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THE AGE AND GROWTH OF WHITE CRAPPIE, POMOXIS
ANNULARIS (RAFINESQUE) FROM FOUR SMALL
OKLAHOMA LAKES
WILLIAM B. THOMPSON, lWleri. Espertmeat 8t&UoD',
B. C. WABD, Oldah..... Game aDd I'I8b Departmeat, aDd
J. F. McARTHUR, FWlerIea BsperImeat 8&aUoa

The data presented In thls paper were collected by a lake Inventory party
sponsored by the Otlaboma Game aDd PIab Department dUl1nl the summer of
1948. It is hoped that the presentation of thls data wlll lnlt1ate • aer1ea of more
detailed research projects in Oklahoma relative to tbls valuable Iporta 1J)ecla.

'!'be white crappie is uauany one of the most a'bundant apec1ea In Ja_ of
OJrJaboma In new artWda1 1ab8 a per10d of unuauany ,GOd crappie ansllDl

JOk!aboma Game &Del PI8b Depu'tmeD~ aDd $be VDlYel'll&7 of OkJaboma BIoIoItcal
~.
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baa been observed three or four years after impoundment. This Is followed by
an tndeftnlte period durtna which crappie of large alze8 tend to disappear from
the creel except for a week or 80 during the early sprlng. Smaller crappie may
continue to be taken, but since the majority are barely legal size, crappie
ftIh1DI18 then consJdered poor or at best only fair. The four lakes examined
ar~ all in th1s later stage of development.

Black crappie occur in Oklahoma waters in deflnltely the minority. They
are seldom seen in waters of western Oklahoma except as a result of artificial
planttns. More black crappie are found in the clear, cooler streams and
lata of eastern Oklahoma, but even there the white crappie usually dominates.
In general, the white crappie seem to be better adapted to Oklahoma waters
than the other species.

LAD CLIJfTOIf. Lake eunton Is an artificial lake impounding 4,603 acre feet
ot water and covering an area of 235 surface acres. A dam 3,960 feet long was
completed in 1930 across Little Elk Creek approximately three mlles east
ot Canute, Oklahoma in Sec. 16, Twp. 11 N.• Range 4 W. (Washita County).
The water shed consists of 16,250 acres of which approximately one-half is
under cultivation. Although the maximum depth of the lake was originally 50
feet, subatantial areas are now silted in and much shallow water exists. The
soU of the area 18 of a Permian Red Bed type and consequently it is erosive
even when not in cultivation. According to authentic sources, the lake re
mained clear during its early life and supported a quantity of aquatic plants
in the shallow areas. In later years the W1nds have been very effective in
keeping the finely divided silt in suspension. The resulting turbid waters
plus an approximate water level fluctuation of 6 feet have no doubt been the
moat important factors in reducing the aquatic vegetation to a minimum.

The lake was opened to fishing in 1933. During the first three years angling
for large-mouthed bass, crappie and channel catfish was exceptionally good.
After 1936 anglers were less successful. Many small, emaciated crappie became
notieable in a few years after 1933. Bullheads were present in the creel in
falr numbers durlDl the first few years but decreased as the lake aged. By
1944 this species appeared to be extinct. The flathead catfish assumed an im
portant place in the creel after 1944. White crappie, earpsuckers, (Carpiodes').
channel catfish, and carp were the dominant large fishes taken in 1948.

LAD FAIItI'AX. Lake Fairfax is an artificial lake located 41f.l miles north
west of Pa1rfax, Oklahoma in Sections 25-26-35-36, Twp. 25 N., Range 5E.
(Osage County.) A dam 1,320 feet long was completed in 1937 across Wild
oreet and impounded 1.795 acre feet of water covering an area of 110 sur
face acres. The maxtmum depth of the lake is 65 feet. There are approximately
2& surface acres of water under 5 feet in depth. The drainage area consists
of approximately 4,800 surface acres of prairie pasture land. In 1946, the
dam was raised tram a height of 40 feet to the present 48 feet. Average annual
water level nuctuation is 5 feet.

UDUke Lake Pawnee, Lake Clinton and Lake Cleveland. this lake is typically
clear. Smartweed and chara are found in abundance in the shallow areas.
It· appears that largemouth bass and bluegill have been most successful in
Lake Pa1rtax. Perhaps fewer channel catfish are now taken from Lake Fair
fax. but their II'Owth is much more rapid than of those from the other three
anted lakes. The gtaard shad appears to be present in larger numbers than
in the other three lakes mentioned.

LAD PAWlfD. Late Pawnee is an artificial reservoir located a mile north
of Pawnee. Oklahoma, in Sec. 30. Twp. 22 N.• RaDle 5 B. (Pawnee County.) A
dam 2,200 feet 10111 and 415 feet in height was completed in 1933 across Skedee
Creek. The lake covers an area or 305 surface acres and has a maximum depth
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of 38 feet. The average annual water level fluctuation is approximately 4
"feet. The drainage area is approximately 15 square miles in extent.

The lake water Is turbid during the most of the year. Only sparse growths
of cattail and smartweed were observed along the shorel1nes.

The larger species of fishes known to inhabit the lake in abundance are
white crappie, channel catfish, flatheaded catfish and carp. A creel censUS'
for 1940, 1941, 1942 and 1943 indicated the following:

1. Largemouth bass, bluegill and bullheads were taken in fair numbers &8
late as liMO but were on a decUne each year af~r that date.

2. One hundred and twenty-six bullheads were taken in 1940, as compared
to seventy-six for 1941, twelve for 1942 and none for 1943. Flatheads were re
corded in the creel for the first time during 1942.

LAKE C~D. Lake Cleveland is located 5 miles southwest of Cleveland,
Oklahoma, in Sec. 20, Twp. 21 N., Range '1 E. <Pawnee County). A dam 1,200
feet in length and 69 feet in height was completed in 1935 across Branch
Creek. The impoundment Is 205 surface acres in area. The maximum depth
of the lake is 55 feet (1935) and there are approximately 65 surface acres
of water less than 5 feet in depth. The annual average water level fluctuation
is approximately 4 feet. Lake Cleveland Is slmllar to Lake Clinton and Lake
Pawnee in that it has been subjected to considerable siltation and reddish
(turbid) water is the rule rather than the exception.

While fewer details are known relative to the angling history of this lake
it is thought to be nearly comparable to that of Lake Clinton and Lake Paw
nee. At least white crappie, channel catfish and flathead catfish no doubt
are among the dominant larger species present now.

Two hundred and one white crappie were collected by means of g111 nets.
seines and. hook and line fishing from four small Oklahoma lakes during
the summer of 1948. Fifty-two of this number were from Lake Cleveland, 61
from Lake Fairfax. 44 from Lake Pawnee. and 54 from Lake Clinton.

The anterior radii of the scales were measured from micro-proJections which
were magnified 28 times.

Calculated standard lengths we,e determined for the fish of each lake
according to formulae developed for ~ach of the four groups of fish. While it 18
admitted that the number available for each group are small, the information
made available should have considerable application to management.

Body-scale relationship curves were calculated for the fish of each lake.
The calculations were based on all fish of each group rather than upon averages
of the length intervals. The formula used for subsequent calculations was
L = a + bS (L =standard body length, a = constant, b = a constant and
S = anterior scale radius.)

58
48
21
25

TABLE I
Regrel8ion Line Data and Coe/lldent8 01 Correlation lor White

Crappie 01 the Four lAkes.

IHTEIlCEPT (a) SLOPE or
CuRVE (b)

1.56
1.'15
1.77
1.67

Lake Clinton
l£ke Fairfax
Lake Pawnee
Lake Cleveland

Using the above method, the length at the time of formation of each annulus
was calculated for each fish individually. Average calculated 1eDItha were
determined for the age groupe and for aD the fish of each late. '!'be averap
growths in length of the flah of each lake were ahoWn according to the year

'Creel Clensua data turnSabed bJ t.be CttJ at Pawnee.
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at ute of the various "Ie Il"OUpe (Tables .m, .IV, V and VI). The average
calcuJatecl IDcremeDta for all c1ulea of each late are shown at the end of each
7ear'.of ute (Table VU).

The aversee JfOWtb in; length for the first two years of Ute of aU year
c1uIeI wu 128 m11Umetera for thole of Lake Pairfax, 123 mUUmeters for those
for L&U OUnton, 92 mUUmete1'8 for Lake Pawnee and 88 m1lUmeters for Lake
Cleveland.

Growth in wellht u indicated by the K (concUtlon) factor (Tables m, IV,
V and VI) wu nearly comparable for Lake Cleveland, Lake Fairfax and Lake
Pawnee. Ollnton waa the exception in that groups I, n, and m were in un
uaually poor concUt1on. The K factor for the tncUv1duals of three groups (I, n
and m) rallied from 0.28 to un. Only three of fifty-four flah from Lake
OUnton bad a K factor about 2.00. Nine 1nd1v1duala had a K value which was
over 1.00. The three flah with aatisfactory length-weight ratios belonged to
IJ'OUPI IV and V. Since growth in length of the Lake CUnton fish at the
end of the flrat two yean of Ute has been more rapid than the average tor
tbaIe of the four lakes, it may be 8uggested that the CUnton fish have lost
a aubltant1al amount of weight since attatn1ng their approximate present
JeDIth. Th1a apparent phenomenon has been observed in other waters of Okla-

, boma.

In comparllon to the growth of white crappie of other simUar lakes of Okla
homa the averare growth for those of the four lakes is perhaps typical. This
rate of growth 18 not typical for flab during the first few years of new reser
votra. Growth rates 88 low"aa those presented in this pape ae not as a rule
condUcive to a high degree of angllng 8UCCess.

Table U presents a summary of groWth of crappie in length for lakes of
other ltates.

TABLE n
Comparilon 01 Growth 01 Crappie in Lengtlu Found in Other

WGte,.,.

WArD AKD LDOTII8 AnADfBD AT EHD or YEAR
80~ 1 2 3 4 5 6

101 Of !Of I1f 101 Of 101 I1f 11M I1f Mil Df
P.oota Pond,
Ind1aDa (Ricker
and x.aler 1M2) 52 2.0 113 4.5 1'71 6.7 203 8.0 229 9.0

Green::1 Lake
(JobDaon M&)' 95 3.8 144 5.7 164 6.5
Ylchllan Lakes
(Beelrman IM8)· 123 4.8 160 6.3 181 7.2 199 7.9 214 8.4
Cherokee Lake•

• TVA-(stroud
IN)' 31 1.2 1'15 8.8 232 9.2
Doua1ee Late,
TVA-(8tI'oud

1"" &8 2.3 14'1 a.e 1. '1.3
B1wueee TVA-
(stroud IM8)' 48 1.1 138 a.a 191 '1.s 192 '1.s
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TABLE IU
Sum7114'lf 01 Average CalcultJted St4f1d4rd £mgt"" aM Annual

Length 171C1'eJMf&u lor White Cra"" 01 Lake Clinton.
CoUecud In Jul, of 1941. .'

AGK HUlDa LDOTR AVDAGB AVUAGB
GIlOtmJ FIsH AVDAGI: WaGB'I' K

1111 DI. OIlS. oz.

0
I 5 118· 4.6 11 .4 0.80

U 22 139 5.5 19 .7 0.78
III 24 148 5.8 22 .8 0.'11
IV 1 213 8.4 270 9.5 2.'19
V 2 238 9.4 385 12.9 2.8'l

CALCULAnD STANDARD LuOTR AT Elm or YUIl or LIn
1 2 3 4 5 8

Mil DI. 1111 IK. 1111 IK. Mil IK. l1li IK. 1111 Uf.

0
I 9 3.9 122t 4.1r

II 87 3.4 123 4.8 13ae 5.4'
m 87 3.4 120 4.8 138 5.4 143' 5.S'
IV 84 3.4 121 4.8 184 6.5 198 7.8 208' 8.3-
V 108 4.1 148 5.9 183 7.3 208 8.1 226 8.9 234' 9.3'

Grand Av.
Calculated
standard
Length 89 3.5 123 4.8 139 5.5 150 5.9 220 8.8 234 9.3
Grand Av.
Annual
Increment 89 3.5 34' 1.4 16 0.6 11 0.5 '10 2.8 14' O.e-
Number
PIab 54 54 49 2'l 3 2
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TABLE IV
Sum17Ull1l 01 Average Calculated. Standard Length8· and Annual

Length IncrementJ lor White Crappie of Lake Fairfax.
Collected september 11, 1948.

Au Nt1JI8ER AVERAGE AVERAGE AVERAGE
010VP8 Fla. Loam WEIGHT K

101 m. GIIS. oz.
0
I 2 134 5.3 58 2.1 2.31

U
m 48 153 6.0 87 3.1 2.40
IV

V 1 282 11.1 652 23.0 2.91

OALCt7LATD STANDARD LoGTH AT END or YEAR or LIn:
1 2 3 4 5 6

101 IN. 101 m. IDI m. MK IN. KK m. MM IN.

0
I 97 3.8 141' 5.ae

II
m 73 2.9 125 4.8 153- 6.0-
IV
V 80 3.1 158 6.3 198 7.8 235 9.3 272 10.6 277- 10.9"

Averap
calculated
Standard
LeDctb 74 2.9 126 4.9 154 6.1 235 9.3 272 10.6 2'M· -;-.~·0:9

Orand Av.
Aanual
Increment 74 2.9 52 2.0 28 1.1 81 3.3 37 ,1.5 5' 0.11

Number
Plah &1 51 49 1 1 1 .
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TABLE V
Summarv 0/ Average CCJlculGted StG1ItUJrd lAftqth8 and

Annual Length Increments lor Whtu Crappfe 0/
lAke Paumee. Col~ted AtlgUIt 1,1948.

AGE NUIIBEIl AVDAGI: AVDAOI: AVJ:RAOI:
GRoups FIsH LnGTR WaoRT K.

lUI IN. OIlS. oz.
o
I

II
m

4 109 4.3 33 1.2
~ 1~ U M W
25 149 5.9 87 3.1
OALCULATED STANDARD LBNGTH AT END or YEAR or LIn

1 2 3

2.47
2.57
2.43

4

o
I
II

III
Average
Calculated
Standard
Length
Grand Av.
Annual
Increment
Number of
Fish

72
58
50

55

55

44

IN.

2.9
2.3
2.0

2.1

2.1

1111

1121"
96
86

37

37

IN.

4.410

3.8
3.4

1.5

1.5

Mil

12510

126

34

34

40

IH.

4.910

5.0

1.4

1.4

Mil

14910

2310

25

IN.

AVUAOE
K

NUMBER
FISH

TABLE VI
Summary 01 Average Calculated Standard. Length, and.

Annual Length Increments for White CrQtPPie of Lake
Cleveland.. Collected August 1,1948.

AVERAGE AVERAGE
LENGTH WEIGHT

IN. GIIS. oz.

AGE
)ROUPS

o
I

II 13 108 4.3 34 1.2 2.44
III 33 135 5.4 63 2.2 2.38
IV 6 166 6.5 185 6.6 2.M

OAJ,CULATBD STANDARD LnOTH AT ElfD or YEAR OJ' LIn
1 2 3 4 5

. 10( IN. JO( IN. 10( m. 1111 lIf. lUI lIf.
0
I

II 55 2.1 78 3.1 10911 4.311

m 58 U 90 3.5 113 4.4 13511 5.411

IV 74 2.9 101 4.0 132 5.3 151 6.0 16411 6.5
Average
Calculated
Standard
Lenrth 59 2.4 88 3.5 114 4.5 138 5.5 1M 6.5
GrandAv.
Annual
Increment 59 2.4 29 1.1 28 1.0 24 0.9 • l.ou
Number of
PIah 62 62 62 39 8

"'8epreeenu Growth to AupA 1 of 1MI
uBepneenw Growth to Auaud 1 of 1MI
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SUMMARY
1. Two hundred one white crappie· from four lakes were used In thia 8tud1.
2. Average growth in standard length :was aUlhtly better at the end of two

years for the Lake Fairfax· and Late CUnton flab than for those of
Lake Pawnee and Late Cleveland. .

3. Length-weight ratlos as Indicatffd by the K factor were nearly compar
able for Late Palrfax. Late Cleveland and Lake Pawnee. The ftah from
Lake Cltnton were in almost unbelievably poor condition and yet their
growth in length at the end of two years waa second only to those of
Lake Fairfax.

4. In general. the average growth rate in length of the ftab of the four lates
is considered alow.
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