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PROOBBDINOS OP TBB OKLAHOMA

AGE AND GROWTH OF THE WHITE CRAPPIE
(POMOXIS ANNULARIS RAFINESQUE) IN
LAKE TEXOMA, OKLAHOMA, 1949'
CLAY WILSON Jr., Oldahoma Game aDd Flab Deparbaent, Oklahoma City

IJIftODVCfIOIf. x.te Texoma Ja impounded by the QenJson Dam. The dam Is
located on the Red River In Grayson County, Texas, and Bryan County, Okla­
homa,

The maximum power pool at elevation 617.0 Inundates approximately 96,000
acres. Bottom 1aDda were cleared up to the l1mJta of the permanent power
pool. The lake ltaelf 1a divided into two main portions, the Red River and
Waahlta River arms, wblch approximately correspond with the positions of
the old channell of these two rivera. VarioUl creeks alao empty into the lake,
contributing to Ita total volume and area and caUBlng Its dendritic shape.

The white crappie, PomozII annula", Raf1nesque, has been Widely propa­
,ated. In Oklahoma It 11 highly regarded both sa a game fish and as a food
1l1b. It 11 probably more widely and more Intensively fished for than any other
Oklahoma flab. The habit of aggregating around brush plIes, off steep banks,
around bridge piers, etc., facll1tatea Ita capture. White crappie reproduce
rapidly, resultln, In overpopulation of thla species in many Oklahoma lakes.
A legal length of six Inche.t was Imposed on the white crappie until April 3,
19&0, at which time the Oklahoma Game and FIsh Department removed both
length and creel llmlta.

MlTHoDS AD MATD1At8

GDIIAL. With the exception of a1x young-of-the-year fish collected with a
2&' %" bar mesh bag seine and twelve fish collected by book and Une, all fish
used in this study were taken by means of 1", 1%", 2", and eXperimental gill
neta, and a fyke net. AU nets employed, with the exception of one 2" gill net,
whiCh waa uaed infrequently, were in excellent condition at the beglnnlng of
the Investlgatlton, but were somewhat wom at the end of the two month
period. The following Ia a description of the nets used:

DacaJPTlOK

1N bar mesh 1&0'/8'.
1~" bar mesh 200'/8'.
'r bar mesh 200'/8'.
5 sections with the following bar
mesh: "", 1", 114", 1~", 2".
Each section was 25' long; total
net measurement was 12&'/6'.
Double throat, 14 N bar mesh, "
hoops. 4' front hoop, 12~' wtnp,
100' lead of IN bar mesh.

Collections were made at eight stations on the lake. Data for the locations,
dates. number of net coUectiona, and number of flab taken are shown in Table I.

The metric IlJltem was used tor measurements of both length and weight.
LeDIth measurements, both total (from anterior Up of head to posterior end

ITbJa la part or. theela aubmltWcl to Ule Graduate Colleee, UnlYera1t1 of Oklahoma,
tn parUaI tuIt1llmeDt or &be requ1remenu for Ule Muter of 8c1enee degree. The
NeeUCh was UDder Ule cUrecUon ot Prot. Carl D. B1aa aDd Dr. A. O. Weese. Ap­
PreclaUollla~ tlO Mr. OOnlon .. 1IaU. Oklahoma Game and Plah DepartmeDt.
tor 1UlllMU0QII and aid lD ... and II'Owth teebntq~. The UnlYendty ot Oklahoma.
theO~ aun. aIld PIah Department. and the U. 8. AnD7 Bnatneen proncted

.the tuDda and equlpmeat to make the couecuona.
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of the depressed caudal fin) and standard (from anterior tip of head to crease
In caudal peduncle formed by flexing caudal tin) were taken to the nearest
mllllmeter on a standard flsb-measuring board. JI'Iah Of 500 grams or leas
were weighed to the nearest gram on a direct reading spring platform. balance
of 500 grams capacity; fish weighing more than 600 grams were weighed to the
nearest 5 grams on a s1mUar balance of 5 k1lograma capaeity. All measurements
were taken from living or freshly k1Iled specimens.

TABLE I

Date, Location, Number 0/ Net CoUectiom, and Number 0/ Fuh
C~tUTed at Bach station.

LOCATION

Rock Creek
Newberry Creek
Big Glasses Creek
Cold Sprtlll8 Creek
Hickory Creek
Buncombe Creek
The Islands
Caney Creek

DATE

6/12-6/20
8/20-6/25
6/25-8/30
6/30-7/8
7/8 -7/15
7/15-7/22
7/22-7/29
7/29-8/4

1
2
3
4
5
6
7
8

STATION lfl1JDD or NBT M'tTIIBD or
COLLBC'l'lONS naB TAKBM

20 348
12 95
l' 95
15 6
18 119
16 '1'-
13 57
9 55

TOTAL 850
• SiX young-of-the-year fish collected In a 25", ~" bar mesh bag seine not In­

cluded.

Sex was determined whenever possible. Stomachs (and in some cases in­
testines and gills> were taken tor food and parasite studies. The food habits
and parasite studies have not been completed.

A small number of scales to be used for age determination and growth cal­
culation were removed from below the lateral line from the left side of each
fish. Key scales were not selected, but scales were consistently removed from
the same area of each fish.

PREPARATION OF SCALES. For the first 100 samples, scales were soaked in water
and cleaned with small, wooden skewers. Subsequently, it was found that
scales could be cleaned taster and easier after they had been soaked for 5 to
10 minutes in a 5 percent solution of sodium hydroxide. Four scales of average
size from each sample were cleaned and mounted on a microscope slide in a
glycerin-gelatin medium prepared according to a formula preaented by Van
Oosten <18>. No misshapen or obviously regenerated aeales were mounted.
Beales were studied with a projection apparatus s1m1lar to that deacrtbed by
Van Costen, Deason, and Jobes (19) and pictured by Lagler (10). A magnifi­
cation of X45 was used. All growth calculations were made from total length
measurements in millimeters. Convel'8lon factors baaed on 862 fish were de·
termined as follows: total length to standard length-.774; standard length
to totallength-l.20. A total of 868 fish were collected. Six of these were young­
of-the-year fish and were not used in growth calculations. Twelve fish were
taken by hook and line.

RaVLTS

Nn SELECTIVlTY. The problems involved 1n collecting a representative sample
of fish for use in age and growth studies are generally recognized. Extensive
use of gill nets has resulted in confiJctlng Ideas aa to their influence on age
and growth data. HUe (6) presented an adequate survey of previous work and
concluded that"... each species and each locallty offers its own speclal problem
of gear selection." As a result of his own Inveatlpttons, he concludes that:
"The aet10n of a net of specttled mesh depends ttnt upon the rance of length
and abundance of the ft8b within the population and acond upon thoR
morpbolog1cal cbaracteriatJca that determlDe In what manner the ftah 11
held captive...
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Table U presents the frequency dlatrtbution for all fish taken with nets. No
attempt w1l1 be made to evaluate accurately the relative abundance of year
c1alletl. Table U was compUed only to present evidence of the adequacy of the
sample. No one net collecta an unbiased sample of the population. and each
11 selective withtn a relatively narrow size group.

AGE AJnJ GROWTH. Determination of the age of all Individuals was made on
the baaiB of the year of Ute completed as Indicated by the number of annuli
on the scales. Despite extena1ve ae1n1ng, only siX ftsh were taken which belong
in the 0 age-group. This should not be regarded as indicative of the relative
abundance of young-of-the-year. tlsh.

Sa RATIOS. A greater number ot females than males were taken. The data
were examined tor departure from the hypothesis that In any population 50
percent of the t1ah should be males and 50 percent females. Utilizing the Chi­
square test, a 8ignificant difference was found. The data were then subjected
to the test for homogeneity. The results ot this test revealed that the abun­
dance to males in proportion to that of females may be described by a 9: 11 ratio.
Exhaustive search ot the literature reveals no data on the sex ratio of this
apecies.

TABLE II

Length FTeque11.C1/ DUtrfbution in 10 Mtllfmeter Intervals 0/ Empirical Total
Length of Lake Tezoma White Crappie Taken in Dltlerent Sized Nets In 1949.

LoaTH INTERVAL GILL NET MESH <8AR MESH) FYKE NET TOTAL
(IlULLIKETD) ExPERIMENTAL 1" 1%" 2"

100-109 1 1
110-119 0
120-129 23 1 21 45
130-139 33 1 46 80
140-149 16 1 1 51 69
150-159 6 1 22 29
160-169 44 26 4 8 82
170-179 69 84 1 1 145
180-189 31 44 6 5 86
190-199 22 21 4 1 4 52
200-209 13 8 4 2 2 29
210-219 I) 1 25 1 2 34
220-229 2 1 50 3 2 58
230-239 3 27 1 1 32
240-249 4 2 9 1 1 17
250-259 4 1 7 12
260-269 3 6 2 11
270-279 6 9 14
280-289 6 1 3 12 22
290-299 2 2 17 21
300-309 1 1 6 8
310-319 1 1
320-329 0
330-339 1 1
340-349 1 1

TarA!. 2'l8 191 168 68 165 850
N1J1DIIl 'l'DD8
lOT 8ft 58 17 'IS 69 8 218

IbIPDIcAr. Lalom-nSQUDCY~ON. Table m gives length-frequenoy
CUstribution of fish at the tbne of capture. No s1gn1flcant difference was found
between males and females: therefore, the data for both sexes were combined.
It Js be1!eved that because of the errors Involved In growth calculation. such
mMaUrable data~ of greater value In evaluating the environmental adapta-
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tion of the species than are the results of· calculated growth. In practice.
relatively small samples collected at a comparable time could be compared
with such data and thus indicate the growth trend. .'This is not meant to
Imply that length is a good Index of age. On the contrary. length Is a rather
poor Index of age. The amount of overlap among the IV. V. and VI age-groups
is so extensive that an individual of a given length might readily belong to any
ot the three age-groups (Table nI). In contrast. the small amount of overlap
in age-groups I, n, and III is further indication of the diversified reaction of
older individuals to cumulative environmental action.

AGE DETERJUNATION. Hansen (5) and Ricker and Lagler (13) have reported
the presence of accessory checks (false annum in the scales of white crappie.
The latter authors report "considerable confusion" in determining the first
annulus in the scale. They found accessory checks only rarely in succeeding
inter-annular areas. Although false annull were found. in Lake Texoma White .
crappie scales, they did not present a serious difficulty. Some regenerated
scales were discarded, but in no instance was it necessary to discard a specimen
~ecause of doubtful age determination.

2

2

VI

280

1
1

1
1
6
4
2

1
1

v

4
5

11
5
1

273

IV

1
5
2
5
4
4
8
9
7
6

11
10
15
10
1

98

249

3

III

1
21
25
14
16
25
44
17
6
2

174

210

n

4
19
61

108
59
34
10
4
5

1'78

1

1

45
80
69
13
20
10

141

238

TABLE III

Length Frequency Distribution in 10 Mtllimeter Intervals 0/ Empirical Total
Length in Each Age-group 0/ Lake Texoma White Crappie Collected in 1949,

MEAN LENGTH
(MILLIMETERS) 0

45 1
55 1
65 3
75 1
85
95

105
115
125
135
145
155
165
175
185
195
205
215
225
235
245
255
265
275
285
295
305
315
325
335
345

TorAL JroJIBIlIl
or J'ISII 8
AVI:IlAGB Ul'fGTH
eMU T IJRTBIl8) 62
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TDm 0' Amn1LV8 PouIAftOIr. No attempt baa been nlade to detennlne either
leDltb of growing IeUOD of time of annulua formation. Weekly collections
over a two or three year period would be necessary for an accurate detenn1ra­
atlon of the average time of annulua formation. Rieker and Lagler (13) found
that DO fllb taken in early July, 1940, from Foots Pond. Indiana, Jacked new
arowtb. Johnaon (9) reporta that in Greenwood Lake the annulus was def­
initely fonned prior to June 18. In the present study all of 348 fish taken
between June 18 and 20 poue8aed a new annulus. The last annulus of the
older flah appeared to be of recent formation. This observation tends to sub­
.tantiate the conelusioD8 of previous investigators (5. 9) that the younger fish
form their annuli sooner than the older indiViduals.

BoDy-seAL. RELATlolflBlP. The data were grouped (Table IV> in 10 milli­
meter intervals of total flah length and 10 milllmeter intervals of scale length
(X46). When the data are so grouped and the calculated means of body length

I

a .54.9.

b. 1.056

0.,..---"1"""'"--......,-.---.....---....---....---..,.o &0

Alft'DIOil aADIUB 0" 8CALK

FIGUBB 1
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are plotted on a graph, the points In Pig. 1 result. The two variates (fish length
and scale Jenrth> may be conaJdered as having a bivariate normal distribution
in the general population. In any case, two regress10n lines may be drawn. Bom€
confU81on seems to exist among fishery investigators in regard to which regres­
I10D )fne mould be uaed tor determining the constants to be used in calculating
1I'0wth. Since the ultimate aim in all methods is the estimation of body
length(v> from known scale length (z), It is the regression of V on z which
moUld be uaed in the determination of the intercept (a) and the slope of the
the regresalon line (b) (21).

Since the computation of the coefficient of correlation is dependent upon
the total variation, calculations must be made from independent data, i.e., not
from totals calculated by grouping the values of V in arrays of z or vice versa.
The author deslred to find the coefficient of correlation between scale length
and body length. and a correlation table was used (Table IV). Data from
thla table were employed in the determination of the valUes of a and b. How­
ever.if the coefficient of correlation had not been desired, the proper regression
line could have been obtained by grouping 11 (fish length) values in arrays of z
(scale length) and the values of the constants a and b determined by the least
squares method.

The calculated value of the intercept (a) is 54.96 mll11meters of fish length
and for the slope (b) is 1.056. The coefficient of correlation is 0.937. _ This
high coefficient of correlation indicates that the relationship between total
length and scale length of Lake Texoma white crappie is essentially 11near,
in which case either regression line would have given proximate results. Fig. 1
1llustratea the regression line of 11 on x. Slightly different results would have
been obtained it the regression of x on 11 had been computed. The difference
would have been greater had the coefficient or correlation been lower.

AXN11AL GROWTH. Utllizing the formula L=a+bS, total length in mill1meters
was calculated for each individual fish of each year class. The data were then
averaged to flnd the average growth for each year of life. Total length was
calculated separately for males and females, but there was no significant
difference, so data for both were combined (Table V).

TABLE V
Average Empirical Total Length and Average Calculated Total Length in
Millimeters at th~ End 01 Each Year 01 Lile lor Each Age-group 01 Lake

Tezoma White Crappie Collected in 1949.

YUIt
CLASS

1*
IM7
1948
IIM5
IM4
1M3

Ao.
OROUP

1
II
m
IV
V
VI

AVUAGE CALCULATED TOTAL LENGTH AT END OF
No. Yua OF LIn:
J'JSH 1 2 3 4 5 6

238 98
304 95 144
174 96 145 186
98 97 140 192 231
'" 97 135 174 221 255

4 92 131 164 203. 239 259

EMPIRICAL
T.L. AT
TIllE OF
CAPTURE

141
178
210
249
273
280

0UJm AVDAGJ:
CALC'DLA'I'D
TO'fAL LDO'J'B 96 143 186 227 254 259
AVDAU IIICItDIDTS
01' CAJ.C'ULADD
lDO'IB 47 43 41 2'1 5
EQvnALDT 'IOTA!.
JoDGTB III DfCJD8 3.8 5.6 '7.3 8.9 10.0 10.2
NVIIUI 01' I'J8B -.
C81lD Df CAl.CUl.AftQ. 882 . 824 320 148 48 ..
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COMPARISON or ARJroAL GaoWTJIS. The growth In length of Lake Texoma
white crappie was compared with the growth in other waters <:rable V). In
general the growth of Lake Texoma white crappie compares favorably with
that in other local1ties. COmparison of the results of the present study with
those of Sneed and Thompson (15) would seem to Indicate that the rate of
growth is dim1n1shing in Lake Texoma; however, 80 per cent of their fish
were taken from creels of fishermen, a method of sampling which tends to
select larger fish and, perhaps, the faster-growing ones. It wlll be shown
later that conditions existing at Station 1 have contributed significantly to
these results. In addition, it should be remembered that the present study
was based on one summer's collection; thus the results may not be considered
conclusive.

LENGTH-WEIGHT RELATIONSHIP. The length-weight relationship was deter­
mined, according to the method of HUe (6), for all fish taken and for males
and females separately. No significant difference was found between the
averages thus obtained. Table VI presents the data for the enUre sample.
The equation log w =-5.15279 + 3.11180 Log L was determined to apply in
calc~ating weights.

TABLE VI

Comparison oj Growth in Inches of Total Length of White Crappie In Lake
Texoma and in Other Waters.

AVERAGE TOTAL LENGTH IN INCHES
WORKER LocATION AT END or YEAR or LIFE

1 2 3 4 5

Wilson 1950 Lake Texoma 3.8 5.6 7.3 8.9 10.0
Sneed and
Thompson 1950 Lake Texoma 3.6 5.9 9.3 10.0 12.5
Johnson 1945 Greenwood Lake, Ind 4.8 7.2 8.2
StrOUd 1949 Cherokee. Tenn. 1.5 8.7 11.6

Douglas. Tenn. 2.9 7.3 9.2
Hiwasse. N. C. 2.4 6.8 9.5 9.5

Ricker and
Lagler 1942 Foots Pond. Ind. 2.8 5.8 8.6 10.2 U.s
Roach and
Evans 1948 Ohio Lakes 2.6 5.5 7.6 9.2 10.4
Unpublished Grand Lake, Okla. 3.5 5.4 7.9 10.7 14.1

LocAL STUKTING. At the beginning of this investigation it was hoped that
the data obtained might reveal some information pertinent to the theory
that local stunting of white crappie occures in the reservoir. Growth was
calculated for fish taken at each station (Table VIn). The data indicate
that at Station 1 there had been a significant retardation of growth. Twenty­
five per cent (348/862) of all fish were collected from Station 1. This large
number has a major lnfluence on average lengths calculated from the entire
sample. In age-groups ill, IV, and V the differences are most pronottneed.
This could account for the lower average total lengths calculated for these
three age-groups from those calculated for the same age-groups by Sneed and
Thompson (15). Fig. 2 illustrates the difference In growth between the
average of Stations 2 through 8 combined, and that at Station 1. For a proper
evaluation of the difference indicated, in the development of the scale-fish
formula. ,the fish from Station 1 should be treated as a population separate
from that of the combined fish from the other stations. Such a splitting
would seriously. decrease the relative size of the samples. The apeclmeDi
used were collected In one season over a relatively short period of time. Por
these reasons it is not deemed advisable at tbe present time to attempt furtber
explanation.
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TABLE VII

1AftI1th-fHfIht Bel4tfomldp 0/ LtJke TuOf1&4 White Cra~ Collected fn 1949.

CALCULATED
TorAL LDcmI TO'1'AL LDOTH WEIGHT IJf WaGHT WaoBT
Dr IIJI.L1IIftIU DI DlC'JID OIlAllS IJf GRAIIS IN OtTKCZS

101 4.1 I' 13.'1 .6
116 4.6
126 4.9 22 23.6 .8
136 .63 28 29.2 1.0
146 6.'1 36 37.4 1.3
166 6.1 45 46.0 1.6
186 6.6 58 55.9 2.0
1'l6 6.9 65 67.2 2.3I. 7.3 79 79.8 2.8
196 7.7 92 M.O 3.2
206 8.1 113 109.8 4.0
216 8.6 132 127.4 4.7
226 8.9 1" 146.8 5.1
236 9.3 156 168.1 5.5
246 9.6 169 191.3 6.0
2&6 10.0 209 216.7 7.4
265 10.4 240 2".6 8.5
276 10.8 278 274.1 9.8
28& 11.2 308 306.3 10.9
296 11.6 339 341.0 12.0
306 12.0 363 378.2 12.8
316 12.4 424 418.3 15.0
326 12.8
336 13.2 640 506.5 22.6
346 13.6 655 550.0 29.6

TABLE vm
Calculated Average TottJl lAmtlt1r. In JlUlffMtlWI to tM end 0/ Each Year

of Lffe lor AU Fuh TClken at Each statton.·

8rA'l'IOIf Nu....
or J1SJI LDOTH AT END OJ' YEAR OJ' un

1 2 3 4 5 6
1 348 91 140 176 2O'l 236 250·-
2 91 96 146 191 233
a II 85 14'1 208 248
4 6 85 134 163 231 m
6 119 101 162 1M 243 2'l3

28'1--I 'l4 100 144 19'1 233 265
'1 67 100 148 187 262• 66 9'l 141 178 242 281

0Iwm .l1'ltiCl8
~At. I.DG'IB 98 10 1. m 2M .--
-Orand aftlaP ~tal leqU).a are weIab~ tor number ot flab ueed In calculation.
• ·No', eIpltlcan'; on17 .. flab In II'OUP.
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FIGURE 2

SUIOIAIlY

1. This study of the age and growth of the white crappie (PomoziB annularl8
Raflnesque) in Lake Texoma, Oklahoma, has been conducted using 888
fish collected In 1949.

2. Previous to mountlng in a glycerin-gelatin medium, cleaning ot white
crappie scales was expedited by use of a weak solution of sodium hydroxide.

3. Although net selectivity is important In evaluation of white crappie col-
lections, it does not prevent adequate aamp11ng.

f. The ratio of male to female white crappie taken was 9 : 11.
5. False annuU, although present, did not prevent age determination.
6. In estabUab1nl the bocly-acale relationship for purpaeea of calcu1at1D8

growth, the regreulon l1ne II on z was used. where " represents f1ah,
f1ah length and z represents scale length. '

'l. No algn111cant difference was found In average calculated lenatbl for
each year of ute between males and females. J

8. Calculated growth to the ,end of each year of ute ind1cales that Lake



• PROCEEDINGS OP THE OKLAHOMA

Texoma white crappie grow to an average length ot 3.8 inches the first
year of ute, 6.6inchea the second year, 7.3 inches the third year, 8.9 inches
the fourth year, and 10.0 inches the fifth year.

9. No s1In1ficant difference in calculated weights was found between sexes.
10. The data indicate that "stunting" of both sexes occurred at Statton 1.
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