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Abstract

During a series of netting studies conducted on Kentucky
Lake, scale samples were collected from the white crappie that
were harvested., Age and growth data was computed for 925 indi-
viduals of this species. These data showed that the white
crappie in this impoundment reached a length of 4.63 inches at
the end of the first year, 7.87 inches at the end of the second,
10.44 inches at the completion of the third year's growth, and
11,86 inches at the end of the fourth, The oldest fishes
examined during the study were in their sixth year, and had
attained an average length of 12,76 inghes at the completion of
their fifth year's growth., The relationship of length to weight
is expressed by the formula: W = CL?, or in this instance:

Log W = 3,7664 + 3.4566 lLog L,

This formula was used in determining each of the calceculated weights,
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INTRODUCTION

Kentucky Lake is a 260,000 acre impoundment created by a dam
across the Tennessee River at a point 22 miles above its confluence
with the Ohie River. The pool extends 184 miles through western
Kentucky and Tennessee. This impoundment is relatively shallow, .
averaging only 23 feet in depth over its entirety. It is character-
ized by a sénd and muck bottom with gradually sloping margins, and
has many comparatively shallow shelf areas.

-In 1951 a project was undertaken in this impoundment to deter-
mine what netting gear could be best utilized by commercial fishermen
for the harvest of what was then considered to be an expanding rough
fish population. The subsequent extensive experimental netting
failed, however, to support the results of standard cove eradication
procedures, An analysis of the latter suggested that the white
crappie comprised only a small proportion of the population., This
species, however, comprised 40.2% of the total weight of ever 13,000
pounds of fish taken in eight types of commercial gear utilized during
the study. An examination of creel census returns for this impound-
ment indicated that fishing success for this speeies had remained
constantly high during the past three years.

Inasmuch as the management of this species has constituted a
definite problem in other waters, an attempt was made to define those
factors which help to support a successful population in this area.
‘The growth rate study presented herein is one facet of that investi-
gation.

METHODS

The 925 specimens used in this study were collected during
routine netting eperations in the spring and sammer of 1952, and
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from rotenone samples taken during the same peried. The scarcity
of fishes of younger age groups reflects the selectivity of the
gear used, as well as the failure of extensive rotenone samples to
reveal the ektent of the crappie population present,

All weights and measurements were made on fresh fish in the
field. Total lengths were determined to the nearest tenth of an
inch on a standard measuring beard. Weights of the larger fishes
were taken on a spring scale and recorded to the nearest twentieth
of a pound. Smaller fishes were weighed on a gram balance and
later converted to decimal fractions of a pound.

Scales were collected from each fish at a point even with the
anterior portion of the spiny dorsal fin and immediately under the
lateral line. The plastic impression method was utilized in pre-
paring the scales for reading, and scales were read on a standard
seale machine at a magnification of 40 diameters., The anterior
seale radius was determined to the nearest tenth of an inch and
length of the fish at the end of each year of life was back-caleu-
-lated by direct propertion,

Although sexes were determined at the time of scale collection,
ne data concerning differential growth rates between the species
has been tabulated. All growfh data presented in this paper is for
both sexes combined.

An uancorrected straight-line relationship was assumed in deter-
mining difect-proportion calculated lengths for each individual,
Since the greater number of scales were collected in April only a
very small number had formed the current anmmlus. Hansen (1951)
found that most of the white erappie frem lLake Decatur, Illineis,

did net form an annulus until the latter part of May.
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Calculated lengths were determined by the following formula:
Lg = Sa X L

St

where

L, = total length of fish at each annulus

Sa = anterior scale radius at each annulus
L = total length of fish at capture
St = total seale radius

AGE-COMPOSITION AND IENGTH-FREQUENCY

The age-composition and length-frequency relationships of the
925 fish used in this study are shown in Table I. In this Kentucky
Lake series 47.35% of the crappie were found to be in the third
summer, and 46.80% of this number were in the 12,5 - to 13.5-inch
group., Neo individuals over five years of age were found, and only
3.46% of the total number examined had reached Age Group V, even
though over 30% of the crappie used ranged from 13 to 16 inches in
total length. The selectivity of the gear used caunsed the preponder-
ance of larger specimens, since no fish less than 4 inches in length
were taken in this equipment. The group containing the 1arggst_
number of individuals, as shown in Table I, is the 12.5 - to 12.9-
ineh class. This is the approximate size of the average fish in the

sportsman's creel from this lake.
.GROWTH

- Calculated lengths for each year of life of the individuals in
this study are given in Table II. Increments of growth for each age

group are also given.



TABIE I

AGE COMPOSITION AND IENGTH-FREQUENCY DISTRIBUTION OF WHITE CRAPPIE

FROM KENTUCKY LAKE

TOTAL IENGTHS

AGE GROUPS

PERCENTAGE

3.57

19,24 47 .35

25.62

3.46

IN INCHES 0 I 1T TI1 Y. "V . Total No, . A

2.0 ~ 2.4 4 4 00,31

2 a.5 ot 2 n‘9

30. = 8.4

3586 = .30

4.0 < 4.4 1 1 00,11

4,5 - 4.9

5.0 - 5.4 2 2 00 .22

55 = 55 1 1 00,11

6.0 < 6.4 1 1 00,11

6.5 -~ 6.9 5 5 00 .42

7,0 - 7.4 7 4 00.76

F.5 = 2.9 8 1 9 00 .97

ad - B4 6 4 1 14 01,50
8.5 - 8.9 3 16 8 27 02.81

P06 . 9.4 1 8 5 14 01.51

p.5 - 9.9 11 3 14 01.51
1.6 - 10.4 e | 6 6 13 01.40
10,5 - 10,9 2 13 ] 16 01.63
IEh. = .Fl.4 29 9 1 39 04.22
115 « 21,8 34 30 8 1 73 07.79
i TR iy | 27 55 14 96 10.37
12,8 -~ 12,9 28 103 26 2 159 17.19
JFi0.. = 13,4 7 102 41 3 153 16.44
13.5 = -13.9 67 64 10 141 15,24
14,0, <« 14.4 2 31 50 7 90 09.72
14,5 - 149 4 23 3 30 03.24
154 - JI8.4 1 7 3 11 01.89
15.5 - -15.9 2 3 5 00.53

TOTAL s 33 178 438 237 32 925
0.76

100 .00




Of special signifieance is the high rate of growth for the
first year, showing a growth of 4.63 inches for the crappie investi-
gated., Ricker (1942) neted a length of 2,8 inches at time of forma-
tion of the first annulus in a series of crappie from Foots Pond,
Indiana. A length of 7.87 inches was attained by Kentucky Lake
crappie at the end of the second year.

.Growth rates of these crappie are well above figures given feor
similar populations in other areas. Johnson (1945) found a calcu-
lated length of 7.8 inches at completion of the ihird year in Green-
wood Lake, Indiana, and Caldwell noted a series of crappie in Ohio
whieh reached 12,1 inches at the end of the fifth year, combining
several studies, The Kentucky lake crappie reached a length of
10 .44 inches at the end of the third year and were 12.76 indhes
long at the end of five years.

TABIE II

SUMMARY OF AVERAGE CALCULATED LENGTHS AND ANNUAL LENGTH INCREMENTS,
- IN INCHES, OF WHITE CRAPPIE FROM KENTUCKY LAKE

Year Class Length at Group Group Group Group Group Noo Qf
time of capture I II IIX IV V fish
1953 3.41 7
1951 7.58 3.81 33
1950 11,20 4,90 8,04 178
1949 12.68 4,66 7,99 10,66 438
1948 13.56 4.57 7.66 . 10,18 11.93 237
1947 14,00 4,11 6.84 9.45 11@33 12.76 32
Grand final
averages &
total 4,63 7,87 10.44 11,86 12.76 926
Increments

“of growth 4,63 3.24 2,57 1,42 0,90




SEX RATIO AND SIZE AT MATURITY

Of . the 826 individuals sexed during this study, 636 were
females and 190 were males. The ratio for those sexed is 335
females for each _100'7_.inales° The males mature earlier, the
smallest mature specimen being only 7.5 inches in length, One
female 9.3 inches in length was found to be mature. Only one
mature female was found in Age Group I, along with three mature

males,

IENGTH - WEIGHT RELATIONSHIP

The length-weight pelationship of the Kentueky Iake white
crappie is shown graphically in Figure I. The basie equation,

. W =010
yielded the equation:
Log W = 3.7664 X 10~6 + 3,4566 Log L.

when applied to this erappie population,

MANAGEMENT

Present regulations regarding the white and black crappie
combined, provide for a creel limit of 30 with no minimum size
required. This prevails throughout Kentucky and is believed satis-
factory for the present, since only a few weeks during the year are
conducive to limit catches.

No ereel limit wOulq be required, in view of the high rate of
growth of the species in questien;, but is deemed advisable to pre-
vent possible taking- of crappie by the commercial fisherman in the
area. large-scale netting operations by the Division of Fisheries
have shown that crappie are easily taken in large numbers by certain

net types legal for commereial use.
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_Rough fish do not seem to present a problem and no provision
is believed necessary for their control, Crowding of the game
fishes is of little or ne significance.

A size limit seems unnecessary, since 97.19% of the Kentuecky
Lake white crappie over 9 inches in length were sexually mature.,
The prolific nature of this species provides it with adequate pro-

tection under almost any circumstances.
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