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INTRODUCTION

Th18 paper presents the results of a study on the age and growth rate
of white crappie, Pomoxia ant,ularis Rafinesque, in Boomer Lake, Payne
County, Oklahoma.

Burria (1956) and Crawley (19M) reported very slow growth for
white crappie in Boomer Lake. The present study was designed to deter
mine it such a sttuatlon continues to exist.

The plasticity of growth of white crappie is evident (C&rlander, 1950
and 199). Therefore, management methods may improve growth rates.

The findings in this report provide data for evaluating methods de
lIgned to increase the growth rate of the white crappie population in
Boomer Lake.

DESCBIPrION OF BOOMm LAKE

Boomer Lake was completed in 1925. The deepest portion of the
lake Is the old creek channel near the dam and the shallowest portion is
on either side of the creek channel at the upper end where Boomer Creek
widens Into the lake.

'nle lurtace area is 102 hectares and the storage capacity is 3.08
cubic megameters. The mean depth of the lake is 2.98 meters.

The reservoir initially was used as a municipal water supply, but in
19G1, due to high bacteria count of the water and increased water need.
the city discontinued use of the lake for this purpose. Presently, the water
.. WIld tor irrigation of the park around the lake and for cooling in the
nearby power plant.

METHODS

TIlree methods were used in collecting the 150 white crappie used
In UWI study: hoop net, gill net and angling. ~h fish was measured
to the neareat millimeter (total length) and weighed to the nearest 0.1 g.

Theee coUecUons were made from February 19645 to March 1967.

Scales were taken from an area on the lett side of the fiah below the
lateral Une under the origiD of the dorsal fin. scales from each flab were
placed In an·lICa1e envelope, bearing all pertinent data.

Permanent lmpreaslons of the scales were made on plutlc sUdes and
the lmpre88lou were read with the aid of an Eberback microprojector for
the purpoee of determlnlnc the ace aDd growth of the ftsh. 'nle scales
were meuured in mUUmettr8 along the anterior radii from the foci to
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each annulus and to the margin of the scale. An SOx magnification wall
UBed.

The length-weight relationship was determined by use of the equa
tion for the general parabola:

W = CL'

Condition factors were determined for each fish ualng LacIer's (19M)
formula:

K. = W X 100/L'

where W = weight in grams

L = total length In mUUmetere

The scale lengths (anterior radU) were plotted against the body
length for each fish and least squares linear and cUrvlUnear regreaatOM
computed. Back calculation of the growth ratea were made by means of
the following formula (Chugunova, 1959):

L. = [a + 8. (L - a) ]/8

where L. = length of fish at annulus j

8, = scale radius at annulus i X 80

L = length of fish at time of capture

8 = total scale radius X 80

a = intercept value obtained from the
formula:

Y=G+bK
where Y = length of fish

Jl. = scale radius

IBNOTH-WEIGHT ·RELATIONSHIP

The length-weight relationship of these white crappie waa determined
to be:

W = 0.4009 X 10·' LU"

or

Itt W = -12.421 + 8.179 Itt L

The mean condition factor En waa 9.8 with a population standard
elevation of 1.M. The 95% confidence llmitl ot the mean were 9.8 ± 0.2.
For comparison purposea, these valuel were converted to X." Ullng tile
equation:

Total length = 1.3 standard length

which Is an average ot the several equaUOJUI given by Carlander (19GO).
The X value tor the mean length (138 mm) and weight (25.7 g) wu 2.16.

Carlander (1950, 1953) J1Ited 87 X.1. measurement. tor white crappie
from collection 8ltes throughout the United States. TheN ranged from
1.48 to 3.88. Only three of the values reported by him fen below the aver
age for white crappie in Boomer Lake. One of tbe8e lower valua wu tor
Lake ClInton, Washita County, Oklahoma (Tbom.-on et al., 1951).
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SeboffJlWl (1964) studied the age and growth rate of white crappie
in Reelfoot Lake, Tenneuee, before and after the eeuation of commercial
ftahlng. He pruented average length and weight at each age claas tor
both pertoo., demonstrating a decrease in growth rate with increasing
competition. In order to compare condition facton between that study
and tlU one, the K.,£ values were calculated for each of his mean lengtIuJ
and weight.. Although a decreue in condition was evident tor each age
clau, both the overall average value (13.57) before ceuatlon and after-
ward (12.41) were greater than the Boomer Lake value even when the
96% confidence level in the latter figure was considered. Estimated
body weight. at total lengths from 85 to 250 mm are presented in Table I.

TABLE I. LENGTH-WEIGHT RELATIONSHIP

Total Bod, Total Bod' Total Bod,
Le••th Wt. I.Aqtb Wt. LeDlrth Wt.
(..) e.) (auD) Ca) (IBm) (1')

86-89 6 161 47 209 95
90-98 1 168 48 210 91
H-97 8 169 49 211 98
98-100 9 170-171 M 212 100

101-104 10 112 51 213 101
106-101 11 113 52 2U 103
108-110 12 114 53 215 104
111-112 13 115 M 216 106
118-116 U 116 55 217 108
116-111 15 171 M 218 109
118-120 16 118 57 219 110
121-122 11 119 58 220 112
123-124 18 180 59 221 114
126-126 19 181 60 222 116
127-128 20 182 62 223 117
129-130 21 188 as 224 119
181-182 22 184 64 220 121
188-184 2S 185 65 226 122
1SG-136 24 186 66 227 124
181 2G 181 61 228 126
188-189 26 188 68 229 128
140-141 21 189 69 230 129
142 28 190 10 231 131
148-146 29 191 72 232 183
14. SO 192 13 2M 137
141 81 193 14 235 138
148-149 S2 1M 15 236 140
lGO sa 196 '76 231 142
IGI 84 196 18 238 144
152·1158 IG 19'7 '79 239 14'
154 • 198 80 240 148
1. ST 199 82 241 lGO
IG1-lG1 18 200 88 242 152
1lS8 88 201 M 243 1M
1. f«» J02 81 m 168
1. 41 208 81 245 168
ll1-lU 0 204 88 246 180
1. ta 205 90 241 162
1M .. 206 91 M8 114
1. 46 JO'I 93 249 1.
1. .. 108 M 2GO 169
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BoDY-SCALE RD.ATIONSRIPS

The llnear and curvWnear regressions between the 8C&le radlWl X80
(X) and body length (Y) were calculated and then tested for Ilplttcance
by analyses of variance (Table IT).

The straight-Une regression was significant at the 0.01 level and the
curvilinear regression was sign1l1cant at the 0.05. Bunia (1966) aJ.c) found
a significant second degree equation fit.

TABLE IT. ANALYSES OF VARIANCE FOR BooMDt LAD BooY-8CALII RaA.
TIONSRIPS

Unear Regression Degree of
Source Freedom

Total 149

Regression 1

Residual 148

Curvilinear
Regression

Total 149

Regression 2

Residual 147

F

670.8

4.66

Significance

0.05<P<0.01

and

The equations are as follows:

Y = 57.603 + 0.6270.%

Y = 80.295 + O.4961X + 0.OOOOO278X"

The curvature was very slight and, therefore, the linear equation
formed the basis for back calculation. The intercept value 57.6 mm
agrees very closely with the 55.3 mm found by Burrta (1966). The HCOnd
degree equation cannot be directly compared becauae he fitted the regru
slon of the log body length versus scale radius. However, hlI MCOnd
degree term was also very small, being 0.000005X".

TIME OF ANNULUS FoRMATION

No annuli were observed form1Jlg at the scale margin tor the ttm
observed in this study. Whiteside (1964) and Hall et aL (19M) found
annulus formation to occur in Oklahoma waters durin&' April and Kay.
The data from the present study abDw that annulua formation did DOt
occur before the eDd of March in Boomer Lake in 1961.

G80WTB RAftS

Table m ahowa the average back-caJcuJatecl age. tor the tlIh in tJIg
study. Table IV presents a comparilon of age and 8lze of white crappie
in Boomer Lake cturtng a period from 1950 to 1HI, cwUmatect by b8ek
calculations.

Lee's pbenomeaon (the tendeDcy for back~ted body -..u- to
be smaller when calculated from older ftah) wu DOt evtdeDt when all ....
were CODBidered.
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TABLE IV. COMPARISON OF SIZB IN mID 0,. WHrn: CltAPPIB IN BoO...
LAKE IN 1950, 1953 and 1968

Year
ot Age Source

collection I D m IV V VI VII

1950 98.0 128.5 156.2 179.3 222.2 W.O Burrla
(1956)

1953 61.0 IM.1 142.2 193.0 256•• 27•.3 391.2 Crawley
(l9M)

1966 99.2 121.6 HO.9 182.2 228.8 268.2 343.0 Present
Study

The growth rate in comparison with the state average wu above
average tor the first year but below average thereafter (Houser and Brou,
1963).

Growth increments tor older flsh were larger than those of the younpr
ages. This is also true tor the slowest growth rates recorded in Oklahoma
by Houser and Bross (1963). Possibly this ls a result of the increulq
importance of fish in the diet of fish over U50 cm in Boomer Lake u
reported by Burris (1956) .

DISCUSSION AND CONCW810N8

Slow growth rates have been found in Boomer Lake in studie.e of flab
collected in 1950 (Burris, 1956), 1953 (Crawley, 1954) and the present
study in 1966. Poor condition factors were also found. Boomer Lake wu
rotenoned in 1953 (McCoy, 1953) and then restocked. Any significant
improvement in growth rates as a result of this management tecbnlque
was not evident in fish collected in 1966-67, although growth apparenUy
was faster than that just prior to reclamation. Such improvement u
undoubtedly occurred was limited to the fil'llt six yean at the very molt.

CraWley (1954) reported that the first-year growth rate tor fLlh in
poor lakes was not noticeably dltferent from that in better lake.e and that
growth was not retarded after the flsh reached 150 nun, the size when
flsh became important in the diet. Few fish over 150 nun were collected
in Boomer Lake. Boomer Lake ftah fed mainly on He:mgenfG during the
period ot thls stUdy (Wade, 1968). The Hezagenfa population in Boomer
Lake was relatively large when compared with other reported data (Cra
ven, 1968). However, they made up a greater proporUon of the total bio
mass in Boomer Lake than in Lake Texoma (Sublette, 1968), where growth
of white crappie was faster (Whltea1de, 19CU). Poutbly thl8 difference in
food supply would hold true for other comparl8ona. A reduetlon in turbid
ity of Boomer Lake (Craven, 1968) might Improve the environment tor
bottom organJams and thus enhance white crappie growth. Hall et aL
(19M) reported poorer growth of white crappie In turbid Oklahoma water&
A RdUction in population numben might decreue intrupeclftc compe
tition for food and Improve growth. However, the fallure of the prev10U1
reclamation of Boomer Lake to provide favorable long-range growth con..
ditions indicates that maaagement lhou1d be conUnU0U8. Poulbly heavy
spring netting and annual removal of tub might be feulble. Ha1l et &1.
(19M) stated that In order to provide good tI8bIDg, wblte crappie must
attain a length of 200 mm in three yean &Del 2M mm In tour yean.
ll:aDagement teclmlques should be te8ted bec&UH of the r:::,,&1eDce of
alow-growlng white crappie popuJatiou ID .man Ok1&homa (BuI'IU,
19M; Crawley, 19M and TbomplOD et aL, 1961).
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