ‘ ' ‘ 1 sv‘ 1’. ‘n 7" 1 ~r' r- '7 ‘1' 'V‘ ‘

re:1 13 a Zainxu 101101 b, tlaiicui;ly ponds.

the catch per dcv ov trans as compared to the total

0 o 1 ." fl _____ o _‘ 7 _ ”1‘ ”_v_ ‘In’. . 0 ._

mvectoblc—Sizc fisn pica no 1h the cenas we dlclhlng. Fron

the Eri—Ro trap anpcars to be more effective in capturing

lamb‘rs of fish during a giv n time gran th other trays, however

indicated no si“ni1icart difzcrer es and each trap

:f catching the same number of rich in

o“‘__L‘ _ -‘ 1‘ o ‘3‘. ‘ J-‘ “ ~ '

Table 10). Due to tie sthod in union one expel a at

J-O. J-w 04f . .fl ‘7 , A- a '{fi fi ' . fl

Anion bCoJO:trap oi: Clone; and naaoer 01 edible-

“ch 1 'w““~ «0171A 77vr~-~ nfi inl‘ q*n& in(nu-dbl pol-l( ‘IL~') 1-1: ’OIJL—J-L 3)....K/ . cL‘JIJC J. I‘, CLL‘ *&~(.A>LC‘AI-’\Jk.

° ‘3 .F Y " .. .1. ..., .2...‘ , 4.» 1 .q,‘ .~
l-nO aha flccgn trans can arcd one lcrc,st ninbcr of

in Pond 23 unich conbai:lod the laraeso .Opulation of

E
1

0 H

A

!
-
-
J

E
2

1
0

}
J
.

:
3

O Q

on rvoir and

p O i' -5 _n-\

01 f182 LCiin

aring abundance 0; fish in Who lcr

1-9

riv r before iNvOLndm1ct fonnu that no a undanco

the nwulfir ca “ht per hoop trap. They also fougi
\1

xloctViviuy, th' r:1ati : abnnmlWd'o of variou" so:Icies

dopulation difftreT from the relativ; abundance of these SpeclCS



Pond

number

21

fable ll.

Pond

Table 10.

Trap

Drum

Tri-Ro

Bicog

Hedge

Drum

Tri—Ilo

Drum

’i‘ri-Ro

liIJIJIqulr

1

of gays

fished

+
4
2
4

\
o
;
\

$
\
\
o

L")
,m.

~— r T -‘—

"3 con, ran so

. a‘ x 4‘ 't

1 ores-no 1

Percent of

total number

I

;nac of diffcrcn c in tne

icance

diifcrence

none

110110

none

total

n ponds

number

number

stab.e-

p 7
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wchi-1n an. HClufl; oi iis‘ {aio.ra1 by traes

I

15"

1.41.

ixfl’it,...L up A17 we?

.7

 

Average Average AVc“

. - at: th weight 10:153th i

(inches) (frans)

c

we" ght

(inches) 3

Drum 49.0 0.67 2bl 0

Hedge 5,65 30.9 11.30 303

Tri-Ro 5.70 . 7 10.60 302.3

5.40 49.9 ,

 O
\

'1 “I

..-.-- 279.2

From Table 12 it can be seen that JVlipev L1

 1,, e
‘3‘] iour ’

I

s
—
a

*
5 m

3.1;)

‘

- n . - 4n.
1C average lengu;

did not vary a deal.

-¢Lt of the fis“

1 of the fish

However, t

‘

S 'QL’lO

ale average

a caufht by th Jedrr and Tri-Lo NUS 20 PCT CEHt higher

than *hose caught by the other two traLS. It nifht be expectei that the

size 0. the tray #3130. inflame the average size of the ffsh cang.1t.

[‘1 1 O -_' .0 ' I I-. -

1&1 11306 ufl1Cfl 1 s allest of t t tra s caught fish of ”he

H A ,._-- ,. .v __ .' .v. 1. ...! ...O 7. ,.. ‘3 .1 . .L , .

sane averaga len¢eh as hum; cxuqyr,gy'tnc 11—de and “Cage clips

13--.; ,r I“: ,‘4. iafi "”“h ,3 n~ . .3 “"1 J-

Lau ..C - n.) U tJLLL/ 0714..-. “V51 a5) 1'! "‘I‘L; lu.

m“ p- O ... - I w

..hc ..‘ri-Re agpeared to e ;

I‘“\ ’\ J’ 1 I. I1

.L r, 11 U f T‘AGCICQ .
-‘-' m . -'.-_ ,

AIIC'J —' u!» uw

a food devic: for capturing a numb r of

eltuieilfl

1

the Ste 1be...

suckers

L) g D I(' to ob.

, and

amount of data availa

91.0".01‘3, -13 w} 1 1
L. —--..

bio captur; of r

be disco sex]; 021;." briefly.
, ‘ l' 1 ". 7-

1e (are ana sacners

1-- 's v v O v ‘

1e tram ‘lrn set A wet r 5 f ’

rtte: v'el set ”n

‘ -, 7.”: 1:,1 ...
-eu aeeo or more _dc ewe not

I J'r \ ‘s ‘. H .

in may r lees imuiLgr
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Theory of rise CepL ‘e in fire: flees

Ernsen (1§44) in his cor .1urs’ve report on how Lihh are cazght

by been nets 5o: Led 01L .33 sc:e fish e_rc camp1* because the entrance

nfinnel res ens to sLan ii LEe execL fess of mOV'nent, whereas others are

taken who: they attemwt 1 yet ‘est one of the rings which hrs irLr5i~red

wfLn v01JLr' rovcnent. ?h re is also the possi‘ility that certain species,

for xen:l:, members of the catfish furily, ar e0”u31;y eLtrecte y the

egclosxr just as they are attracts; by :1ollow Logs and be holes “or

cor';‘:fi“'.'.1 n'H‘ “we " “"hw 1‘1 ' ”.1'r‘-'1' (“V" “(Pie “6‘10 fi“;"~nC4‘i01\ v'afi b .0.-3n or
._ v-11.-- Vu.- ,4. , g... L) V... 1 J A. (‘4‘ u L.L. , u.- up"..- uUuig- L; . 1 ......) ...‘Lu..

0 witer'e tree to 3. To a certain czztnL who fish within the net 2 y

”eev“ ctVCrs. Also a "Sth? reaction", in Isie1 on“ fish on,“r'ng UTC
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