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This 'i.he:sis co:o:tains 'the results of a study undertaken with the 

view of aJ!l.alyzin.g \b.e growth rates of the black and the wh.i te ~ra.ppie~ 

?9.moxh ni1I£:'=J1Mula:ty (Le Sueur) and Pemoxh annularis .Ba!in.esque 9 

in usociation with their :resrpec1dve feeding ha'!.'lih 9 in :representative 

Oklahoma lake1 9 to learn if food acquired is 'the dominant factor im.= 

flueneing growth. rates. There has been m:aeh cqntroversy regarding the 

canse or Cllause1:1 of 11oor growth e:xhib_ited by fish. in ~ impomldmenh .. 

Little faetual info:rmatio~ is available to substantiate such discussion. 

,ost impoumed waters experience a rapid growi~ plllpula.tio.n of fish 

immediately following impau.nd.ment. Th.e population builds to a peak9 then 

gradually declines with re1ultant small r~turns to the fisherman and poor 

~owth exhibited by fish in the lakeo This condition has been noted by 

Bennett (1947). Irwin (1945) 9 Ellis (1937) and others. 

!he :rise an.d. d.iecline i:n fishing s1u11ceH has been attributed to ma.uy 

factors. .Some fishery penoim.el contend that it is due to a 1pa.ce f'aci;o:r 9 

tllat there is insufficient room f~r the fish to attain a large and more 

desi~able size. Some l&J' that it is due to ~@verpopulation®o Overpoplll.a,,.; 

tion is such an indefinite term that its suppG::rters may switch back aJ1d 

forth between a:II;f one of several <e:xplu.a.Uonso :Bennett (1947) has placed 

the basic ~esponsibility for sueh ~onditions on the relative abundance of 

~ertain spe~ies ~f fish. Ellis (1937) a11d Irwin (1945) placed the de~line 

in suitable fishi:t:1g su~~e1s to a deeline or loss of ne~essary materials 

@f orga~ie origi• but have no~ attempted to ielineate what these materials 

might be. .Rcunsef'ell (U~dat@d) suggests food as th.e limiting facrtor 0 a_lli'! 

doe~ Aldriieh (1946b) but nd 'I.her pre:Bre~:t d.ai\a to $Ubsta:aUate the suppedtfon.o 

l 
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Practices to rejuvenate impoundments are by draining the lake or by 

otherwise destroyin,; the fish population present and restocking. Higher 

productivity of suitable fish has been obtained by both practiceso The 

former method has been advocated by Swingle and Smith (1942), Langlois 

(1946), Aldrich (1946b) and others. Aldrich (1946a) and Thompson (1937) 

attribute the beneficial effects of drainage to soil aeration. Irwin 

(1945) and Irwin and Stephenson (1951) have added vegetation to small 

impoundments with subsequent ·improvement in productivity. Irwin (verbal 

(statement) has drained lakes, planted crops on the exposed bottom and 

reflooded with resultant satisfactory fishing increases. Swin,;le and 

Smith (1942), by the use of commercial fertilizers have obtained similar 

results. Under some conditions partial poi soning of lakes, whereby only 

the arms are treated, has given beneficial results. Poisoning the fish 

and· later restocking has become common practice with the Oklahoma Game 

and Fish Department. 

The present study was undertaken to determine if fish grew slowly 

because they were receiving insufficient food due to a larger_population 

present than the available food could successfully support. Three lakes 

were chosen which, after examination of samples of fish, show~ that the 

respective populations comprised three categories from the fishermanus 

Tiewpoint: (1), those making satisfactory growth, (2), those ma.king poor 

growth, and (3), those intermediate in which only an occasional large 

crappie was ta.ken. Fish sampling was conducted; for one year (April 1952 

to April 1953). Collections from each lake were made every~ except 

Saturdays and Sund~s from April to October and thereafter on alternate 

d~s. The fish were taken to the laboratory9 measured, aged, their 

stomach contents analyzed and the resulting data examined for correla-
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tions between food acquired and rate of growth. 
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METHODS 

Sampling Fish Populations 

Fish collections were made PY the:iuse _of wire . tr_fi.P8 9 hoop:neils 0 gill 

nets 9 hook and line 9 and seineso 

Wire traps 9 as described by :Buck and Cross (1951) 9 were used most 

extensively. The traps were generally set on the lake bottom adjacent 

to the shore. However 9 one trap was tied to an empty oil drum and 

allowed to float free or anchored in a location 9 thus the trap could be 

held at the desired depth . It is believeQ this method might prove of 

ad.vantage for capturing fish not closely associated with the bottom. 

The method was developed too late to receive a thorough test but future 

experiments might prove it profitable. 

Hoop nets were of the O type,~ feet in diameter with one inch 

square mesh. These nets were used both with 10 foot wings and without 

wings . Occasionally a SO- foot lead of two inch mesh was employed. One 

end of the lead was tied to the center of the first hoop and the other 

stretched at 45 degrees to the wings which were placed in the form of a 

Vin relation to the trap. The hoop nets were often set by using poles 

on each end of a wing and one tied to the pot. The net was set in the 

form of a V. Anchors were sometimes employed instead of poles in deeper 

water. To run the net the wings were lifted into the boat and the fish 

worked into the pot. The pot could be opened anu the fish easily re­

moved. 

Gill nets were used on two occasions only. 

Hook and line fishing was done using wet flies and casting plugs. 

No attempt was made using_ live bait. 

- 4 
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Seining was done in Country Club Lake using a 50- foot bag seine of 

l,!-inch mesh. 

Gear sets were made throughout most of the lakes except for Boomer 

Lake where fishing was confined to the shallower areas adjacent to the 

shore. Fishing was consistently better in the waters close to the shore 

except in the hottest summer weather in Country Club Lake where crappie 

could be taken only toward the middle of the lake. 

Fishing gear was run every day except Saturday and Sunday from 

April until October. Afterward, sets were run every other day. Due to 

the use of the lakes by the general public , sets were not run on the week­

end, as it was thought advisable that trap locations not be made known. 

Collecting and Recording Data 

All crappie captured were used in the study. There was no selec­

tion other than the normal selection due to trapping methods or to the 

traps used . The specimens were weighted, measured and the stomachs re­

moved while the fish were in a fresh condition. The longest period that 

any fish was held after removal from the traps was approximately l! hours 

and then they were placed in a pail of water. The lake visited first 

was alternated each week to prevent any undue favoritism toward the fish 

from a particular lake. As the traps were run, all fish were placed in 

the boat until each trap in that lake had been lifted and reset . The 

fish were then recorded as to species and numbers present and all but the 

crappie were returned to the lake, usually sufficiently active to swim 

away. The crappie were placed in a wet sack until the laboratory was 

reached, where they were immediately place in water and measurements 

begun. 

Total lengths in inches and tenths and weights in pounds and 
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hund.reths were recorded on scale envelopes. A sample of crappie scales 

from below the lateral line under ihe antenior end of the dorsal fin were 

taken and placed in tne scale envelope. The number, date, species , sex 

and lake were recorded. The stomach was removed and placed with a number 

similar to that on the envelope, on a piece of cloth about 4 inches 

square, 

The cloth was then rolled diagonally and the ends tied. The tools 

were inspected after each fish had been examined to ·prevent mixing of 

scales from one fish with those of another. 

Preservation of Stomachs 

After all fish stomachs for one days catch ha(i been removed and 

tied in cloth they were placed in a half gallon frui t jar in 10 per cent 

formalin solution. The stomachs were fixed in this solution until the 

jar was full 9 then the formalin was emptied and replaced with fresh 

water . The water was replaced three or four times over a period of two 

days and finally replaced with a 50 per cent solution of isopropyl 

alcohol. The stomachs were in this solution until analyzed. 

Stomach Analysis 

The cloth containing a stomach was removed from a jar and the en= 

closed stomach and number removed and the number recor.dedo This number was 

the only identifying mark and prevented unconscious bias in analyzing 

the stomach contents. The stomachs were numbered consecutively, regard­

less of lake, hencei it was impossible to identify whi ch lake a particular 

s t omach was from without referring to t he scale envelope . The stomach 

and lake from which it came were not matched until all stomachs had been 

analyzed. 



• 

7 

The contents were removed from the stomach and placed in a graduated 

centri.fuge tube which had been calibrated by the use of a graduated 

burette9 in tenths of cubic centimeterso The tenths on the centrifuge 

tube were estimated to the nearest halfo Water was titrated from the 

burette into the centrifuge tube until the stomach contents were covered 

and the number of cubic centimeters used recordedo The volume of the 

stomach content was computed from the total reading on the centrifuge 

tube and the known volume of watero 

The stomach contents were then thoroughly mixed with the water in 

the centrifuge tube and 1 cubic centimeter withdrawn by use of a gradu= 

ated pipette with a suction bulb attachedo The sample was then placed 

in a Sedgewich=Rafter Counting Chamber and the chamber placed on a piece 

of plexiglass which had been grided with lines having 1/16 inch inter= 

vals., The cell of the counting chamber covered 394 squares of the grido 

Three rows or 12 squares each (one=eleventh of the grid) were marked and 

except those mentioned below, each organism with at least half of the 

body inside a square was counted as one and recorded. Multiplying the 

number of organisms counted by 11 gave the number of organisms per cubic 

centimeter which when multiplied by the number of cubic centimeters to 

which the stanach contents had been diluted gave the number of organisms 

for that fish stomacho All large Insecta9 Pisces, Decapoda and Isopoda 

were counted without the use of the counting cell . All small insects9 

algae and nematodes were enumerated by counting all contained in the 

counting chamber and the number for that stomach calculatedo The cal= 

culated number of organisms and the proper identification number for 

that particular stomach were recorded on a sheet under appropriate 

headingso 

The fish number on the sheet was matched with that on the scale 



envelope to determine the lake from which the fish had come. after all 

stomachs had been analyzedo The data for each crappie was then placed 

on a J x 5 inch index card to facilitate filing and arranging the data 

for further analysis . 

Calculation of Age and Growth 

8 

The age and yearly growth of crappie can be determined by the fish 9s 

scale (Van Oosten~ 1929) . Layers of hyalodentine are laid down , on; t he 

cJUt'er 1lfaztgin o:fl. the smlle :th~J:!Jlil'.13 ld.u:gea dlr drcul:ll;~ IQ the '.fil.sh grmt.. 

When growth is retarded, as is the case during winter , these circuli are 

not always completed on the lateral margins of the scale . When the rate 

of growth is accelerated, as is the case in spring, the circuli parallel 

the entire margin of the scale, hence enclosing the uncompleted circuli 

forming a condition known as ncutting over". 

Crappie scales in this study were aged by counting as year marks or 

annuli the number of those "cut over" areas in which the cut over portion 

of the scale was identifiable on the lateral sides and the succeeding 

circuli could be followed all the way around the scaleo The age of a 

particular crappie then was equivalent to the number of annuli appearing 

on the scale. All scales aged were examined on a scale projection 

apparatus. 

The method used to calculate the length of a fish at a particular 

age was by direct proportion in which it is assumed that the length of 

the scale and of the fish grow.. in direc t proportion. That is& the 

total length of the fish at capture is to the total length of the scale 

(focus to anterior margin of the median radius) as the length of the fish 

at a particular age is to the length of the scale at that annulus. 
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A nomograph was constructed as described by 1owery (1951) and used 

to solve the above proportion for the fish length at each annulus. A 

piece of plexiglass 1/16 inch thick was ruled in tenth inch intervals 

with each tenth graduation inked and numbered consecutivelyo A second 

piece of 1/16 inch plexiglass one half inch wide was used as a swinging 

arm or marker., The arm was attached by one end to the ru.led nomograph 

in such a manner that one edge coincided with zero on the nomograph. 

Zero of the nomograph was placed over the focus of a scale and the nomo­

graph rotated until the number corresponding to the length of the fish 

at capture intercepted the most posterior margin of the scale image at 

its central radiu$. The arm was then rotated to this point and the 

length of the fish was read directly from the nomograph at each annulus 

intercepted. 

All fish captured were not aged. A sample of the recorded crappie 

was taken by the following methodo The recorded lengths of crappie were 

organizedinto groups limited to 1/10 inch intervals~ All the fish in 

those groups co:Q,taining five or less fish were aged. In groups contain­

ing 6=20 f ish9 one half of the fish were aged. I.n groups containing over 

20 fish 9 one fourth of the fish were aged. The sample ta.ken from a group 

included representatives from each season in nearly equal rrumbers. If 

all the fish in a sample were of the same age no additional fish in that 

group were aged. If however 9 a fish was found to vary in age from the 

remainder of. the sample 9 an additional 25 per cent of the group were 

aged. If no variation in age occurred in the second sample all fish in 

that group 9 exclusive of the aberrant fish 9 were then assumed to be of 

the same age. All fish at both extremes of a normal l.ength-frequency 

graph were aged 9 therefore, a population with more than one predominant 
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age group had a greater percentage of the fish aged. It seemed that a 

good representation of the fish was procured by this procedure. 

Computation of Data 

All data was computed and checked by means of a Monroe Calculator. 

The method of computing data for :analyzing individuaJ. phases of the 

problem is explained at the beginning of each particular section. 



DESCRIPTION OF- THE THBEE LAXES STUDIED 

The lakes studied are in Fair Plains Township 9 Payne (Jo'u.nty9 

Oklahoma and subject to similar climatic influences. They are in the 

same general soil region so that a description of climate and soils will 

apply to each lake • 

.§,Q,ils g The soil is of the Reddish Prairie group which lie south of the 

true Prairie soils region. These soils occupy a broken belt of rolling 

prairie country extending from central Kansas through Oklahoma into north-

central Texas. The soil has developed from the Permian "Red Bedsn forma= 

tion in which the parent material is of red calcareous clay or sa.nd;v o.lq, 

Surface ~oils 9 on the smoother areas 9 are ratker deep and have a red or 

brown color largely composed of silt loam or very fine sandy loam texture, 

over subsoils of red and brown erwnbly c:lay or sandy clay- loam. The 

soils are thin and red on some of the sloping areas ( '~1pf' 

., . 
•' ,'.,.,. 

The sails on the watershed of the lakes studied belong in the Soil 

Conservation Service classification to Units 5 and 6. These soils are 

characterized by medium texture and va:ry from slow to very slow permea-

bility. 

Climatei The climate in P~e County is in general relatively mild. 

The mean temperature (Fahrenheit) over a 40 year period was 36.6 degrees 

f'o:r January and 80.7 degrees for July. The_maximum tempe;rature for the 

40 year period was 115 degrees and the minimum was minus 18 degrees. 

There is a long growing season of 213 days» with the latest killin§: 
•·,, i 

frost in spring occurring about March JlB ·and the ea:rliest killing fr()st 

in the fall occurring about October JO. 

11 
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The section of the state in which the lakes are located is fairly 

well watered with an annual average precipitation of 33031 incheso Rain= 

fall is spread rather evenly throughout the year with May usually getting. 

the greatest amount9 and January the leasto However» the rainfalls are 

frequently torrential in form9 consequently much runoff occurs (Wahlgren9 

1941.)o 

Sanborn Lake 

Sanborn Lake lies in section 39 To 19 No 9 Ro 2 Eo 9 Payne County9 

Okl ahomao It has a surface area of 9 acres and watershed of 150 acreso 

The average depth is about 7 feeto The lake was constructed prior to 

1930 and used originally as a source of water for cattleo 

The dam was cut allo~ing almost compl ete drainage of the lake in 

19440 The fish population was drugged with rotenone in the spring of 

19479 the dam repaired and in the fall Fathead Minnows 9 Pimephales 

promelas Rafinesque , Redfin Shiners 9 Notropis lutrensis (Baird and 

Girard); and Golden Shiners9 Notemigonus crysoleucas (Mitchill) 9 were 

stocked in the l akeo An additional stocking9 in 19489 took place by 

introducing Black Crappie9 Pomaxis nigro=maculatus (Le Sueur) 9 Large= 

mouth Black Bass9 Micropterus salmoides (Lacepede) 9 Redear SW1fish9 

Lepomis microlophus (Gunther) $ Bluegill9 Lepomis macrochirus Raf inesque9 

and Channel Catfish» Ictalurus l acustris (Walbaum)o Fishing was allowed 

from the beginning and unauthorized stockings have undoubtedly occurred9 

but .no particular management has been done on the lake since that time o 

There are willow trees 9 Salix !!EE,» of considerable size9 as well as 

cottonwood trees 9 Populus spp9 growing on the damo A few elm trees 9 

Ulmus americanus 9 are on the west bank of the lakeo The northern portion 
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of the lake inundated much brash and small tr~es and has a few trees 

adjacent the waters edge. Nwnerous beds of pond weed 9 Potomoe;eton film.9 

are present in shallower areas along tlae shore and practically occupy 

about 1/2 arsre of the northern portion of the lakeo 
j 

Q!.ratopl;vllu.m demersum.9 is represented in the water. Oat tail 9 .1_:v;pJa.a rn9 

and l;:u.ssi_a!a diffusa are common in portions of the shallow water" 

Tke lake tends to become mu.ddy in the spring» but clears after a 

week or moreo The water is clear most of the yearo 

.The large watershed and small lake combination causes periodic 

overflowing ~hich replaces the more fertile w~ter with less productive 

and frequently muddy water. 

:Boomer Lake 

:Boomer Lake is located two miles north of the eourthouse 9 Stillwater~ 

Oklahoma., It was blailt in 1923=24 as a source of water for the City of 

Stillwater. It began to fill in 1925 and served a.s a water supply for 

tae city "!llltil 1951. 

_Inclu~nK a small portion of the original cree.k 9 Boomer Lake has 215 

The watershed covers approximately 8?960 acres. 
The shores tend to be wave swept and barren. Only a few scattered 

trees have grown above the shore line except at the upper or northern 

portion which includes the creek. Aquitic vegetation is ~parse 9 with 

only a few scattered areas of cattail 9 T,;ypha ~o 

Boomer Lake has a mu.ch lare,:e:i;, watershed for the .siz, of the basin 

a.:nd like Sanborn Lake is subjected to periodic overflowing which prevents 

increase in fertility. 
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Copper sulfate has been r~peatedly applied in an attempt to clear 

the wateri with little success. It has been continually muddy for many 

years. 

C€>untry Club Lake 

Country Club Lake is a pond of two surface acres 9 located in Section 

19 9 T. 19 N. 9 R. 2 E. 9 Payne County9 Oklahoma. The watershed covers 

69 acres and similar to the other lakes it is subject to periodic over­

flow. 

The lake was built prior to 1927 and used for recreation by the 

members of a group who leased the land but for several years it has 

served principally as a source of stock water. 

Records are not available of the management practices employed but 

indescriminate stocking has undoubtedly occurred throughout its 

existence. 

Post oak0 Quercus stellata, and Blackjack oak9 9,uercus marilandica, 

trees border about 50 per cent of the shore while willow, Salix .§l?Jl , are 

present on the dam and at intervals along the shore. American Lotus 9 

Nelumbo lute_A9 covers an area of approximately 1/4 acre in the west part 

of the lake. Coontail 9 Ceratoph.yllum demersum 9 is present in the water . 

The water in Country Club Lake is clear except following a hard 

rain and reclears within a few days after muddying. Periodic overflowing 

causes a loss of fertilityo 
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LIST AND NUMBER OF EA.CR SPECIES CAPTURED 

The species and the number of each that were collected from the 

respective lakes are listed in Table 1. 

TABLE 1 

NUMBER OF INDIVIDUALS OF EACH SPECIES CAPTURED FROM EACH LAKE 

Sanborn :Boomer Country Club 
Lake Lake Lake 

Pomo:x:is 
L annular is Rafinesque 8 530 
2,, nigro-ma.culatus (Le Sueur) 909 656 

Le12omis 
lo macrochiru.s Rafinesque 956 32 32 
2. microlo:2hus (Gunter) 474 
3. megalotis ( Ra.f inesque) 61 
4. cyanellus Baf'inesque 47 1 69 

Micropterus 
1. salmoides (Lacepede) 16 5 

Ictalurus 
1. lacustris (Walbau.m) .51 18 1 

Pilodictus 
1. olivaris (Rafinesque) 3 

lifo temigonus 
1. crysoleucas (Mitchell) 131 6 

Caroiodes 
L C§!XPiO (Bafinesque) 41 

ClJ2rinus 
1. caroio Linnaeus 2 

Ameiurus 
1. me las ( Raf ine s que) 196 
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One ea.a not imply that the species and their numbers (!able 1) 

represent population-,.compositions for all but the crappie were returned 

to the lake water and, henee9 may have reappeared in the gear. 

It soon became evide.nt tllat traps set in certain areas captured 

fewer crappie than an eq'm.81 mm.ber of tJ."aps in .0th.er areas.. Conversely 
. 

some areas were located which yielded goo~ crappie numbers but few of 

other species. Crappie appeared to be more commonly found near s'llbmer.v;ed 

brush .than elsewhere in the lakes and were scarce nea~ s~bmerge<l 

aquatic plarLts even tho'Q€h submerged brush was present. 



AGE 9 GROWTH .AND FOOD HAJ3ITS OF CRAPPIE 
FOR ALL THREE LAKES STUDIED 

A total o:f 2103 crappie were taken during the study. Sanborn Lake 

e;ont:ributed the .Jllajo:r portion of the fish with 909 black crappie and 8 

white crappie 9 ;,eigh.t 9 length and stomach contents o:f the latter were 

similar to the black crappie and are included in the data from that 

lake. The two other lakes yielded only the crappie species listed .. 

Country Club Lake provided 656 black crappie and :Boomer Lake 530 white 

crappie. (Table 3). 

Mean Length and Weight of Crappie 

A total of 206.18 pounds of crappie was taken from the three lakes. 

The mean weight of the c:ra:-ppie taken (Table 2) was O .10 pound and mean 

length was 5.8 inches" 

Sanborn Lake yielded the major part of the fish both in nUlilbers and 

weight. The total weight of crappie from Sanborn Lake was 117 .85 pounds~ 

with an average of 0.11 pounds and a mean length of 6 •. 1 inches. 

The black crappie from Country Club Lake weighed 45083 pou.nds 9 

had an average weight of Oo07 pound and a mean length of 5o4 inches. 

White c:rapp i e from :Boomer· Lake weighed 56. 74 pounds 9 averaged O o 11 

pounds and 5o7 inches in length. The relatively high mean weight of the 

crappie from :Soomer Lake was increased greatly by 39 large c:rappi~ which 

comprised the fifths sixth and seventh age groups (Table 26)0 

Age Groups of Crappie 

Sanborn Lake had two ma.jor age groups (Table 3). The fish in age 

group II comprised 5306 per cent of all crappie fror.a that lake. Age 

17 
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grou;p III comprised 32.0 per cent of all fish taken from Sanborn Lake. 

Age grou;p I cont ained 12.J per cent of the total crappie followed in 

order by age group IV with 1.9 per cent and V with 0.2 per cent. 

The major portion of crappie from Boomer Lake, 68.9 per cent, 

were in age group II while age grou;p III comprised 17.9 per cent (Table 

J). The remainder of the fish in order of percentage by age groups were,; 

IV, 4.o per cent; V, 4.o per cent; VI , 3.2 per cent; I, 1.8 per cent 

and VII, 0 .2 per cent. 

Country Club Lake had 88 .4 per cent of the black crappie in age 

group IV (Table 3) . Age group II was second numerically with 6.1 per 

followed by groups III with 2.6 per cent, I, with 1 .8 per cent; V, 

with 0.9 per cent and VI , with o •. 2 per cent. 

Table 2 

Mean Length and Weight and Total Number and Weight 
of Crappie Captured From the Lakes 

Lake Number of Mean Mean 
Crappie Length Weight 

( Inches) (Pounds) 

Sanborn 917 6.1 0.11 

Boomer 530 5.7 0.11 

Country Club 656 5.4 0.07 

Total and Mean 2103 5.8 0.10 

Total 
Weight 

(Pounds) 

117.85 

56.74 

45.83 

206.18 

Mean Length of Crappie for Specific Age Groups in the Lakes 

The mean length of crappie (Table 4) was compiled by t otaling all 

measurements within each age group and dividing the sum by the number of 
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fish actually aged in that age group. The total for each lake was made 

in a similar manner rather than calculating the average of the sum of 

the means. The latter method would introduce errors because the sample 

sizes were different for each age group. 

Table J 

Age Groups of Crappie, the N'Ulllber and Percentage of the Crappie 
Population for Each Lake 

Age Sanborn :Boomer Coun tri Club 
Group No. Per cent of No., Per Cent of No. Per Cent of 

Pop~ation Population Population 

I 66 12.J 10 L8 12 1.8 

II 492 5J.6 36.5 68.9 4o 6.1 

III 294 J2 .. 0 9.5 17.9 17 2.6 

IV 18 1.-9 21 4.o 580 88 .. 4 

V 1 0.2 21 4.o 6 0.9 

VI 17 J.2 1 0.2 

1 0.2 

Total 917 530 656 

White crappie during their first year in :Boomer Lake made slightly 

greater growth~ 0.1 inch, than black crappie in Country Club and o.6 

inches more growth than the black crappie in Sanborn Lake. 

The second year 9 crappie in Sanborn Lake made 0.8 inches more growth 

than those in :Boomer Lake and 0.9 inches more than the crappie in Country 

Club Lake. 

The third yea.t\ crappie from Sanborn Lake again grew more by 1.2 
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inches than the crappie from Boomer Lake and by 2.1 inches than the 

crappie from Country Club Lake. 

When the fourth annulus was completed9 which was at the beginning 

of the fifth year of life 9 black crappie from Sanborn La..~e were o.4 

inches and Jo2 inches longer than those from Boomer and Country Club 

Lakes respectively, 

One crappie only, of age group five, was taken from Sanborn Lake. 

The fish was 0.01 inches shorter than the average for Boomer Lake but 

was 3.7 inches longer than the average for Country Club Lake at the same 

age. 

Only one crappie was taken from Country Club Lake in the sixth age 

group. The fish was 4.4 inches shorter than the fish of the same age 

from Boomer Lake. 

The oldest crappie taken 9 age group seven, of which there was but 

one, was a 15.4 inch white crappie from Boomer Lake. 

Table 4 

Mean Length of Crappie for Specific Age Groups from the Lakes Stu.died 

Lake Age Groups 
I II III IV V VI VII 

Sanborn 1.8 4.9 6.8 8.0 10.0 

Boomer 2.4 4.1 5.6 7.6 10.l 10.8 15.4 

Country Club 2,J 4.o, 4.7, 4.8 6.3 6.4 

Total Mean 2.0 4o5 5.7 5.8 9.7 10.1 l.5o4 
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Monthly Mean Weights, Lengt hs and Volumes of Stomach Contents 

The recor ded mean weight and length of crappi e given in Table 5 was 

computed by addi ng all weights and lengths of individu&l f i sh col lected 

during the month and divi ding the sum by t he total number of crappi e 

taken for that mont h. The mean volume of stomach contents for each 

month was determined by adding t he cubic centimet ers of food from all 

fish which were coliected that month a.nd cont ained food and the sum 

divided by the number of fish involved. 

Table 5 

Number of Crappi e Collec\ed 9 Cr appie Weights . Lenp.ths 9 Number of St omachs 
Containing .Food and Volumes of St omach Contents Recorded for the 

Month of Capture From t he Lakes Studi ed 

Number of Mean Mean Number of Mean Volume of 
Captured Crappie Wei ght Lengt h Stomachs Stomach Content 

Collected (Pounds) ( Inches) Containing (Cubic Centimet ers) 
Foo 

January 16 0 .09 5.9 6 0.10 

February 19 0 .10 6. 0. 18 0.13 

March 32 0.17 10.1 26 0.32 

April 158 0.11 6.o 77 0.22 

May 223 0.07 5,5 144 0.23 

June 446 0 .08 5.7 222 0.16 

July 381 0.07 5.4 197 0.09 

Augus t 337 0.08 5.6 251 0 .11 

Sept ember 164 0 .09 4.7 126 0.12 

October 85 0.09 5.9 54 0.10 

November 115 0 .08 5.7 80 0.08 
' 

December 27 0.08 5.6 18 0.05 
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It was impossible to determine the monthly mean weight 9 length and 

volume of stomach content for all individual age groµps because some age 

groups were absent from certain monthly collections. 

Mean Weight ]2z Months 

The highest mean weightl) Ool7 pound 9 was recorded in March (Table 5). 

There was a rapid decline in weight from March until May when the lowest 

average weight of 0.07 pound was recordedq Slight fluctuations occurred9 

never more than 0.01 pound between successive months, during the re­

mainder of the year. 

Mean Length .QZ Months 

The highest mean length recorded was 10.l inches in March (Table 5). 

There was close correlation between mean length and mean weight for in­

dividual months except in September when the mean length decreased 

nearly one inch and the mean weight increased by 0.01 pound. 

Crappie Capture 12z Months 

Fishing gear was run five days per week from April until October 

and three days per week thereafter~ The total number of crappie collect= 

ed during the months that the traps were run on alternate days was smallt 

except for November and April 9 but if the total capture had been doubled 

by running the traps each day the number collected would still be small 

(Table 5) .. 

January provided the lowest number of fish taken in a month with 

only 16 crappie caught from all lakes,, February and December were next 

lowest with 19 and 27 crappie captured for the respective months. 

The best months for numbers of crappie captured were Me.r» June 9 

July and August. April¥ September and November were inte:rm~diate ap.d 
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provided nearly equal numbers of crappieo 

Mean Volume of stomach Conten'i!:,s by Months 
= = - = = ==---=::-.::, 

There was 9 on a monthly basis9 a remarkable similarity in the volume 

of food taken (Table 5)o The maximum volume recorded was for March when 

the average volume per stomach reached 0 .. 32 c:ubic centimeterso The maxi= 

mum volume seemed to be due to the fact that the March sample contained 

large fisho There were three months when the average monthly volume of 

stomach contents were below OolO cubic centimeters9 November9 December 

and Julyo March9 April and May had mean voll1111!.es above Oo2l cubic centi= 

meters while the volumes for the remainder of the months were inter= 

mediateo The dat,a indi,cat,e t,hat crappie fed :more during the months of 

March9 April and May than during any other three months 9 otherwise 

seasonal changes and food consumed show little correlationo 

Food Habits 

Food habits of the black and the white crappie were studied by 

obt~ining stomachs from fresh fish,i preserving and later :analyzing them 

as described under Methodso Crappie stomachs were collel[)lted throughout 

one year to determine the volume of food contained9 the l[)lhanges in 

volume for different seasons9 the numbers a.nd kinds of food items pres= 

ent9 and the changes :i.n food taken with age or size of fisho Compari= 

sons are made between Sanbo:rn Lake where black crappie were ma.king 

isatisfac:to:ry groi,Jth9 Boomer Lake where white crappie were of an undesi:rb 

able e1ize 9 and Country Club Lake in which the black crappie were severely 

stuntedo 

Food Volume 

From t,he total of 2103 crappie captured9 6lo 1 per ©E11xrt or 1299 had 
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food in their stomachs (Table 10). Sanborn lake provided 610 crappie 

stomachs containing food which comprised 47.0 per cent of all stomachs 

with food. Boomer Lake yielded 259 crappie stomachs with food which 

comprised 20.0 per cent of all crappie having food. Country Club Lake 

specimens had 428 food containing stomachs which was 33.0 per cent of 

all stomachs with food. 

A total of 275.65 cubic centimeters of food was measured from the 

crappie stomachs collected (Table 6). The average amount of food con-

tained per crappie from all lakes was 0.13 cubic centimeters. The 

average volume was greatly increased by the stomachs of 39 large crappie 

from Boomer Lake. 

Table 6 

Cubic Centimeters of Food and the Mean Volume Contained in Crappie 
for the Three Lakes 

Lake 

Sanborn 

Boomer 

Country Club 

Total 

Stomach Contents 

Cubic Centimeters 
of Food 
Present 

117.85 

119.8.5 

37.95 

275.65 

Average Cubic 
Centimeters 

Present 

0.19 

o.46 

0.09 

0.13 

No attempt was made to record the stage crf.' matu:ci t;;ir of the insects 

present in the crappie stomachs (Table 7). Larval~ or immature, forms 

comprised practically all insects present. Due to the relatively rapid 
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rate of dig~stion in fish stomachs 9 particularly in the summer months 9 

there were frequently only the chitinous portion of the insects remain= 

ing. Each insect head was recorded as an insect 9 and after analyzing 

several stomachs 9 the insects could usually be classified to order on 

this basis. Chitinous portions of insects which obviously did not be­

long with the insect head~ present were recorded as unidentified Inseeta. 

The insects were identified to order. 

Ephemerida=-A total of 3362 Ephemerida were recorded from all crappie 9 

resulting in an.. average content of 2.6 per stomach. ~lack crappie in 

Sanborn Lake had 80. 7 per cent of all ~phemerida recorded. White crappie 

in Boomer Lake contained 11.6 per cent and black crappie in Country Club 

lake 7. 7 pe:r cent of all these insects recordedo 

]2!ptera=-A total of 38697 Dipterous insects were present; in the stomachs 

analyzed. The average number :recorded per stomach was three in.sectso 

Crappie from Sanborn Lake had 80.2 pe:r cent~ Boomer Lake 2.3 per cent 9 

and Country Club Lake 17.5 per cent of the total Diptera recorded. 

Coleopte:ra=-The:re were 138 Coleoptera :recorded resulting in an average 

of 0.1 contained by all crappie. Crappie from Country Club Lake had 

4900 per cent of the total Coleoptera. Sanborn Lake was seconl!Ulwi t,h 

47.0 per cent followed by Boomer Lake with 4eO per cent of the total 

Coleoptera found in C:;rappie stomachsc 

Insec:ta-~A:s previously mentionedv the insects which were too broken or 

digested to be identified to order were placed under the heading of 

Insect.a. A total of 174.5 insects were thus recorded giving an average 

of LJ for each stomach containing food. C:1°appie from Sa:nborn Lake con= 
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tained 430 7 per cent of the unidentified i:nse~ts :recorded; Country Club 

Lake 9 3L3 per cent; and :Boomer Lake 9 25.0 per cent. 

Table 7 

Insects Eaten by Crappie and Percent.age of Total from 
the Three Lakes Studied 

Lake Epbmerida Per Diptera Per Coleoptera Per Unid. 
cent cent cent 

Sanborn 2713 80.7 31054 80.2 65 47oO 763 

:Boomer 390 11.6 881 2.3 6 4.o 437 

Country Club 259 7.7 6762 17.5 67 49.0 545 
~~_,.~ 

Total number 3362 38697 138 1745 

Average per fish 2.6 3.0 0.1 1.3 

Per 
cent 

43&7 

25.0 

31.J 

Invertebrate ~--Invertebrate eggs were by far the most numerous food 

items in crappie stomachs (Table 8)0 Most of the eggs were from 

Cladocera but insect eggs were common during the summer and some eggs 

were not identified even t,o phylumo A total of ls071 9 4ol invertebrate 

eggs were recorded. 

O:rappie stomachs fo:r the lakes studied contained an average of 824.8 

i:n;ve:rtebrate eggs each. The crappie from Sanborn Lake cont,ained 59. 8 

per cent of the total; crappie from Country Club Lakes 27.2 per cent 9 

and Boomer Lakes lJ.O per cent. 

Cladoce:ra=-Num.eri~ally Cladoce:rans were second in rank of food present. 

The total number for all lakes was 202,846 Cladoce:rans resulting in an 

average n1.:unber per stomach of 156.2. Crappie f:rom San.born Lake accounted 
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for 54.o. per cent of the total eaten; Country Club Lake 0 24 .. J per cent; 

and :Boomer Lake~ 21. 7 per cent. 

0strac<;>ds =0stracods were numerically fourth in rank for the food record= 

ed. Practically all of the Ostracods recorded were from crappie taken 

in Sanborn Lake. These comprised 96.4 per cent of the total Ostracods 

counted. Crappie from Country Club Lake contained 2.7 per cent and those 

from :Boomer Lake 0.9 per cent of all Ostracods found. 

§]_ermocarp-=The oogonium of UlotrichaJ.es 9 a filamentous algae 0 with its 

enclosing sheath of cells is termed a spermoca:rp. The present identifica= 

tion is not positive due to the lack of fresh specimens but it is be= 

lieved for the purposes of this study it is more satisfactory than plac= 

ing these items under the general heading of algae. 

There were 19 0 904 spermocarps recorded resulting in an average con= 

sumption of 15.3 for each stomach containing food. Crappie from Sanborn 

Lake had 76.7 per cent; Country Club Lakes 2J.1 per cent; and Boomer 

Lake 0 0.2 per cent of all spermocarps recorded. 

Algae== No attempt was made to classify the Algae into lower groups. 

Algal plants were counted as one whether a plant consisted of a single 

cell or a filament. There were 650 algal plants recorded from all 

crappie stomachs resulting in an average of 0.5 for each stomach that 

contained food. Crappie from Sanborn Lake had 43.1 per cent of all aJ.gaei 

:Boomer Lake, 31.1 per cent~ and Country Clup Lake~ 2,5 .• 8 pe;r c_ent •.. "- . 

Pisces==Only 48 of the crappie taken had fed on fish. Two of the prey 

were identified as crappie but the remainde::r,- were unidentifiable. Of 

these 48 crappie containing fish in their stomachs 72o9 per cent were 

from Boomer Lake 9 22.9 per cent were from Sanborn Lake and 4.2 per cent 

from Country Club Lakec 



Table 8 

Material (Exclusive of In~@\B) in Cr appi e St omachs and the Perce~i age for each Lake 

Lake 

Sanborn 

Boomer 

Country Club 

Total 

Sanborn 

Boomer 

Coun\ry Club 

I:n:vertebra ~ie 
Eggs 
~ 

6419015 

1389106 

292~280 

l~0'7194ol 

5908 

l)oO 

27o2 

Copepoda Cladocera Osi;racoda 

91n5~6 1389 73'.3 21n575 

369 758 .5J_n8o4 180 

41 915.5 l09J09 608 

169 9419 2029846 22 9:36.:; 

Per Gent of Total 

54 oO 

21.? 

24oJ 

6804 

26.5 

Sol 

96o4 

Oo9 

2o 

Nematoda 

29228 

:352 

80J 

:)9'.38J 

650 

10 0 4 

2Jo'7 

Algae 

280 

202 

168 

650 

4Jol 

Jl.1 

2.508 

Spermocup 

159 25'7 

4 

49643 

19 9 904 

?6 07 

Oo2 

2Jol 

P bce11, 

11 

35 

2 

48 

22o9 

7Zo9 

4o2 

~ 
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Miscellaneous-,= The , items present in the crappie stomachs which were in 

very small numbers or of infrequent occurrance were recorded as Miscel-

laneous. Acarina9 Odonata9 Homoptera~ Orthoptera, Hymenopterag Isopodag 

Amphipodas Decapoda9 unidentified crustaceans and plant debris were 

present. A more complete record is given under Food present in Crappie 

in Individual Lakes. 

Monthly Variations of Volume and of Per Cent of 
Stomachs Containing Food 

Specimens collected varied from month to month in mean volume of 

stomach contents and in the number of stomachs that contained foodo The 

amount of increase or decrease from the preceeding months mean average 

and the variation in the per cent of specimens which had food in their 

stomachs are listed in Table 9. The :purpose of the calculations was to 

learn if a correlation existed between the mean volume of stomach con= 

tents and the percentage of stomachs containing food. 

There was smaJ.1 9 i:f a.ny 9 correlation between the monthly fluctua= 

tions in volume of stomach contents and the per cent of the stomachs 

containing food. The maximum increase in volume of food present occurred 

in March but during the same month there was a decrease of 22.0 per cent 

in number of stomachs containing foodo The sharpest decrease in volume 

occurred in April with 0.10 cubic centimeters which was accompanied by a 

drop of 24.o _per cent in number of stomachs containing food. In May 

there was an increase of 0.01 ~ubic centimeters in stomach contents and 

an increase of 16.,0 per cent, in stomachs having food. 

StomaCJhs Containing Food 12;[ Months 

The lowest monthly percentage 9 37Q5 9 of stomachs containing food 

occurred in January and the highest was in Feb:rua::ry 9 95.0 per ce~t. (Table 



11). Two months o:nly9 January and April~ were below 50 per cent in 

numbers of stomachs containing food. The yearly average for all 

stomachs con.taining food was 6L 7 per cent. The data shows that for a 

given period during the year slightly over one half of the crappie had 

recently fed. 

Emp~ Stomachs 

The stomachs were empty in 804 crappie which comprised 38.3 per cent 

of all fish taken (Table 10). Sanborn Lake had JO? or 38.2 per cent of 

the crappie with empty stomachs. White crappie from Boomer Lake had 271 

or 33.5 per cent of the crappie with empty stomachs. The black crappie 

from Country Club Lake had 228 or 28.3 per cent of all crappie which had 

not recently fed. 

E,rnnu Stomachs ~ Mgnth§. 

The percentage of empty stomachs varied considerably from month to 

month (Table 11). Variation in sample si.zes could account for some of 

the fluctuations but not for all those found. 

January provided the highest percentage with 62.5 per cent of the 

stomachs empty and February the lowest with s.o. During the spring and 

summer months of April~ June and July approximately one half of the 

specimens did not have food in their stomachs. February9 Marchp August 

and September were the better months with a range of 5 to 27 per cent of 

the stomachs empty. Empty stomachs comprised 38.:, per cent o:f all 

stomachs examined. 



Table 9 

Monthly Variations From the Previous Month in the Mean Volume of 
Stomach Content and in Per Cent of Stomachs 

Containing Food 

:,1 

Month Mean Volume Variation 
in Cubic Centimeters 

Variation in Per Cent of 
Stomachs Containing Food 

May* 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

Oo23 

=0.07 

=0.07 

f0o02 

to.01 

=0.,0.2 

-0.02 

=0.0J 

to.0.5 

to.03 

to.29 

=0.10 

*Recorded Volume and Per Cent. 

=15o0 

t 2o0 

f22.0 

t 3.0 

= JoO 

=29 • .5 

f .58 • .5 

=22.0 

=24.o 



Table 10 

The Number of Empty Stomachs and Stomachs with Food 9 Their Totals» 
Their Percentages for Each Lake 9 and the Percentage for Each Group Of 

All Specimens Collected 
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Lake Em12tJ'.: Stomachs Stomachs With Food. 
All Specimens Number Per Cent Number Per Cent 

Collect:,ed of Total. of Tot.al. 

Sanborn 917 307 38.2 610 47.0 

l3oomer· 530 271 33.5 259 20.0 

Country Club 656 228 28.3 428 33.0 

Total 2103 804 38.,3 1299 61.7 

Sex .Ratio 

There were 1054 females 9 50,2 per cent 9 and 882 males 9 41.9 per cent 9 

in the total of 2103 crappie captured. Sex could not be determined for 

167 specimens which represented 7.9 per cent of all crappie caught 

(Table 12)., 

Sanborn lake provided 9 (1) 9 490 females or 46.,5 per cent of all 

females taken9 (2) 9 360 males or 4o .8 per cent of all males collected9 

and (3) 9 67 specimens of undeterminable sex or 40.l per cent of the 

total unsexable specimens. 

l3oomer lake yielded, (1) 9 184 females or 17.5 per cent of all 

females taken 9 (2) 9 262 males or 29.7 per cent of all males collected 0 

and (3) 9 84 specimens of undeterminable sex or 50.3 per cent of the 

total unsexable specimens. 

Country Club Lake provided, (1) 9 380 females or :,6.1 per cent of 
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all females takenp (2)p 260 males or 29o5 per cent a£ all males collected 

and (3) 9 16 specimens of undete:rminable sex or 9.6 per cent of the total 

unsexable specimenso 

Table 11 

Monthly Percentage of Stomachs Empty and Those Containing Food 
From the Three Lakes Studied 

Per cent of Per cent of Stomach 
Empty Stomachs Containing Food 

January .62.,5 37.5 

February .5 aO 95.0 

March 2? .. 0 73.0 

April 51.0 49.o 

May 35.0 65.0 

June 50~0 50.0 

July 48.o 52.,0 

Au.gust 26oO 74.o 

September 23.,0 77.0 

October 36.0 64.o 

November 30.0 70.0 

December 33 .. 0 67.0 

Average 38.J 61.7 



Table 12 

Sex Numbers and Sex Per Cent of Total Crappie Captured From 
the Three Lakes 

Lake Number Per Cent Number Per Cent Number 
of of Total of of Total Uni den=, 

Females Females Males Males tifiable 

Sanborn 490 46.,.5 360 4o.8 67 

:Boomer 184 17.5 262 29.? 84 

Country Club 380 36.1 260 29.5 16 

Total 1054 50.2 882 41.9 167 

Per Cent 

4o.l 

50.3 

9.6 

7.9 



AGE 9 GROWTH AND FOOD RA.BITS OF CRAPPIE BY INDIVIDUAL LAKES 

The method used to determine the calculated length of fish at a 

particular age is explained under Methods. The mean calculated length 

reported for crappie at different ages was determined by adding all 

lengths recorded for fish in a particular age group and dividing the sum 

by the total number of fish aged in that group. The number aged as 

given in Tables l.'.3 9 149 and 15 designates the number of fish aged at 

completion of each particular annuli., 

Age Groups and Mean Lengths of Black Crappie from Sanborn Lake 

Age group I comprised 12.3 per cent of all fish t~en from Sanborn 

Lake. The fish had an average length of L8 inches at completion of the 

first annulus (Table 13). 

The crappie in age group II were the most numerous yielding 5306 

per cent of aJ.l crappie taken from the lake and the calculated mean length 

was 4.9, inches. 

The second largest group of crappie were in age group III which 

comprised J2.0 per cent of the total. All crappie in the age group 

averaged 6.8 inches in length at completion of the third annulus., 

Age g;rou:p IV comprised 1.9 per cent of all crappie from Sanborn 

Lake and. the fish had a calculated mean length of 8.,0 inches., 

One crappie taken from Sanborn Lake was in age group V. The fish 

comprised Oo2 per cent of all crappie from the lali::e and measured lOoO 

inches at completion of the fifth annulus. 

Age Groups and Mean Lengths for White Crappie from J3oomer Lake 

White crappie in age gro~ I £rom Boomer Lake comprised 1~8 per cent 

35 
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of all crappie taken from the lake (Table 14) and averaged 2.4 inches in 

length at annulus compl eti on. 

Table 1.3 

Mean Length and Composition Per Cent by Age Groups of ~lack Crappie 
Collected from Sanborn Lake 

Age Group Average Calculated Length in Inches at Per Cent 
AnnyJ,~g Qom12le~i2a of 

l 2 .3 4 s Composition 

I 2.1 12.J 

II 1.6 4.? 5:3.6 

III 1,9 5.2 6.8 :32.0 

IV 1.e 3.7 6.6 7.9 1.9 

V 2.a 4.4 5.4 9.2 10.0 0.2 

Mean Length l.8 4.9 6.8 8.0 10 .0 

Numb r Aged. 6.SO .529 1:39 15 l 

Mo1t white crappie :from :Boom r Lake had oomplet d the 11cond. annul:u.1 

and. wer• in their third growing seaaon. Age group II oompri ed 68.9 

per cent ot all wb.i te crappie taken and. the calculated mean length wa1 

4.1 inches. 

The crappie in age group III compriaed 17.9 per cent of the total 

white crappie taken and had a calculated mean length of 5.6 inches • 

. There was a rapid decline in number of crappie after age group III. 

Age group IV comprised only 4.o per cent of the white crappie t aken and 

had a calculated mean length of 7.6 inches. 



Table 14 

Mean Length and Composition Per Cent by Age Groups of White 
Crappie Collected from Boomer Lake 
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Age Group Average Calculated Length in. Inches at Per Cent 
Annulus Co!!mletion of 

l 2 3 4 .5 6 :: 7 Composition 

I 2.J 1.8 

II_ 2.4 4 .. 1 68.9 

III 2 .. 5 4.2 5.4 17.9 

IV 2.3 4.o 5.6 ?.2 4.o 

V 2.5 4.5 .··6 .. o 7.8 10.6. 4.o 

VI 2.5 4.3 5.9' 7 .. 4 9.6. 10.,l J.2 

VII 2.2 4.4 6.o 8.0 10.8 lJ.8 l.5.4 0.2 

Mean 2.4 4.l 5.6 7.6 10.l 10.8 1.5.4 

Number Aged 330 31.5 123 51 32 .5 l 

There were the same m:unber of wh.i te crappie in the fifth age group 

as in the fourth. The five year old fish comprised 4.o pel;' cent of the 

crappie catch from :Boomer Lake and had a calculated mean length of 10 .1 

inches. 

There were slightly fewer fish in the sixth age group than in the 

fifth. The six year old fish comprised 3.2 per cent of the total catch 

and the calculated mean length was 10.8 inches. 

The o],dest crappie taken was one seven year old specimen which 

comprised 0.2 per cent of aJ.l fish taken from Boomer Lake and it meas= 
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ured 15.4 inches when the seventh annulus was complete. 

Age Groups and Mean Length of :Slack Crappie from Country Club Lake 

.Age group I comprised 1.8 per cent of the crappie from Country Club 

Lake (Table 15) and the calculated mean length was 2.J inches .. 

Age group II comprised 6.1 per cent of the crappie from Country 

Club Lake and the mean length was calculated to be 4oO inches .. 

,There was 2 .. 6 per cent of the crappie from Country Club Lake that 

had completed the third annulus and their average calculated length was 

4.7 inches • 

. There was only one major age group of black crappie from Country 

Club Lake. The fish in age group IV comprised 88.4 per cent of all 

crappie taken and had a mean length at that annulus of 4.8 inches .. 

Four fish were taken which had completed their fifth annulus .. 

These comprised 0.9 per cent of the total crappie taken from Country 

Club Lake and had a mean length cal.cu.lated to be 6.,.3 inches. 

OJJly one crappie ,taken from Country Club Lake had completed the 

sixth annulus and it measured 6.4 inches at completion of the last 

annulus.. The fish comprised 0.2 per cent of the total crappie captured 

from the lake. 

Mean Length and Length Range at Capture of :Slack Crappie 
.,· from Sanborn Lake 

The mean length at capture of all black crappie from Sanborn Lake 

was 6 .. 1 inches with a range from 3.,7 to 11.2 _inches (Table 16) .. 

The mean length of crappie in age group I was 4.6 inches with a 

range of 3.7 to 5.7 inches. In this age group 77.7 per cent of the 

crappie were 4.o to 5.0 inches long. 

The crappie in age group II had an average length at capture of 
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5.8 inches with a range of 4.5 to ?.3 inches. There were 78.3 per cent 

of the crappie 5.3 to 6.3 inches long. 

Age group III had an average length at capture of ?.l inches ru1d a 

range of 5.8 to 10.2 inches. There were 75.9 per cent of the crappie 

6.7 to 7.7 inches long. 

Table 15 

Mean Length and Composition Per Cent by Age Groups of Black Crappie 
Collected from Country Club Lake 

Age Group Average Calculated Length in Inches at Per Cent 
Annulus Com::2letion of 

l 2 3 4 5 6 Composition 

I 3.0 LB 

II 2.2 5.2 6.1 

III 1.9 J.4 4.5 2.6 

IV 2.2 3.7 4.7 4.8 88.4 

V 2.4 3.6 4.4 5.4 6.6 0.9 
. 

VI 2.3 3.6 4.4 5.5 5.7 6.4' 0.2 

Mean 2.3 4.o 4.7 4.8 6.3 6.4 

Number Aged 211 197 152 123 4 1 

Age group IV averaged 8.4 inches long with a range of 6.6 to 11.2 

inches. There was 83.3 per cent of the crappie in the age group 7.5 

to 9,3 inches long. 

The variation in range of crappie lengths at capture from Sanborn 

Lake formed a uniform progression for all ages. The variation in length 



within each age group was as followsi I, 2.0 inches; II, 2.8 inches; 

III~ 4.4 inches; and IV 9 4.6 inches. Th.e greatest variation increase 

occurred during the third growing season which was between the comple-

tion of the second and third annulus. 

Table 16 

Mean Length at Capture, Length Range and Major Length Range 
Distribution by Per Cent of :Black Crappie from Sanborn 

Lake 

Mean Length A&e 
Group Length 

(inches) 
Range Major Le!!i!l:th .Bange DistributiQn 

(inches) Per Cent :Range (inches) 

I 4.6 'J.,7=5o 7 77.7 4 .. 0-5.0 

II 5.8 4.5-7.J 78.3 5.J-6.J 

III 7.,1 5.&.10.2 75.9 6.7-... 7.7 

IV B)t- 6.6'7'11.2 a3 .. :r 7.5=9.J 

V 10.7 One Specimen 

Mean of 
Total 6.1 

Number of Specimens 917 

Mean Length and Length Bange at Capture of White Crappie 
from Boomer Lake 

The mean length at capture of white crappie from :Boomer Lake was 

5.7 inches and varied :f'rom 4.1 to 15 .. 5 inches (Table 17). 

Age group I ~veraged 4.6 inches long with a range o:f' 4.l to 4.9 

inches and 70.0 per cent of the crappie were 4.2 to 4.7 inches. 
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The crappie in age group II averaged 5.1 inches in length with a 

range of 4.:, to 6 .4 inches and 98.9 per cent of the group were L1,.4 to 

The crappie in age group III averaged 5.8 inches long with a range 

of 4.9 to 7 .1 inches while 740 7 per cent were 5.2 to 6.2 inches. 

Age group IV had a mean length mf 7.3 inches. The range for the 

group was 5.1 to 10 .9 inches a:nd 81.0 per cent of the crappie were 5. 7 

to Kl inches lcmg. 

Age group V crappie averaged 10.3 inches long with a range of 7.0 

to 14.9 inches while 76.2 per cent fell within 8"2 to 11.6 inches. 

The crappie in age group VI averaged 11.5 inches in length at 

capture with a range of 7.1 to 14.o inches and 70.6 per cent were 7 .. 1 

to 12.8 inches. 

The variation in range of crappie lengths at capture from Boomer 

Lake increased similar to that of weight through·the fourth growing 

season or until the time when the average length reached approximately 

six inches.. The variation in length within each age group was as fol-

lows~ I, 0.8 inches; II, 2.1 inches; III, 2.2 inches; IV 9 5.8 inches; 

V, ?s9 inches; and VI, 6o9 inches. 

Mean Length and Length Range at Capt'U.re of :Black Crappie 
from Country Club Lake 

The mean length at capture of 656 black crappie from Country Club 

Lake was ,5.4 inches. The size range varied from 4.o to 13.9 inches 

(Table 18). 

Crappie in age group I had an average length of 4.4 inches and a 

range ,of 4.0 to 4.9 inches while 58.J per cent of the crappi'9 were 4.2 



42 

Age group II crappie averaged 5" 7 inches long with a range of 4. 3 

to 6.9 inches and. 67.,5 per cent were 5.7 to 6.4 inches long. 

The crappie in age group III averaged 5.2 inches long which is 

less than the previous age group. The range for age group III was 4.2 

to 8.5 inches with 70.6 per cent within 4.3 to 5.0 inches long. 

Table 17 

Mean Length at Capture 9 Length Ra:tl,ge and Major Length Range 
Dlst:ribution ·i,y Per Cent of White Crappie from :Boomer Lake 

Age Mean Length 
Group Lengt.h Ba.llge M~ior Length~e Distribution 

( inches) (inches) Per Cent Range (inches) 

I 4.6 4.1=4.9 70.0'. · 4.2=4. 7 

II 5.1 4.J=6.4 98.9 4.J.}=5 0 9 

III 5 .. 8 4.9=7.1 74.7 5.2=6.2 

IV 7 .,.J 5.1=10.9 81.0 5.7=8.l 

V 10 • .3 7.0=14.9 76.2 8.2=11.6 

VI 11,,5 7.,1-14.o 70.6 7.1~12.8 

VII 15.5 One specimen 

Mean of 
Total 5.,7 

Number of Specimens 5.30 

Age group IV crappie averaged 5):i, inches long., The range was 5.0. 

to lJ.9 inche.s with 95.5 per cent of the fish 5.1 to 5.7 inches longo 



Crappie in age group V averaged 7 .1 inches long. They had a maximum 

range of 5.6 to 7.7 inches and 66.7 per cent were 7.1 to 7.4 inches long .. 

The variation in range of crappie lengths at capture from Country 

Club Lake was greatest in the fourth age group. This coincides with the 

age in whj,eh the weight showed the maximum variation,, The maximum 

variation in length in the crappie occurred one year before they began 

an accelerated growth. The variation in length within each age group 

was as followsg I 1 0.09 inches; II 9 2,,6 inches; III, 4.J inches; IV 9 

8.9 inches; and V9 2.1 inches. 

Mean Weight and Weight Range of Elack Crappie from Sanborn Lake 

The mean weight of 917 black crappie from Sanborn Lake was o.11 

pounds. The minimum weight was O.OJ and the maximum weight was o .. 66 

pounds (Table 19). 

Crappie in age group I had 69.9 per cent that weighed from 0.04 to 

0.05 pounds while the mean weight for the group was 0.0.5 pounds. 

Age group II had a relatively narrow range with 93 • .5 per cent of 

the crappie weighing 0.06 to 0.13 pounds. The maximum range was 0.04 

to 0.17 pounds with an average weight of 0.09 pounds. 

Age group III covered its range rather uniformly with less than 

one half of the crappie weighing O.lJ to 0 .. 21 pounds. The maximum range 

was 0.08 to 0 • .56 pounds and the mean was 0.17 pounds. 

The range within age group IV was 0.13 to o.66 pounds while 77.8 

per cent of the crappie were 0.20 to o.4o pounds. The mean weight of 

the group was 0~27 poundso 

.There was oruy o~e crappie taken in Sanborn Lake in age group V 

and its weight was o.65 pounds .. 



Table 18 

Mean Length at Ca:pture 9 Length Range and Major Length Range 
Distribution by Per Cent of Black Crappie From Country Club Lake 

Age Mean Length 
Group Length Range Major Le~th .Ra!l,ge Distribution 

(inches) (inches) Per Cent .Range (Inches) 

I 4.,4 4.o=4 .. 9 58.J 4.2=4.7 

II 5o'7 4.J=,6.,9 ·67~5 5., 7-6 .. 4 

III 5 .. 2 4 .. 2=8 .. 5 70 .. 6 4.3.,.5 .. 0 

IV 5.,4 S .. O=lJ .. 9 95.5 5 •. 1-5 .. ? 

V 7.,1 5 .. 6=?.7 66.? ?.1=7 .. 4 

VI 6.5 One Specimen 

Mean of 
Total 5.4 

Number of Specimens 6S6 

The variation in range of crappie weights in the various age grou;ps 

pounds. The maximum variation in range of weights occurred in the .. third 

growing season during the time that accelerated growth occurred for crappie 

in Sanborn Lake., 

Mean Weight and Weight Range of White Crappie trom.,Boomer Lake 

The average weight of 528 white crappie from :Boomer Lake was 

identical with that of black crappie in San.born La.ke 9 0$11 pounds.. The 

minim.tun weight was O .. OJ pounds and the maximum weight was 2 .. 64 pounds 

{Table 20). 
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Table 19 

Mean Weight 9 Weight Range and Major Weight Range Distribution 
by Per Cent, of ~lack Crappie From Sanborn Lake 

Age Mean Weight 
Group Weight .Bange :Ma,jor Weight Ban.e:e Distribution 

(pounds) (pounds) Per Cent Weight (pounds) 

I 0.05 0.03=0.06 69.9 were 0.04=0.05 

II 0.09 0.04=0.17 93.5 were 0.06=0.13 

III 0.17 0.08=0.56 43.9 were 0.13=0 .. 21 

IV 0.27 O.lJ=0.66 77.8 were 0.20=0.4o 

V 0.65 One specimen 

Mean of 
Total 0.11 

Number of specimens 917 

The narrow range of O.OJ to o.o4 pounds included 90.0 per cent of 

the fish in age group I. The mean for the group was 0.04 pounds. 

Age group II which averaged 0.05 pounds had a range of O.OJ to 0.11 

pounds and the crappie had. 92.9 per cent from 0 .. 04 to 0.07 pounds. 

Age group III aver2ged O .08 pounds per fish. The range was O .04 

to 0.13 pounds while 94.7 per cent weighed 0.05 to 0.10 pounds. 

Specimens in age group IV averaged 0.16 pounds each and the range 

was 0,05 to 0.56 pounds with 8LO per cent of the crappie weighing 0.06 

to 0.18 pounds. 



Table 20 

Mean Weight, Weight Range and Major Weight Range Distribution 
by Per Cent of White Crappie From l3oomer Lake 

Mean Weight 
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Age 
Grou;p Weight 

(pounds) 
Range 

(pounds) 
Major Weight Range Distribution 
Per Cent Weight (pounds) 

I 

II 

III 

IV 

V 

VI 

VII 

Mean of 
Total 

0.04 

0.05 

0.08 

0.16 

Cl.61 

0.80 

2.38 .. 

0.11 

Number of specimens 528 

0.03=0.05 

0.03-0.11 

0.04-0.13 

0.05-0.56 

0.11=2.64 

O.lJ=l.JO 

90.0 

92.9 

94. '7 

81.0 

81.C} 

75.3 

One specimen 

0.03=0.04 

0.04,..0.07 

0.0$=0.10 

0.06=0.18 

0.20=0.68 

The crappie in age group V had an average weight of 0.,61 pounds 9 

:ranged from 0.11 to 2.64 and 81.0 per cent were within 0.20 to o .. 68 

pounds. 

Age grou;p VI had. the highest average weight with 0.80 pounds 9 and 

a range of 0.13 to 1.30 pounds. Of all crappie in the group 73.3 per 

cent ranged from 0.13 to 0.93 pounds. It seems possible that the group 

contained crappie from an age group previously dominant in :m.unbers whicll 9 

a.fter stunting 9 never made a con+pensatory growth., This cou.J..d account for 



The variation in range of crappie weights in the various age groups 

from :Boomer Lake wasg I 9 0.02 pounds; II, 0.08 pounds; III9 0.09 pounds; 

variation in range of weights occurred during the fourth growing season 

during the time that accelerated growth took place by white crappie from 

:Boomer Lali::e. 

Mean Weight and Weight :Range of :Black Crappie 
From Country Club Lake 

The average weight of 656 black crappie from Country Club Lake was 

~L07 pounds (Table 21). The range in weight varied from O.OJ to 1.07 

pounds. 

Age group I had an average weight per fish of 0.04 pounds and a 

range of 0.03 to 0.05 pounds while 50.0 per cent of the age group 

weighed 0.04 pounds each. 

Age group II had an average weight per fish of O .08 pounds. They 

ranged from o.o4 to 0.12 pounds and 67.,5 per cent were 0.08 to 0.11 

pounds each. 

Age group III had an average weight per crappie of 0.07 pounds and 

a range of 0.03 to 0.28 pounds. Within the group 70 .. 6 per cent were 0.04 

to 0.07 pounds each. 

Age group IV had an identical mean weight per fish as the previous 

group 9 0.07 pounds. The range was large varying from o.o4 to 1 .. 07 pou.nds 

each. Crappie from this lake did not increase in mean weight du.ring their 

fourth growing season., The range was large but 97,.6 per cent of the 

crappie averaged 0.05 to 0.07 poundso 

Age group V had an average weight per fish of 0.16 pounds. The 



range was from Oo07 to 0.20 pounds with 66.,7 per cent 0.14 to 0.,19 pounds 

Table 21 

Mean Weight 9 Weight Range and Major Weight Range Distribution 
by Per Cent of ~lack Crappie from Country Club Lake 

Age 
Gr,oup 

Mean 
Weight 

Weight 
Baliga M~jor Weight pange Di§tribution 

(pounds) (pounds) Per Cent Weight (pounds) 

I o.o4 O.OJ=0.0.5 50.0 were o.o4 

II 0.08 0.04=0.12 67o5 0.08=0.11 

Ill 0.07 O.OJ=,0.28 7-0.6 o .. 04=-0.07 

IV 0.07 0.04-1,,07 97.,6 0 .. 05=0.0.7 

V 0.16 0.0?=0 .. 20 66.7 0 .. 14=-0.19 

VI 0.13 One speciman 

Total 0.07 

Number of Specimens 656 

The variation in range of crappie weights in the various age 

groups fro:rn Country Club Lake wasi 1 9 0.0.2 pounds; Il 9 0.08 pounds; 

variation in range of weigh.ts occurred in the fourth age group which 

was the beginning of the yea:r accelerated growth took place. 

CaJ.culated Mean Increase i:n Le:ngth 9 Weight and TotaJ. Length 
at Capt·o.re.by Age Groups for Crappie from the Lakes 

The data presented in-Tables 22 9 23 9 and 24 shows comparisons be= 



tween lengths and weights of crappie from the three lakes s'ampled. 

The number of fish used i:n computing the lengths in the tables is 

only the number actually aged and is not the total number of fish taken 

from that lake. The n'Ul'Jl.ber of crappie aged (Tables 13, 14 and 15) were 

650 from Sanborn Lake 9 211 from Country Club Lake and JJO from Doomer 

Lake. The mean total lengths at capture and the weight measurements 

were computed from all crappie captured in the respective lakes. The 

samples vary both between lakes and in the number of crappie aged for a 

particular age group but all samples exclusive of the last age groups 

in each lake are believed to be of sufficient size to justify direct 
I 

comparisons., 

No appreciable differences in weight at completion of the first 

year of life were found. Sanborn Lake 9 considered the most productive9 

yielded crappie 0.5 inch shorter than tho.s• from Country Club Lake and 

o.6 inch shorter than th,ose from Doomer Lake. The fish from Sanborn 

Lake were 0.01 pounds heavier than those from either of the other lakes. 

Dlack crappie from Sanborn Lake averaged o.8 inches longer and 

o.o4 pounds heavier than the white crappie from Doomer Lake at the com-. 

pletion of the second year 9 which is the beginning of the third growing 

season. Crappie of age group II were o.p inches longer and 0.01 pounds 

heavier from Sanborn Lake than from Country Club Lake. 

Crappie in Sanborn Lake nearly doubled in average weight during 

the third growing season. The calculated length at completion of the 

third annulus was 6.8 inches from Sanborn Lake which was 1.2 inches 

longer than from :Boomer Lake and 2ol inches longer than from Cou.ntry Club 
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Table 22 

The Mean Length9 Weight and Total Length at Capture with the 
Calculated Increase by Age Groups in :Slack Crappie from Sl:mborn Lake 

Age Mean Calculated Mean Calculated Mean Total Calculated 
Group Length Increase Weight Increase Length at Increase 

(~nches) (inches) (pounds) (pounds) Capture (inches) 
(inches) 

I 1 .. 8 1.8 0 .. 05 o .. os 4 .. 6 

II 4 .. 9 3 .. 1 0 .. 09 0 .. 05 ; .. a 1.2 

III 6 .. 8 1 .. 9 0 .. 17 o.o.8 '1 .. 1 1.3 

IV 8()0. 1..2 0~27 0.10 8 .. 4 1.3 

V 10 .. 0 2.0 o •. 6.5 0 .. 38 10.7 2 .. 3 

Table 23 

The Mean Length9 Weight and Total Le~th at Capture with the 
Calculated Increase by Age Groups in Jlb.i te -Crappie from :Boomer Lake 

Age Mean Calculated Mean Calculated Mean Total Calculated 
Group Length Increase Weight Increase Length at Increase 

( inches) (inches) (pounds) (pounds) Capture (inches) 
(inches) 

I 2 .. 4 2.4 o.o4 o.o4 4 .. 6 

II 4 .. l 1 .. 7 o.os 0.01 5.,1 0.5 

III .5.,6 1.5 o.o.a 0 .. 03 ;.a 0.7 

IV 7 .. 6 2 .. 0 0.16 0.08 7.3 l.5 

V 10.,1 e._s o.6:ll o.45 10.3 3.0 

VI 10.8 0.7 0.,80 0 .. 19 . 11.5 LZ 

vu 15.4 4.6 2.38 lo.58 15 • .5 4 .. o 



Table 24 

The Mean Le:ngthg Weight and Total Iiength at Capture with th.e 
CalC'U.lated III.crease by Age Groups ih :Bl!ack Crappie from Oouri.t:ry Olu'b 

Lake 
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Age Mean Calculated Mean Calculated Mean Total Calculated 
Group Length In.crease Weight In.crease Length at Increase 

(inches) (inches) (pounds) (pounds) Capture (inches) 
(inches) 

I 2.3 2.3 0.04 0.04 4.4 

II 4.o 1.7 0.08 0.04 5,,7 1.J 

III 4. '? 0.7 0.07 =0.0l* 5.2 -0.5 

IV 4.8 0.1 0.()7 o.oo ,5.4 0.2 

V 6.3 L.5 0.16 0.09 7.1 1.,7 

VI 6.4 O.l 0.1:3 o=Q. 03 6.5 -0.6 

1113 = decrease 

Crappie from San.born Lake continued accelerated growth both in 

weight and length in the fourth growing season. During this period 

crappie from :Boomer Lake increased by doubling in average weight after 

:reaching a length of si:x: i~hes.. The average calcu.lated length for 

crappie from :Boomer Lake increased from 5 .6 to 7 .6 i.nches by the end 

of that year. A slight increase in length of Ool inch with no increa~e 

in weight was made by crappie from Country Club Lake. 

The crappie increased 0.;8 pounds and 2.1 inches in Sanborn Lake 

during the fifth growing season9 which was t.he oldest recorded fish 

for that lakeo Increases of o~45 pounds and 2.5 inches were made by 

~rappie during the fifth growing season from Boomer Lakeo Cr~ppie from 
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Country Club Lake made an accelerated growth by more than doubling in 

weight and adding 1.5 inches after reaching an average of six inches in 

total length which was attained during the fifth growing season~ 

An increase in rate of growth by crappie occurred during the fourth 

growing season in :Boomer Lake and the fifth growing season in Country 

Club Lake as shown by the increase in average weigh.t 9 length and total 

length at capture. Crappie in Sanborn Lake failed to show this acceler­

ated increase but maintained a more uniform rate of growth throughout 

their lif'eo 

Food Habits 

The mean volume of stomach contents (Table 25 9 26 and 27 was 

determined by adding the individual volumes for all crappie in an age. 

group and dividing the sum by the number of stomachs in that group which 

contained food. The percentage of stomachs with food in each age group 

was determined by dividing the total number of stomachs collected into 

the number of stomachs containing food. The percentage of stomachs 

empty was determined by dividing the number of stomachs empty by the 

total number of stomachs in each age group. The total mean was computed 

by adding the volume of all stomachs and dividing the sum. obtained by 

the total number of stomachs with food. The total percentages of 

stomachs with food was determined by dividing all stomachs with food by 

the total number of stomachs collected. The total percentage of empty 

stomachs was computed by dividing the number of stomachs empty by the 

total number of stomachs collected. 

Volume of Food of Crappie from Sanborn Lake 

The mean volume of food in crappie stomachs progressively increased 
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from age groups I through V for those fish from Sanborn Lake (Table 25)o 

The maximum variation was 0,,07 to 2.00 cubic centimeters with a mean. 

number of) Oo19 cubic centimeters for ea.ch fish from Sanborn Lake. Like= 

wise there was a. progressive increase in the percentage of stomachs 

containing foodo The minimum percentage of stomachs containing food was 

56.2 in age group I and the maximum was 100 in group V. The total 

average per cent of crappie stomachs with food present was 66,,5., 

.Age group I had an average of 0.07 cubic centimeters of food in 

the stomachs and 56.,2 per cent o·f the group had recently fedo Alge group 

II had an average of Ool2 cubic centimeters of food and 61.8 per cent 

of all fish in the age group had food in the stomach. The crappie in 

age group III averaged 0.23 cubic centimeters of food with 77.2 per cent 

having food items p:resento .Age group IV crappie stomachs averaged 1.45 

cubic centimeters of food and 8Jo3 per cent had food present. The one 

crappie in age group V had 2.00 cubic centimeters of food in its stomach. 

The percentage of stomachs empty varied inversely with the ageo The 

total average of stomachs empty was 33.5 per cento The percentage of 

empty stomachs varied with age groups as followsg 19 43.8; II 9 3802; 

IU 9 22,,8; IV9 16.7 and V9 represented by one fish,had no empty stomachs. 

Volume of Food .Q!, Crappie ~ Boomer Lake 

T~e average volume of stomach contents for white crappie from Boomer 

Lake varied from 0.05 to 7.00 cubic centimeters (Table 26). The average 

was o.46 cubic centimeters for all fish containing food in the stomach 

from this lakeo The per cent of stomachs with food by age group varied 

from 44.7 to 100 per cent with an average of 49$2 per cent for all 

stomachs from white crappie, There was a gradual increase in volume of 



food from age group I through IV. The age groups after IV were composed 

of larger crappie and the volumes recorded were comprised almost entirely 

of fish taken as foodo 

Table 25 

Mean Volume of Stomach Contents 9 Number of Stomachs Empty 9 and 
Percentage of Stomachs with Food and Empty, for Black 

Crappie from Sanborn Lake 

Age 
Group 

Stomachs with Fo~ Stomachs Empt:r_ __ 
Mean Volume Per Cent Total Per Cent 

( cu.b1.c centimeters) of ToteJ. Number of Tota1 

56.2 49 43.8 

II 0.12 61.8 188 38.2 

III 77.2 67 22.8 

IV 83Q3 3 16.'7 

V 2.00 100.0 0 0 

====-~ 

Total Mean 0.19 66,,5 307 33.5 
=--· ~ 

.Age group I averaged 0.05 cubic centimeters of food and 70.0 

per cent of the stomachs contained food. Age gr©up II had a:n average 

of 0.08 cubic «:l:ent,J.meters of food a:nd 44.7 per cent of tb.e stomach:5 

conta:l..ned food. Age group III averaged 0.31 cubic cer1timeters o:f f(Qlod 

per fish and .52.,6 per cent of the stomachs had food. The fish stomachs 

in age group IV averaged o.4o cubic centimeters of food and 66.7 per ce~t 
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food which' averaged 3.56 cubic centimeters ?ach Age group V was the age 

at which the crappie of Boomer Lake began an accelerated growth and is 

also the age at which the crappie began most actively to feed on fisho 

Age group VI averaged 2.09 cubic, centimeters of food per stomach with 

64.7 per cent of the stomachs containing food. The one fish in age 

group VII had 7.00 cubic centimeters of food in its stomach. 

Table 26 

Mean Volume of Stomach Contents 9 Number of Stomachs Empty 9 and 
Percentage of Stomachs with Food and Empty for White Crappie 

from Boomer Lake 

Age Stomachs with Food Stom~chs Emr2t;.y; 
Group Mean Volume Per Cent Total Per Cent 

(cubic centimeters) of Total Number of Total 

I 0.05 70.0 3 30.0 

II 0.08 44.7 203 55°3 

III 0.31 52.6 46 47.4 

IV o.4o 66.7 7 33.3 

V 3.56 71.4 6 28.6 

VI 2.09 64.7 6 35.3 

VII 7.00 100.0 0 o.o 

Mean Total o)~ 271 50.8 

The number of stomachs empty formed no apparent pattern. The per= 
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the stomachs for all age groups from Boomer Lake were empty. 

Volume of Food of Crappie from Count:r:y ~ Lake 

There were no apparent patterns formed in the feeding habits of the 

black crappie from Country Club Lake 9 other than average :relatively 

small amount of food ta.ken by all age groups (Table 27) ~ The overaJ..l 

range for the fish was 0.05 to 0.27 cubic centimeters of food contained 

in the stomach which had a total mean of 0.09 cubic centimeters.. .The 

crappie from. this lalte had 65o2 per cent of the stomachs which contained 

food. 

Table 27 

Mean Volume of S'l:¢171'19.Ch Oontentsg Ifu.m1ler of. Stomachs llmJ.1t;y » a.tl.d 
Percentage of Stomachs with Food and Empty for Ela.ck Crappie 

from Cot.mxry Club ~eke 

Age 
Group 

I 

II 

III 

IV 

V 

VI 

= ~toma.clls with F2,_~~ 
Mean Volume Per Gent 

(cubic centimeters) of Tot91 

0,05 16.,7 

0.11 . 4o.o 

Oo07 .52e9 

0.07 6806 

Oo.27 50 ... 0 

Sto:maclls »n:g:t,y ™ 

Total Per Ce~t 
Number of Total 

10 83 .. 3 

24 60 .. ~ 

8 4'7 ol 

1.82 Jl..4 

3 50 .. 0 

1 100.0 

228 
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Crappie in age group I had an average of O .. OS cubic centimeters of 

:food and only 16.7 per cent of the stomachs contained food. Age group 

II. had 0.11 cubic centim.eters of food in the stomach and only 4o.O per 

een·t of the stomachs showed recent !eeding. Age grou;ps II I and IV were 

identical with O .07 cubic centimeters of foodo .These age groups had 

52.9 and 68.6 per eent 0 respeetively0 of the stomachs containing foodo 

Age group V had the highest mean volume recorded from the lake with 0.,27 

cubic centimeters and 50. 0 per cent of the stomachs e.ontained food. 

The per cent of the stomachs empty~ as with volume 9 formed no 

apparent pattern" The per cent of crappie with empty stomachs by age 

Vl 9 rep:resented by only one fisb. 9 100 per eento The total mean of the 

empty stomachs was 34.8 per eento 

,· 

Tables 28 9 29 and JO concern insects eaten by cr8±)pie from the 

individual lakes and all computations concern only those which contained 

foodo The mean mimbers were computed by adding the number of insects 

recorded by order for various age groups and dividing the sum by the 

total number of stomaiehs in that age group that contained foodo· The 

total mean was d®termined by adding for ea.ch order all the insects 

recorded and dividing the sum by the total mmber of stomachs containing 

cordedo Crappie from Sanborn Ls.lee cont,ained an averagf of SO o9 of th®1H 
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followed by age groups II.I with ?1.8; II with 40.6; and ·I with 17 .. 6. 

hhemeridai==Ephemerida larvae formed the ·second hi.ghes'I» average number 

of insects found in the black crappie stomachs from Sanborn Lake. 

Crappie from the lake contained an average of 4.4 Ephemerids.. Age 

group II contained the highest number with an average of 5.0 per 

stomach and was followed by age group III with an average of 4.8 1 age 

group I with 1.3 and age group IV with an average of 1.1 Ephemerida for 

each stomach., 

Table 28 

Mean Number of Insects Present in Black Crappie by Age Groups 9 from 
Sanborn Lake 

Age 
Group Ephmerida Diptera Coleoptera Odonata Orthroptera Hymenoptera Unid! 

I 

II 

III 

IV 

V 

Mean 
Total 

1.J 

5.,0 

4.8 

Ll 

*Unidenti.f'ied 

17.6 O.,OJ 0.2 0.09 

4o.6 0.08 0 .. 12 0.008 o.o4 

?L.8 0.16 

85.7 

50.9 0 .. 11 0.01 

Odonatai=-Odonata were third largest in numbers of insects present. 

These insects were eaten in the amount of 0 .. 15 per stomach and were 

1 .. 0 

1.2 

1.,2 

2.6 

1.; 

:present in only those stomachs from age groups I with 062 and II with 0.12. 
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Colepptera ... ~,C.oleoptera ranked fourth :n:wnerically in. il'UU!lct~ pre_s.ent. ,wUh. 

an average of 0.11 for each stomach. Age grou;p III contained the greatest 

n'llmber of Coleoptera with an average of 0.16 and was followed by age 

g;reu.p II with O .08 and I with O .03 for each r:rtomach. 

,Q_:rthropte:ra and Hmen1Je..te:r&==Orthroptera and Hyme:noptera were each 

represented by a few insects. The average found for. both orders was 0.01 

per stomach. 

Jlg.l_dentified 1!J.sesta;"'"-Insects which were too digested or too broken to 

be classified to order were listed as unidentified insects. They av~ra.ged 

lo'.) insects per stomach and crappie in age group IV contributed the 

greatest number with an average of 2.6. The numbers in age groups II and 

III were equal with an average of L2 and in. age group I there was an 

average of 1.0 per stomach. 

Dip~=Dipterous insects were the highest in numbers of all insects 

recorded. White cra.pp:le had an average of 3.4 dipterous insects per 

stoma.eh. Individual fish in age grou;p III contained the greatest 

number of Dipter~ averaging 4.9P followed by crappie in age group II 

with J.7 9 age group IV with 1.2~ and age group V with o.8 per stomacllo 

]ilphemeridai==Numeri~ally Ephemerida were aeco~ averagin,g 1.,5 insec~s per 

stomach. C;r,appie .j,n age group III ranked hip..e!!J:t 0ri!h u. av\\9::r~t of 4.2 per 

group II with 0.7 and age group V with O.Jo 

had food. Crappie in age group III had an average of l .J Hy.menoptera 
I 

and were followed by age group I with 0.9 and age group II with o .. 6. 



60 

Homgptera ~d Orthropter§==Homoptera and Orthroptera w~re represented 

b~ an average of 0.003 insects for each order. Stomachs from age group 

II only contained these insects and their average number present was 

0 .. 006 .. 

Table 29 

Mean Number of Insects Present in White Crappie by Age Groups from 
:Boomer Lake 

Age 
Group Ephmerida Diptera Coleoptera Romoptera Hymenoptera Orthroptera Un.id.* 

I 

II 

III 

IV 

V 

VI 

VII 

Mean 
Total 

0 .. 7 

4o2 

3.2 

0.3 

o.a 

1.5 

*Unidentified 

3.7 0.006 .t'.lo006 

4 .. 9 2 .. 5 

1..2 

o .. 8 

o ... 4 

0.02 0,.7 0.003 l.7 

Unidentified Insecta.=='Unidentified insects averaged 1.7 per stomaa:he -~ 

btllk of these in.sects were present in the st(,machs of ~rappie in age 

group III a.nd averaged 2.,.5 i:ru~ects per .stomach., Crappie in age group II 

contained 1.8 un.tdentified insects followed by age group I with Oo9 and 

age group IV with 0.09 insects per stomawi • 

. . 
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Diptera,,...:.Ifumerieally Diptera were the major insects taken by bl.a.ck 

crappie from Country Club Lake. The a:verage of all stomachs that con= 

tained food was 15.8 per stomacho Age group II c~appie ·contained the 

greatest number of Di:ptera. with an average of 18.J followed by age 

group IV with 16.1 per stomach. Age gro~ V contained 7~? insects a:ad 

age group III contained 5.3 Dipterous insects per stomach while none 

were found in the stomachs of age gro'!l±) I. 

}!}phemeri~-~=An average per stomach of O .60 Ephemerida was found among 

all stomachs containing foode Age group IV with an average of 0.70 

Ephemerida per stomach was the only gro-u;p in which the insect was .foun.cio 

Table JO 

Mean Number of Insects Present in ~lack Crappie by Age Groups from 
Country Club Lake 

.Age 
Group l!lphmerida. Diptera Coleptera Odona·ta .B:omop1era JJ?liden\i.fi¥ 

I 

II 

III 

IV 

V 

VI 

Mean 
Total 

18 • .3 

5.3 

0.70 16.1 

7. 'l 

0 .. 60 15.8 

2o7 

1.2 1 .. -:3 

0.14 0.01 0.003 l.2 

0.16 0.01 O.OOJ 



OoJ~optfil:~=Nmneri@ally Coleoptera were third with an average of O .16 

:per stomacho Ag® groups :UI an.d IV with an average of 1.2 a:rn.d 0.14 per 

stomach 9 respectivelyv comprised the only groups in which Coleopte:ra. 

were found. 

ly with an average of 0.01 an.d 0.001 for each stomach. Age group IV 

averageid 0.01 Odonata and OoOOJ Homopte:ra per stomach and was the only 

group which had eaten the insects. 

group II had eaten the greatest number of insects per stomach with an 

average of 2,7 and was followed by age group III with LJ and age group 

IV with 1.2. 

Stomach Contents (Exclusive of Insects) of ]lack Crappie from 
Sanborn Lake 

The seperate items in the stomach contents other than insects are 

ranked in order of :numerical valueo Due to the highly unequal proportion 

of the total amount of the stomach contents comprised by the insect and 

non~i:nsect food items~ :it was thought preferable to group t,he data in 

]'.11,ve;:::tebrat~ ~"~The food items that appeared i:a greatest numbers in 

stomachs of black crappie f:rom Sanborn Lake were in:vertebrate eggs. The 

average found il!. ea.ch stomach was 10,5L8,. Age group f c;ontained the 

highest average number of inv~rtebrate eggs per stomach with 1J52.4 

whil~ age grou.p IV contained the lowest with 497 .5,, There was a gradual 

decline iu numbers eaten by iCSrappie from age group I through IV, 



Table 31 

Th~ M~an of Stomach Co~tents (Exclusive of Insects) 9 In Black Crappie By Age Groups 9 From 
Sanborn Lake · 

Agre Invertebrat~ 
G:rcgup Egga (fop~poda Oladoc:era Ostra.coda Niemat«Jda Algaie SpemocalJ:P Pbce® 

I 1352)1- 167.,9 292.,5 82.J 2o2 Oo06 15oJ 

lI 1241.6 179.9 18407 34.,o Jo2 Oo09 25ol 

HI 718.,2 112.J 28lol 2606 )o2 LO® 28.7 0.02 

IV 497 o!5 5Jo5 20.6 9.,9 0.,80 ?.J Oo22 

V LOO 

Mean of 
T©tal 105008 15000 227o4 .J5o4 3°7 o.46 2.5 o IO 0.,02 

$Mi~~ellaneous Items Presentg Isopoda Mean of Total 0.001 

Amphipoda Mean of Total 0.006 

Cl:r'!.1s tac ea Mean of T©tal (J 0004 

Decap6da Mean of Total 0.001 

A~arina_ __ ~J,Iean of Total ---1h46 

It] 

°" 'W 
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Oladoc.era.==The cladocerans were num.e:rieall;r. ne:xt to invertebratE;i eggs 

with an average of 227 .. 4 co.ntained in each stomacho .They varied in 

l'l'Umber from 292.,5 for crappie in age group I to 2006 ~n age group IVo 

~=Oopepods rml.ked thi.rd munerically in the food items listedo 

Crappi,e from Sanborn Lake contained an average of 150.,0 fo:r each fish 

that had food pres"nt in the stoma.cho 0:I'appie in age grottp II contained. 

ihe greatest numbe:r. with 179.9 and age grou.p IV contained the least 

:o:anibe:r with 53 .S co:pepods per stomacho 

~racoda=~P:ractieally all ostracods recorded were found. in the crappie 

stomach from Sanborn Lake and they ranked fourth in food items exclusive 

of insecho The average number present was J5.4 for al.l crappie from 

this .lake.; Age group I contained the most individuals with an average 

of 82.3 ostracods and a.ge group III had the least with an average of 26o6~ 

These crnstacea.ns were present only in the first three age groups$ 

~ermoe.arn,a·=Spermocarp was the fifth category numerically with an average 

of 25.,0 for all crappie stomachs from Sanborn Lake. Age group III. con= 

tained the greatest number with 28.7 and age group IV the lowest with 

?.3 per stomaeho 

Nematoda.==An average of 3o7 nematodes were found in each crappie stomach 

from Sanborn Lake.. .Age group IV had the highest average n'timber of 

nematodes with, 9.9 and the lowest number was 2&2 in age group I. 

~Algal :f'o:rms averaged O .46 per crappie stomach. The erra.tic 

occurrence of algae in the stomachs analyzed might suggest they were 

taken accidently while feeding for only a few individual fish c~ntained 

them., Age group III averaged the highest with 1.eo per stomach and age 

group I th.e l@w~st ,aith 0.06 algae 0 



Pisces==Fish were never comm.on in the crappie stmnachs ar.alyzedo The 

aYerage for all crappie stomachs :from Sa:nborn Lake was O .02 fish and 

age group V was highest in nU111ber with 1.00 per stomach and age group III 

the lowest with Oo02 fish. 
-

Miscellaneous=-The food items listed under Miscellaneous were of such 

infrequent occu.rra.nce that mention need be made only to note their 

presenceo Acarina were represented by an average number of 0.46; 

.Amphipoda 0,.006; unidentified Crustacea 00004; Isopod_a 0.001; and 

Decapoda 0.001 in each cra:-ppie which had food present. 

Stomach Con.tents (JiL"'rclusi ve of Insects) of White Crapp;e from 
:Boomer Lake 

Jn:vertebrat~ ~~-Eggs of invertebrates formed the greatest numerical 

proportion of the food of white crappie from Boomer Lake. The age grou;ps 

averaged 529.1 invertebrate eggs for each stomach containing food. Age 

group III had the highest number with an average of 897.8 and age group 

V the lowest with an average of 0~5 invertebrate eggs per stomach. 

Cladocera=-The cladocerans were second numerically in white crappie 

stomachs from :Boomer Lake. Cladocerans were present in the first four 

age groups of crappie and averaged 206.1 per stomach. Age group I had 

the largest number with 796~7 cladocara.ns per stomach and age group IV 

the smallest with 0.7 per fish stomach. 

~=-Algae ranked third in average number of items contained in crappie 

stomachs. Only crappie of age group II with an average of O)+ and age 

group III with an average of 2.6 had algae in the stoma.ch contents. The 

~ean number present was Oo80 a1gae per stomach. 



66 

stomachs. The mean number of ostracods eaten was 0.69. Ost:racods were 

represented only in crappie age group lI with an average of l.l for each 

stomach. 

Nematoda==Nematodes were present in all age groups found except age 

group VII. They average 0.13 per stomach.and varied from 1.90 nematodes 

in age group III to 0.13 i:n age group V. 

Pisces-,=Most of the crappie and a wider range of age groups 9 that had 

fed on fish were from Boomer Lake. The average fish eaten per specimen 

was C.15 and varied from 0.02 in age group II to 2.,0 in age grou,p VII. 

f'ou.D.d in white cra:ppie stomachs in the average numbers showni Decapoda 

0 .. 03; Rotifera O .02 ancl Acarina O .003. 

Stomach Contents (Exclusive of Insects) of Black Crappie from 
Country Club Lake 

_Invertebrate ~==Invertebrate eggs ranked highest in numbers of food 

items present in black crappie from Country Club Lake$ The average for 

all stomachs was 682. 8 eggs and ranged from 9L~7. 8 in age group II to 

142.0 in a~e group I. Invertebrate eggs were present in all crappi~ 

age groups except age group VI. 

Copepod~~-Copepods were second in number of food items eaten by black 

crappie from this lake and were :present in stomachs only from the first 

fou.r age groups., The average number for each crappie was 96.2 and the 

va:riatio:n was from 99.8 in age group IV to 33.0 cope:pods in age groups 

I and III. 

QJ_ado~a~~Numerieally cladocerans :re,.11ked third for crappie stomachs from 

Country Club Lake. Crappie averaged 24.1 clad.oceran:s per stoma.ch with a 

r,p,nge of 280. 9 in age group I I to ?. :3 :in ag~ group V., 



Table 32 

The Mean of Stomach Contents (Ex©lusive of Insect;)~. In White C~appie By Age Groups. From 
Boomer Lake 

Age 
Group 

I 

n 

III 

IV 

V 

v:r 

vu 

Mean of' 
Tcrtal 

Invertebrate 
Eggs 

351.,7 

53.505 

897.8 

:246 .,.5 

0.,,5 

529.1 

Copepoda Cladocera. Ostracoda Nematoda 

136.7 796.,7 0.14 

1~3.9 263.7 Ll L4o 

· 213.3 104.4 1.90 

118.,9 0.1 1.20 

0.,13 

0.,36 

14-0.8 206.,1 0.69 0.,13 

~Misc~llaneous Item~g Mean of Total Decapoda 0.03 

A©a:rina 0.003 

-~··· Rotifera 0,,02 

Algae Spermoc~ Pis@e~ 

o.4 0.,02 

2.,6 0.,1(1 

Oo.50 

0.24 0.8'7 

0.82 

2.,QI{) 

o.80 0.02 OolS 

It! 

CJ', 
-..J· 



Table 33 

Thee Miean of Stomach Contents (Exclusive of Insects) In :Black Crappie by Age Groups 9 From 
C©untry Club Lake 

Agze 
Group 

I 

n 

UI 

IV 

V 

Mean of 
Total 

Invertebrat~ Oopepoda Cladocrea Ostracoda Nematoda Algae Spermocarp Pisces 
Eggs 

142.0 JJoO 114.5 2.0 .5 .,0 

94708 64.6 280.9 2.8 )ol LO 4ol 

Jl7ol 33.0 67.6 2.4 22.0 

686.5 9908 12.4 Lt.J· 1.8 0 • .38 lLO 

24Don 7.3 2.0 0.33 

682.8 96.2 24.1 1.4 1.9 o.4 10.8 0.002 

$Mi~c~llaneou~ Item~; Mean of Total Acarina _ ,0.10 

Crustacea 0.23 

1*3 

°' 0) 
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Spermoca;r:p=-Spermocarps ranked fourth in numbers of food items present in 

crappie from Country Club Lake. The mean number was 10.8 spermoearps per 

stomach and the range was 22.0 in age group III to 4.1 in age group II. 

Nematodtr- Nematodes ranked fifth in order of numbers present. There were 

an average of 1.9 nematodes in each crappie stomach and the range was 

from_J.l in age group II to 1.8 in age group IVo 

.Algae-- Algae ranked sixth in number of items present in the crappie 

stomachs from the lake. There was an average of 0.4 algae present for 

each stomach with a range of 5.0 to 0.38 in age group I and IV, re­

spectively. 

Pisces-- Fish were found in the stomachs of crappie in the fifth age 

group only. The average number of fish eaten by cra.J)pie was 0 .. 002 and 

the mean for age group V was 0.33 fish. 

Miscellaneous~ There were very few miscellaneous items in the crappie 

stomachs from Country Club Lake. There were on an average 0 .10 Acarina 

and 0.23 unidentified crustaceans. 

Monthly Mean Volume of Stomach Contents for Crappie }2z IndividuaJ ~s 

Sanborn ~ --The mean volume of the stolllach contents of crappie from 

Sanborn Lake varied from a maximum of 0.63 cubic centimeters in May to 

a minimum of 0.05 cubic centimeters in December (Table 34). The monthly 

volumes during February, March, April 9 May and June were high while 

that for the remainder of the months varied around 0.10 cubic centimeters 

of food in the stomach contents. 

Boomer ~ --The mean volume of stomach contents of the crappie from 

Boomer Lake varied from a maximum of 0.31 cubic centimeters in September 

to a minimum of 0.05 cubic centimeters in December (Table 34) . 
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The stomachs taken during the months o:f' March 9 April» !-hcy e.nd September 

had the highest food content, averaging above 0.15 cubic centimeters while 

those for the remainder of the months varied around 0.09 cubic centimeters. 

Country Club Lake==As previously mentioned 9 crappie were obtainable from 

Country Club Lake during six months only. The food content of all 

stomachs was lcw_in comparison to that of the other lakes (Table 34). 

The maximum of 0.14 cubic centimeters of food per stomach occurred in 

4pril and the minimum was during September with 0.06 cubic centimeters 

while that for the remainder of the months varied around 0.08 cubic 

centimeters. 

Table 34 

Monthly Mean Volume in Cubic Centimeters of Stomach Contents 
; for Crappie from the Individual Lakes 

Month Sanborn l,a.ke :Boomer Lake 
Mean Volume Mea.nVol.pme 

Ja:nuary 0.11 · ---o.oa 

February 
g "i 

0.15 8j~ 
f'. 1 r:• 

March 0~34· 0:15 

April o:2a 0:29· 

" Mq 0:63 0;18 
·I o:ia9 June 0:20 

8:11 
,. 

July 0:.12 

Augu.st 0:13 0:10 
. r 

September OQlJ O"Jl 

October 0 .. 10 Ooll 

lfoveni.'beir 0.08 0.08 

:becemt~f 0.05 0.05 

Country Club Lake 
Mean Volume 

,. . 
0:67 
0:07 

0 .. 06 



Food Containea Per Pound of Body Weight in Crapp!~ from the 
Individual Lakes 
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The. volume of food eaten per pdu.nd of body weight for each age group 

was computed by dividing the mean weight 1into the mean numbers of cubic 

cent-i.meters of food eaten (Table 25). The total average through age 

group IV was computed from the sum of all measurements shown for those 

age groupso 

_ The crappie in age group I from Sanborl'.l. Lake ate l.4o cubic centi= 

menters of food :per pound of body weight while those from Boomer and 

Country Club Lakes each ate 1.25 .cubic centimeters of food., 

Crappie in age group II from :Boomer Lake contained the g~eatest 

volume of food per pound of body weight with 1.60 while those from 

Country Club Lake contained 1.38 and Sanborn Lake 1.33 cubic centi-

met~rs of food. / 

Crappie from :Boomer Lake in ag~ group III ate J.88 cubic centimeters 

of food per pound of body weight while crappie of the same age from 

Sanborn Lake contained 1.35 and those from Country Club Lake ate 1.00. 

Crappie in age group IV from Sanborn Lake contained the greatest 

volume of food per pound of body weight with 5.3-7 cubic centimeters and 

those from Boomer Lake had 2.50, while c~appie from Country Club Lake 

had LOO. 

Crappie in age groups I thrOllgb. IV from Boomer Lake ate the greatest 

volume of food per pound of body weight with 2.50 9 Sanborn Lake 1.73, 

ahd Cou.."'.l.try Club Lake lo29 cubic ce:n.timeters. 



Table 35 

Oomparison of the Volume in Cubie Centimeters of Food Eaten with ~ody Weight in Pm:m.ds 
.For Crappie 9 By Age G:rou;ps 9 From the Individual Lakes 

Age Syborn Lake Boomer Lake Count:r~ Club Lake 
Group Body Volume CC of :Body Volume CC of :Body Volume CC of 

Weight of Food Food per Weight of Food Food per Weight of' Food Food per 
in in CC Pound in in CC Pound in in CC Pound 

Pounds :Body Potw.ds 'Body Pounds Body 
. W~ight Weight -~-·····_~-Weight 

I Oo0.5 Oo07 L4o Oo04 Oo05 1;25 Oo04 0.0.5 lo2) 

n 0.09 Ool2 LJJ 0.05 0.08 1.60 0.08 Ooll L;8 

III 0.11 0.23 1.35 0.08 0.31 J.88 0.07 0.07 loOO 

IV 0.2? 1.45 5o3'7 0.16 o.4o 2 • .50 0.07 0.07 LOO 
= ~ = = = ~ = = = = = = = = = = = = = = = = = = = = = = = = ~ = ~ = = = = = = = = = ~ = 

V o.65 2.00 3.08 0.61 3.56 5.84 0.16 0.27 L69 

VI Oo80 2.09 2.61 0.1.3 Empt7 

VII 2.,38 7.00 2.,94 

.Average 
fox Age 
Group 
I==IV 0.,11 (Ll9 l.73 Oo06 0.,15 2.50 0.07 Oo09 L29 

""'>J 
N 
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Sex Batio of Crapp.ie by Individual Lakes 

The sex of the crappie was recorded (Table 36) at the time the 

stomach was removed from the fish. The sex was usually determined 

easily by examination of the gonads. Some with sex questionable were 

foUlld but with the possible exception of the crappie from Boomer Lake 

it is believed the number of questionable sexes are negligible • .. 
The females comprised a higher percentage of all crappie taken from 

Sanborn Lake and Country Club Lake while males were more numerous from 

in Boomer Lakeo However, it is believed that there were a sufficient 

number of males to insure fertili2ation of the eggs spawned by either 

black or white crappie. 

~ Qf Cr@tppie fm Sanborn Lake 

There were 490 females from Sanborn Lake which comprised 53o4 

per cent of the total number of crappie taken from the lake. The males 

numbered 360 crappie and comprised 39.3 per cent of the total. Those 

crappie in which it was impossible to determine the sex9 numbered 67 

or 7.3 per cent of all crappie collected from the lake. Most of the 

questiona)le sex were in age groups I and II.. Little diffieul ty was 

experienced in sexing fish older than those in age group II • 

.§s .Qi Crappie From Boomer Lake 

:Boomer Lake was the only lake in which the males outnumbered the 

females. ~rom a total of 530 white crappie collected there were 184 

femalesp 262 maJ.es and 84 with the sex q,;i.estionable. Percentage wise 

34~ 7 were females, 49.,5 w~re males and 15.8 were of questionable sex .. 

The crappie of questionable sex were more common from Boomer Lake than 

elsewhere. Tht'J majority of these crappie· were in age group II. 
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Dif'ficuJ. ty was e:itpe:rienced in sexing some fish in age· group II and III 

but the remainder were usually readily sexed through.out the year. 

Table 36 

The Numbers of Male and Female Crappie by Age Grc.rups and·tlle Per= 
centage from the ,.IJ;Miivi4ual-- Lakes Stu.died 

_ Sanborn Lake Boomer Lake Age 
Group Female Uni- Male Female Uni- Male 

dent'i.e 
fiable 

I. 55 

II 250 

III 178 

IV 7 

V 

VI 

VII 

Total 490 

Per cent 53~4 
by Lake 

denti­
fia.ble 

32 

30 

5 

67 

25 4 

212 130 

111 26 

11 8 

l 9 

6 

1 

360 184 

Sex of C:i::,appie !l:Qm. Country Club Lake 

3 3 

64 171 

14 55 

2 11 

1 11 

11 

84 262 

15.8 

Country Club Lake 
Female Uni- Male 

4 

16 

8 

350 

2 

380 

denti..., 
fiable 

3 5 

24 

.3 6 

10 220 

4 

l 

16 260 

39.,7 

The number of females from Country Club Lake was slightly higher 

tha..'11 males with 380 emmpared to 260 male crappie which was 57.9 per cent 

females and 39.7 per cent males. Those of questionable sex comprised 

2.4 per cent of the crappie collected from the lake. 
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The highest munbers of fish of questionable sex from all lakes oc,,,. 

Clll.l"red in age grotq, II followed in order by I and IIIo Since age groups 

II and IV were dominant in numbers for the samples collect·ed the higher 

numbers of questionable sexes in these age grou;ps cou.ld be due to the 

greater proportion of crappie takeno 



EVALUATION OF THE DATA PRESENTED 

The arithmetic mean was used to condense the data collected in order 

that the value of long lists of figures could be compared and evaJ.uated. 

Since information from a single specimen from a population contributes 

little, it was felt that the arithmetical mean of numerous specimens 

would be more usuable in this paper and to other workers. The major 

range of measurements are also presented for broader comparisons. 

Sanborn Lake yielded the most normal population of the three lakes 

studied for it was not dominated in numbers by a single age group as 

were the other two lakes (Tables 13, 14 and 15). Age group II comprised 

the greatest per cent composition of the crappie from both Boomer and 

Sanborn Lakes while age group IV strongly dominated the population from 

Country Club Lake. 

There was overlapping in both total lengths and weights among some 

of the age groups from each of the three lakes studied (Tables 16- 21), 

therefore, in aging the populations studied by the use of a sample of 

the specimens collected it was necessary to include the extreme lengths 

and weights of each size group rather than to select a sample based 

only upon a length or weight frequency graph. 

May, June, July and August were the most successful months for the 

capture of crappie (Table 5). Good samples of stomach content volumes 

would undoubtedly have been obtained by collecting through March to 

S-eptembeI' (Table· 34) f&r during thee~. months over one- half of th~ 

stomachs collected contained food (Table 11). A satisfactory rEf.Presenta.= 

76 
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tion of food items eaten by crappie~ with the exception of insects which 

were more abundant during the summer 9 could probably have been obtained 

at any time throughout the year. 

The sex ratio from each lake~ varied (Table 36) with black crappie 

having a higher percentage of females and white crappie a higher per-

centage of males., The sex ratio was not sufficiently askew to prevent 

a successful spawn in any of the lakes. 

Trapping Methods 

Wire traps were used most exteJ1sively to sample crappie for th:i.s 

study because they produced more consistant results than other devices& 

Traps were the only gear which was employed in all three lakes sampled~ 

the other methods were used in only one or two lakes. The writer con= 

curs with ]uck and Cross (1952) on the advantages of wire tra~s over 

other gear. 11 (1), Traps could be used in a greater variety of habitats 

thari hoop or gill nets. (2), They could be run and reset in a minimum 

of time. (3)~ Since traps are entire fixed units, sets by different 

persons should be comparable. (4) 9 The traps were especially convenient 

for winter use because running them required minimal eJq>osure. (5) 9 

They could be left several days if necessary without excessive damage 
!. 

to the equipment or injury to the sample. (6) 9 Traps could be kept in 

continual operation9 since they did not require periodic removai for 
.1 

drying. (7), They were more durable outlasting linen gill nets. (8), 

Most importan~ 9 traps were highly eff~ctive, ... 11 

Traps had to be rewrapped with wire approximately every four months; 

It is believed that the use of some metal preservati ve 9 such as zinc 

chromate~ oi:i the wire after the tra:ps were constructed might have re-
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sul ted. in longer life of the wireo 

The use of pig rings for securing the loose ends of the wire to the 

metal frame was satisfactory. Rings were superior to wire for this 

purpose for three reasons~ (1) They were much faster to apply. (2), 

They do not rt1st as quickly as iron wireo (3) 9 They are easy to re= 

move from frames for rewrapping. 

JiQ.QR ~ 

Roop nets were unsatisfactory for sampling crappie in the lakes under 

considerationo Hoop nets were used only in Boomer Lake and the fish 

catch was sometimes comparable to wire traps but the following factors 

became apparent which resulted in the discontinuance of their use,, 

(1) It is ·atffk'Ult for one man to set or rttn hoop nets especially wi \1,1 a 

moderately strong wind. (2) 9 Periodic drying was necessary which resulted 

in loss of sampling time while the nets were being dried and. reset. 

(3) 9 Use of the nets around submerged brush was impossible. (4) 9 A longer 

period of time was necessary to run hoop nets. 

Gill~ 

Gill nets were used on two occassions in Country Club and Sanborn Lakes 

with little successe No crappie were taken in the sets at Country Club 

Lake and only three were taken at Sanborn Lake. 

~and.line 

Hook and line fishing gave erratic results and the fish most consistently 

taken by this method was the green sunfish. 

Seining; 

Seining was done in Country c1-11b Lake using a 50 foot bag seine~ Bull= 

heads were the only fish taken. :Boomer Lake was too large and had too 
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much shallow water near shore while Sanborn Lake was too completely 

filled with brush to seineo 

.Age 9 Growth.9 and stomach Contents 

One must consider the pos sibili.t,y of' available f ood9 crowding9 

heredity9 or a combination of the factors as the reason for poor fish 

g:r.owt,ho There is no evidence that the total crappie populations of the 

lakes dur:tng the faster growing periods was less than the crappie popu= 

lations during the years the crappie grew most slowlyo From the general 

rate of growth and the abundance of each age group9 one might assume 

that t,he total population was fairly constant, du.ring the lifetime of the 

spet!imens takenG Further» in the small Country Club Lake comparatively 

large numbers of crappie were removed during early sampling activitieso 

The reduc·tion of the number in the lake was not refle©ted in a more 

rapid growth directly aft,erwardj however9 the population was not sampled 

during the f ollow.i.ng growing seasono 

Crappie in age groups II and III» which comprised 8506 per cent of 

the collection from Sanborn Lake made their greatest growth during their 

se((';cmd year; moreover» the second year growth o.f these groups -was more 

than that found for other age groups (Table 13)o Similarly9 crappie in 

age groups II and IV (Table 15),, which comprised 94.,5 per cent, of the 

total crappie collecrl;ion from Courrtry Club Lake9 made more growth their 
,. 

second year than did crappie in the other age groups from the same lakeo 

~rohnson (194.5) cites Allee in a brief resume of the harmful effects 

where !!either accumulation of meitabolic wastes or psychological ei'fects 

would be possible causes of slow growth'8 which he :substantiated by re00 · 
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ferring to a lake that had been drained to the creek channel thus concen= 

trating an estimated crappie population at more than nine per square yard 

of water su.rfaceo 

It i s shown (Table 22 9 23 and 24) that severe retardation of growth 
,,...,--- ---

was not noticeable until after the first yea:i of lif~ and that renewed 

growth of importance was not resumed until the fish reached a total. 

length of six inches and began to feed upon other fish. It seems likely 

that the greatest number of fish of similar size would exist during the 

first year .of life for each age group. One might assume that the greatest 

competition for space should occur during the first year 9 but it was 

during this time that the fish made their best growth. Therefore 9 it 

seems necessary to explain the poor growth from some cause other than space. 

It seems likely that the crappie population from each lake was 

derived from common ancestry used in stocking that body of water and 

that variations within the population would be normal variations likely 

to appear in any similar population where artificial. selection had. ' not 

been practiced. Therefore 9 it seems improbable that poor growth was 

the result of inheritance. 

All crappie under six inches total length ate the .same type of food 

which was composed of items of small size. Smaller fish require less 

volume of the same kind of food to satisfy their needs -than larger fish 

do. If. each fish ate the organisms one at a .time 9 the smaller fish couJ.d 

obtain their fill with less effort and in leas time than the larger fish 

could and when food organisms are scarce the small fish still might obtain 

a diet suff~ciently satisfactory to permit growth while larger fi sh 

wouJ.d obtain only a sustaining died. Since the fish of age group I were 



2m~ler thaui i~dividuals ~f the ~ther age ,~oll!)s aad their growth. iate 

waa greater 0 it wc:nild seem taat they- poneHed the abilUy to acquire a 

xun1zbhing me~ of the Sl\Ue feype of food more readily tl!la'a did the :m.em= 

oors of the other age g:roupeo !he dif'fe:re11.ce h, rate of grc:,rwth fo:r t:lle 

age gro"q.ps would 'thelll. appear to be the result of the a:vailabili tr o:f 

illt1uable food ud ih ntri tive value and ;11.l,«:rt tb,e result of' ei~e:r crowd= 

ing or heredityo 

Growth made oy the black ud the white crappie0 i»., the lakes 11\udied0 

was ~o\ exce:ption&l. !owever0 the ~owth does compare favorably with 

that mad® i:n mam;r ci~er lakes. Table 37 u.d 38 ccu:1:tai1.t the total lagths 

~! crappie fc.,r wario-u,s s'h1:tes 0 Carland.er (1950) 0 in which. the di:rect 

prop@rtion method wa~ e:!UJ?loye~ fer determining the lengta of fish for 

each 7ear of life. 

. lU~k ~:&-appie from S~borv. Lake9 at completiom ef the first ann'!llluti 9 

ws:re smaller tha:n those reClCJrdedl from most of the ot,her lakes.11 e:mept 

:f@r the 1111poo:rrest l&ke 1111 in Oll!.io.o Dwri:ng the $e~rond growi:ag seuon.9 h.oW= 

ever 9 e~appie from Sanbor~ Lake made greater gr~wth a~i were slightlJ 

longer tho the crappie from the 00 averag® 00 lake i:11 Ohio arid aboat oJl1e 

ha:!.!_ the. le.agth of ~:K"appie from lfil\llrrh .h&1ervoir0 Tem:i.Hiilt!l\t. !e)uoough.oui 

tli~ remainder C)f their li:h they averaged sligh'U;r longer than ~rappie 

:f:rom the waverage lakeiJII iu Ohio and o~e to fou,r incl!l.es shorter than 

those from tAe ~best lak* 00 in Ohio 9 Norris Reservoir and Onized Lake~ 

Illinois.,: 
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Table 37 

Comparison of Lengths of Black Crappie At Completion of Ea.ch Annulus, 
From Sanborn Lake and Country Club Lake 9 With Those Lengths Shown 

For :Black Crappie From Some Other Lakes 
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Lake Aver~e Calculated Total Le!}gth in Inches at Ea.ch Annul us 
1 2 J 4 .5 6 7 

Sanborn Lake 1.8 4.9 6 .. 8 8 .. 0 10 .. 0 

Country Club 
Lake 2.3 4 •. 0 4 .. 7 4.8 6.3 6 .. 4 

Ohio, 
"poorestr lake"* 1.4 J.5 5.0 6.6 8.J 9.0 

Ohio 9 

"average lake"* 2.2 4.7 6.3 7.8 9.2 9.9 ll.5 

Ohio, 
"1Jest lake"* 2.,7 5.2 7.8 10.1 lJ.0 

Illinois, 
Onized lake* J .. 4 8.o 11.4 

Tennessee, 
Norris Resv.* 3.2 9 • .5 11.8 12.7 13.7 

*From Carlander 9 19.50 

:Black crappie from Country Club Lake, at completion of the first 

annulus, were O.l inches longer than crappie from the "average lake" in 

Ohio and o.4 inches shorter than crappie from the "best lake" in that 

state. Crappie from Country Club Lake, at completion of the second 

annulus were 0 • .5 inches longer than the "poorest lake" in Ohio and 0.7 

inches shorter than the crappie in the "average lake" in that state. 

Poor growth was shown by the crappie from Country Club Lake although 
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during the fifth growing season they increased 1.5 inches over the 

previous year. 

Records from Canton and Grand Lakes in Oklahoma give a greater 

first year growth but the white crappie from ~oomer Lake surpassed those 

reported from other lakes. HoweYer 9 during the period from the first 

growi:ng season until the completion of the fourth annulus the white 

erappie, of all other lakes except the "poorest lake" in Ohio were eonc4 

sistently longer. 

The data (Tables 22 9 2; and 24) concerning the length weight :rielaL-

tionship of crappie in the three lakes studied9 show that both the black 

and the white crappie make essentially equal growths during their first 
i 

year of life, white crappie being slightly longer. :Retarded growth o:r 

stunting occurred following the first year of life. Growth continued 

to be retareded until the fish reached approximately six inches in total 

length when accelerated growth begano 

Black crappie from Sanborn Lake reached approximately six inches in 

total length du.ring their third year of life when a more rapid increase 

in weight occurred. Average increase in length was greatest during the 

second growing season and was rather uniform throughout their lifeo 

White crappie from Boomer Lake reached approximately six inches in 

total length dur~:ng their fourth year of life and the four year old fish 

showed a more rapid increase in both weight and totaJ.=length=at=captureu 

A few crappie from Cou.'zj.try Club Lake reached the advantageous length 

of six inches during the fifth growing season when a more rapid increase 

in weight and totaJ.=,length=at=capture occ1.ll":red., 

Six inches in total length was the approximate length or critical 



length when crappie began to feed on fish. Two specimens 9 5o5 and 5.3 

inches 9 were the only crappie less than six inches long which had fish 

in their stomach when captured. 

Table 38 

Comparison of Lengths of White Crappie 9 At Completion of Each Annulus 9 

From Boomer Lake with Those Lengths Shown for White Cr~pie From 
Some Other Lakes 

Lake Aver:@ge Calc!Q...ated Total Le!];gth in Inches At Each Annulus_ 
l 2 J 4 .5 6 7 

Boomer Lake 2.~ 4 .. 1 5.6 7.6 10.l 10.8 1.5.4 

Ohio 1 

"poorest lake"* L.9 3.4 4.8 .5.8 8.8 

Missouxi9 
Lake of Ozarks* 2.2 4.8 6.4 

Iowa1 

East Lake* 2.1 .5.3 6.7 7.7 8.4 9.1 10,,7 

Okla. Canton L. 
(Buck & Cross~ 
19.61) 3.5 6 • .5 8.9 7.8 11.1 12.2 

.. 

Okla. Grand L. 
(GaJne & Fish 
;Dept. Fish Mgt. 
Rept No. 18) 3.1 .5.3 7.2 10.5 13 • .3 14)} 

Tenn. Cherokee 
Resv. (Stroud 
1949) 1.5 8.7 11.6 

•From Carlander (19.50) 

Food and Body Weight 

Food of crappie ~an only be considered herein as the food that was 

found in the stomach at the time of capt'l.ll'e and cannot be coxwidered as 
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the total food eaten. Also it must be rmembered that the food sampling 

method offers no ixi:f'ormation concerning the rate of food digestion or 

the frequency of feeding. The data offers informa:Uon on the food coll:= 

tained in. a sample of the population a.n.d should be indicative of food 

vaJ.ues for the whole population. 

The compa.ri$on of food eaten and body weight was made through age 

group IV because~ (1) 9 they included the major part of each sample for 

all lakes; (2) 1 representation was small in the sample of the older age 

groups~ and (3) ~ the number of specimens from the older age groups was 

too small to justify colllJ;)arisons of food eaten per pound of body weight. 

Crappie from :Boomer Lake contained 2.SO cubic centimeters of food~ 

from S~born Lake 1.73 cubic centimeters of food and from Country Club 

Lake 1.29 cubic centimeters of food per pound of body weight (Table 35). 

Crappie in Sanborn Lake made better growth than did those from 

Boomer or Co'Ulltry Club Lakeso It is interesting to note that the crappie 

from Sanborn Lake contained less food per pound of body weight than those 

from Boomer Lake,,.· i-t' ,_tjr~:t,- · j from both Boomer and Co'llllltry Club Lakes 

were stunted. The crappie in Gountry Club Lake were so severely stunted 

that their general appearance showed malnutrition. They were extremely 

thin of body and the eyes were enlarged in proportion to the remainder 

of the body9 as though the eyes had continued to grow while the body re,:,, 

mained essentially the ·same size. 

There seems to be no reason for stunting in crappie in the lake~ 

studied on the basis of volume of food eaten. However 9 the data in 

Tables 7 and 8shows there was considerable differences in the kinds of' 

food eaten and hence probably differences in nutritive valueo A cow fed 
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prairie hay·ean gain more weight by the use of cottonseed cake supplement 

than. by feeding extra prairie haJ7 and no su;pplement .. 

Crappie from Sanborn Lake contained greater numbers of most food 

items but as the average weight of the fish was greater the relation of 

food volume to body weight was smaller.. The cr~ppie from Suborn Lake 

contained 80o7 per cent of. all Ephemerida found in fish sto~hs 9 80&2 

per cent of the Dipterag 47 .. 0 per ce~t of the Coleoptera9 and 4Jo7 per 

cent of the unidentified Insectao The diet seems to _show a higher pro= 

tein ration. 

The crappie in :Boomer Lake possibly we1•e unable to obtain the 

quality of food necessary for better growth but were able to partially 

offset the lack by g:rea:hr volume intake. The food take:m. was principally 

smaller invertebrates. 

Crappie in Ccruntry Club Lake la.eked both !ood volume and quality of 

f opd necessary for satisfactory growth which resul. ted i:n. :severe under= 

nourishment. 

It is believed that crappie in :Boomer and Country Club ~akes were 

eating a bare mainte:n.a.nce diet 9 l'Dil.tritionally0 and the crappie in the 

latter lake were unable to counteract the harmful effects by a greater 

intake of food. The fact that c:tappie i:a Country Club Lake averaged. o_.01 

pou.nds heavier than those from :Boomer Lake is not surprising as they 

were predominately four year old fish and those in :Boomer were pre= 

dominatly two years oldo 

The data_presenhd herein seem to show that the quality of the food 

eaten ls more important than quantity in produc"i:ng rapid growth in fish. 

It is believed that food stµdi.es "based on. volume of stomach contell.tsp 
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number of organisms present or the frequency of their occurrences are 

inadequate for testing the nutritional effects of a dieto 

The data also show that undernourished crappiej regardless of 

species or lakej grew faster when they reached the size at which they 

pre1e,d -on fi·sh o It is believed that the more satisfactory growth was 
- ' -

due to the rel:ati--vely high nutritional value of fish as a foodo 

Investigations which determine the nutritional value as well as the 

items and volume of foods eaten should add valuable knowledge that could 

be used in fish management. 

Since stunting of crappie is rather common and it seems probable 

that the stunted condition is due to undernourishment2 two methods for 

controlling the situation in a lake present themselveso Additional food 

could be provided to properly feed the fish2 or the crappie populations 

must be controlled at a number9 sufficiently low,11 that the food produced 

will feed the remaining fish. 

Fertilization to supply additional food would serve as a temporary 

measure without proper population control. Fertilization is too expen= 

sive to be practical in most lakes and information is too limited con= 

cerning the benefits to crappie. 

The stocking of lakes with suitable forage fish .11 such as the gizzard 

shad,11 might provide supplemental food and thus permit a greater yield of 

crappie of more desirable size. studies concerni ng both the values of 

forage fish and the effects of their added competition with crappie for 

similar food would be valuable • 
. 

Fish in impoundments react similarly to terrestrial animal crops. 

If a fann with 100 acres of land that is capable of -supporting 25 cattle 
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finds 1000 head grazing the pasture 9 the farmer must remove a large por= 

tion of the herd and continue to harvest the increase in order to main= 

tain a maximum sustained yield o F.ecundi ty in fish is much greater than 

in cattle; therefore9 an impoundment 9 in a short ti:me 9 can gain a popula= 

tion too large for the available food and will require a heavy harvesto 

Increased harvest can be attained in several wayso The encourage= 

ment of fishing9 particularly selective fishing9 would tend to control 

the populationo The :removal of restrictive laws which permit or limit 

the harvest of small crappie should increase the harvest and be conducive 

to the production of more rapidly growing fisho The establishment of 

markers or buoys at locations to which crappie concentrate.I> or the instal= 

lation of a limited number.of brush shelters to concentrate the fish 

usually pennits a greater harvesto Fishing did not provide sufficient 

harvest from the three lakes studied.I> therefore additional harvesting 

methods are neededo The addition of predaceous species to the lakes 

such as channel catfish9 flathead catfish9 and white bass9 where they do 

not already occur» should assist in a continued harvesto 

When the fish population cannot be properly harvested through 

fishing and the action of predators» poisoning the fish in selected areas 

of the lake -will decrease the populationo 



SUMMARY 

1. The rate of food eaten in relation to rate of growth of both the 

black and the white crappie was studied in. specimens collected from 

three Oklahoma Lakes 9 to learn if food acquired was the dominate factor 

influencing growth. 

2. Wire . t::r.aps gave better results than other devices for the collection 

of crappie in the lakes studied. 

J. A total of 2103 erappie with a combined weight of 206.18 pounds were 

colle~ted and the measurements analyzed. 

4 .. Ea.ch lake was found to contain a numerically dominant age group but 

each varied. in the degir@e to which the population was domin.ahdo Crappie 

in age group II were more numerous in two lakes while those in age group 

IV comprised the majority of ·a1.1 the specimens c©lleeted f:r,om. the third . · 

5. The mean 1 ength of crappie from Sanborn Lake was 6 "l inches 9 :Boomer 

Lake 5o7 inches and Country Club Lake 5"4 inches. 

" 6ii · The mean weight of crappie from Sanborn and Boomer Lakes was 0.11 

pounds and 0.07 pounds fro~ Country Club Lake .. 

7., The average cubic centimeters of food contained in crappie stomachs 

from the lakes wasg Sanborn, 0 .. 19; Boomer, o .. 46; and Country Club 9 

8.. There was little correlation shown between volume of stomach content 

and the seasons of the yearQ 

9. Crappie from Sanborn Lake contained the major percentage of all in=, 

sec ts recorded .• 
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10. Invertebrate eggs we:re :mxmeric:ally the mesil important item found 

in crappie stomachs. A total of 1 9 071 9 4ol invertebrate eggs were re= 

cordedo 

11 •. A greater. percentage of females than males in the black crappie was 

collected. Males were more nl.'.unerous than females in the sample taken 

of white Cl'appie. 

12. Stunting of erappie 9 in the lakes studied9 was not noticeable until 

a.ft er the f irs't yeru· of life. .After stunting occurred9 retarded growth 

continued until the cTappie reached a length of approximately six inches. 

When the crappi.e reached a length of six inches a more rapid growth was 

shown. 

13. Crapp:ie 9 from the lakes studied9 did not prey on fish until a length 

of six inehes was attalnedo 

140 Stunted crappie 9 from one of the lakes studied 9 contained a greater 

volume of food per p~und of body weight than did crappie from other lakes 

in which growth was bettero 

l5o A difference in diet was shown between stunted crappie and those in 

which growth was more satisfactoryo Evidence seems to show that the 

qual.ity of the diet rather than the quantity was responsible for growth 

mad.eo 

16. Some suggestions are given for the p~event;lo:a and correction of 

stunted populations o 
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