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PREFACE 

The lack of an adequate harvest of fish f r om ponds and from large 

impoundments is one of the major prob l ems i n fishery management . Fishery 

biologists comnonly agree that fish populations tend t o become large and 

that individual kinds tend to become stunted due indir ect ly to an in­

sufficient harves t. 'JL'he present paper discusses experiments conduc t ed t o 

determine if fish could be aggregated in g iven ar eas by f eedi ng and to 

determine if fish so aggregated cou ld be more readil y harves t ed . 

The study herein described could no t have been e f f ec t ed without the 

support of numerous cooperators. I wish to express my appreciation to 

al l of them, 

Special thanks are due my adviser, Professor W. H, I rwin, who pro­

posed and directed the work as a graduate research problem and also assis­

ted with some of the field work. lam a l so indebted to comni ttee members 

Professors Roy W. Jones» Bryan P, Glass, Robert Totusek, Fr ed LeCrone and 

David S, Berkeley for their suggestions . 

I am indebted to the Oklahoma Cooperative Wildlife Research Unit and 

its cooperating agencies for a research fellowship and to t he Zoology 

Department and Research Foundation for providing funds for equ i pment and 

assistance in the field. 

l wish also to express my appreciation to Professor G. A, Moore, who 

assisted in the identification of the fish; to Professor I, V. Holt, who 

identified the aquatic plant s; to Mr, Ernest Vincent, who assisted in some 
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of the field work; to the landowners, who permitted the use of the ponds 

used in the study; ~nd to the staff of the Stillwater office of the Soil 

Conservation Servicej who permitted the use of their files for pond se­

lection and who classified the soil types. 
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INTRODUCTION 

The data herein presented concern a study based on the hypothesis 

that fish in farm ponds could be caused t o aggregate by distributing 

food in a given area and that the fish so aggregated could be more 

easily harvested . Food in dry, pellet f orm was distributed in seven 

ponds beginning on June 5, 1956 and ending November 13, 1956. Seines 

and wire traps were used to collect fish from areas where food was 

placed and from established check-areas. The resultant harvest of fish, 

with seines and with traps, showed that fish could be concentrated in 

an area where food was placed. '.It seems apparent that the increased 

harvest of warm-watet fishes from impoundments would be beneficial. 

Westerman (1949), Davis (1953), and Stroud and Seaman (1957) called 

attention to the fact that warm-water fish management has not received 

the attention nor has it attained the degree of improvement enjoyed by 

trout management. Yet , as pointed out by Westerman (1949), Meehean 

(1952) , Saila (1952) , Davis (1953), Carlander (1955), and others, more 

waters are available for warm-water fish, larger yields per unit area 

can be produced, and more people fish for warm-water fish than i s true 

for t rout . 

I t is apparent from observations made by Pryor (1 941), Riggs and 

Sneed (1951), Swingle (1957), King (1957), and many others, t hat both 

large -and small impoundments , now so conunonpl-ace in the pla ins states 

have a great potential for producing protein food in the form of fish . 
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Jenkins (1957) stated that unfertilized ponds in Oklahoma, less than 5 

acres in size, support an average of 360 pounds of fish per acre per year 

and that the total poundage may vary from 150 to 670 pounds depending on 

the location of the pond and the conditions on the watershed. King 

(1955) suggested that an average of 200 pounds, or more, of game fish per 

acre is expected from the 500,000 acres of water (including lakes, ponds, 

and streams) now present in Oklahoma , -
According to Thompson (1950) there were only 2 artificial lakes,-of 

more than 10 s~rface acres in existence in Oklahoma in the year 1900. 
'. ), ...... 

Oklahoma now has at least 100,000 farm ponds with an additional 12,000 

being constructed each year (Ward, Leonard, and Martin, 1954) . Many of 

the ponds are not used for fish crops but could be so used if the fish 

could be adequately harvested. Aldrich (1947) said, " .•. there are 

thousands upon thousands of pounds of fish in Oklahoma waters unused and 

largely wasted because we are too specialized in our harvesting methods 

and tastes . " 

Considerable progress has been made toward understanding the diffi-

cult ies involved in fisheries management. Fishery biologists including 

Bennett {1943), Swingle (1945), Irwin {1946, 1957), Thompson (1947), and 

Houser (1957) agreed that fish-populations tend to become large and in-

dividual kinds to become stunted or that an unfavorable balance between 

carnivorous and forage fish develops . 

Irwin (1947) stated~ 

One of the most important practices in pond management is to make certain 
that the crop is harvested. This is good agricultural practice. Keep 
the numbers of the fish of all kinds balanced with their available food 
supply and they all grow well. Overplant any field and you harvest a 
poorer rather than a better crop. 
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The views expressed above by Irwin (1947) were supported by Swingle (1947), 

Eschmeyer (1951), Meehean (1952), Jenkins (1954), and Heard (1956). 

Carlander (1952) and Ma~iolek (1954) stated that very few farm ponds are 

adequately harvested . In agreement with this statement, but with respect 

to large reservoirs, Thompson (1950) and Heard (1956) stated that the most 

important problem involved in reservoir management is the lack of an ade­

quate harvest. They further stated, "We must harvest our fish crops if 

we are to preserve good fishing in our reservoirs." 

As reported by Bennett (1943), Thompson (1947), Eschmeyer (1951), 

Carlander (1952), Moorman (1957) and Irwin (1957), it is evident in most 

instances that hook and line fishing does not sufficiently harvest a fish 

population from a pond or reservoir. Moorman (1957) discussed the harvest 

of fish by hook and line from 18 ponds in Iowa and pointed out that about 

65 pounds of fish per acre per year were harvested from the 6 most heavily 

fished ponds and that the harvest from the other 12 ponds would not exceed 

20 pounds per acre per year. However, a few exceptionally good harvests 

have been reported. Leonard (1950) reported that 326 pounds of bass, 

149.5 pounds of bluegills, 186.75 pounds of crappie, 139.5 pounds of 

channel catfish, and 53 pounds of bullheads were harvested by hook and 

iine from a four-a~re pond near Stillwater during the period from April 

through November, 1949. Buck and Cross (1952) discussed a phenomenal 

harvest of crappie from a three-acre cove in Canton Reservoir. Within a 

period of 69 days extending from January 10, 1950 to March 25, 1950, hook 

and line fishermen harvested more than 426,000 legal-sized white crappie 

from the cove. The harvest amounted t o 22 tons of fish per surface acre 

for the cove and was equivalent to a harvest of 27 pounds per surface acre 

for the entire reservoir. Krumholz (1952) said: 
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Ordinarily, at least half of the total weight of any f i sh-populat ion can 
be harvested annually without having any detr imental effect on the ability 
of the population to maintain itself. In fact, the experiment al evidence 
at hand indicates that such a harvest is hi ghly desirable. 

King (1955) stated~ 

Under most conditions Oklahoma's game fish species can be harvested up to 
about 70 percent and still have no worr i es about the populations main­
taini ng themselves . In fact, they should be har vested t o t his amount to 
keep the population in a healthy catchable condit ion . 

The foregoing observations indicate that under most c i rcumstances, 

the success of hook and line fishing must be increased or harvest by some 

other means will be necessary to control fish populations i n ponds and 

reservoirs . 

Irwin (1957) said, "Fish concentrations lead t o a greater harvest. 

Feeding the fish about fishing docks has some promise . Certainly 

the various means of fish concentrations shoul d be s t udied." 

Traps used in conjunction with baiting or feeding show some promise 

as a means of controlling populations (Byrd and Moss, 1955). Hubbs and 

Eschmeyer (1938) and an article in the Sport Fi shing I nst i tute Bulletin 

Number 35 (1954) have suggested that seining, when spec i es are concentrated 

in certain areas, is beneficial by reducing populations of fish. 

Feeding pract ices at trout hatcheries and farms have caused t r out t o 

congregate . Similar practices have been successful in limi t ed experiments 

with other species (Brown~ 1957). It seems probable that most spec i es 

could be congregated in like manner. 

Houser (personal communication)witb a crew of fisher i es men from t he 

Oklahoma Department of Wildlife Conservat i on did some exper imenta l f eeding 

(baiting) in Fort Gibson Lake in 1957 and 1958 . Cottonseed cake was 

broad~ast by hand from a boat over selected areas, 150 to 200 f ee t square, 
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near the shoreline. Water depths were gener ally less than 12 feet in the 

areas used. During the initial stages of the i nvest igat ion about 300 

pounds of food were used in an area. In succeeding phases the amount of 

food was decreased to 50 pounds. Houser bel i eved there was no apparent 

decrease in the number of fish caught when using the lesser amount of food. 

Samples of fish were taken with a nylon haul seine, 1, 400 f eet long and 

15 feet deep. One half the seine was 1 inch mesh , t he other half was 

1\-inch mesh . Best results, during the summer months, were obtained when 

samples were made the day following the distribution of food. Bes t re-

sults were obtained in January and February when samp les were made three 

days following food distribution. Hauser ' s records showed t hat many more 

fish were caught in areas where food was placed than in check areas . He 

also felt that with this method there were possibilities for a more or 

less selective harvest of certain species of fish depending on the season 

of the year and the type of area used. 

If fish can be aggregated in feed i ng areas i n ponds and lakes, 

fishe~y workers and management agencies could have at t he ir disposal tech-

niques which might bring about a greater and more consis t ent harvest and 

a technique which would provide continuous fishing for the fisherman . Both 

would aid in controlling population sizes. The surplus f i sh harvested 

could be used to stock other waters if needed. The technique may well be 

more practical than complete eradication of fish by poi soning or by drain-.. ,·.·· ,; 

ing the impoundment. 



PROCEDURES AND MA.TERIALS 

Seven farm ponds were s®le©ted in May, 1956 for the purpose of study­

ing the r®a©tions of fish to supplemental feeding, The proximity of the 

ponds ©hosen permitted daily feedings and observations, 

Areas used $S feeding-sites in each pond were cleared of brush and 

other debris in ord®r to fa©ilitate seining and trapping operations, In 

addition, large quantities of aquatic vegetation were removed from the 

areas several times during the summier months. 

Food wsis pla@®d in a lSlampling area ilITl ea©h pond every day (a few 

Sundays ex©®pted) during th® p®riod from June 5 to August 31, 1956. Food 

was dhtri1:nJ1ted on alternate days beginning Septemb.er 1 and continued in 

this manner to November 13 at whi©h timlf!l dl field. work was suspended, 

Food was broad~~st by hand from the bank at about the same hour each time 

a given pond was visited, Observations were made and notes were taken 

concerning feieiding a©tivity of fish~ condition of the water, and condition 

of the we.athenr on e1ach vhit to the ponds. 

Seines (nets) and wire traps were used to collect fish in areas where 

fo©Jd was pla©<ed (irnferred. to 2$ heding-ar.eas) and in other similar areas 

(©cdledl dlleck-areais) where fo©Jd was not pla©.$CL Fish that were colle~ted 

wie:r® ©01.inntied» icll®ntif i®dl~ w®igh®d~ measured for total length and then were 

returned to the pond, 

The following term~ a~ used in th® manus©:ript are defined, 

1, Feeding-a:r®a~ or feeding-sit®~ 1$ a sampling area where food was 

dlbtr:U:»ut®d, 
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2, Che©k-ar~a is a sampling area where food was not distributed, 

3, Clear water h water in which fish ©an be seen at a depth of 

6 in©hes, 

4, Tur.bid water is water in whi©h fish ©annot be seen except when 

they disturb the surfa©e, Turbid water resulted fr.om suspended 

soil parti©les or from algal blooms, 

7 

5, Intense activity, This term is used to denote first~ that large 

numbers of fish (indud.illllg small and/or large fish) created such 

a turmoil in the feeding-area that ©ounting of their numbers was 

impossible~ and se©cnd.~ that the a©tivity began immediately after 

food was placed in a feeding-area and ©ontinued for the duration 

of the observation period, 

6, H®&11VI a©tivity, 'This term is used. to ill'!ldiieste thst fish 7 inches 

or more in length w@re obs®rved at least 10 times during the 

observation period.~ or that groups (©ontaining 10 or more small 

fish) were observed at least 6 times, 

1, Moderate aiCtivitI, This term isl 1\llH.d to indicate that fish 7 

inch@s or more in length were observed at least 5 but less than 

10 times or that groups (iContaining 10 or more small fish) were 

observed from 2 to 5 times during the observation period, 

8, S©attered activitz, This term is u~ed to denote that at least 

some a©tivity oc©urredl in the area but not enough to be placed 

in the oth®r ~at~gories, 

The illl©tivities of fish in feeding-areas 9 for purposes of clarity and 

simpli~ity, wer~ re©@rded in fieldnotes under h~adings 5, 6, 7, and 8 

listed above o 



The seven ponds~ us~d in the study and numbered ©onsecutively from 

1 through 7, were sele©ted from a large number of ponds examined in the 

vi©inity of Stillwater. Ponds were ©hosen on the following bases~ 

1. size~ about 1 surface a©re or more~ 2. suitability for sampling with 

seines and/or traps, 3. lo©ation» with respect to ease of access and to 

travel time required between pond~» and 4. cooperation of landowners. 

Table I contains a list of the ponds~ the owners, a legal description in 

refere1rwe to the Indian M(!!lridbtn, maximum size in surfa©e acres, and. the 

condition of the water for each pond, 

Areas for Sampling with Seines 

8 

Two are,u to be samphid wit.h seines were sele@ted in Ponds 1, 2, 3, 

5» 6$ and 7. These ar~as» 25 feet wide and 25 feet long (625 square feet) 

and a:s similar as poHiblre in dl riespe@ts, were lio@ated on opposite sides 

of the pond or as far apart as feasible. The areas began at the feathered 

edge and extended to depths of 5 to 6 feet at points 25 feet from the 

shoreline, One area in Fond 1 was the dimensions given above, while the 

other was modified somewhat in si~e and shape be@ause of stumps and deep 

water. N© areas suitable f@r sampling with seines were found in Pond 4 

be@ause of the presen©e of l~rge amounts of debris, a soft-mud bottom, 

and deep water. 

The areas were measured and their @orners marked with wooden stakes 

at the shoreline and with 1/2-in©h pipes in the pond. The pipes were long 

enough to be driven into the bottom of the ponds and to extend 3 to 4 feet 

above the surface of the water, Extremely dry weather and the a~companying 



TABLE I 

A DESCRIPTION OF THE SEVEN FARM PONDS USED IN THE STUDY 

Legal Description With Referen@e Maximum size - Water 
Pond Owner to the Indian Meridia~ Surf'a.ce Acres Conditions 

l Chris Go White SEl/4 SEl/4 So Jlj To 20 No, Ro 2 Eo lo04 clear 

2 Chris Go White SEl/4 NEl/4 So 31, To 20 No, Ro 2 Eo lo50 clear-turbid 

3 Chris Go White NEl/4 NEl/4 So 31, To 20 No, Ro 2 Eo Jo JO turbid 

4 Carl So Andrews NEl/4 SWl/4 So 12, To 19 No, Ro 2 Eo 2ol0 turbid 

5 Wo Eo Young SWl/4 NWl/4 So 189 To 19 No, Ro 3 Eo lol2 clear-turbid 

6 Eo Bo Epperson SEl/4 SWl/4 So 18j To 19 No, Ro 3 Eo lol2 turbid 

7 Stillwater SEl/4 SEl/4 So 1.3j To 19 No, Ro 2 Eo 2o53 clear-turbid 
Hatchery 

...0 
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water loss necessitated moving the marker stakes in order t o maintain 

sampling areas of their original size. 

Food and Feeding Methods 

The supplemental food used in all ponds during the course of the study 

was CO-OP 18-percent egg-mash in pellet form purchased from t he Consumers 

Cooperative Association. Availability and moderate cost were fac tors which 

determined the choice of· the food . The following is an analysis of the 

food as shown on the tag attached to each bag of food. 

CO-OP 

18 PERCENT EGG MASH 

Guaranteed Analysis 

Crude Protein, not less than 
Crude Fat, not less than 
Crude Fiberp not more than 
N.F.E., not less than 

FLEXIBLE FORMULA AND INGREDIENTS 

18 .00 percent 
3 .00 percent 
7 .50 percent 

50 .00 percent 

Meat and Bone Meal 5.00 percent 
Soybean Oil Meal 16 . 75 percent 
Dehydrated Alfalfa Meal 10 .00 percent 
Wheat Bran and Wheat Gray Shorts 10 .00 percent 
Ground Corn and Grain Sorghum Chop 38 .00 percent 
Ground Oats 10 .00 percent 

*Poultry Mixing Balancer 2. 50 percent 
Ground Limestone 3,00 percent 
Defluorinated Phosphate 1 .00 percent 
Salt .50 percent 

**CO-OP Mineral Concentrate . 25 percent 
Feeding Cane Molasses 3.00 percent 

*CO-OP Poultry Mixing Balancer contains Riboflavin, Calc ium Pant o­
thenate, Niacin, Choline Chloride, Vitamin B12 Supplement , D-Act ivated 
Animal Sterol (Source of Vitamin D3) 9 D L Methionine, Antibi otic Feed 
Supplement, Fish Meal » Alfalfa Meal, Corn Distillers Solubl es, Gr ound Corn, 
Grain Sorghum Chop, Dried Whole Whey, Cottonseed Meal, Dried Grain Fermen­
tation Solubles, Vitamin A Feeding Oil, and Butylated Hydroxytoluene 
(Preservative) . 

**CO-OP Mineral Concentrate contains Manganese Sulphate , Ferrous Sul­
phate, Iron Oxide, Copper Su phate, Cobalt Sulphate, Potassium I odide , 
Zinc Sulphate, Sulphur , DiCalc ium Phosphate . 



11 

Ponds were visited daily during the period June 5 to August 31, 1956 

and food was plac@d in one of the areas selected for sampling with seines, 

Approximately 3,5 pounds of pellets were scattered over each feeding-area, 

On September l~ 1956 the amount of food was increased to 5,0 pounds and 

the food was distributed only on alternate days throughout the remainder 

of the study, 

One area in each pondw selected for sampling by seines, received food 

daily for a prescribed period of time, Periodically during the prescribed 

periodw fishes were collected with seines and/or with traps from feeding­

areas and from established che©k-areas, At the end of prescribed periods 

food was distributed in what had previously been the che©k-area; then the 

former feeding-are2 be©~m® a ©heck-area and both areas were re-sampled, 

Seines and Seining 

Fish samples were taken with seines from the two selected areas in 

ea©h pond at intervals of three to four weeks, Seines were usually set in 

the early morning hours~ food thrown into the feeding-area one to two hours 

later, and the seines dropped about thirty minutes after feeding, The 

seines were then pulled into or near the shore where captured fish were 

collected, 

Two seines, 75 feet l~ng~ 8 feet deep~ ~nd 3/4-in©h square (1~-inch 

str®tched) m®sh~ made of Number 9 Nyak thr®ad, were used to obtain samples 

of fish from th~ areas des~ribed, Minnow seines, 75 feet long, 6 to 8 

feet d®ep and of 1/4=in©h mesh were also utili~ed to take samples in three 

ponds, Ea©h seine was m,srked on the floatline and leadline with ©olored 

strings tied at intervals of 25 feet, The markers indicated the parts of 

the seine to be hung at the corners of the sampling area, 
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Pipes H iHustr2t®d in Figure l were rigged to hold and release 

seineso The pipesj 1/2-in©h in diameter, were made in varied lengths for 

use in different depths of watero Some pipes were threaded which per­

mitted extensions to desired lengths by the use of collars and added pipe. 

Pipes were driven into th® bottoms of the ponds at intervals of 6 feet on 

three sides of the sampling areas {Figo 2)o The pipes were set in place 

a day or two before seined samples were takeno 

Seines ©ould usually be set around two areas in thirty minutes by two 

persons but when ne©essary one person ©ould set the seines in sixty 

minuteso The sequen©e of steps generally followed in setting seines was 

as followso (1) Seines were stret~hed along the shore in front of the 

~rea to be sampled, The p~rts of the seine bearing marker strings were 

placed adja©ent to the wooden stakes denoting the limits of the area, 

(2) Ea~h person went to a wooden stake and lifted both the floatline and 

the leadline, (3) Both persons waded from the shore to the corner pipes, 

pulling the seineo (4) One person draped the seine over a supporting arm 

(Fig, l~d) on the ©orner pipe and held it firmlyo (5) The other person 

then went to the ©enter pipe, lifted the seine above the water, draped it 

on the supporting ~rm 9 repeated the operation at the second corner, and 

at all pipes between the @orners, (6) B(l)th pers@!l11.s, sta.rting at the 

corners, worked toward shore draping the seine over arms on the pipeso 

(7) The seine was adjusted so that it did not touch the water and the ropes 

on the ends of the seine were tied to stakes on shoreo (8) Cotton trip­

ropes were tied to the pull rods (Figo l,c) on e~ch pipe, tightened and 

tied by the se©ond end to an anchor pipe located on shore midway between 

the boundary stakeso When the ropes were pulled, one after the pther or 



Sketch of~ pipe rigged to hold and release seineso 
Points a and bare pivot points, e is a pull rope running 
to shore which pulls rod c, releasing the short pipe, d, · 
on whi~h the seine is draped and allows the seine to drop 
into the watero 

X 0 

Legend. 

X Seine=holder pipes 

0 Marker pipes 

0 Marker stakes 

C) Anchor pipe 

Shorelin~ 

Figure 2o Sketch showing arrangement of 
pipes (rigged to hold and release 
~eines) around a sampling areso 

13 
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several at one time, the seine slid off the rods and i nt o t he water, thus 

forming a three- sided enclosure. Since t he shoreline served as the fourth 

side of the enclosur e, the ends of t he seine could t hen be grasped and the 

ent i re seine pulled onto or near the shore where the entr apped fish were 

collected. 

Traps and Trapp ing 

Wire traps (Buck and Cross, 1951) with chicken wire netting of 1-inch 

mesh were used extensively in all ponds and were the only pieces of equip­

ment used to obtain samples of f ish i n Pond 4 . The t raps had several ad­

vantages over seines. (1) Tr ap s could be used in a greater variety of 

habitats than could seines. (2) They could be run and rese t in a minimum 

of time, and by one man. (3) They could be lef t in the pond for several 

days without causing excessive damage t o equipment or t o fish . (4) They 

were durable, r~quiring only mi nor repairs to be kept in continuous opera­

tion. (5) Although bulky to transpor t» t hey could be moved from one pond 

to another and set in a mi nimum of t ime. (6) Most important, traps were 

effective in capturing fish i n all ponds . 

Periodically two or more traps were set in each pond t o obtain samples 

of fish. Generally they were placed in the pond one or t wo days before 

checking began, and were set where water was not too deep f or wading . This 

permitted the traps to be carried to and from the shore whi l e sett ing and 

checking. Traps were generally set with one end facing toward the center 

of the pond. When only two traps were used, a t rap was located at about 

the center of each area selected for sampling with seines. When more than 

two traps were used, the addi tional ones were set some distance f rom the 

feeding-areas in additional check- areas where water depths were comparable. 
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Traps were set in the same general area in each pond throughout the study, 

but were sometimes moved toward the center to compensate for the receding 

water level. 

Weights and Measurements 

AU fish samples were analyzed. as soon as they were removed from 

seines and traps. The usual field procedure was to carry traps to a 

©onvenient station on shore~ remove the fish and pla©e them in a con­

tainer fiUed with water. SeinH w®re pul!J.ed onto (Q)t' near the shore where 

fish were removed by hand or with dipnets and pla~ed in the containers. 

Each catch was sorted as t10J species and the foUowing data reicorded, The 

total lengths of the fish were measured ... to the nea:rest one-eighth inch. 

The total length used was that length from the most anterior point of the 

fish~ mouth closed, to the most posterior tip, tail lobes compressed, 

Weights in pounds and hundredths of pounds were re~orded for each fish. 

Departures from the des©ribed procedures were made in certain instances. 

Average lengths and/or weights were deterimined from a representative group 

sele©ted from the catches consisting of snmll specimens, 

When feeding was ©hanged from one area to the alternat~ feeding-area, 

the a~tual numbers of fish caught in the new feeding-area and in the 

check-areas were recorded. No allowances were made, when tabulating data 

concerning fish caught, for the possible residual effects of food in the 

old area. 



DATA AND OBSERVATIONS 

Descriptions of the ponds studied, their watersheds, and uses are 

presented herein. In addition 5 feeding= and check-areas (including loca­

ti@ns of traps) in each p@nd are described. Data concerning feeding, 

trapping, the n\!Jlmbers, kinds 5 and weights of fish captured both with traps 

and with seines are presented. 

Pond 1 

Pond 1 was formed in 1951 by the constr~ction of an earthen dam across 

a clClllnparatively deep ravine. Water was supplied by runoff from about 40 

a@res of prairie grassland and from a small spring located near the north­

western corner of the pond, Normally the grass on the watershed was not 

grezed but wu1 cut for a hay crop, 'the soil of the w1.tershed consisted of 

sandy loam over a red clay or claypan substrate. The water impounded 

@lea.red a1l1l.d at spiUwliy levd covered slightly moire than one surface acre 

with water depths th2t re2@hed 16 feet. The water level in the pond was 

approJt:imatdy 2.5 feet bel@w spillway level .at the begill11.ning. Cllf the study 

and dr@pped still more. 

The pond w.eis sto@ked with golden shiners in the summer of 1951 and 

with US l2rgemouth b2ss fingerlings during the S1lllmlllll®r of 1952. The origin 

of the supply of green sunnfhh fo1Jtnd in the p@nd w2s unknown. Fishing in 

the pond was limited to a few people and re@ords of @at@hes were not ob-. 

tca1imi2blle. 
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F@©d ~nd f@@ding=ar®®~, F@©d wa~ first distribut®d in Pond 1 at 8~00 

aom, Jun® 5~ 1956, Appro~imat@ly 3,5 pounds of p®ll@ts were s~attered 

daily» through June 12~ in th® area indi©ated by X in Figure 3, This area 

w1H t®ntatiwely pi©lked on June 5 as on® of tWIQJ feeding-area~ in the pond, 

Later examination of the area~ by wading and ©h®©king depths, revealed that 

water depths near the shore were too great and that aquati© vegetation was 

too dense for su©©®ssful use of seines, After further examination of the 

~@nd during the afterno@n of June 12~ areas 1 and 4 (Fig, 3) were selected. 

'I'lhe areas W®lr® u~®dl alt®irll'l.at@ly ~s feeding=ar@as and as ©hie~kpareaiSl through­

Oll.llt th® r®maim:1\eir (('J)f th® ~tudly o Aqua.ti© v@g;@tatio1l1l» ro©ks, .snd. other 

debris whi©h would! hincllier seining w®r® remov®d by hand» with pit©hforks, 

and by a ©ha.in draggied thirough the ar®a, 

Ar®a 1~ 25 fe~t wide by 25 feiet l(('J)ng» was lo©at®d whier® w.st®r depths 

rangiedl from l®S$ thain @l.!m iim©h n®ar th® shor® to 48 in©h®i, 25 fieet from 

the sh<!Jlre, 'Ihe bottom s@U W$S fiirm ®ncll doped gradually toward! the center 

of th® pond!. C<CJndd®t'alble amounti of ®quati© vegetation were removed from 

this ar®a S®V®r~l times dll.llring th® summer, 

?h® d:ie amid ~haJpi® <QJf area 4 wal5l mod if i®d be©auis® of stumJPl!EI, the slope 

of the bottom~ amidl dleiep wteiter, Thh are.a» 16 f®®t widl® 1by 39 feet long, 

W<llliSl lo©&il.tedl where W@.t®r dlept!ms t'<lllng®dl from @bcmt 1 in©h n®ar the e:hore to 

aboll.llt 60 imi©h®l!il » 16 fo®t from th® sh@r®, T!m® b@ttom l!lloH W$S firm .and 

l!lll@?®dl $t®®ply tow~rdl th® ©®imter of the p@ndl., Lak@wardl» the water deepened 

rapidly~ b@ing 8 f®®t d\@ep ab@ut 2 f®®t beyond! th® margin of th® e:ample 

@lr®<!l.\, 

P@ndl 1 '1117<91.$ widted d~Uy thir@ugh Aug1J&i;t 3\lL andl. <OJn ®a~h visit about 

3\ ,5, pOJundl.&li of peU®U W®I'e l!llcatt®r®cll in area 1 or in SJ.res 4, Th® amount 
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of food was increased to 5 pounds on September land food was distributed 

on alternate days through November 13. All feeding in Pond 1 was done be-

tween the hours of 6:00 and 10 :00 a.m. but more frequently between 7:30 

and 8:00 a.m. Table II summarizes data concerning the feeding schedule 

followed in Pond 1, 

TABLE II 

FEEDING SCHEDULE FOR POND 1 

Dates food Feeding area 
was distributed used 

From To 

June 5 June 13 X 
June 14 June 19 1 
June 20 July 9 4 
July 10 August 7 1 
August 8 August 31 4 

*September 1 September 9 4 
*Sept.ember 10 October 16 1 
*October 17 November 13 4 

*Food distributed on alternate days only 

Pounds of food 
used per 
feeding 

3.5 
3.5 
3.5 
3.5 
3.5 
5 .0 
5.0 
5.0 

Seines. Seines were used on three different occas ions to obtain 

s&nples of fish from Pond 1. The areas were first sampl ed with 1/4-inch 

mesh minnow nets on July 27. The seines were set around areas 1 and 4 at 

6:45 a.m, 9 food was pla©ed in areal at 8:45 a.m., and the seines were 

dropped at 9:15 a.m. A second sample was made with a 3/4-inch mesh seine 

on July 31 . The seine was set around area 1 at 6:30 a.m., food was thrown 

into the area at 9:15 a.m., and the seine was dropped at 9:45 a.m. Only 

one green sunfish was ~~ptured in the seine. Data concerning this sample 

are not inc luded in the r esults since only one area was sampled. A third 

sample was taken with 3/4-inch mesh seines on September 10. The seines 
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were set around areas 1 and 4 at. 7:00 a,m., food was placed in area 4 at 

9:00 a,m. 9 and the seines were dropped at 9:30 a.m. 

The dates on whieh samples were made, the feeding-area used, the 

kinds, t.he mnm.bers al!lld weights» and the ranges in lengths of the fish 

caught in feeding- and il!IL ©heck=areas are shown in Appendix A, Table III 

is a summary, compiled from data eontained in Appendix A, showing numbers 

and weights and their corresponding percentages of fish caught with seines 

1. Samples were takel!IL at periodic intervals during the months of July, 

August, October, and. November. :Traps were placed in the pond (in the 
1' 

general locations irnd:l.cated in Figure .3) and periods of sampling began on 

July 23, on August. 21, and on O~t.ober 1, The traps were moved at times 

toward the center r/J!f the pond t..o compensate for changing water depths, 

' They were visited, generally around 10~00 in the morning, on twenty~eight 

The dates that the traps were visited!) the feeding-areas, the kinds, 

nwnbers, and the tr/J!tal weights of the fish ©aught in the feeding- and in 

the check-areas are shown in Appendix B, A ©om.parisr/J!n of the numbers, 

weights~ and ranges in lengths of the fish caught in the feeding- and in 

from data contained in Appendix B, showing numbers and weights and their 



TABLE III 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH SEINES FROM FEEDING-

AND FROM CHECK-AREAS IN POND 1 · 

Area Total number Percent of Total weight Percent of 
total in pounds total 

Feeding 26 78.8 4.00 76.6 
Check 7 2L2 1.22 23.4 

TOTAL 33 100.0 5.22 100.0 

TABLE IV·· 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH TRAPS FROM FEE~ING-

AND FROM CHECK=AREAS IN POND 1 

Area Total number Percent of Total weight. Percent of 
Total in pounds total 

FeecUng 300 71 .4 79.39 70.8 
Check 120 28.6 32.69 29.2 

TOTAJL, 420 100.0 112.08 100.0 
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was cleared of vegetation and debris to facilitate seining and thus was 

barren of cover for fish. The trap was easily discernible from the shore 

on calm days when light conditions were suitable. The depths of water at 

the sites of trap 1 were 40 inches on July 23, 38 inches on August 17, and 

54 inches on November 13. 

Trap 2 was placed in a small cove near the northeastern corner of the 

pond. The trap was set in a small area relatively free of aquatic vegeta-

tion but surrounded on all sides by dense vegetation. It was placed with 

one end adjacent to a heavy stand of cattails. First impressions were that 

this particular area would be an ideal place for fish to loiter and trapping 

results indicated this to be true. Water depths in the area were 44 inches 

on July 23, 41 inches on August 17, and 48 inches on November 13. 

Trap 3 was set near the western shoreline of the pond about 50 feet 

from trap 1. The trap was placed in an old erosion channel just off a 

ledge where aquatic vegetation was quite dense, Water depths in this area 

were 56 inches on July 23, 54 inches on August 17, and 42 inches on Novem-

ber 13. 

Trap 4 was placed in feeding-area 4 approximately 60 feet across the 

pond from trap 1. The trap, set in an area free of vegetation, was placed 

with one end adjacent to the inner boundary of area 4. Here aquatic vege-

tation, stumps» and submerged trees provided suitable hidi1;13 places for 

fish. Water depths at the sites of trap 4 were 54 inches on July 23, 54 

inches on August 17» and 48 inches on November 13. 
. 

Observations, Areas suitable for seining in Pond 1 were dtfficult to 

find and to maintain because of changing water levels and cont inued growth 

of aquatic plants, The water remained clear throughout the study and the 
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level dropped appreciably, Measurements of depth made on August 17 re­

vealed that the water level was 19 inches below the level recorded on June 

16, Flowering plants, consisting of Najas spp, and Potamogeton spp . , and 

algae, primarily Chara spp,, constituted a problem during June, July, and 

August and had to be removed from areas where samples were collected with 

seines. 

Fieldnotes concerning the activities of fish in Pond 1 showed t hat 

fish we~e not seen as frequently in feeding-areas of this pond as in some 

other ponds used in the study, Fish were noticeably present in or around 

the feeding-areas on only 16 days during the 118 days that the pond was 

visited , The numbers of fish seen during any one observat i onal period 

varied between land 5 and consisted of bass or green sunfish (est imated 

at 6 to 10 inches in length}, As is shown in Appendices A and B, l ar ge­

mouth bass and green sunfish were the predominant species captured bot h 

with traps and seines, The total catch of other species was represented 

by 1 bluegill, 1 golden shiner, 2 redear sunfish, and 1 hybrid sunf ish . 

Hook and line fishing in Pond 1 was tried and the results recorded on 

only three o~casions, The first fishing was done just after s~oo p.m. on 

June 26 by Mr, Claude Ward and the writer. Both persons used cas t i ng rods 

with small flatfish as lures and fished for 20 minutes. Mr. Ward caught 

4 green sunfish and 3 largemouth bass from the feeding-area while t he writer 

caught only l green sunfish from the alternate feeding-area. The other two 

trials with hook and line were conducted by the writer on June 27 and on 

October 15. Food was thrown into one feeding-area, fishing was t ried for 

a 10-minute period in the area; then the alternate feeding-ar ea was t ested 

for a similar period of time. The results were as follows ~ 2 green sun­

fish and l l~rgemouth bass were caught in the feeding-area on June 27 and 
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3 basw w®r® ©aught in th® fe®ding-ar®a on October 15. No fish were caught 

®ither tim® in the alternat® f®®ding-ar®as, 

Data ©on©@rning trapping d11llring O©tober and November suggested that a 

great®r ©at©h p®r trap wa~ mad@ during this p@riod than during the pre­

©®ding months, How®v®r» this was not ne©essarily true since traps were 

visited only ®very 4 to 8 days as ©ompar®d to daily visits ch.nring the pre­

©®ding month~. 

Pond 2 was fot'm®dl in 1952 by th® ©onstru©ti«:m of an ,earthen dam across 

a ravin®, Wat®r was suppli@dl by runoff from appro~i~tely 55 acres of 

prairie grassl~nd whi@h was nolrll1lllally used as a pasture, The soil of the 

waterahed ~onai~ted of s~ndy loam over a red ©lay or @laypan substrate, 

The impounded water waa turbid at the beginning of the study on June 5 and 

remained turbid until about August 1, At thi$ time the water be~ame quite 

@lear and r®mained S@ 9 ®~©ept for short periods of time following showers, 

At spillway level the waier imJP@unded ~overed about 1.5 surface acres with 

wieiter depths th,!!1.t rem~h®di lL 1 feet, 'l'he water hivd in the p©nd was 3 feet 

b@l@w spillway level on June 5 ieindi the level dropped still more. 

The pond w@s at@©k®d by Mr. W@rd M@r~er with appr@~imately 250 golden 

ahinet's in the fall @f 1952 and! with 15 larg@m@uth bass (about 6 in©hes 

l1(l)ngJ in Septem\bier~ 19530 Addlitional shiners from a small pool located. 

abo~t on®-f@urth mile upSJtre~m undoubtedly entered Pond 2 d11llring overflow 

periods. the bl~@k b11llllheadla found in the pond were not listed in the 

r®©ords I'®i~rdling the sto~king @f the pond. They probably ~ame from an 

old pomid lo©&1t®dl j11llllllt &1icrou thlf:I fen©e whkh .!lit high water levels became 
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a part of Pond 2o In 1956 water still remained in this old pond and ~on­

tain®d hundr®ds of small ©~tfisho Public fishing in Pond 2 was discouraged 

but some fishing did o©©Uro No re©ords of ©at©hes were obtainableo 

Food ~nd feeding=areaso Food was first distributed in Pond 2 at 8~20 

aomo June 5~ 19560 Areas land 2 (Figo 4) were selected on June 11 and 

wer® U$®d alternately as feeding- and as che@k-areas during the studyo 

These areas were ©leared of vegetation and other debris on June llo 

Areal~ 25 feet wide by 25 feet long» was lo©ated where water depths 

ranged from less than l in©h near the shore to 58 in©h®s» 25 feet from the 

shoreo The bottom soil was firm and in some areas s2ndstone ledges made 

it quit® di.ffi©@lt to drive the pipes used to hold sein~so The bottom 

sloped gr~d~ally t@wa~d the ©enter of the pondo 

Are~ 29 the same si~e as area 1, was lo~ated nearer the dam on the 

same side of the pond where water depths were essentially the same as in 

are~ lo Deep water and a fen©e on the opposite shore prohibited the use 

of seines on that side, The western bo~ndary of area 2 was 95 feet from 

the eastern boundary of area lo The bottom soil in area 2 was firm, but 

was ©overed with abo~t J in©hes of fine silt whi©h, when disturbed, caused 

the water to b@©ome ~~ite turbido 

Pond 2 w~s visited daily beginning June 5 and ending August 310 About 

3o5 pounds of p®llets w@r® s©attered in ar®s l or in ar®a 2 on each visit, 

The amount of food was in©reased to 5 pounds on Sept®mber 1 and food was 

distrib~ted on alternate days through O@tober 220 All feeding in Pond 2 

was don® between the hours of 6:15 and 10:15 a,m, but more frequently be­

tween 1:40 and 8:10 ~om, Table V su!tm!ll~ri~®s data @on©erning the feeding 

s@hedule followed in Fond 2o 
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TABLE V 

FEEDING SCHEDULE FOR POND 2 

Dates food Feeding area Pounds of food 
was distributed used used per 

From To feeding 

Ju11;1e 5 July 3 1 3.5 
Jvily 4 Jul,- 22 2 3.5 
July 23 August Jl l 3.5 

*September 1 September 9 l 5.0 
*September u October 1 2 5.0 
*October 3 October 22 1 5.0 

Seines. Seines w~~e used on five different occasions to obtain 

samples of fish from Pond 2. The areas were first sampled with 3/4~inch 

mesh seines on June 20, The seines were set around areas 1 and 2 at 6:00 

a.m., food was pla@ed in area 1 at 8:35 a.m., and the seines were dropped 

at 9:05 a.m. 

A second similar sample was taken on July 13. Seines were set around 

both areas at 7:00 a.m., food was scattered in area 2 at 8:00 a.m., and 

the seines were dropped at 8:10 a.m. A strong wind made it difficult to 

keep the seines on the ha.ngers. When th.e seines wiere dropped, one corn.er 

of the seine around area 1 caught on a pipe and had to be released. This 

disturbed any fish present. Hundreds of golden shiners were seen going 

through and over the seinie as it was being pulled through the feeding-

A third similar sample was taken on J1Lnly 18. The seines were set 

around both areas at 8:00 a.m., food was placed in area 2 at 9:25 a.m., 
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hundreds of shiners leaped about as if other fish were chasing them. 

Again, in the feeding-area, hundreds of shiners were seen escaping through 

and over the net as it was pulled toward shore. 

Minnow seines (1/4-inch mesh) were used on August 22 to take a fourth 

sample. The seines were set at 7:00 a.m., food was distributed in area 1 

at 8:00 a.m.., and the seines were drcpped at 8:30 a.m. An estimated 7,200 

gclden shiners were @aptured in the feeding-area and 33 golden shiners 

were captured in the @he©k-area. The estimate was based on eounts made 

from a representative group that was weighed. The shiners in the group 

ranged from 1\ in©hes to 5 in©hes in length and there were at least 200 

shiners per pound with a tctal ©atch of 36 pounds from the feeding-area. 

A fifth sample, using 3/4-inch mesh seines, was taken on September 18. 

The seines were set around both areas at 6:30 a.m., food was distributed 

in area 2 at 8:00 a.m., and the seines were dropped at 8:30 a.m. A large 

number of shiners were seen going over and through the seine in area 2 as 

it was being pulled to shore. 

The dates on whi@h sminples were made, the feeding-area used, the 

kinds, the numbers and weights, and the ranges in lengths of the fish 

©aught in feeding- and in check-areas are shown in Appendix D. Table VI 

is a summary, compiled from data ©ontained in Appendix D, showing numbers 

and weights and their ©orresponding per@entages of fish caught with seines 

in feeding-areas and in che@k-areas in Pond 2. 

Traps. Two to fmu: wire traps were used in taking samples of fish 

from Pond 2. Samples were taken at periodic intervals during the months 

of June, July, and September. Traps were located in the pond in the 

general sites indicated in Figure 4. At times the traps were moved toward 
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the, @enter of the pond to @ompeinu.te for ©hainges in water depth. Two traps 

were first set in the pond on June 27 and two more were set on July 6. The 

traps were visited, generally around 10~30 a.m., on fourteen different 

o@©asions during the period June 21 to July 13. Traps 1, 2, and 4, set 

on Sept.ember 1~ were visited on alternate days through September 21. 

The lo©ation for trap 3 became unsuitable for trappi'J0.8 because of shallow 

water and a dense growth of aquatic vegetation. 

The dates that the tr,SJ.ps were visited, the feeding-areas, the kinds, 

nUl1IIP.bers, and the tot.al weights of the fish caught. in the feeding- and in 

the @he@k-areas are shown in Appendix E. A comparison of the numbers, 

weights, and ranges in lengths of the fish caught in the feeding- and in 

the check-areas is shcwm. in Appendix F. Table Vil is a summary, compiled 

from data contained in Appendix E, showing n1!.!lmbers and weights and their 

corresponding percentages of fish caught with traps in feeding-areas and 

in check-areas in Pond 2. Where two or more check-areas of equal size 

were used at the same time, the results were averaged. 

Trap 1 was placed near t.he center of feeding-area 1. This area was 

cleared of vegetation and debris to facilitate seining. The depths of 

water at t.he sites of trap 1 were 54 inches on June 29, 42 inches on 

August 17, and 38 inches on September 19. 

Trap 2 was placed near the cent.er of feeding-area 2. This area was 

also cleared of vegetation and debris. Water depths at t.he sites of 

trap 2 were 50 inches on June 29» 42 inches on August 17, and 39 inches 

on Sept®mber 19. 

Trap 3 was set near the western shoreline of the pond 75 feet from 

trap 1. Shallow ~ter and dense vegetation prohibited use of this area 



Area 

Feeding 
Check 

TABLE VI 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH SEINES FROM FEEDING-

.AND FROM CHECK=AREAS IN POND 2 

Total number Percent of Total weight Percent 
total in pounds total 

72.36 99.5 61.60 94.0 
40 0.5 3 .90 6.0 

TOTAL 7276 100.0 65.50 100.0 

Area 

Feeding 
Check 

TABLE VII 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH TRAPS FROM FEEDING= 

AND FROM CHECK-AREAS IN POND 2 

Total number Percent of Total weight Percent 
total in pounds total 

107 88.4 68.89 87.0 
14 11.6 10.32 13.0 

TOTAL 121 100.0 79.21 100.0 

of 
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for trapping after July 13. Water depths at th® sites of trap 3 were 40 

in©h®s on June 29 and 24 in©hes on August 17. 

Trap 4, pla©ed in an old erosion channel just off a ledge, was lo­

cated dir®©tly a~ross th® pond about 125 feet from trap 1. Areas nearby 

contained mmany limbs and stumps and had water depths that reached 7 feet. 

The depths of water at th® sites of trap 4 were 48 in©hes on June 29, 36 

in©hes on August 11 9 and 31 inches on September 19. 

Observations. Changing water levels and growths of aquatic vegeta­

tion constituted problems in Pond 2 as they did in most of the ponds during 

the study. However~ on~e the plants (mostly Chara spp. and Najas spp.) 

were removed from the feeding-areas they did not return in sufficient 

quantities to be a serious problem. 

fieldnotes @oncerning the activities of fish in feeding-areas shewed 

that activity was first observed 1 days after feeding was begun and was 

apparent on 65 days during the 106-day period that the pond was visited. 

Intense a©tivity was re©orded for 20 days 9 heavy activity was recorded 

for 10 days~ moderate a@tivity was recorded for 13 days, and scattered 

a©tivity was recorded for 22 days. On many oc@asions hundreds of golden 

shiners seemed to burst into activity bmllllediately after food was added to 

a feeding-area. The fish rose to the surface and often into the air in a 

manner that reminded one of an eruption of a small geyser. Since they 

scattered in different directions in great haste, it seemed they must have 

been pursued by enemies. Larger fish 9 pr@bably largemouth bass or black 

bullheads~ often surfaced during these intense displays of activity which 

f~llowed feeding. Reco~ds of fish caught in traps and seines (Appendices 

D and E) show that only largemouth bass, bla~k bullheads, and golden 



shiners wierie ©apturied in this pond and wiere probably the spe©ies ob­

s~irved. 
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The helBlviest @J.!Ctivity of fish in feeding=s:rea:s o©©,urred prior to 

August 1. By this time the water in the pond had ©leared and remained so 

for the re:st (Q)f the study periocL Some fish wer® <lll©tive in the areas 

after August 19 but they were not a:s numerQlu:s as in June and July, 

Hook ~nd line fishing was tried in Pond 2 on Junie 27 and on Septem­

bier 7. Fo@d was thro'W'1D. in and fishing was ©@ndu©ted for a lO=minute 

period in the fieeding=ar®a 9 then for a similar pieriod in the ©he©k-area. 

The results were ~s f@llaw8~ 3 bass (10 to 11 in©hers: in length) were 

©aught in the feeding=ar®a on June 21 and 2 bass (11 inches in length) 

were ©aught in the feeding=area on September 1, No firs:h were ©aught in 

either ters:t in the ©h®©k-arears:, 

Pond 3, 

Pand 3 wa:s farmmed in 1947 by the canstru©tion of an earthen dam across 

a ©omparatively deep ravine, Water was supplied by runoff from 48 acres 

of prairie gra$rs:land and from 6 a©res of ©ultivated land, The soil of the 

watershed ©onsirs:ted of sandy loam aver a red ©lay or ©laypan substrate, 

The impounded water W@J.S turbid and remained so throughout the study, The 

water i11lt spU1l:i@ay leviel ©overed about 3 .J rs:urfaice a©rers: with water depths 

that rea©h®d 17 f®et. Th® water level in the pond was approximately 3.5 

fe®t below spillway lievel @ITT, June 5 ~ 1956 .and droJPlped still more, Forty 

to fifty head of ©~ttle were p,a~tured part time on the grassland for at 

least half of ea@h year~ and were permitted to drink at the pand, 

The p,OJn<dl was st©@ked in the fall ©Jf 1948 with largemouth bass, green 

sunfish~ bla©k @rappi®~ and bluegill, Public use of the pond for fishing 
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and swimming was p®rmitted, Mr, White, th® landoW'ner~ believed that other 

sp®©i®s of fish w@re released in the pond by fishermen, No records of 

©atches were obtainable but general reports on fishing indicated an ex­

cellent ©atch of bass and crappie in 1955, 

Food and f®@ding=areas, Food was first distributed in Pond 3 at 8~35 

a,m, Jun® 5~ 1956, Ar®as 1 and 4 (Fig, 5) were sele©ted on June 9 and 

used alternately as feeding= and as check-areas, These areas were cleared 

of vegetation and other debris on June 18, 

Area 1, l5 feet wide bJ 25 feet long, was lo©ated where water depths 

ranged from less than l in©h near the shore to 63 inches, 25 feet from 

the shore, The bottom soil was firm and sloped gradually toward the center 

of the pond, 

Ar®,R 4~ thl!1l .si&1.me ehe as area 1, was loc$ted no feet across the pond 

from arl!1la l, Water depths and conditions of the bottom soil were essen­

tiallJ the same ~sin area 1, A number of stumps and roots, located along 

the lakeward side of area 4~ likl!1lly provided suitable hiding places for 

fbh, 

Pond 3 was visited daily beginning June 5 and ending August 31, 

About 3,5 pounds of fo@d were distributed in area 1 or in area 4 on each 

visito The amount of food was in©reased to 5 pounds on September 1 and 

food was distributed on alternate days through O©tober 22, All feeding 

in Pond 3 w~s don® betw®~n the hours of 6:20 ~nd 10:30 a,m, but more 

fr~qu®ntly b@tween 1:15 ~nd 8:30 a,m, Table VIII summ$rizes data con­

c®rning the f®®di~g s~h®dul® follow®d in Pond 3, 
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TAlBLE VI II 

FEEDING SCHEDULE FOR POND 3 

Dates fo(Q)d Feeding area Pounds of food 
was distrHnllted used used per 

Fr©m To feeding 

Jume .5 JUlne 12 l 3,5 
Junne 13 J1llllJ 4 4 3,5 
July 5 July 21 1 3,5 
July 22 Augu!:llt 31 4 3,5 

*September 1 :September 11 4 5,0 
*Septemb®r 12 01(.:.t(Q)ber 22 l 5,0 

Seines, Seines (3/4=inch mesh) were used three times to obtain 

A few ripples on the surfa©e of the water indicated that some fish were 

in area 4 when the seine was dropped, No activity was detected in areal, 

A sel(.:.ond seined-sample was taken on July 19, Seines were set around 

shore, 

A third sample was made on August 20. Seines were set around both 

in either area before the seines were dr~pped, 

The dates on whi~h:samples were made, the feeding=area used, the 

kindl1>J 9 the numbers ~ndl weights~ and the ranges in lengths of the fish 
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©aught in f®®ding- and @h®©k=ar®as ar® sh@W!n in Appendix Go Table IX is 

a summary~ c@mpil@d from data @ontained in Appendix G, showing numbers and 

weights and! their ©orresponding per©entage.s of fhh caught with seines in 

f@eding;-areas and in ©he©k-areas in Pond 3o 

Traps, F©ur wire traps were used in taking samples of fish from 

Pond 3, Samples were ©olle@ted at periodi@ intervals during the months 

of July, August~ September 9 and O@tober, The traps were set in the pond 

(imt the general fo@atirQlns indk~ted in Figure 5} on the afternoons of 

July 11 and September 1, The traps were moved at times toward the center 

of the pond to ©ompensate for changing water dlepths, Thiey were visited 

on twenty-nine dlifferent ocicasions during the period described above, 

generally around 11~30 in the morning, 

The dates that th® tra)l:ls were visited, the feeding=2reas, the kinds, 

numbers and the total weights of the fish @aught in the feeding- and in 

the iche©k-areas are shown in Appendix H, A comparison of the numbers, 

weights, and ranges in lengths of the fish caught in the feeding- and in 

the che©k-areas bl shown in Appendix I, Table Xis a summary, compiled 

from data ©ontained in Appendix Hj showing numbers and weights and their 

©orresponding per©entages of fish caught with traps from f®eding-areas 

and from ©h®©k~areas in Pond 3, Where two or more check-areas of equal 

size w@re used at th~ same time 9 the results were av®raged. 

Trap l wa$ pla©ed near the ©enter of feeding-area 1, This area was 

©leared of all vegetation and debris to fa©ilitate seining, The depths 

of water at the sites of trap l were 52 in~hes on July 18, 46 inches on 

August 30 9 and 47 inches on October 22, 



TABLE IX 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH SEINES FROM FEEDING-

AND FROM CHECK=AREAS IN POND 3 

Area 'Jfotal number Percent of Total weight Percent 
total in pounds total 

Feeding 103 82o4 17 .68 · 86.1 
Check 22 11.6. 2.85 13.9 

'l'OTAJL 125 100 .o 20.53 100.0 

TABLE X 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH TRAPS FROM FEEDING-

AND FROM CHECK-AREAS IN POND 3 

Area Total number Percent of Tou.l weight Percent 
total in pounds total 

Feeding 280 84.6 47.97 84.2 
Check 51 15.4 9.02 15.8 

TOTAL 331 100.0 56.99 100.0 
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Trap 2 was pla©ed nel:lir the dam and in the s©utheast corner of the 

pond, Sand had been pla©ed over the bottom to provide a better area for 

swimmers, The trap was found several feet from its original site on 

severa.l o©:©asions, Evidently it had. been moved by swimmers, Water depths 

at the sites of trap 2 were 51 in((;hes on July 18, 48 in!C!hes on August 30 

and on October 22, 

Trap J was set in the western end of the pond in an old erosion 

channel just off a ledge, Water depths in this area were 49 inches on 

July 18» 39 in©hes on August JO, and 34 in©hes on O©tober 22. 

Trap 4 was pla©ed near the ©enter of feeding-area 4 where water depths 

were 53 in©hes on July 18~ 48 in©hes on August 30, and 46 inches on 

O©tober 22, 

Observations, Changing water levels and growths of aquatic plants 

constituted some problems in Pond 3, Large amounts of aquatic vegetation 

(mostly Chara &llpp,) weire riemoved from the feeding-a:reas on June 20 and 

the areas remained relatively ©lear of vegetation during the rest of the 

study, Trap-sites were not affe©ted to any great extent by the lowering 

water-level sin©e the traps ©@uld be moved to deeper water. Feeding-areas 

were more diffi©:ult to maiintain be©ause stumps~ brush» and other debris 

had to be removed when it be©ame ne©essary t© extend the limits of the 

feed.bi.g;=areas, M@,!Uiurements of deipth made on Aug;u.sit 17 reve:aled. that the 

water leveil was 17 in~h®lSl below the level r@©orded on June 16, 

FieldnotelSl ©On©erning the a©tivities of fish in feeding-areas showed 

that a©tivity was apparent on 32 days during the 106-day period that the 

pond was visited, Heavy a©tivity was re©orded for 1 days, moderate 

a©tivity for 6 d~ys~ and s~atteried a©tivity for 19 days, The kinds of 

fi~h involved in the a©tivity were not identified. 



Rec@:rds showed that fish a©tivity was first observed 10.days after 

feeding was begun. Further observations of activities were recorded 

daily during the mo11mth of June and through July 18. Scattered activity 

was observed on only seven visits after July 18. 
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When feeding was changed from one site to the alternate feeding-areas, 

records sh©iW'ed that no activities of fish were observed in the new feeding­

area for a period of two to four days and that a similar period of time 

elapsed before a larger number of fish were caught in the trap located in 

the new feeding-area. 

Pond 4 

Pond 4 was formed in 1952 by the construction of an earthen dam across 

a ravine, Water was supplied from. 25 acres of prairie grassland normally 

used as part of a pasture for 25 to 30 head of cattle. The soil of the 

watershed consisted of claypan prairie over a heavy clay subsoil. The 

impounded water was turbid and covered approximately 2.1 surface acres at 

spillway level with water depths that reached 17 feet. The water level 

in the pond was 3.5 feet below spillway level at the beginning of the 

study and dropped still more. 

The pond was stocked with largemouth bass, green sunfish, redear sun­

fish, bluegill, and black crappie in the spring of 1953. Although black 

bullheads were caught in the traps during the study and catches of channel 

catfish were reported by fishermen, no data concerning stocking of the 

latter two species were recorded. The owner reported that 20 or 30 bass 

weighing 2.5 to 3.5 pounds were caught in 1955 but that only a few fish 

were caught during 1956. 
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Fo©d, feeding=area®~ and traps. Food was first distributed in Pond 

4 at 9tl5 a.m. June 5~ 1956 and daily visits were made through June 16. 

The pond was not visited from June 17 to June 28i but daily visits were 

made again beginning June 29 and ending August 24. On August 24, the 

study of the pond was dh©ontin:u.lled. About 5 pournds of food were scattered 

on the surfa©e of the water in an area (about 6 feet by 15 feet) directly 

above trap 1 or trap 2 (Fig. 6) on ea©h visit. Th.e sites for trap 1 and 

trap 2 were selected and marked by stakes on July land were used as 

.alternate feeding~sites during the study. Trap 1 was s®t near the western 

shoreline of the pond where water depths were 44 inches on August 7 and 

42 in~hes on August 17. Trap 2 was set about 40@ feet across the pond 

from trap 1. Water depths at the sites of trap 2 W\\!:re 46 inches on 

August 1 and 44 in~hes on August 17, 

Food was distributed in the area above trap 1~ June 5 through August 

13, and in the area above trap 2 beginning August 14 and ending August 24. 

All feeding in Pond 4 was done between the hours of 10:45 and 11~45 a.m. 

The dates that th~ traps were visited~ the feeding areas, the numbers, 

kill'llds and totd wdghu of fish that were ©aught .are shown in Appendix J. 

A ©omparison of the numbersj W®ights, and ranges in lengths of the fish 

caught in the feeding= and in the ~heck=areas is shown in Appendix K. 

?able XX is a sumllllllaryj ~o~piled fr©Jm data contained in Appendix J, showing 

numbers and weights and their corresponding percentages of fish caught 

with traps from feeding~areas and from check-areas in Pond 4. 

Seines. The afternoon of June 13 was spent trying to find areas in 

Pond 4 suitable for seining. Deep water 9 a soft=mud bottom, a heavy growth 

of aquatic plants 9 parts of junkied. automobiles, wire 9 andl other debris 
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would have made seining pra©tically impossible. Bence no seitied samples 

were taken. 

TABLE XI 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES OF FISH CAUGHT 
WITH TRAPS FROM FEEDING- AND FROM CHECK-AREAS IN POND 4 

. Area Total number Percent of T.otal weight Percent· ot-
total in pounds total 

reeding 42 75.0 15.97 74.0 
Check 14 2s_.o 5.61 26.0 

TOTAL 56 100.0 21.56 . 100.0 

Observations. The water in Pond 4 remained turbid throughout the 

study and measurements of depth, made on August 17, revealed that the 

water level was 20 inches below the level recorded on June 15. Aquatic 

plants created no real problem since seines were not used. 

The pond was visited on 65 days during the months of June, July, and 

August. Fieldnotes concerning the activities of fish in feeding-areas 

showed that no activity was observed during the month of June. The first 

activity was observed on July 7, eight days after feeding was resumed on 

June 29. Fish activity in the feeding-area was observed on25 days during 

the period from July 7 to August 24 with most of the activity occurring in 

July. He.a.YI activity was reicorded for 9 days, moderate activity. for 3 
·; . . . 

days, and scattered activity for 13 days •. The fish did not often surface ·· 

but on occasions ch'illrned the water into a froth. Wlhlen changing from one 

feeding-area to another, there was a delay of about three days b!!!fore the 

number of fish caught in the new feeding-area surpassed the number caught 

in the new check-area. 
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Pond 5 

Pond 5, formed by the construction of an earthen dam across a ravine, 

was made deeper during the spring and summer of 1955. The low water level 

during 1955 permitted soil t(Q) be removed from the upper end of the pond. 

The soil removed was used to increase the height of the dam. Water was 

supplied by runoff friom 5 acres of prairie·grassland (a pasture) and from 

about 25 acres of cultivated soil. Water from the cultivated fields was 

diverted into the pond by the use of a se1::tes of terraces. The soil of 

the watershed consisted of prairie upland and silt-loam over a claypan 

substrate. The landowner stated that water in the pond ran over the 

spillway quite often during years inwhich rainfall was normal. The .im­

pounded water was intermittently clear and turbid during the study. At 

spillway level the water covered about 1.12 surface acres with water 

depths that reached 10 feet. The water level in the pond was approxi­

mately two feet below spillway level on June 5 and dropped still more. 

The pond was stocked in ].955 with black crappie, channel catfish, 

and largemouth bass. Thirteen largemouth bass weighing 2.5 to 6.5 pounds 

were released in Pond 5 on June 8, 1956. 

Food and feeding-areas. Food was first distributed in Pond 5 at 

9:30 a.m. June 5, 1956. About 3.5 pounds of pellets were scattered daily 

through June 9 in an area indicated as area X in Figure 7. An examina­

tion of area X on June 9 revealed th~ water to be shallow and so choked 

with aquatic vegetation that seining was impossible. Areas 1 and 4 

(Fig. 7) were then chosen and used alternately as feeding- and as check~ 

areas throughout the remainder of the study. Vegetation and debris were 

removed from area 1 just before seines were used in July. Areia 4 did not 

need to be cleared. 
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Area 1, 25 feet wide by 25 feet long, was located just off the dam 

where water depths ranged from about 6 inches near the shore to about 44. 

inches, 25 feet frmn the shore. The bottom soil had a firm layer on top 

but was spongy or "mucky" below, permitting a person to sink to the knees 

in mud when carrying a trap to or from the area. 

Area 4, the same size as area 1, was located across the pond where 

water depths ranged from. less than an inch near the shore to 49 inches, 

25 feet from the shore. The bottom soil was firm and sloped gradually 

toward the center of the pond. 

Pond 5 was visited daily through August 31 and on each visit 3.5 

pounds of pellets were scattered in area 1 or in area 4. The amount of 

food was increased to 5 pounds on September land food was distributed 

on alternate days through October 22. All feeding in Pond 5 was done be~ 

tween the hours of 8:00 a.m. and 11:45 a.m., but more frequently be_tween 

8:30 and 9:30 a.m. Table XII summarizes data ~oncerning the feeding 

schedule followed in Pond S. Food was placed in both feeding-areas 1 and 

4 on August 15 and on September 26 in order to see how much time would 

elapse before the catch of fish in the new feeding-area would equal or 

surpass the catch in the new check-area. 
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TABLE XII 

FEEDING SCHEDULE FOR POND 5 

Dates food Feeding area Pounds of food 
was distributed used used per 

From To feeding 

June 5 June 9 X 3.5 
June 10 July 5 1 3.5 
July 6 July 12 4 3.5 
July 13 August 15 1 3.5 
August 16 September l 4 3.5 

*September .3 September 26 1 5,0 
*September 27 O@tobe:r 22 4 5.0 

*Food distributed on alternate days only 

Seines. Seines (3/4-inch mesh) were used on two occasions to obtain 

samples of fish from Pond 5. The first sample was taken on July 24. 

Seines were set around areas 1 and 4 at 6~30 a.m., food was distributed 

in area l at 8~45 a.m,, and the seines were dropped at 9~20 a.m. A 

second sample was made on August 24. Seines were set around both areas 

at 7~00 a.m. 9 fo(Q)d was scattered in area 4 at 8~40 a.m., and the nets 

were dropped at 9~15 a.m. 

The dates on whi@h samples were made, the feeding-area used, the 

kinds, the numbers and weights, and the ranges in lengths of the fish 

caught in feeding= and· in check-areas are shown in Appendix L. Table 

XIII is a summary, compiled from data contained in Appendix L, showing 

numbers and weights and their corresponding percentages of fish caught 

with seines in feeding-areas and in check-areas in Pond 5. 

Traps. Two to four wire traps were used in taking samples of fish 

from Pond 5, Samples were taken in August with four traps and in Septem-

ber with two traps. Traps were placed in the general locations indicated 

in Figure 7. At times the traps were moved toward the center of the pond 
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to ~ompensate f@r changes in water depth, Four traps were set on August 

7 at 1:00 p"m" The traps were visited daily from August 8 through August 

20» generally around 10:45 a,m, Two traps were set, one in area 1 and 

one in area 4, on September 22 and were visited daily from September 24 

through September 29, usually around 10:00 a"m" Trap-areas 2 and 3 were 

not used aft®r September 22 because the traps were needed elsewhere" 

The dates that the traps were visited, the feeding-areas, the kinds, 

numbers, and the total weights of the fish caught in the feeding- and in 

the che~k-areas are shoW!rl. in Appendix M, A comparison of the numbers, 

weights 9 and ranges in lengths of the fish caught in the feeding- and in 

the @he©k-areas i~ sh@t'l!lll'!l in Appendix N, Table XIV is a summary, compiled 

from data contained in Appendix M, showing numbers and weights and their 

~orresponding percentages of fish ©aught with traps in feeding-areas and 

in check-areas in Pond 5, Where two or more check-areas of equal size 

were used at the same time, the results were averaged, 

Trap 1 was placed near the center of feeding-area 1, This area was 

cleared of aquati.c vegetation and debris to facilitate seining, The 

depths of water at the sites of trap l were 34 inches on August 8 and 28 

inches on September 24" 

Trap 2 was s®t outside the feeding-areas in water 37 in©hes deep and 

near a l~g surround®d by brush and aquatic vegetation, 

Trap 3 was set outside the feeding=areas~ in the southwest corner 

of the pond near a fallen tree" It was set in water 38 inches deep and 

was surrounded by brush and aquatic vegetation" 

Trap 4 was pla~ed near the ©enter of feeding=area 4 a©ross the pond 

from area 1, The depths of water at the sites of trap 4 were 42 inches 

on August 8 and 34 inches on September 24, 



TABLE XIl'.I 

NUMIBERS AND WEIGHTS AND THEIR CORRESPONDI NG PERCENTAGES 
OF FISH CAUGHT WITH SEINE$ FROM FEEDING-

AND FROM CHECK-AREAS IN POND 5 

Area Total number Percent of Total weight Percent 
tota l in pounds tot al 

Feeding 28 80 ,0 10 , 96 82 . 6 
Check 7. , ,'. ,20 ,0 2,31 17.4 

TOTAL 35 100 .0 13 ,27 100 ,0 

TABLE XIV 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH TRAPS FROM FEEDING-

AND FROM CHECK=AREAS IN POND 5 

Per cent of 'l'ota l weight Percent 
" total ,in pounds total 

Area Total number 

88 , 2 · 38·. 95 91.6 
t i , 8 3 .58 8 .4 

Feedi ng 127 
Check 17 

TOTAL 144 100,0 4 2,53 1.00 ,0 
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Observations. The water in Pond 5 was turbid at the beginning of 

the study but began to ©lear about one week later. The water remained 

clear through August 15j became turbid and remained so for about 1 week, 

ie:l~.arie:d for 5 days, be©amei turbid for l week, cleared for 6 days, and 

then became turbid on September 11 and stayed turbid through October 22. 

Possible causes of these intermittently clear and turbid conditions 

follow. (l} The water level in the pond dropped considerably during the 

summer. Measurements of water depth made on August 14 revealed that the 

water level was 16 in©hes below the depth recorded on June 16, (2) When 

the water supply in other ponds on the farm was exhausted, the cattle 

(25 head of dairy cows) drank and wa~ed in Pond 5, thereby stirring the 

silt on the bottom, (3) Organic matter carried from the barn and feed­

lot by runoff water was deposited in the pond. (4) Aquatic plants were 

quite numerous in the pond and may have helped in clearing the water. 

Fieldnotes showed that Pond 5 was visited on 107 days and that ac­

tivities of fish were observed on only 20 of these visits. All activities 

were recorded as scattered since only one to three fish were actually ob­

served in the feeding-areas on any particular visit. Most of the activity 

observed occurred during the month of July. On several occasions live 

grasshoppers were thrown into the feeding-areas and they disappeared with­

in se©iemds, 

When feeding wasi it;h111.nged. from. one site to the alternate feeding-area, 

re©ords showed th~t two or three days elapsed before the number of fish 

~aught in the trap located in the new feeding-area surpassed the number 

caught in the new cheie:k=area, 

Turtles were often ie:a.ught in the traps; and when food was thrown into 

an areai turtles came from all directions to the feeding-area. 



Pond 6 was f@rm®d in 1936 by the construction of an earthen dam 

across a ravine, Water was supplied by runoff from about 20 acres of 

prairi® grassland normally used as part of a pasture for three horses 
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and three cows, Wast® pr@ducts from these animals and from a dog kennel 

(holding 20 to 40 dogs) washed into the pond and provided organic matter. 

In addition several pi©k=up loads of chicken litter were dumped into the 

pond in 1955, ?he impounded water was turbid from an algal bloom at the 

beginning of the study and became highly turbid before the pond was dropped 

from the study on September 3, An abundant supply of algae (mostly 

Mi~ro~ystis spp, and Anabaena spp,) contributed to the apparent green color 

and the turbid nature of the water, At spillway level the water covered 

about 1,12 surface acres with water depths that rea~hed 9,5 feet. A thick 

layer of silt deposited over the bottom soil of the pond decreased the 

depth of the pond and made wading in the pond difficult. The water level 

in the pond was 2,5 feet below spillway level at the beginning of the 

study and dropped still more, 

The fish in the p@nd were poisoned with rotenone in the spring of 

1954 and the p@nd was stocked in late summer with largemouth bass, black 

crappie~ channel catfish» and bluegill, Some of the bass that were stocked 

weighed about two pounds, No records were available concerning the sto©k­

ing of green sunfish in the pond, Fishing in the pond was not restricted 

but little fishing was done, 

Food and feeding=areas, Food was first distributed in Pond 6 at 9~45 

a,m,, June 5~ 1956, Areas 1 and 3 (Fig, 8) were selected on June 6 and 

were used alternately as feeding-areas and as check-areas during the 
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Areal~ 25 feet wide by 25 feet long~ was located where water depths 

ranged from less than 1 in©h near the shore to 42 in©hes, 25 feet from 

the shore, The bottom soil was firm but was covered with a layer of soft 

mud about 14 in©hes deep. The bottom sloped gradually toward the center 

of the pond, 

Pond 6 w~s visited daily beginning June 5 and ending September 3. 

visit, All feeding in Fond 6 was done between the hours of 8~30 and 

llgOO a.m. but more frequently between 9g00 and lOiOO a,m, Table XV 

sumnarizes data ©oncerning the feeding s©hedule followed in Pond 6, 

TABLE XV 

FEEDING SCHEDULE FOR POND 6 

Dates food Feeding ar®a Pounds of food 
was distributed used used per 

From To f®eding 

Jun@ 5 June 20 l 3,5 
June 21 July 21 3 3,5 
July 23 Augu$t 8 l 3o5 
August 9 S®pt®mb®r J 3 3,5 

th~r s®ining impra~ti~~l, Th® first sampling was done on July 9, Seines 
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wer® set around areas land 3 at 6:30 a,m,, food was pla~ed in area 3 at 

8:55 a,m,, and the seines were dropped at 9:30, A second sample was made 

was made on August 1, Seines were set around both areas at 6~30 a,m,, 

food was s©attered in areal at 10~00 a,m,, and the seines were dropped 

at 10:30 a,m, 

the dates on whi©h samples were made 3 the feeding-area used, the 

kinds 9 the number/Sand weights, and the ranges in lengths of the fish 

©aught in feeding= and in che~k=areas are shown in Appendix 0, Table XVI 

is a suimmary, ©ompil®d from data contained in Appendix O, showing numbers 

~nd weights and their ~orresponding per~entages of fish ~aught with 

seines from feeding=areas and from che©k-areas in Pond 6, 

Traps, Three wire traps were used in taking samples of fish from 

Pond 6. The traps were pla©ed in the pond in the locations indicated in 

Figure 8 on August 2, They were visited, generally around 10:45 a,m., 

on twelve O©©asions, 

The dates that the traps were visited 9 the feeding-areas, the ki~ds, 

numbers, and the total weights of the fish ~aught in the feeding-area and 

in the che©k-areas ~re shown in Appendi~ P, A ~omparison of the numbers, 

weights, and ranges in lengths of thie fish caught in the feeding- and in 

th® ©he©k=areas is sh/QIWn in Appendix Q, Table XVU is a $ummary, ~om~ 

piled from data ic;ontained in Ajppendix JP~ showing number rs and. weights and 

thdr ic;orrHponnding per11;;entage~ of f hh caught with tr<1llps from feeding­

areai.s and from che©k=~.reas in Pond 6, Where two or more d:i.eck-areas of 

equal si~e w®re used ,t the $<1l!M® time~ the results were averaged, 

Trap l was pl~@ed near the ©enter of feeding=area 1, This area was 

©leaned of dlelln:b to fa©ilitait® seinfog;, Tllu~ dejpth of the water at the 

site of trap 1 was 34 inches on August 3, 
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Trap 3 was set near the ©enter of feeding-area 3 where the water was 

TABLE XVI 

N\OJMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES OF FISH CAUGHT 
WITH SEINES FROM FEEDING- AND FROM CHECK-AREAS IN POND 6 

Arre.a Totall. m.llmber Per~ent of Total weight Percent of 
tot.all. in pounds total 

Feeding 12 15,8 10, 70 85,6 
Check 23 24,2 1.79 14,4 

TOTAL 95 100 ,0 U,49 100,0 

TABLE XVII 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES OF FISH CAUGHT 
WITH TRAPS FROM FEEDING- AND FROM CHECK-AREAS IN POND 6 

Area Total m.1m1ber Per©ent of Total weight Percent of 
total in pounds total 

Feeding 161 69,3 72,11 70,2 
Che~k 339 30,1 30,58 29,8 

TO'TAL 1106 100,0 102 ,69 100,0 

Observations, Areas suitablie for seining or trapping in Pond 6 were 
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A 3/4-in©h mesh seine 150 feet long and 8 feet deep was pulled 

through Pond 6 on June 8, The seine was not long enough to cover the 

entire width of the pond near the dam, nor was it deep enough to reach 

the bottom at this pointi but an attempt was made to seine as much of the 

pond as possible, Small fish were observed going over the seine both 

when progress was halted be©ause of debris and while the seine was being 

pulled through the water, Mud and the large number of fish entangled in 

the seine made the landing operation diffi~ult, 

The total ©at©h and the disposal of the fish caught in the seine 

follow, (1) An estimated 3 9 500 to 4 9 500 small fish (3,5 to 4,5 inches in 

length) consisting of bluegill and green sunfish were removed and piled 

on the shore. (2) About 100 bluegill and green sunfish (5 to 6 inches in 

length) were returned to the water, (3) Thirty golden shiners (3 to 7 

inches in length) were returned to the water, (4) Ninety largemouth bass 

(8 to 12 in~hes in length) were returned to the water, (5) Thirteen 

largemouth bass (estimated weight, 2,5 to 6,5 pounds ea©h) were trans­

ported to Pond 5 and released, 

Most of the fish ©aught in the traps in Pond 6 (see Appendix 0) on 

August 3ID August 4, and August 6 were dead when the traps were examined, 

Hen©@ the weights of these fish listed may be more than a©tual live­

weights of the fish, More than 90 percent of the total number of fish 

caught with traps in Pond 6 W®re not returned to the water, but were 

left on the shore, The fish that were returned were largemouth bass, 

golden shiners and bluegill or green sunfish at least 6 inches in length, 

Fieldnotes concerning the a~tivities of fish in feeding-areas showed 

that activity was apparent on 31 days during the 83-day period that Pond 6 
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was visited\, Heavy a~tivity was re~l(l)rdleid for 1 days~ moderate activity 

was recorded for 9 days, and scattered activity was recorded for 15 days, 

Records showed that activities of fish in a feeding-area were first ob­

served nine days after feeding was begun in the pond, and that most of 

the observations re~orded thereafter oc~urred between June 13 and July 

19. No activity was noted after July 31, Most of the activity that 

occurred in the feeding-areas was surface feeding of small fish and 

occasional splashes created by larger fish (probably largemouth bass), 

When feeding was ~hanged from one site to the alternate feeding­

area, re©ords showed that one to three days elapsed before the number of 

fish caught in the trap lo©ated in the new feeding-area surpassed the nUI!l­

ber caught in the new ©he©k=area, 

Dead fish were found along the shoreline of Pond 6 on June 25 and 26, 

on July 18 and 19, 2nd on August 1~ 2, and 3, The largest kill was re­

corded on June 26 when 325 fish (©onsisting of 4 bass, 10 to 14 inches in 

lengt~, and 321 small bluegills, golden shiners, and fathead minnows) 

were found near the perimeter of the pond, Kills recorded on other dates 

consisted of golden shiners and/or bluegill, five to fifteen in number, 

Pond 7 

Pond 7 was formed at least as early as 1938 by the construction of 

an earthen dam across a ravine, Water was supplied by runoff from about 

35 acres of land, Water drained into the pond from 18 acres of prairie 

grassland, from ~ultivated fieldsi from r@sidential lots and from city 

streets, The soil of th~ watershed was prairie upland over a claypan 

substrate, The impounded water was clear at the beginning of the study, 
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but became turbid (due primarily to the development of a heavy bloom of 

algae consisting of Microc:;ystis spp,, Chlorella spp., and Euglena spp .) 

by August 27 and remained so throughout the study. At spillway level the 

water impounded covered about 2.53 surface acres with water depths that 

reached 10 feet. The water level in the pond was 3 feet below spillway 

level on June 15 and dropped still more. 

The water was drained from the pond and the pond made deeper in 1953. 

Later the pond refilled with water and was stocked with fish. An excess 

of chicken manure was dumped in the pond in the spring of 1954 which re~­

sulted in a fish-kill. The pond was restocked in the fall of 1954 with 

channel catfish, golden shiners, largemouth bass, and black crappie. 

Additional fish and other species were reported as being stocked by local 

fishermen. 

Food and feeding-areas. Food was first distributed in Pond 7 at 

10~30 a.m., June 15, 1956. Areas 1 and 2 (Fig. 9) were selected on June 

16 and were used alternately as feeding- and as check-areas during the 

study. 

Area 1, 25 feet wide by 25 feet long, was located where water depths 

ranged from less than l inch near the shore to 42 inches, 25 feet from 

the shore. The bottom soil was firm but was covered with a-layer of silt 

about 3 inches deep. The bottom sloped graduaUy from the shore toward 

the center of the pond. 

Area 2, the same size as area 1, was located on the same side of the 

pond where water depths and soil conditions were essentially the same as 

in area 1. 

Pond 7 was visited daily beginning June 15 and ending August 31 and 

on each visit about 3.5 pounds of pellets were scattered in area 1 or 4. 
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Legend 

1 Fl= = Area 2 f111· \ 
\., _l ~2 -L --- - -- ~r~a- :-J_: J_ -_/ 

Scale . 1 inch :: 61 feet 
! shoreline at 

spillway level 
~ shoreline in 

July 1956 
Area 1 ~ Feeding-area 
Area 2: Feeding-area 

T1 :: T'i:-ap 1 
T2 ~ Trap 2 
T3 : Trap 3 

Figure 9, Locations of feeding=areas and traps 
in Pendl 7 
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The amount of food was increased to around 5 pounds on September 1 and 

food was distributed on alternate days through October 22. All feeding 

in Pond 7 was done between the hours of 8~40 and 11~30 a.m. but more fre-

quently around 9~30 a.m. Table XVIII summarizes data concerning the 

feeding schedule in Pond 7. 

TABLE XVIII 

FEEDING SCHEDULE FOR POND 7 

Dates fo(Q)d Feeding-area Pounds of food 
was dis tr ibu ted used used per 

From To feeding 

June 15 July 4 1 3.5 
July 5 July 29 2 3.5 
July 30 August 17 1 3.5 
August 18 August 24 2 3.5 
August 25 August 31 1 3.5 

*September 1 September 15 l 5.0 
*September 17 September 26 2 5.0 
*September 27 October 22 1 5.0 

*Food was distributed on alternate days only 

Seines. Seines were used on three different occasions to obtain 

samples of fish from Pond 7. The areas were first sampled with 3/4-inch 

mesh seines on June 250 The seines were set around areas 1 and 2 at 

7:30 a.m,, food was pla@ed in area 1 at 10:15 a.m., and the seines were 

dropped at 10:45 a.mo 

A second sample was made with 3/4-inch mesh seines on July 2lo The 

seines were set around areas 1 and 2 at 6:30 a.m,, food was scattered in 

area 2 at 9~45 a,m.s and the seines were dropped at 10~25 a.m. Soon after 

food was throWll.1. into area 2, the.water seemed to "erupt" as hundreds of 

small fish (presumably golden shiners) leaped about as though they were 
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being ~hased by other fish, As the seines were being pulled to the shore, 

many small fish were noticed going through and over the net, 

Minnow seines (1/4-inch mesh) were used on August 14 to take a third 

sample, The seines were set around areas 1 and 2 at 6:30 a,m,, food was 

scattered in areal at 9:30 a.m., and the seines were dropped at 10:00 a.m. 

An estimated 9&600 golden shiners were caught in the feeding-area and 20 

golden shiners were caught in the check-area. The estimate was based on 

~ounts made of a representative g~oup of shiners that was weighed. The 

shiners in the group ranged from 1.5 inches to 6 in~hes in length and 

there were at least 200 shiners per pound with a total catch of 48 pounds 

from the feeding-area, 

The dates on which samples were made, the feeding-area used, the 

kinds~ the numbers and weights, and the ranges in lengths of the fish 

caught in feeding- and in check-areas are shown in Appendix R, Table XIX 

is a summary, compiled from data contained in Appendix R, showing numbers 

and weights and their corresponding percentages of fish caught with seines 

in feeding-areas and in check-areas in Pond 7. 

Traps, Three wire traps were used in taking samples of fish from 

Pond 7. The traps were placed in the pond (in the general locations indi­

cated in Figure 9) on August 16 and on September 22, At times the traps 

were moved toward the center of the pond to compensate for changes in 

water depth, They were visited between the hours of 9~30 and 11:30 a,m, 

on 18 different occasions during the months of August and September. 

The dates that the traps were visited, the feeding=areas» the kinds, 

numbers, and the total weights of the fish caught in the feeding- and in 

the ~heck-area are shown in Appendix S. A comparison of the numbers, 



Area 

Feeding 
Check 

TABLE XIX 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH SEINES FROM FEEDING-

AND FROM CHECK~AREAS IN POND 7 

Total number Percent of Total weight Percent 
total in pounds total 

9645 99.7 61.00 97.6 
25 0.3 1.50 2.4 

TOTAL 9670 100.0 62.50 100.0 

TABLE XX 

NUMBERS AND WEIGHTS AND THEIR CORRESPONDING PERCENTAGES 
OF FISH CAUGHT WITH '!'RAPS FROM FEEDING~ 

AND FROM CHECK~AREAS IN POND 7 

of 

Area Total number Percent of Total weight Percent of 
total in pounds total 

Feeding 84 76.4 47 .42 78.9 
Check 26 23.6 12.70 21.1 

TOTAL 110 100.0 60.12 100.0 

61 
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weights, and ranges in lengths of the fish caught in the feeding- and in 

the check-areas is shown in Appendix T. Table XX is a summary, compiled 

from data contained in Appendix S, showing numbers and weights and their 

corresponding percentages of fish caught with traps in feeding-areas and 

in check-areas in Pond 7. Where two or more check-areas of equal size 

were used at the same time 9 the results were averaged. 

Trap l was placed near the center of feeding-area 1 where water depths 

were 30 inches on August 17 and 24 inches on September 24 0 

Trap 2 was pla~ed near the center of feeding-area 2 where water depths 

were 33 inches on August 17 and 26 inches on September 24. 

Trap 3 was placed near the northwestern corner of the pond where 

water depths were greater than the depths in the feeding-areas. However, 

rocks and concrete on the bottom prohibited the use of this area as a 

feeding-area b®cause pipes, rigged to hold seines, could not be driven 

into the bottom. The depth of the water at the site of trap 3 was 47 

inches on August 17. No trap was used in this location during September. 

Observations. Water from Pond 7 was used in cooling processes in 

the Stillwater Hatchery and as stock-water for several horses. A de­

creasing water level with the accompanying loss in surface area and an 

abundant growth of algal forms created some problems in Pond 7 but did 

not seem to affect the activities of fish in the feeding-areas to any 

grEM!.t lslXtent, 

Fieldnotes con~erning the activities of fish in feeding-areas showed 

that activity waSJ apparrent on 12 days during t.'fme 100-day period that t;he 

pond was visited. Intense activity was recorded for 22 days, heavy ac­

tivity was recordled for 20 days, moderate aetivity was recorded for 10 

days, and scattered activity waSJ recorded for 20 days. 
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A~tivity of fish in a feeding-area was first observed on June 29, 14 

days after feeding was begun in the pond. The activity was scattered but 

gradually increased in intensity during the month of July. A great many 

small fish and a few large ones were observed in the feeding-areas during 

the period from July 1 to July 28. The greatest agtivity of fish in 
. :I,,. 

feeding-areas o~gurred during the period from July 29 through August 16. 

During the latter period, hundreds of golden shiners seemed to "erupt'' 

placed in an area and gontinued for the entire observation period. Ob-

servation periods varied from five to thirty minutes in this pond. Larger 

fish often surfaced during the intensive disphiys of a©tivity which 

followed feeding, Fish were observed in the feeding-area nearly every day 

throughout the remainder of the study but their a©tivity was not as great 

as that oc~urring through August 16. 

When feeding was ghanged from one site to the alternate feeding-area, 

re©ords showed that no activity was observed in the new feeding-area for 

three to five days and that a~tivity was still observed in the old feeding-



DISCUSSION 

Although pom.ds used in the study were carefully selected, Pond 4 and 

Pond 6 became unsuitable in late summer and were eliminated from further 

study because of low water levels and/or growths of aquatic plants. Drouth 

conditions and high rates of evaporation during the summer of 1956 de­

creased water levels in all tht ponds studied, In addition, pond waters 

were used extensively by livestock, thereby decreasing water lewels still 

further. 

Seine.s and Traps 

In all ponds studied, data concerning the numbers of fish caught in 

feeding- and in check-areas, with seines and with traps, showed that in 

all cases more fish were caught in feeding-areas than in check-areas. On 

an average, at least three times as many fish were caught in feeding­

areas as were caught in corresponding check-areas. Where two or more 

check-areas of equal size were used at the same time in trapping, the 

r~sults were averaged. The numbers of fish caught in all ponds, both 

with .seines and with traps in the feeding- and @he©k-a.reas" and their 

corresponding pieircentas;es are summarized in Table XXI. 

The total number of fish which were caught with seines from all ponds 

was 17j234. Disregarding the numbers of golden shiners~ the numbers of 

other fish caught in the feeding-areas represented 81,4 percent of the 

total number caught with seines from all ponds, 
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Pond 

l 

2 

3 

4 

5 

6 

7 

TOTAL 

TABLE XXI 

THE NUMBERS OF FISH CAUGHT WITH TRAPS AND WITH SEINES IN FEEDING= 
AND IN CHECK~AREAS AND THEIR PERCENTAGESl 

TraD~ 
Feeding.,..A.rea CheGk-Area 

Number Percent Number Pereent 

300 

107 

280 

42 

127 

767 

84 

lj707 

7L4 

8804 

8406 

75o0 

8802 

69 .. 3 

76o4 

7406 

120 

14 

51 

14 

17 

339 

26 

581 

2806 

11 .. 6 

15o4 

25o0 

1108 

30o7 

23 .. 6 

25o4 

Seines 
Feeding=Area Check=Area 

Number Percent Number Percent 

26 

7,2362 

103 

7808 

99o5 

82.,4 

7 

40 

22 

no seined samples were taken 

28 

72 

9,6452 

17,110 

80o0 

7508 

99o7 

99o3 

7 

23 

25 

124 

2L2 

00o5 

1706 

20o0 

24o2 

00o3 

00,,7 

lPercentages were computed by dividing the total numbers caught in a pond into the number 
caught in each area. 

2rncludes golden shiner~ taken in 1/4-inch mesh seinese 0-.. 
\.1t 
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The total number of fish which were caught with traps from all ponds 

was 3~037, This total represents the number of fish taken from feeding­

areas and from the check-areas in all ponds, On a per area basis, the 

numbers of fish caught in the feeding-areas represented 74,6 percent of 

the total number ~aught with traps. 

Species of Fish and their Relative Abundance 

The following outline reviews in order of decreasing abundance the 

species of fish which were caught with seines and with traps in all ponds. 

The numbers of each spe~ies caught with seines and with traps, the per­

centages of the total catches, and the ponds from which the fish were 

caught are included. 

Large numbers of golden shiners were captured when minnow seines 

(1/4-inch mesh) were used in Ponds 2 and 7, The number of shiners ac­

counted for approximately 98,0 percent of the total catch with seines. 

Since all other seined*samples were made with seines of 3/4-inch mesh, 

percentages for the other species caught can be better expressed by omit­

ting the numbers of golden shiners from the total, Also the golden shiner 

is the only fish included which is not considered a sport-fish and probably 

should be omitted for practical purposes, The percentages shown for the 

fish caught with seines in items 2 through 9 are therefore based upon the 

total catch of all species, exclusive of golden shiners. 

1. Golden shiner, Notemigonus crysoleucas (Mitchill) 

Seines. Total number, 16~858; percentage of total 98,0 

From Ponds 2, 6, and 7 

Traps. Total number, 40; percentage of total~ 1.3 

From Ponds 1, 2, 3, 6~ and 7 
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2, Bluegill, Lepomis macrochirus Rafinesque 

Seines. Total number, 163; percentage, 43.4 

From Ponds 3 and 6 

Traps, Total number, 1,420; percentage of total, 46, 8 

From Ponds 1, 3@ 4, and 6 

3. Green sunfish, Lepomb cyanellu:s Rafine:sque 

Seines, Total number, 76; percentage, 20 ,2 

From Ponds 1, 3, 5, 6, and 7 

Traps. Total number, 694; percentage of total, 22.9 

From Ponds 1, 3, 4, 5, 6~ and 7 

4, Largemouth bass, Micropterus salmoides I ~ (Lacepede) 

Seines. Total number, 53; percentage, 14.1 

From Ponds li 2, 3i 5, 6, and 7 

Traips, Total numbers 394; percentage of total, 13.0 

From Poniclls 1, 2@ 3, 5@ 6, and 7 

5' Black crappie, Pomoxis nigromaculatus Le Sueur 

Seines. Total number, 49; percentage, 13.0 

From Ponds 3, 5, and 7 

Traps, Total number~ 348; percentage of total, lLS 

From Ponds 3~ 4» 5, and 7 

6. Black bullhead, Ictalurus melas (Rafinesque) 

Seines. Total number, 31; percentage, 8.2 

From Ponds 2, s~ and 7 

Traps. Total number, 1.06; per.cent.age of total, 3.5 

From Ponds 2~ 4, 5 9 and 7 



Seines, Total number, 4; percentage, 1,1 

From Pond 3 

Traps, Total number~ 32; percentage of total, 1,1 

From Ponds 1, 3~ 4, and 7 

8, Channel catfish, Ictalurus punctatus (Rafinesque) 

Seines, Total number, 0, 

Traps, Total number~ 2; percentage of total, insignificant 

From Pond 7 

9, Hybrid sunfish~ Lepomis spp, 

Seines, Total number, 0 

Traps, Total number, l; percentage of total, insignificant 

From Pond 1 
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For all species listed, except channel catfish and hybrid sunfish, 

considerably higher percentages in both numbers and weights of fish were 

caught in feeding-areas than in check-areas. Channel catfish and hybrid 

sunfish were not caught in sufficient numbers to warrant conclusions. 

Golden shiners were readily attracted to feeding-areas but were not 

collected in large numbers when seines with 3/4-inch mesh or traps covered 

with 1-inch mesh chicken wire were used, On many occasions shiners were 

seen in feeding-are~s in Ponds 2s 6, and 7, Larger fish, either bass, 

bluegill, bullheads, crappie, or green sunfish, were seen in the areas 

at the same time, Whether thJ larger fish were attracted by the concen­

tration of shiners, by the food, or by a combination of the two is not 

known, At times activities of fish were quite vigorous in feeding-areas 

as shiners scattered in all directions when disturbed or pursued by the 

larger fish, 
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Bluegill, green sunfish, largemouth bass, black crappie, black bull­

heads, and redear sunfish were also attracted to feeding-areas. The num­

bers of fish for each of these species constituted about the same pro­

portionate part of the total catch with seines (excluding golden shiners 

from the catch) as with traps, In clear ponds, bass and green sunfish 

were often observed snatching pellets of food beforie the pellets could 

sink to the bottom, Some of the fish captured from feeding-areas with 

seines were dissected in order to see what they had been eating. Pellets 

of food were found at one time or another in the digestive tracts of all 

species listed. 

Activity of Fish · 

Fieldnotes concerning the observation periods showed that visible 

activities of fish were more pronounced in ponds with turbid water than 

in ponds with clear water, An absence of visible activity did not signify 

that fish were not 1.llt'ilizing the area sin~e comparable numbers -of fish 

were caught, both with seines and with traps, in ponds with clear water 

and ponds with tu1.dodd water, 

In ponds where a©tivities of fish were observed, records sho~ed that 

the fish were first noticeable seven to fifteen days after feeding was 

begun, When feeding wa1 changed to the alternate feeding-area, one to 

three days elapsed before the catch in the new feeding-area exceeded the 

catch of the new check-area, 

Alternate Feeding 

There were no significant differen~es between feeding 3,5 pounds of 

food daily or feeding 5,0 pounds of food on alternate days, neither with 
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respe~t to the amount of visible activities nor with respect to the number 

of fish caught , 

Possible Values of Supplemental Feeding Programs 

Infonnation gained from the study indicates that a supplemental 

feeding program would be valuable in the following respects, 

l, Fish could be concentrated in the desired locations in ponds 

or in larger impoundments, 

'l'he results of seining and trapping during the study showed 

that the conmon species of fish found in farm ponds tended to 

congregate where food was placed, It seems probable that these 

species and perhaps other species found in larger impoundments 

would react to feeding in a similar manner, Some feeding ex­

periments were <1:;onducted in one of th~ large reservoirs in 

Oklahoma by Mr, Al Houser. The results of his investigations 

(personal communication with Mr, Houser) indicated that many of 

the species of fish found in reservoirs were also attracted to 

feeding-areas, Some of Rouser's experiments were conducted 

during the summer months of 1957 and January and February, 1958. 

During the summer months, catc.hes of 3 1 800 pounds of fish (in­

~luding game and non-game species) were taken in a single seine 

haul, Houi;;ier"- ,reported that total catches averaged somewhat 

larger during the months of January and February and that fewer 

game spe<1:;ies~ including bass~ crappie~ and channel catfish were 

taken during this period, 

2, Con<1:;®ntrations of fish should lead to greater harvests, 

The tremendous harvest of white crappie by hook and line 
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fishermen from Canton Reservoir were the results of large con­

centrations of fish in a small area (Buck and Cross, 1952). 

Concentrations were not caused by feeding in this case. Feeding 

or baiting techniques are employed around fishing docks in order 

to concentrate fish for the angler. Though hook and line fish­

ing was not tested sufficiently to draw definite concl.usions 

about catches from feeding-areas, the fact that fish did con­

centrate should give fishermen a better chance to harvest them. 

A greater harvest of fish from areas of concentration would cer­

tainly be possible if seines, traps, or chemicals were used. 

3. Concentrations of fish in desired locations in ponds or in larger 

impoundments should be of value in population studies. 

Studies of fish populations with respect to numbers, kinds, 

and growth rates could possibly be made from fish obtained by 

seining or trapping in selected areas where they were concen­

trated by feeding. Likewise, seining or trapping in selected 

areas could be used to control populations by thinning unde­

sirable numbers or species. 



SUMMARY 

1. Experiments were conduct.ed in farm ponds from June 5 through 

November 13, 1956 to detennine if feeding would concentrate fish, thereby 

allowing them to be more easily harvested. The results are presented. 

2, The food used in the study was CO-OP 18-percent Lay-Mash in 

pellet form, 

3, A met.hod was devised for suspending a seine above the water and 

for dropping it, when desired, in such a manner that warning to the fish 

was minimal, 

4. In order of their abundance the following species were concen­

trated and captured with seines and/or with traps: golden shiners, blue­

gill, green sunfish, largemouth bass, black crappie, black bullhead, 

redear sunfish, channel catfish, and a hybrid sunfish. 

5. Greater numbers of the fish harvested were found in feeding-areas 

than in check-areas. 

6 .. Data concerning fish caught with seines (including golden 

shiners) show that 99.3 percent of the total catch came from feeding­

areas. Excluding golden shiners from the catch with seines, 81.4 percent 

of the remaining species were caught in feeding-areas. Data concerning 

fish taken with traps reveal that 74.6 percent of the total catch was 

from the feeding-areas. 

7. Fish were first observed to congregate in feeding-areas as early 

as 7 days in some ponds and as late as 15 days in other ponds after feeding 

72 
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was begun, After fish became a~~ustomed to eating in an area and the 

feeding was changed to an alternate area, fish were observed to congre­

gate in the new area after l day in some ponds and after 3 days in other 

ponds, 
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APPENDIX 



!:PPENUIX: -A . 

FISH CAUGHT WITH SEINES IN PON]) 1 

Species 
Date Feeding of' 

Area Fishl 

July 272 1 L bass 
go sunfish 

Septo 10 4 lo bass 
go sunfish 

TOTAL 

Total' ~ers, 
Fr:qlll Areas 

Feeding Check: 

2 l 
11 2 

6 1 
7 3 

26 7 

110 bass 8 largemouth bass; go sunfish~ green sunfisho 

21/4-inch mesh seines usedo 

Total Pounds 
From Ar~as 

Feeding Check 

0.11 Ool8 
Oo70 Oo20 

L55 Oo32 
1.,64 Oo52 

4o00 L22 

Length Range in 
Inches From Areas 

Feeding Check 

5o3-5o5 
ls3-3o5 

700-8.l 
5o6=7o 8 

608 
4o3-5o3 

801 
· 5ol-6o5 

" 00 



APPENDIX B 

FISH CAUGHT WITH TRAPS IN POND 1 

- . -- -- .~ Feeding-Area . Check=Areas · 
Species Pounds Pounds Pounds Pounds 

Date of Number Total Number Total Number Total Number Total 
Fishl Weight Weight Weight Weight 

Areal Area 2 Area 3 Area 4 

July 24 lo bass 10 2 .. 03 5 0088 3 Oo58 2. L03 
g. sunfish 13 4.04 0 5 lol9 5 1.13 
g .. shiner 0 0 0 1 0.20 
ho sunfish 1 Oo42 0 0 0 ~ 

July 25 lo bass 7 1 .. 30 1 0 .. 22 1 Ool9 1 Oo13 
go sunfish 8 2 .. 11 4 0081 3 0.72 

.. 
8 1.68 

July 26 lo bass 6 L41 4 1 .. 90 2 0.29 0 
g .. sunfish .3 0068 3 0.64 3 0.35 0 

July 27 1 .. bass 3 0 .. 79 0 0 2 0.24 
g., sunfish 5 0.91 2 0 .. 43 1 0 .. 12 1 0.05 

July 28 1. bass 0 1 0.,18 0 1 0.16 
g. sunfish 2 0.39 2 0.20 2 0.71 2 Oo57 

July 30 1. bass 4 1.21 1 o.68 4 1.23 0 
g .. sunfish 8 1..89 5 1.44 2 0.53 6 1.71 

July 31 L bass 1 0.,17 0 0 1 Ool3 ..... 
\0 



APPENDIX B (Continued) 

Area 1 Area 2 Area 3 Area 4 

July .31 go sunfish 9 L73 0 4 lo OJ 2 Oo31 
r.,sunfish 0 0 0 1 OolJ+ 

Augo 1 lo bass 0 0 1 Ool8 l Ool9 
go sunfish 6 lo48 0 2 0060 1 Oo24 
ro sunfish 0 0 0 1 Oo42 

Augo 2 lo bass 1 0 .. 24 0 1 Ool3 Q 
go sunfish 4 1..06 l Ool5 2 Oo52 0 

Augo 3 L bass 3 L2l 0 0 0 
go sunfish 6 lol4 0 3 Oo83 2 0066 

Augo 4 L bass 1 Oo20 1 Oo15 4 Oo73 0 
go sunfish 0 3 L21 0 .3 Oo90 

Augo 6 L bass l Oo27 1 Oo24 1 0.,70 4 Oo64 
go sunfish 10 2o04 3 0.81 0 3 0.73 

Augo 7 L bass 3 1.12 1 Oo79 2 Oo80 0 
g. sunfish 4 Oo98 0 0 4 0.,64 

Area 4 Area 2 Area 3 Area 1 

Aug., 232 lo bass 4 lo04 2 Oo70 0 0 
go sunfish 4 lo09 0 0 2 0.48 

00 
0 



APPENDIX B (Continued) 

Area 4 Area 2 Area 3 Area 1 

Augo 24 lo bass 3 lo12 0 0 0 
go sunfish 2 Oo44 l Ool9 l Ool5 l 0 .. 21 

Augo 25 lo bass 4 L36 3 le65 0 1 Oo34 
go sunfish 3 Oo61 0 0 2 Oo46 

Au.go 26 lo bass 1 Ooll 2 Oo32 0 0 
go sunfish 3 Oo90 0 1 Ool7 0 

Augo 27 lo bass 3 Oo70 2 o.64 0 0 
go sunfish 1 Oo38 0 0 1 Oo24 

Augo 28 lo bass 2 Oo70 0 1 Oo14 1 Oo20 
go sunfish 1 Oo42 3 Oo96 0 1 Ool3 

Augo 29 L bass 5 lo39 2 Oo79 0 1 Ool7 
go sun:f'ish 2 o .. 66 1 Ooll 0 0 

Area 1 Area 2 Area 3 Area 4 

Octo 32 lo bass 3 Oo64 2 Oo47 0 4 Oo93 
go sunfish 5 Oo90 3 1 .. 01 l 0 .. 11 2 Oo43 

Octo 7 lo bass 6 1 .. 49 9 lo70 2 0080 3 0.5.3 
go sunfish 1.3 3 .. 14 7 2o28 3 0~62 19 4o98 

Octo 11 lo bass 7 lo89 2 OoiJ. 0 10 4o56 00 .... 



APPENDIX B (Continued) 

Area 1 Area 2 Area 3 Area 4 

Octo 11 go sunfish 26 6 .. 59 6 1 .. 68 l Oo30 25 6 .. 39 

Ocito 16 lo bass 3 Oo51 ; le.SO 0 0 
go sunfish 14 J.52 16 4.,50 1 0 .. 43 3 Oo47 

Area 4 Area 2 Area 3 Area 1 

Octo 222 lo bass 9 1 .. 95 5 lo36 2 .Oo46 3 Oo96 
g .. swlf'ish 8 2.,50 9 2.47 0 6 1060 
bluegill 0 1 0.53 0 0 

Octo 28 lo bass 7 2 .. 66 5 1.85 l Oo23 2 Oo49 
go sunfish 7 2o26 4 1 .. 20 0 0 

Novo 5 lo bass 5 1 .. 65 .3 1 .. 43 0 5 0.79 
g., sunfish 12 4 .. 01 9 2 .. 65 1 0 .. .34 4 1.22 

Novo 1.3 lo bass 4 1.9.3 4 1.47 0 0 
g .. sunfish 1/j. 4o01 6 2o01 0 1 0 .. 14 

TOTAL .300 79 .. .39 150 44 .. 91 61 15.18 149 .37.98 

.. 

110 b~ss g largemouth bass; go sunfish= green sunfish; g. shiner= golden shiner; h. sunfish= 
hybrid sunfish; r .. sunfish:..: redear sun.fish. 

2reeding changed to area indicated .. 
CID 
N 



APPENDIX C 

A COMPARISON OF THE NUMBERS, WEIGHTS, AND RANGES IN LENGTH OF- FISH 
CAUGHT WITH TRAPS IN FEEDING= AND IN CHECK=AREAS IN POND 1 

Species of Fish 

largemouth bass 

bluegill 

green sunfish 

red.ear sunfish 

hyb~id sunfish 

golden sniner 

TOTAL 

-

Total Numbers 
in Area~ 

Feeding Cbe~kI 

106 128 

0 1 

193 228 

0 2 

1 Q_ 

0 1 

300 360 

lrncludes more than one check-area., 

Total Pounds 
in Areas 

Feeding Check I 

29009 37058 

0.,53 

49.,88 · 58 .. 90 

0.,86 

0 .. 42 

0.20 

79039 98.07 

Length-Range 
in_Inch.es 

Feeding Check 

600=13 .. 6 6o0=12o4 

800 

4 .. S...903 4o3=8o8 

7.8 

7o0 

7 .. 5 

00 
u) 



Date 

June 20 

July 13 

July 18 

Augo 222 

Septo 18 

TOTAL 

Feeding 
Area 

1 

2 

2 

1 

2 

Speci!3s 
·ot·· 

Fish~ 

lo bass 
bo bullhead 

bo bullhead 

lo bass 
b., bullhead 

lo bass 
bo bullhead 
g .. shiner 

lo bass 
b. bullhead 

APPENDIX D 

FISH CAUGHT WITH SEINF.S IN POND 2 

Total Numbers 
From Areas·· - -

Feeding Check 

3 l 
11 2 

2 0 

2 0 
4 0 

3 2 
2 1 

72003 33 

5 0 
4 1 

7236 JJ) 

Total Peunds 
Frein Areag · - ·· 

Feeding Check 

2.65 
9 .. 36 -

1.68 

1.37 
3 .. 31 

lo07 
lo43 

36 .. 00" 

lo42 
3o41 

61060 

Ool9 
lo58 

Oo13 
OoSO 
0 .. 26 

~94 

3o90 

Length Range· · in 
Inches From Areas 

Fe_eding Check __ 

llo5-14o0 
1008-1208 

1105-1108 

lOoO-lloS 
10.8-11 .. 5 

5 .. 5-1105 
10 .. 8-11 .. 5 
1.5-5.0 

605-1105 
10.5-1203 

7.3 
llo3-llo5 

. 5o 5-506 
11~3 
lo5-5o0 

12.0 

11 .. bass= l~rgeiouth bass; bo bullhead: blac~ bullhead; g., s~iner = golden shiner0 

21/4-inch mesh aeines usedo 

.3r.rotal number estimated by weight-count methodo 

i 



APPENDIX E 

FISH CAUGHT WITH TRAPS IN POND 2 

Feeding=Area Check=Areas 
Species Po-unds P<.yunds Pounds Pounds 

Date of Number Total Number Total Number Total Number Total 
Fishl Weight Weight Weight Weight 

Area 1 Area 2 Area 3 Area 4 

June 28 lo bass .3 lo82 0 no trap no trap 
bo bullhead 2 lo47 1 Oo80 no trap no trap 

·June 29 lo bass 2 lo78 0 no trap no trap 
bo bullhead 3 2o31 0 no trap no trap 

June 30 ho bullhead 3 2o57 0 no trap no trap 

July 2 1., bass l Oo83 0 no trap no trap 
bo bullhead 3 2o42 l 0.,84 no trap no trap 

July 3 lo bass 3 2.,6o 0 no trap no trap 
bo bullhead 2 lo51 l Oo83 no trap no trap 

-
Area 2 Area 1 Area 3 Area 4 

-
July 4 bo bullhead 1 0.,70 0 no trap no trap 

July 5 lo bass I- 0 1 1.,62 no trap no trap 00 
u, 

" 



APPENDIX E (Continued) 

.Area 2 Area 1 .Area 3 Area 4 

July 5 b .. bullhead 3 2 .. .u 0 no trap no trap 

July 6 b .. bullhead 3 2.60 0 trap set trap set 

July 7 lo bass 0 2 1.52 0 0 
bo bullhead 4 3ol0 0 0 1 o.68 

July 9 1. bass 0 0 0 1 Oo90 
b. bullhead 3 2.51 0 0 0 

July 10 lo bass 3 2 .. 50 0 2 2o09 0 
b .. bullhead 4 2.98 0 0 0 

July 11 lo bass 1 o .. 86 0 l 0 .. 24 4 4o94 
b. bullhead 7 6.05 1 0 .. 70 0 0 

July 12 b., bullhead 4 3 .. 01 0 4 3 .. 31 0 

July 13 1 .. bass 4 1 .. 95 0 0 -1 0 .. 81 
b .. bullhead 1 o.77 2 1.97 0 0 

Area 1 Area 2 Area 3 Area 4 
-

Sept. 3 1. bass 6 0.94 1 0.16 no trap 2 1.43 
b., bullhead 2 2.44 0 0 

Sept .. 5 1. bass 3 2.34 0 no trap 1 o.86 co 
(J'\ 



Septo 5 ·bo bullhead 2 

Septo 7 1 .. bass 4 
bo bullhead 2 

_Sept. 9 0 

Septo 11 bo bullhead 1 
g. shiner 1 

Septo 1.3 lo bass 6 

Septo 15 bo bullhead 0 

Septo 17 lo bass 7 
bo bullhead 2 

Septo 19 1. bass 2 
b. bullhead 2 

APPENDIX E (Continued) 

Area 'l Area 2 

lo72 0 

2o46 1 Oo24 
lo72 0 

0 

Area 2 Area 1 

Oa95 0 
Oo13 0 

Oo91 0 

1 Oo85 

lolJ 0 
1 .. 20 0 

OolJ) 0 
2oJ9 0 

Area 3 

no trap 

no trap 

no trap 

Area 3 

no trap 

no trap 

no trap 

no trap 

no trap 

0 

l 
0 

0 

0 
0 

0 

0 

0 
0 

0 
2 

Ar.ea 4 

OolS 

Area 4 

0 .. 32 

OD 

""" 



Septo 21 L bass 
bo bullhead 

TOTAL 

APPENDIX E (Continued) 

Area 2 Areal Area 3 Area 4 
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 
2 

107 

1.,12 
2o29 

68039 

l 
0 

lJ 

Oo21 

9o74 

no trap 

7 5o64 

0 
0 

1.3 10012 

110 bass~ largemouth bass, bo bullhead~ black bullhead; go shiner~ golden shiner. 

00 
00 



APPENDIX F 

. A. COMPARISON OF THE NUMBERSj WEIGHTS, AND RANGES IN LENGTH OF FISH 
CAUGHT WITH TRAPS IN FEEDING- AND IN CHECK-AREAS IN POND 2 

Species o;f Fish 

largemouth bass 

black bullhead 

golden shiner 

TGrAL 

Total Numbers 
in.Areas 

Feeding Check"I 

50 19 

56 14 

1 0 

107 33 

. 
lrncludes more than one cheek-areao 

Total Pounds 
in Areas 

heding=C--h_e_c_k...,l 

21064 15020 

47012 10030 

Ool3 

68089 25050 

-
•,-·'>: • 

Length· Range 
_ in Inches 

Feeding Check 

50.3-15.3 603-15.,0 

1005-1.300 604-1206 

605 

00 
\0 



Date 

June 21 

July 19 

Augo 20 

TOTAL 

Feeding 
Area 

4 

l 

4 

- -~- --·- ··-

Species 
or·· 

Fishl 

lo bass. 
bluegill -
b. crappie 
r. sunfish 

lo bass 
bluegill 
bo crappie 

1. bass 
bluegill 
bo crappie 
go sunfish 
ro sunfish 

APPENDIX G 

FISH CAUGHT WITH SEINES IN POND 3 

Total Numoers 
.. 

Total Pounds Length Range· iri 
· Froin Areas· · - From Areas· - Inches From Areas 

Feeding Check Feeding Check Feeding Check 

3 0 1.86 9o0-12o0 
17 5 2o28 Oo51 308-8.0 2o3-5ol 
4 3 Oo65 0.43 5o5-7o0 503-7.0 
1 0 Oo32 7o5 

2 0 lol3 803-1105 
53 7 6093 o.69 lo3-6o5 2o0-5o5 
1 l Oo21 Oo25 7 .. 3 7 .. 8 

2 1 lo20 Oo30 9 .. 5-11 .. 5 Sol 
10 3 1 .. 54 0.,41 4a3-6o5 405-508 

5 2 Oo89 0.26 4'o9-7o6 5o5-7o0 
2 0 0.16 405-408 
3 0 0.,51 5ol-6o3 

-
103 22 17068 2o85 

110 bass= largemouth bass; b. crappie= black crappie; r. sunfish= redear sunfish; g. sunfish: 
green sunfish .. 

~ 



APPENDIX H 

FISH CAUGHT WITH TRAPS IN POND .3 

-------'-·--. -· 

Feeding=Area - Cheek...A.reas 
Species Pounds Pounds - Pounds Pou.rids 

Date or- Number Total Number Total Number Total Number Total 
Fishl Weight Weight Weight Weight 

Areal Area 2 Area .3 Area 4 

July 18 bluegill 11 lo.32 0 0 2 Ool5 
bo crappie .3 Oo.36 l OolO 5 0~72 .3 Oo24 

July 19 bluegill 8 Oo75 0 l OolO 0 
bo crappie 8 loll 0 3 Oo44 6 Oo52 

July 20 lo bass 2 2o21 2 lo OS 0 l lo02 
bluegill 8 Oo97 1 Oo09 l Oo08 2 Oo33 
bo crappie 6 Oo92 l Oo26 3 Oo.34 2 Oo35 
ro sunfish 2 Oo67 0 0 0 

July 21 lo _bass 2 lo41 0 l Oo30 0 
bluegill 11 lo30 1 Ool2 2 Oo19 1 Ool5 
ro sunfish 1 OolO 0 0 0 
bo crappie 0 0 3 Oo.36 4 Oo5l 

July 22 1. bass 0 1 Oo32 0 0 
bluegill 5 0068 1 Oo09 2 Oo.34 l Ooll 
bo crappie 3 0.41 0 2 Oo.35 2 0 • .32 

\0 .... 



APPENDIX H (Continued) 

Area 4 Area 2 Area 3 Areal 

-
July 23 L bass 1 0.06 0 0 0 

bluegill. 0 0 0 3 Oc31 
bo crappie 3 Oo49 l 0.08 5 L03 2 Oo29 

July 24 bluegill 12 Oo95 0 l Oo17 1 Oo08 
bo crappie 2 0.16 0 3 Oo28 l Oo06 

July 25 L bass 2 L82 2 Oo43 0 1 Oo70 
bluegill 13 lo37 0 0 1 Oo07 
bo crappie 5 Oo75 0 0 2 Oo30 

July 26 L bass 0 1 Oo82 0 0 
bluegill 11 0,.97 0 0 0 
bo crappie 3 Oo42 0 2 Oo24 1 0.06 

July 27 L bass 0 0 1 Oo80 0 
bluegill 5 Oo51 0 0 0 
b. crappie 0 2 0.32 1 0.07 1 0.07 

July 28 b::J_uegill 8 0.75 0 0 1 0.11 
b. crappie 2 0.27 1 0.10 1 0.04 0 

July 30 L bass 3 lo6J 1 O.JO 0 2 Ll6 
bluegill 4 o.63 1 Oo08 1 Oo09 l 0.08 
b. crappie 3 0.59 3 0.32 3 0.43 0 
r. sunfish 1 0.15 0 2 0.31 0 

\0 
N 



APPENDIX H (C'ontinued) 

Area 4 Area 2 Area 3 Area 1 

July 31 lo bass 0 l Oo45 0 .1 0088 
bluegill 7 Oo42 0 0 1 Ool4 
bo crappie 4 Oo36 2 Oo30 1 Ooll 0 
ro sunfish 2 Oo25 0 0 0 

Auge 1 lo bass 1 0068 1 Oo41 0 0 
bluegill 7 Oo69 0 2 Oo27 0 
bo crappie 2 Oo26 2 Ool7 0 1 Oo08 

Septo 3 bluegill 3 Oo46 1 0 .. 06 0 0 
bo crappie 0 0 2 Ool7 1 Oo35 
go sunfish 4 Oo·64 0 2 0.26 0 
ro sunfish 3 Oo46 0 0 o. 

Septo 5 bluegill 4 Oo28 0 0 0 
bo crappie 5 lo05 0 0 0 
g9 sunfish 5 0088 0 6 Oo9.3 0 
ro sunfish 4 0.62 0 0 0 

Septo 7 lo bass 2 lo8.3 0 0 0 
bluegill l OolO 0 0 0 
bo crappie 5 lo26 1 Ool7 0 3 Oo90 
go sunfish 2 Oo.35 l Ool9 2 0 .. 40 0 
r. sunfish 1 0.17 0 l Ool6 1 0.23 

Septa 9 bluegill 3 Oo20 0 l Ooll 0 
bo crappie .3 Oo4l. 1 O .. lQ 0 0 
go sunfish 1 Qo06 0 0 0 

\0 
w 



APPENDIX H (Continued) 

Area 4 Area 2 Area 3 Area 1 

Sept,, 11 bluegill 4 Ool5 0 0 l Oo04 
bo crappie 6 Oo69 0 0 0 
go sunfish 2 Ool2 0 -o 0 

Areal Area 2 Area 3 Area 4 

Septa 13 lo t1ass"- l 0088 0 0 0 
bluegill 0 0 l Oo07 2 Ool2 
bo crappie 2 0 .. 48 0 0 l Oo32 
ro sunfish 1 0 .. 15 0 0 0 

S-epto 15 lo bass 0 0 0 l 0 .. .39 
bluegill 5 Oo77 0 0 0 
b .. crappie .3 0 .. .38 0 1 Ool2 2 Oo23 

Sept. 17 L bass 2 lolO 0 0 0 
b., crappie 2 Oo38 0 1 Oo.35 . 2 Ool4 
g .. sunfish 1 0.,15 0 0 0 
ro sunfish 5 0-.79 0 0 0 

Septa 19 lo bass 2 1 .. 24 0 0 0 
,., bo crappie 2 0.,.39 0 0 0 .. ro sun:f'ish 1 0 .. 26 0 0 0 

Sept .. 21 lo bass 2 1 .. 76 0 0 0 
bluegill 5 o .. 68 0 0 0 
b. crappie 1 0 .. 32 0 0 1 0 .. 20 

\0 
~ 



APPENDIX H (Continued) 

Area 1 Area 2 Area 3 Area 4 

'--
Septo 21 go sunfish l Ool8 0 0 0 

go shiner 1 0 .. 1.:, 0 0 0 

Oct. 3 lo bass l Oo.32 0 0 0 
bluegill 2 Ool5 l Oo05 0 0 
bo crappie 2 Oo20 0 0 0 
go sunfish 3 Oo48 0 0 0 

Octo 7 bluegill 2 Oo09 0 0 0 
go .sunfish 2 Oo.34 0 0 0 
ro sunfish 1 Ool6 0 0 0 

Octo 10 all traps were moved into feeding area 

Octo 11 0 0 0 0 

Octo 1.3 0 0 0 0 

Ooto 22 bluegill 1 Oo07 0 0 0 

-
TOTAL 280 47097 .31 6041 6.3 9o6J 59 lloOl 

110 bass= largemouth bass; g. sunfish= green sunfish; ro sunfish= redear sunfish; go shiner~ 
golden shiner; bo crappie e black crappieo 

\D 
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APPENDIX I 

A COMPARISON OF THE NUMBERS, WEIGHTS, AND RANGES.IN LENGTH OF FISH 
CAUGHT WITH TRAPS IN FEEDING- AND IN CHECK-AREAS IN POND .3 

Species of Fish 

largemouth bass 

bluegill 

black crappie 

green sunfish 

redear sunfish 

golden shiner 

TOTAL 

Total Ntilllbers 
in A:r.eas 

Feeding· Che~kI 

21 17 

140 .35 

75 86 

21 11 

22 4 

l 0 

-
280 15.3 

lrncludes more than one check-areao 

Total Pou.rids 
in Areas· 

Feeding CheckJ: 

14094 9o06 

14026 Jo60 

11066 llo91 

.3o20 lo78 

.3o78 Oo70 

Ool.3 

47097 27005 

Length Range 
in Inches 

F<:1eding Check 

4o8=14o.3 608-1.300 

Jo5-7ol Jo5-6o5 

4oJ-8.6 4o0-8oO 

408-604 4o9=6.0 

4 • .3-705 5o0-6o4 

601 

'° "' 



Date 

Augo 8 

Augo 9 

A.ugo 10 

Augo 11 

Augo 13 

Augo 14 

APPENDIX J 

FISH CAUGHT WITH TRAPS .lN POND 4 ·,, __ _ 

Species 
or· 

Fishl 

b O . bullhead 
bluegill.· 
ro sunfish 

b~ bullhead 
b. crappie 

bo bullhead 
bluegill 
bo crappie 

bluegill 
bo crappie 

bo bullhead 

b o .bullhead 

Feeding=Area-· ~ 
Pounds 

Number Tota.I" 
Weight 

Area 1 

1 Oo85 
8 0~61 
1 OoJJ 

2 lo8'7 
l Ool2 

1 Oo85 
1 OolO 
2 Oo63 

1 Ool3 
2 Oo2l 

2 lo77 

Area 2 

0 

Check=Area -· . 
Pounds 

Number Total 
Weight 

Area 2 

0 
0 
0 

1 Oo90 
0 

0 
0 
0 

0 
0 

0 

Area 1 

2 .1.77 
'° ...... 



APPENDIX J (Continued) 

Area 2 

-
Augo 14 bluegill 1 o .. os 

b o e-rappie_:_ 0 

Augo 15 b., bullhead 0 
bluegill 0 
g. sunfish 0 

Augo 16 0 

Augo 17 bo bullhead 1 a.so 
b .. crappie 2 0.23 
g. sunfish 2 0 .. 37 
r., sunfish 1 0.14 

Aug. lS b. bullhead 2 1.75 
bluegill 2 0.20 

Aug •. 20 b. bullhead 1 0.82 
bo crappie 1 o.;1 
go sunfish 1 0.14 

Aug. 21 bo bullhead 4 3.30 

Area 1 

2 0.,19 
2 Oo41 

1 o.ss 
3 0.3; 
1 Oo08 

0 

l o .. 89 
0 
0 
0 

0 
o. 

0 
1 0 .. 14 
0 

0 

\0 
00 



APPENDIX J (Continued) 

Area 2 Area 1 

Augo 21 

TOTAL 

g. sunfish 
ro sunfish 

1 
1 

42 

0.18 
0.18 

15.97 

0 
0 

14 

lb. bullhead:::: black bull};!.ead; g. sunfish s green 
sunfish; r. sunfish :;: redea'r sunfish; b. crappie ~ black 
crapPie .. 

5.61 

\0 
\0 



APPENDIX K 

A COMPARISON OF THE NUMBERS, WEIGHTS, AND RANGES IN LENGTH OF FISH 
CAUGHT WITH TRAPS IN FEEDING- AND IN CHECK=AREAS IN POND 4 

Species of Fish 

,_ 
bluegill 

black bullhead 

black era ppie 

green sunfish 

redear sunfish. 

Tar AL 

-

Total Numbers 
in Areas 

Feeding Check 

. 
13 5 

14 5 

8 3 

4 1 

3 0 

42 14 

Total Pounds 
in Areas 

Feeding Check 

lol2 Oo54 

12.01 4e4L~ 

lo70 0.,55 

o .. 69 Og08 

0.45 

15.97 5*61 

Length Range 
~ in Inches 

Feeding Check 

4.0=5.,8 4c5=5o5 

lle0=12o0 10o8=11,.8 

5o0=9e5 5,,0...800 

5 .. 0-6 .. 3 4.3 

5.3-5.5 

I-' 
0 
0 



Date 

July 24 

Augo 24 

TCYrAL 

Feeding 
Area 

1 

4 

Speoi~s 
or--

Fishl 

1. bass 
b. bullhead 
b,. crappie 
g. sunfish 

lo bass 
bo bullhead 
b. crappie 

APPENDIX L 

FISH CAUGHT WITH SEINE'S IN POND 5 

Total Numbers Total Pounds -Length Range- in 
. . From Areas - - . From Areas . Inches From Areas 

Feeding Check Feeding Check Feeding Check 

4 0 4,.'46 9 .. 3-16.1 
2 0 1.71 lOo0-11.3 

12 3 2.41 Oo23 __ 4.8-9.3 4,. 2-4.8 
0 1 0.11 5.0 

l 0 0.43 9.3 
0 1 1.37 12.0 
9 2 1.95 0060 4,.3-10.0 4.5-9 .. 0 

28 7 10.96 2.31 

110 bass = largemouth bass; b. bullhead :.= black bullhead; b,. cr_appie = black crappie; g. sunfish :: 
green sunfish,. 

I-' 
0 
I-' 



APPENDIX M 

FISH CAUGHT WITH TRAPS IN POND 5 

--·- . ___ -- - - -· - -

_ Feeding-Area .. - Check-Areas 
Species Pounds Pounds Pounds Pounds 

Date of' Number Total- Number Total Number Total. Number Total 
Fishl Weight Weight Weight Weight 

Area 1 Area 2 Area 3 Area 4 

Augo 8 1 .. bass 3 6017 0 0 0 
b. crappie- 2 1.19 0 0 0 
b., bullhead 0 l lo22 0 0 

Aug. 9 b. crappie 4 Oo95 l 0.08 0 0 
b. bullhead 1 Oo70 0 0 1 lol9 

Aug. 10 b. crappie 4 o.so 1 0 .. 07 1 0.11 0 
bo bullhead 1 1.30 0 0 0 

Aug. 11 1 .. bass 1 0.39 0 0 0 
b. crappie 3 0.77 0 0 1 0.07 

Aug. 13 b. crappie 5 1.10 2 0.18 0 0 

Aug. 14 b. crappie 5 0.59 1 0 .. 51 0 1 0.07 
g. sunf'ish 1 0.10 0 0 0 

Aug., 15 bo crappie 8 1.76 0 1 0.12 l 0.10 

t-' 
0 
N 



APPENDIX M (Continued) 

Area 4 Area 2 Area .3 Area 1 

Auge 16 bo crappie 7 0.35 0 0 2 0.10 
go sunfish 3 Oo21 0 0 0 

Aug. 17 lo bass 2 Jo44 0 0 0 
b. crappie 6 0086 1 Oo09 2 Oo14 1 0.05 

Augo 18 b. crappie 16 1.54 2 Oc08 0 1 0.10 
go sunfish 2 Oo2l 0 0 0 
b. bullhead 1 0.73 0 0 0 

Aug. 20 b. crappie 10 lo05 1 Ool3 1 OolO 2 0.22 
g. sunfish 2 0.31 0 0 0 
b. bullhead 1 1.20 0 0 0 

Aug. 21 b. crappie 21 lol7 5 0.20 1 0.04 3 0.12 
b. bullhead 0 0 1 1.,40 0 

TOTAL 109 26.89 15 2.56 7 l.,91 13 2o02 

Area 1 (no traps used in area 2 and area 3) Area 4 

Sept. 24 L bass 3 4.65 0 
b. crappie 3 0.93 1 0 .. 12 

Sept .. 25 bo bullhead 1 1.05 0 
b. crappie 1 0.16 0 I-' 

0 
w 



Septo 26 lo bass 1 
bo crappie 3 

Septe 27 lo bass 0 
bo crappie 2 

Septo 28 lo bass 1 
bo crappie 1 

Septo 29 bo crappie 2 

TOTAL 18 

APPENDIX M (Continued) 

Area 1 (no traps used in area 2 and area 3) 

Oo-/JJ 
o .. 66 

Area 4 (no traps used in area 2 and area 3) 

0 .. 50 

2 .. 87 
0.12 

o.66 

12 .. 06 

Area 4 

0 
1 0.,14 

Area 1 

1 o.46 
2 0066 

0 
0 

0 

5 1.38 

110 bass= largemouth bass; bo bullhead 8 black bullhead; bo crappie~ black crappie; go sunfish= 
green sunfish. 

I-' 
0 
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APPENDIX N 

A COMPARISON OF THE NUMBERS, WEIGHTS, AND RANGES IN LENGTH OF FISH 
- CAUGHI' WITH TRAPS IN FEEDING- AND IN CHECK-AREAS IN POND 5 

Species of Fish. 

largemouth. bass 

black bullhead 

black crappie 

green sunfish 

TGrAL 

Total Numbers 
in Areas 

Feeding CheekI 

11 1 

5 3 

103 36 

8 0 

127 40 

lincludes more than one cheek-area. 

Total Pounds 
1n Areas 

Feeding Checkl 

17.98 o.46 

4.98 3.81 

15.16 3.60 

o.83 

38.95 7.87 

Length -Range 
in Ingbes. 

Feeding Check 

9.0-16.5 905-12.3 

10.0-12.0 11.5-12.3 

3.6-11.0 3.5-10.0 

4.8-5.0 

.... 
0 
VI 



Date 

July 9 

Augo 7 

TOTAL 

Feeding 
Area 

3 

1 

Species 
o:t 

Fishl 

lo bass 
bluegill 
go sunfish 
g. shiner 

lo bass 
bluegill 
g. sunfish 
g. shiner 

APPENDIX 0 

FISH CAUGHT WITH SEINF.S IN POND 6 

Total Numoers Total Pounds Length Range- ili 
/ - From Areas- - From Areas- Inches From Arias 
Feeding Check Feeding Cheek Feeding Check 

--
\ 

3 0 3.59 903-16.0 
38 11 2.ss 0.95 4.3-6.3 4.0-5.8 
4 2 0.12 0.14 4.5-7.3 5.0-5ol 
3 1 0.32 OolO 6. 5-7 • .0 7.0 

2 0 1.43 llo0-llo3 
12 7 0.91 0.38 4 .. 3-5.4 4.0-4.5 
9 2 o.74 0.22 5.0-508 5.1-5 .. 8 
1 0 0 .. 11 7.0 

72 23 10.70 1.79 

11. bass= largemouth bassi g .. sunfish :a: green sunfish; g. shiner= golden shiner. 

..... 
0 
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Species 
Date o:f' 

Fishl 

Augo 3? bluegill 
go shiner 

Augo 42 lo bass 
bluegill 
go shiner 

Aug" 62 bluegill 
go shiner 

Augo 7 bluegill 
g. sunfish 
go shiner 

Augo 8 bluegill 
g .. sunfish 
g. shiner 

APPENDIX P 

FISH CAUGHT WITH TRAPS IN POND 6 

--- . -- --- . -· 

Feeding...Area · -check-Areas 
Pounds Pounds Pounds 

Number Total Number Total. Number Total 
Weight Weight Weight 

Area 1 Area 2 Area 3 

--

150 16.;o 75 7.50 00 9./JJ 
10 1.60 6 0 .. 84 6 O .. S4 

1 0.10 0 0 
53 6036 1; 1.52 20 lo83 
0 0 1 0.18 

128 14.36 46 3.45 62 6010 
0 0 l 0.17 

56 3o41 27 1.40 17 1.16 
10 0.75 12 o.s5 16 1.48 

0 0 1 Q.,10 

58 4.24 5 0.45 29 2ol6 
11 1.,06 6 0.50 7 0.77 

2 Oo24 2 0 .. 28 0 

1--' 
0 ...... 



APPENDIX P (Continued) 

Area 3 

Augo 9 bluegill . 26 108.J 8 
go sunfish 8 Oo74 1 
g. shiner ], Ool2 1 

Aug. 10 bluegill 32 2.88 21 
g. sunfish 10 0.89 6 
go shiner 2 0.33 1 

Auge 11 bluegill 46 3.06 3 
go sunfish 6 0.76 6 

Augo 1.3 bluegill 39 3o22 16 
g,. sunfish 4 Oo44 ; 

Aug., 14 bluegill 23 1.77 7 
g. sunfish 2 0.19 2 

Augo 15 bluegill .34 2.20 12 
g .. sunfish 13 1.66 8 
g. shiner 1 0.12 0 

Area 2 

Oo4~ 
0.16 
Ool5 

1.32 
0.,66 
0.14 

0.43 
0 .. 60 

1 .. 14 
o.61 

0.53 
0.25 

o.s2 
0.78 

18 
9 
0 

16 
8 
0 

16 
2 

19 
3 

10 
4 

11 
1.3 

0 

Area 1 

1.47 
loOl 

loOO 
Oo90 

lo20 
Oo22 

lo36 
0.2; 

0.57 
o .. 65 

lo07 
1.26 

... 
0 
00 



Augo 16 

TOTAL 

bluegill 
go sunfish 

APPENDIX P (Continued) 

3.3 
s 

767 

Area 3 

2o04 
0.,64 

72 .. 11 

5 
2 

298 

Area 2 

0.,28 
0 .. 16 

25 .. Jl 

10 
1 

380 

Area 1 

0.,59 
OolO 

35.,S4 

11., bass~ largemouth bass; g., sunfish~ green sunfish; go shiner a golden 
shiner.o 

2Almost all of the fish captured on these dates were deade 

1--h 
0 
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APPENDIX Q 

A COMPARISON OF THE NUMBERS, WEIGHTS, AND RANGES IN LENGTH OF--FISH 
CAUGHT WITH TRAPS IN FEEDING- AND IN CHECK-AREAS IN POND 6 

Species of Fish 

largemouth bass 

bluegill 

green sunfish 

golden shiner 

Tar AL 

Total Numbers 
in Areaa 

Feeding Cbeokl 

1 0 

678 548 

72 111 

16 19 

767 678 

lincludes more than one eheek-area. 

Total Pounds 
inAreal:J_ 

Feeding Cheokl 

o.7o .. 

61.87 -47.24 

7.13 11.21 

2.41 2.70 

72.11 61.15 

Le:ngth-Range 
-1n_Inehes 

Feeding Check 

11.0 

3.5-6 .. o 2.8-5.8 

404-6.o 4.3-7.3 

600-700 6.0-6.5 

.... .... 
0 



APPENDIX R 

FISH CAUGHT WITH SEINF.8 IN POND 7 

_, - --

Speei~s Total Numoers Total Pourids Length Range iri. 
Date Feeding of' - Frein Areas From Areas Inches From Areas 

.Area Fishl Feeding Check Feeding Check Feeding Check 

June 25 1 1. bass 2 0 1.60 10.,5-11.0 
bo bullhead 1 0 -Oo70 10.5 

July 21 2 1. bass-··· 5 0 4.89 10.5-12 .. 5 
b. crappie 4 1 1.89 0.29 8 • .3-9 • .3 7.0 
g .. sunfish 3 1 0.57 Oo25 4.8-7.0 6.5 

Aug. 142 1 1 .. bass 2 0 1.54 10.5-11.5 
b. crappie 1 1 0.30 o.63 8.0 9.5 
go sunfish 27 2 i.51 0.18 1.8-7.0 .3.5-4.8 
g. shiner 96003 20 48.00 Ool5 205-6.5 2.5-6 .. 0 

TGrAL 9645 25 61 .. 00 1.50 

11., bass= largemouth bass; b. bullhead= black bullhead; b .. crappie= black crappie; g., sunfish::: 
green sunfish; g. shiner= golden shiner. 

21/4-ineh me~h seines used., 

3'.rotal weight estimated by weight-oount methodo 

t-' 
I--' 
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Date 

Aug. 17 
. I 

Aug. 18 

Aug. 20 

Aug .. 21 

Species 
of 

Fishl 

1. bass - -­
b .. oullhead 
b. crappie 
g .. sunfish 

1. bass 
b. bullhead 
b. crappie 
g .. sunfish 

1. bass 
bo crappie 
go sunfish 

L bass 
bo bullhead 
b. crappie 

APPENDIX S 

FISif CAUGHT WITH TRAPS IN POND 7 

Feeding-Area- -
Pounds 

Number Total -
Weight 

3 
0 
4 
1 

l 
0 
0 
0 

0 
2 
0 

2 
l 
6 

Area 1 

3.39 

1.66. 
0.18 

Area 2 

0.70 

o.66 -

2.13 
0.72 
3.95 

-CheQk .... J\I'eas 
Pounds 

Number Total Number 
Pou.rids 
Total 
Weight 

0 
6 
-0 
.2 

3 
1 

-2 
1 

l 
Q 
1 

2 
0 
-0 

Weight 

J\rea 2 --

0.27 

Areal----

3.02 
0.72 
0.79 
0.28 

0.74 

0 .. 20 

2.08 

0 
l 
1 
l 

0 
0 
0 
2 

l 
0 
0 

4 
0 
0 

Area 3 

o.6; 
0.38 
0.04 

Area 3 

0.32 

0.71 

3.37 

I-' .... 
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APPENDIX S {Continued) 

... Area 2 Area 1 Area 3 

Augo 21 go sunfish 2 Oo/1:J 0 0 

Augo 22 L bass 2 1,,74 0 1 1.,22 
bo crappie 2 LOO 0 0 
go sunfish 2 Ocl3 1 0.,18 0 

Auge 23 bo bullhead 1 0,.70 0 0 
bo crappie 2 o .. 84 0 0 
go sunfish 1 Oe43 1 0 .. 09 l 0.,20 
g .. shiner 0 0 l 0 .. 06 
Co catfish 1 1 .. 22 0 0 

Augo 24 go sunfish 4 Oc36 1 OolO 1 Ocl6 

Area 1 Area 2 Area 3 

-
Auge 25 L bass 0 ·1 1 .. 02 0 

bo crappie 0 2 0.,72 0 
go sunfish 1 Oc13 1 0 .. 08 0 

Aug., 27 L bass 1 Oo96 1 o .. so 0 
bo crappie 0 1 0.,50 0 
g .. sunfish 0 1 0,.27 0 

Aug., 28 1. bass 2 lo79 0 0 
b. crappie 1 0 .. 57 0 0 
g. sunfish 0 1 0.,05 0 ~ 

I-' 
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APPENDIX S (Continued) 

Area 1 Area 2 Area 3 

··-

Augo 28 Cc catfish 1 30~6 0 0 

~Ugo 29 b .. crappie l Oo31-~ 0 0 
g. S'Wlfish 6 Oo52 l 0.06 0 
r. sunfish 0 0 1 Oo23 

Augo JO lo bass 2 2o47 0 0 
bo bullhead 0 1 0.81 0 
bo orappie 2 0.98 0 0 
go sunfish 2 0.13 0 0 

= 

Area 2 Areal Area 3 

.Sept. 24 lo bass 4 2.86 1 0.79 0 
bo crappie 3 1.40 0 0 
g. sunfish 0 1 0 .. 17 0 

Sept., 25 lo bass 2 lo99 0 0 
b. bullhead 0 l 0.78 1 Oo83 
bo crappie 2 1,.06 0 0 
go sunfish 0 1 0 .. 24 0 

Sept., 26 bo crappie 2 Oo78 0 0 
g .. shiner 1 OolO 0 0 

..... ..... 

.i::--



APPENDIX S (Continued) 

Area 1 Area 2 Area 3 

Septo 27 L bass 2 1.56 0 0 
bo crappie l Oo40 0 0 
go sunfish 1 Oo32 2 0.,47 0 

Sept. 28 L bass· 3 2o65 0 0 
bo crappie 2 0.,86 0 0 
b. bullhead 0 2 1 .. 65 0 
go sunfish J 0.70 1 Ool8 1 0.16 

Septo 29 L bass 1 0088 0 0 
b. crappie 1 Oo47 0 0 

-
TOTAL 84 47.42 35 17.06 17 8.33 

110 bass :ai: largemouthhassi bo bullhead :ai: black bullhead; b. crappie :a: black 
crappie; go sunfish g green.sunfish; r., sunfish= redear sunfish; g .. shiner= 
golden shiner; c~ catfish@ channel catfish .. 

..... 
I-' 
VI 



APPENDIX T 

A COMPARISON OF THE NUMBERS, WEIGHTS, AND RANGES IN LENGTH OF FISH 
CAUGHT WITH TRAPS IN FEEDING= AND IN CHECK-AREAS IN POND 7 

Total Numbers Total Pounds Length~Rari.ge 
Species of Fish in Areas in Areas in Inches 

Feeding Checkl Feeding Checkl Feeding Check 

. ' 

largemouth bass 25 15 2.3.12 13 .. 75 10.3-12.9 10.5-1203 

black bullhead 2 7 L42 5o44 1005-1008 1003-11.5 

black crappie 31 6 14 .. 94 2 .. 39 7.5-13.0 7.5-8.5 

green sunfish 23 22 J • .36 3.52 J.8-7e5 308-7.0 

redear sunfish 0 1 0 .. 23 6.0 

golden shiner 1 1 0.10 0.06 6.0 5.5 

channel catfish 2 0 4.48 15.0-20.1 

-
TOI'AL 84 52 47.42 25.39 

lrnclud®s more than one check-area. 

I-' 
I-' 
0\ 
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State University in July 1958, with a major in Zoology. 

Experience: Served three years (1942=1945) in United States 
Air Force; worked summers of 1953 and 1954 for McGimpsey 
Fisheries, Langley, Oklahoma; employed as park ranger 
during the summers of 1951, 1952, and 1955 at Glacier 
National Park, Montana; graduate teaching assistant in 
Zoology, Oklahoma State University, 1953-1955; Research 
Fellow, Oklahoma Cooperative Wildlife Research Unit, 
Oklahoma State University 1 1955=1958. 

Organizations: Sigma Xi, Phi Kappa Phi, and Wildlife Society. 


