
AOADEMY OF SOIENOB POR 1N •

A STUDY OF FISH POPULATIONS, WITH SPECIAL REFERENCE
TO THE WHITE BASS, LEPIBEMA CHRYSOPS (RAFINESQUE),
IN LAKE DUNCAN, OKLAHOMA'
B. c. WARD, Oklahoma Game and Flab Depanment

There have been few fish population studies of Oklahoma waters. From time
to time biologists of the Oklahoma Game and Fish Department have made
brief age, growth, and population studies of species found in Oklahoma lakes:
to date most of this work remains unpublished.

Attention has been given to the lite history of white b8B8, L~"tbem4 ch11l1OP'
(Rafinesque), in the northern and eastern areas of their natural range <12, 18).
Thompson (1.) made an age and growth study of white baas of two Oklahoma
City Municipal Reservoirs. Weese and Thompson (18) are, at the preeent
time, making an age and growth study ot white baa8 of uke Texoma, Okla
homa. The results of these latter studies indicate that the over-all &Ie aver
age of this species is slightly leu than the white baas reported on by Van
Oosten (16). Howell (7). and Sigler (12).

The validity of the annulus as a year mark hal been estab11ahed by Oreuer
(2), HUe (.,5), Hansen (3), Van Ooaten (16), Sigler (12), Beckman (1), and
others. The section on white baas of known age to be preaente4 later is further
evidence in favor of the validity of the annulus as a year mark. It was as-
sumed that the scale method was valid for this study. .

Creaser (2) emphasized that cessation of growth in the winter and the
resumption of growth following in the spring are the Immediate factora in
volved in the formation of the annulus. According to Beckman (1), tempera
ture appeared to be the primary factor in the time of annulus formation. He
also stated that "Food is ordlnarlly of secondary importance as a facto1· in
the time of annulus formation. A severe scaretty of food. or an abrupt cbaDle
in its availability. may make it a primary factor."

Growth compensation has been mentioned by several inveatlpton .. a
somewhat common occurrence· in many apec1eI. 'nl1er (16), work1nl CD tile
yearling and two-year-old striped bua, Booou.I I4Z4tUfI (Walbaum), found
that complete compensation does not occur. HUe (5) concluded that the larIer
yearUngs retained at least a part of their orfg1nal !eDIth advantale tbrouah
IDOBt of their Me.
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Lal1er (8) deacribed four aeneral methods employed for age and growth
1tucUe8:

1. sample of length-frequency data and graphic analysis.
2. Known ace method.
3. otollth and bone methods.
.. The IC&1e method. .

He deecr1bed the laat method as being the simplest and most accurate means
of age and Il'owth studies.

The calculations in thia paper are based upon data obtained by the known
ace, acale, and bone methods of analysis.

MA'J'DIALS .um MJ:TIIODS. The species of fish collected for age and growth
atudlea are Usted as followa:
White Bass L~bema chTJ/'op, (Ralinesque)
Larlemouth Black Bass Mlcroptenu ,almolde, (Lace~e)
White Crappie Pomom annularf8 (Rafinesque)
Black Crappie Pomom nigro-maculatus (Le Sueur)
BluegW Lepomis macrochfrus (Rafinesque)
Redear Sunllah Lepomis mtcrolophus (Gunther)
Longear Sunfish -Lepomis megalotis (Rafinesque)
Warmouth C1uJenobrllttus cOTonariUl (Bartram)
Green SUnfish Lepomis Cl/aneUUI (Raf1nesque)
Hybrid Sunfish (WBrmouth and

Redear Sunfish)CJharunel ~a_tf1ah Ictalurus l~trts (Rafinesque)
Plathead Catflah Pilodlct. ,olivarf8 (Ralinesque)
~arp C~UI car.P'o (IJIutaeus)

River 08rpeueker Carpiodes carpio (Rafinesque)
Gizzard Shad Dorosoma cepedianum (Le Sueur)

The collections were made with four gill nets (one inch square mesh size
was 10 by 125 feet; one and one-half. two. and two and one-half inch square
mesh sizes were 8 by 1&0 to 210 feet> and with seines (minnow seine, .. by 20
feet of one-quarter inch square mesh; and bobbinet seine. 3 by 10 feet). "Stm"
ftahinl with llve bait and trolUng with rod and artificial bait also were employ
ed. The latter method was especially effective in collecting white bass.

Three nettinl stations were selected and all gill net sets were made at these
locations. All net sets were made in the evening and allowed to remain over
nlIht.

8cale samplea were taken from the left side just below the dorsal fin. and
each sample was placed tnstde. a small envelope. Pertinent data were recorded
on the face of the envelope. Standard length was recorded for most specimens.
A pectoral spine was taken from only a small percentage of the catfish collect
ed dUl1nl the reeearcb. WeJabts taken in ounces were converted to grams, and
leDltha taken In inches were converted to mllltmeters.

Kleven ftneerl1q white bus were collected from the 20 foot minnow seine
and the 10 foot fr1 ae1ne May 2'l. lM8. The fingerltnp were preserved In 10
percent formaltn. and at the laborator)' the lengths and scale measurements
were taken. A ama11 amount of abr1ntaCe probably occurred after the preserva
tion. but the error was CODSldered to be tnstanUtcant when standard lengths
wen taken (8).
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TABLE I

Lake DunecJ7I Species 0/ Fish and the Method 0/ Capture
Sncms

!
JQ

I ~ ~; I J I I JJ I i
0

~..
0 JQ o 0 ~ 8 B ~ i i J J

.Q
o a0

~ B 6 ~ e B 0I II: 3 ~ JQ 6! i J S = ~ ~ J~ 0
Selning catch 11 11
Total net

catch 79 1 7 7 13 1 1 33 1 1 2 8 1M
Rod and Une

catch- 87 33 38 5 6 2 1 4 1 2 1'79
Aggregate

Total 177 34 45 5 13 15 1 5 1 3 33 1 1 2 8 344

In the laboratory, two scales from each envelope were immersed in warm
water and cleaned with a stiff-haired brush. They were mounted on numbered
glass slides in a glycerin-Jelly medium. The scales were examined on a con
ventional scale machine with a magnification of 28.0 X. Measurements were
made from the focus of the scale to the anterior margin. The positions of the
annuU were marked on 1 x 8 inch tagboard strips. Measurements in mUl1metera
for computations were taken from these strips.

Each catfish spine was severed, near the base, with a fine-toothed saw.
The cross-section surface was smoothed With a rotating carborundum abras
ive and then pollshed on a felt buffer. A microscope was used to determine
the number of rings on the pollshed surface of the spine.

In this paper the aKes 0, I, II, nI, ... refer to the number of winters thro\1lh
which the fish have Uved. January 1 was designated as an automatic birth
day for each fish. Thus, a fish collected in the summer folloWing the spring
in which it had been hatched belongs to the 0 age group. U this same flab
had been collected on January 1 or after, it would belong to the I age group.
A fish in its second summer of growth would belong also in the 1 age group;
but a fish in its third summer of growth would belong in the n &Ie group.
The selection of January 1 as the birthday is permissible since this date occurs
during the period of growth cessation, and new growth would not beI1n
until· spring. FIsh spawned in the spring and collected the following January
1 or after were considered in the I &Ie group in the data cona1dered in this
paper, even tho\1lh the first annulus was not yet present. This plaJi WAI
utWzed also for des1gnatinl the &Ie of the older fish. H11e (6) employed this
manner of &Ie designation except that no date was set AI the birthday.
Ages I, n, m, . . . referred to the number of winters thrOUSh Which the
fish had Uved.

The coefficient of condition, It, wsa determined by the well-known equa
tion K = W x 100/L-, where W = weight in If&ID8 and L = standard lenath
in miWmeters. A relatively large value of J( represents a Iood condition of the
fish.

The determination of the relationahlp between the body1enlth of the wb1te
b8as and the anterior radius of the IC81e was baled on 171 samples. The
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fCll'lDuJa L = CI + bS (10) was used In fltt1Dg the regression llne to the data,
where L =standard leDlth. CI = a constant, b = a constant, and S = scale
radius.

WBlD BASS. The.,e composition of the Late Duncan white bass Is given
In Table U. A lJ'eater number of 1nd1v1duala belonged to the age groups n
aDd m. The eelectMty of the g111 nets In taking the older age groups 18
obvioua. The smallest net size captured no young-of-the-year and the two
other net I1zea captured only U- and m-year-old ftab. Trolllng with rod
aDd 11De and ..stW" ftshtng were the least selective. The data tndtcated that
the n and m ace groupe are dominant, but this probably 18 not an absolute
tact becau. of the selective. methods of capture.

No V·year-old flab were captured, and apparently the average maximum
11fe 1a four years. All of the IV-year-old white bass were collected tn April
and May, 1948. None ot these had begun spring growth. several of the tn
dtvSduala tn ace rroup n exhibited a change In pattern ot the circuU at the
anterior marrtn of the scales by May 5, 1948, but this could not be Interpreted
as a detlntte annulus.

TABLE n
Age Diltributwn 01 Lake Duncan Whtte Bass

MnHOD
or YEAI AGE OROUPS

'OAPTUU COLUCTD 0 I I.t m
1 Inch
0111 Net 1948 1 3 1

l~ Inch
OW Net 1948 17 8

2 Inch
OW Net 1948 6 39

2~ Inch
OW Net 1948
TrolUng 1947·1948 5 15 35 16

"sun"
JI'1ah1nr 1947·1948 5 1 5 2

8e1n1na 1948 11

Orand Total 21 17 66 66

IV O-IV

6

25

3 48

3 74

13
11

7 177

The length frequenc1ea ot the white b8aa are given In,Table m. The standard
lenath ranged trom 21.0 m1ll1metera for the 0 age group to 356.0 mlWmeters
for the IV .,e group. There 18 cons1derable overlapping of the length Intervala
In ace 01'OUJ)l It U t m and IV, but a greater number of fish ot age groups
D and m belona In the lenath Interval 210-229 m1ll1metera and 260-279
mllllmeters reepect1vely. The overlapping of the length Intervals would have
been decreued if all specimens bad been collected during the same period.
'!be white bus colleeted In Auauat and OCtober belonging In the same age
poup as thOle collected In Aprtl and May bad the advantage of a summer
I1'OWIDI aeuon over the latter. All of the specimens belonging In age group
IV were collecMd In April and at the beg1nn1ng of May, 1948, but many of
tbe .wpeclmens In ace I1'OUp m were collected in August and OCtober, 1948.
Tbe latter had the advantale of the IM8 growing aeuon. As can be Been
In Table m. the standard lenatba of a few 1ncl1v1duala In age group m are 88
peat as thoee In ace IJ'OUP IV.
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TABLEm

lAngth-frequeflC1l DUtribu«on 01 the LtI1ee l)uftCGn White Bew.
According to Age Gro~, and Tm-mUlfmeter Ineervcz.

61 ~tand4rd Length
STAJfDARD
LBNjTH AGE QROUPS

Df Mn.LI- O-IV
IRTERS -O----I-·----II III IV Number

20-29 11 11
80-69 1 1
70- 79 2 2
80-89 2 2
90-99 2 2

100-109 1 1
110-119 1 1
120-129 1 1
130-139
140-149
150-159 1 1
180-169 2 2
170-179 3 3
180-189 1 1
190-199 4 "200-209 1 4 15
210-219 1 16 1 18
220-229 3 16 2 21
230-239 " " 8
240-249 6 7 13
250-259 4 6 10
280-269 1 16 17
270-279 8 11 19
280-289 15 15
290-299 2 3 1 6
300-309 5 6
310-319 2 2 "320-329 2 1 3
330-339 1 1
340-349 2 2
350-359 1 1 2

Total 21 16 61 66 7 171

The average standard length In m1111meters and the average weight In
grams tor each age group are given in Table IV. The average standard lenath
ot age group n was 26tU mm, and ot age group IV it was 327.0 mm. 'nle
difference was 57.6 mm. The average weight of age 1l'0Up IV wu almOlt
two times the average weight of age group m. The greatelt d1tference In
length occurred between age group 0 and age group I.

The average K' values are given in Table V. The coefficient of CODCUtton
was computed for the white baas collected durlnl the montha as tnd1cateel.
8euonal variation in K hu been reported by Stroud (13) and otherI. '!'be
average K values dUl'1ng 1947 appeared to be higher than duriDa 1948. '!'be
8ID&1l number of specimens collected dUl'1Dg 1947 might account tor tbJI
d1fterence. '!be average K was hlgber during AUIUIt, 1948, then durlDa March,
Aprll, May, and October, 1MB. After AUIUIt the T&1ue of K decreueCl. It wu
expected that tbe value of K would bave been highe8t JUIt pi10r to tbe ~wn·
iDa 8eUOD, but this was not revealecl by the data. '!'be __ WeN nconted
for 103 tnd1vklua11. The average K for the 'mala was 2.32 aDd tor tile tema1eI
if; ... 2.29. TbJa difference II not stptoeaut.
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TABLE IV .
The AHrtJgtJ 8t4nd4rd Lmgth and AvertJgtJ Wefg~t 01 lAke

DuftCtln Wh'te Bcu,

AGK GROUPS

0 I n m IV
Averap

Standard
Lenath

In 91.5 (10) 190.7 (16) 234.3 (62) 269.4 (66) 327.0 (7)
MUll-
meters

Average
Weight 19.0 (6) 185.6 (14) 335.0 (61) 483.6 (66) 882.9 (7)

in
Grams

(The numbere of the lpeclmena employed are given In parentheses.)

OCToBER

2.58 (1)

2.37
(7)

2.48 (2)
2.58 (1)
2.69 (3) 2.32 (I)
2.99 (I)
3.10 (2) 2.54 (1)
2.60 (1) 2.27 (3)

2.53 (1)
2.63 (3) 2.33 (1)
2.47 (4)
2.49 (3)

3.00 (2)

2.64
(28)

2.31 (3)
2.30 (7)
2.20 (6)
2.31 (1)
2.30 (4)

1.59 (1)

3.27 (1)

2.92 (1)
5.07- (1)
4.04-(1)

2.64 (5)

3.01 (5)
2.87 (1)
2.8& (6)
2.70 (2)

TABLE V
Mcmthlll Averagu 01 the Coell1l:ient 0/ Condition (X) of the

LGktJ Duncan White BtU' CoUected 'n 1947 and 1948,
According to Ten-MUlbneter Length Intervals

1947 1948
JULY NOVDIBER MARCH APRIL MAy AUGUST

2.54 (1)
2.58 (2)
2.59 (2)

LDOTB
IJn'DVAL

60- 69
70- 79
80-89
90·99

100-109
110-119
120-129
130·139
140·149
160-159
160-169
170·179
180·189
190-199
200-209
210-219
220-228230-_240-.
2&0-2&0260-.
2'lO-2'lI
280-289
210-299
300-308
31G-319320·_
330-339
a4O-MI
3eO-3I8..

2.32 (1)
2.08 (8)
2.14 (6)

2.05 (1) 2.22 (5)
2.19 (2)
2.28 (4)
2.39 (8) 2.14 (5)
2.39 (9) 2.48 (2)
2.57 (3) 2.34 (2)
2.2'1 (1) 2.35 (3)
2.55 (3) 2.45 (2)
2.63 (3) 2.51 (1)
2.55 (2) 2,54 (1)
2.16 (1)
2.28 (1) 2.75 (1)
2.33 (1)

2A1 3~ 2.05 2~1 2.31
(20) (1) (1) (59) (38)

(The Ilumberl of apeclmee emplOJecl are I1ft1l 1Il parentheaes.)
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FIGUBE 1. Length-weight (LIW) Relatkmlhlp 01 Lake Duncan White BtU';

The fish had a wide range in condition; K varied from 1.69 for one f1lh
in age group I to· 3.57 for one ftah in ace group n. The grand average of K,
based on 154 individUals, W88 ~.45.

The average standard lengths and average weights for Lake Duncan wbite
bass are given in Table VU. The weight of the fish 1ncrea.eed more raptdly
than tbe length. The 1engtb-welgbt growth curve is shown 1n Plgure 1.

The body-scale (LISe) relattonahlp 1Iahown in Table VUI. and the value. are
Plotted 1n Fig.~. The regression formula for length OD scale length "..
caJculated 88 L =21 + 1.82 8. .
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O-IV
3.21
2.82
2.85
2.57
2.45
2.31
2.38
2.50

2.45

IV

2.&0

2.50

2.38

2.38

2.85

2.31

2.48

AGE (tROUP
II InI

2.92

2.45

2.48

2.57

o
3.27

2.69

1
1

19
5

13
42
66
7

154

1947
1947
1947
1948
1948
1948
1948
1948

1947-1948

TABLE :vI

The AVerage: Coellfdent' oj 'Conditlon .(K) lar Eacla. Age
Group 01 Lake Duncan White Bau .

STAlfDARD NUII-
LBKGTH YEAR BEll

IIfTEIlVAL

120-120
150-158
220-279
80-89

160-229
200-299
210-359
290-359

80-359

TABLE VII

Length-Weight Relationship Of Lake Duncan White Bass
Ten-Millimeter Intervals

AVERAGE STANDARD AVERAGE WEIGHT
LENGTH IN MILLDD:TERS IN GRAMS NUJOEIl or FIsH

68.0 8.0 1
74.0 10.5 2
SO.5 13.5 2
97.0 2

105.0 1
118.0 1
121.0 58.0 1

158.0 115.0 1
160.0 65.0 1
174.5 132.0 2
184.0 161.0 1
193.0 187.0 4
205.4 212.0 6
214.6 228.4 18
223.5 269.3 21
233.8 293.4 8
243.5 375.0 13
254.1 405.8 10
261.1 417.4 17
2'14.1 511.0 18
284.0 568.0 6
293.8 647.8 6
303.0 688.0 6
312.0 790.0 4
323.0 858.3 3
330.0 '175.0 1
343.0 1015.0 2
3M.5 1092.5 2.
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11
1
2
2
2
1
1
1
1
2
3
1
4
5

18
21
8

13
10
17
19
5
6
5
4
3
1
2
2

NVIODorPus

26.6
68.0
'74.0
80.6
97.0

105.0
118.0
121.0
IMI.O
162.6
175.7
184.0
193.0
205.4
214.6
223.5
233.8
243.5
264.1
281.5
274.1
284.0
293.8
303.0
312.0
323.0
330.0
343.0
364.5

TABLBVIlI
Boor-Scale Rel4tfoMhip (LISe) 01 Jl1 I,o,U Duncan White BtW

AftUcm 8cALB
MusVUlRlft'

(x 28.0)
(MILLDIBrIls)

5.3
27.0
30.0
38.0
44.0
46.0
57.0
65.0
84.0
78.5
92.0
87.0
97.8

104.8
106.4
114.7
111.6
121.3
128.7
138.2
136.1
144.6
149.5
140.0
149.8
156.3
163.0
169.5
183.0

AVDAG. 8'ldDAID
LDcmI

(Un I DIftD8)

208-

224
232
279

228
113

. 117
63

118
121
190
115
115

TABLE IX
Calculated Average Standard Length oj J71 Lake Duncan White Bass

AVDAOE CALCt1LATD STAKDARD LENGTH m M'ILLI-
STAKDARD AVDAOE JOTD8 AT Elm or YEAIl or LIn

AOE No. or LDOTB WEIGHT I n m IV
GROlJP PuB (101) (GUlIS)

o 21 57 19-·
I 18 191 186···

II 81 234 335
m ee 289 484
IV 'I 327 883

Averap Standard LeDItb
Averap Growth per Year

The date of formation of the annulus could not be determined because DO
apeclmena were coU~ted dUJ1Da late Spring of IM'Ior 1948. None of the fish
collected as late .. May 5. 1948. abowed the detlnlte formation of a new an
nulus. Twenty-three wblte bus collected d1ll'iDg .Jul1. IM7. had formed an
null. The amount of aca1e IfOwth since the annulus formation was ama1l.

eInoomple&e II'OwlDa MUOD for eome apectmelUl

••..ellht aft1lable OIl • nah 0D1~
•••&.twht avallab1. on 14 flIIh onlY
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Either the annulus had been formed early In the spring with very Uttle I1'Owtb
occur1ng since then, or the annulus had been formed sometime dur1nl late
spring. Data obtained from the 1948 collections Indicated the posslbUlty of a
late spring annulus formation. . '

There was evidence that growth compensation occurred. The f!rat year
growth of the group of fish spawned in 1944 W88 higher than the ftrat year
growth of the 8UcceedJng year cla88e8. 'I1le INS and lHe-year claases INw
more the second and third years of ute than did the 1944-year class. The
length advantage attained by the 1944-year class never was completely over
come by the 1945 and 1946 year classes.

The high reproductive potential of the white bass is demonstrated by the
fact that since the 1941 stoctlng of eighty-seven indivtduaJa this apeclea has
become one of ttie most abundant In Lake Duncan. The egg counts made by
Sigler (12) ranged from 650,000 to 970,000 per individual female.

LARGEMOUTH BLACK BASS. The number of this species collected was not auf
ticient to allow detalled growth calculations. The age groups, average lengths,
and weights are presented in Table X

242.0 (1)
372.3 (3)
368.5 (2)
413.0 (6)
451.0 (2)

AVERAOE ToTAL
LafOTB
(mm)

AVERAGE
WEIGHT

IN GItAIIS

27.0 (2)
84.5 (2)

234.3 (6)
639.7 (9)
839.8 (4)

1812.1 (8)
1874.0 (2)

TOTAL
Nmoa
or FIsH

2
2
7
9
4
8
2

o
I

11
III
IV

V
VI

TABLE X
Average Lengths and Weight. 01 Lake Duncan Largemouth Black

BalS Grouped According to Age

AYDAGII:
STAJfDAaD
LoaTH
(mm)

103.5 (2)
133.5 (2)
230.0 (6)
274.0 (6)
296.5 (2)
416.0 (2)

AGE
GROUP

WHITE CRAPPIE. The age groups, average lengths and welghta are presented
in Table XI.

AVDAGE
TOTAL

LoaTH
(KK)

381.0 (1)

305.0 (1)

AVDAGE
WUOHT

Dr 08AKS

38." (5)
78.1 (14)
'12.1 (8)

248.1 (10)
345.0 (2)

'740.0 (1)1

TOTAL
NlJIIBD
or FIsH

'7
14
10
11
2

TABLE XI
Average Length6 and Weight, o/lAke Duncan White Cra'P¢e

Grouped Ac~ding to Age

AVI:IlAGI:
STAlfDARD
LafaTa
(lOd

lUU (7)
138.8 (14)
148.0 (10)
1001.'1 (10)
242.1 (2)

AGE
GROUP

I
U

m
IV
v

VI
vn

0Jwnna. OAD'IBII. The total co11ectlon of cbanDe1 catfisb consIIted of tblrty
three speclmeoa. AU of these were taken bY meaDI of I1U net8 durlDl 1N8.
The pectoral spines were removed on1J from thole apecJmena collected In
Aupst, 1948.
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V., little data have been pub1iahed on· the determination of age of the
abannel catftah. Studies have been made on age of other fishes by u.slnI
the ear stone. or otoUth. Moore (11) found that the scale and otoUth of the
and flounder show good correspondence In age determlnation. She &88WDed
that the ftrst clear ring outatde of the core of the otoUth represented the
flnt w1nter I!'owth and the other alternating white and dark rlngs register
further per1odlc1ty of growth. Other workers have assumed a dlrect cor
relation between the number of rlngs or bands on the otoUth and the length
of the flab.

The pectoral spine of the channel catflah was found to be more convenient
for study than the dorsal spine. Succeedlng the core or lumen. were narrow
translucent bands (appearing white) and wider opaque bands (appearing
dark). It might be assumed that the narrow. clear bands represent the growth
ceuation period during the winter months and that the opaque bands repre
sent the summer growth (FIgure 4). A number of pectoral and dorsal spines
have been collected from other Oklahoma lakes by Ward and Thompson (17).
The study of these revealed that in most cases the number of translucent
bands appearing on the spine could be correlated with the length of the fish.

FIGURE 4. CAt,"'" Sptu Showfng Clear And Opaque B4fUU or Ring,.

SInce the number of spine samples collected from Lake Duncan catfish
wu amau. the author does 'not attempt to vaUdate the number of banda ap
peaI'tq on the spine 88 a method of age determination. The weights, lengtba,
anel number of translucent banda appearing on the spine are listed in Table XII.
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AVDAGI STAKDAIlD
LaOTR

M:Iu.Dn:'rIRs
218.0
386.0
406.0
4&0.5

N11IIBD
or FIsII

1
4
1
2

TABLE XII
Average Ler&gt1&I aM Weight. 01 Bight Lake DuftCtJ" ChCI"nez

CClt/ilh, Accordmg to the Number 01 Beftg' Appeanftg Oft the
Pectoral Spifte

AVDAGB
waGBT
GRAIIS

152.0
1,023.5
1,080.0
1,520.0

N11IIBD
or SPIK'B

Rntos
2
5
7
8

(No information Ia liven on other species collected becauae the number ot
specimens was 1Dsutticient.)

GROWTH or WHITE BASS or KNOWN AOI:. The fry of ·white bass in Lake Duncan
are able to pass through a screened pipe, located approximately a1Xteen teet
below the lake surface, into the number two hatchery pond below the lake
dam.

Hatchery pond number two was heavUy populated with white bass and other
species at the time of draining, september 15, 1947. ApproximatelY 582 white
bass fingerlings, that ranged from 64.0 mm to 229.0 mm in length, were
removed at that time. Beale samples were taken trom 14 medlum-a1zed In
diViduals (Table XIII>.

AvaAOE
STAlfDARD
LUOTH

144.9

AVERAGE
WaoBT
144.7-

TABLE XIII
Average Wefght in Grama, Standard Length in Millimeter., and

Anterior Scale Radiua in Millimeter, 0/ Fourteen Fiftgerlfftg
White Bass From Duncan HatcherJI Pond Number Two

AVIRAOI
AHTDIOR

BeAu RADIUS
(28.0 X)

71.5

NUIIBEa or
F'INGDLIKGS

14
-Does not include wefahta ot three indlvlduala whoee averqe atandard lenlth wu

67.0 mnUmetera.

Fifty fingerlings (approximately 78.0 mm in length) were placed in hatchery
pond number five. This hatchery ponel was 250 teet by 250 teet With a maximum
depth Of five feet. seven of these white baas were removed from the experi
mental pond May 2, 1948. The data are presented in Table XIV.

TABLE XIV
Age GrouP. Average Weight in Grama, Standard Length in MUlffMter.,

and Anterior Scale .&uUua in MilUmeter, 0/ Seven White Ba" /rom
DuflCCln Hatcherv Pond Number Five

AIft'DIOI SCALI RADIUs
(28.0 X>

MAy 2,
1948

60.7

NVIIBD AVJ:IIAGI:
Acm or AYDAol: 8TAlfDAU SI:P'1'DIUR PIu1'

GaoUP PI8B WaaBT LDOTR 15, 1947- AJnnn.UI

I 'I 40.7 120.1 2'1.8 33.4 .

-48 indtca.teel b,. poRtion of cbanp in Width of e1rcu11 (PII. 5)

ADa1yBIa of IC&1es from the .ven 1Ddlviduala taken from pond number flve
revealed that an averap of 1.8 mm of crowtb bad occurred on the aca1eI
between September II, 1"7, and the time of annulua formation. A fa1le 8D
nulua appeared at the ttme when tbeee ftIh were removed from tbe JJIIbbr
popuIatecl pond number two to the las populated pond number five (Pipre I).
Tbe time of annulus formation of tbeIe 1DdlviduaJa oould ~ _ compaucl
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with the time of annulus formation of the same age individuals from the
lake, since no fish of the latter were collected May 2, 1948.

FIGURE 5. Scale 01 White Bass Irom Hatchery Pond ShoWing the
Folie Annulus and First Annulus.

Fourteen white bass were removed from experimental pond number five
OCtober 11. 1948. The data are presented in Table XV.

TABLE XV
A~ Group, Average Weight in Grams, Standard L"ength in MUlimeters,

and Anterior Scale Radius in MUlfmeters 01 Fourteen White Bass
From Duncan Hatchery POnd Number Five

Nl1II- AVDAGB .A1n'I:RIOR SCALE RADIUS
Au BEll AVDAGE STANDARD (28.0 X)

Ottovp or WEIGHT LDGTH SEPTDIBEIl PDsT OCT. 11
P1sH ORAJIS 101 15. 1947· A.1nroL17S 1948

I 14 182.4 "190.8 32.1 39.9 120.3
The average scale growth from the date of annulus formation to oCtober

11, 1948. was 80.4 mm. 'I"his second summer scale growth was more than
twice the amount of the first summer scale growth. Rapid growth of the scales
was indicated by the wide spac!ng between the c1rcu11 on the anterior margins.

MA!fAODIDT. Management practices for Lake Duncan, since impoundment.
"have been very s1m1lar to those for other Oklahoma lakes. In most cases it

has been assumed that heavy stocldng programs year after year were the
solution to better aDlUng. At the present time, this has become questionable.
Only elaht1-seven white bass were planted in Lake Duncan, and no subsequent
atocldnl of this species was accompUshed. WhIte bus appeared to be one
of the dominant species in the lake durtna the course of this survey. On the
other hand. 182.'lOO redear sunfish and 110,200 lonpar sunfish have been
plaDteclin the lake since 1839. but the harvest of these fishes has been negUg
Ible. Two hundred elahty-aeven thousand five hundred seventy crappies have
been planted in Lake Duncan since 1838, but crappie ang11ng bas not been
outBtaDd1ng. Purther. It can be noted from the data that this speclea does
• M mcUoateci b7 poalUon at cMDae 1Il wtclUl of cIrcU11.
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not reach legal length unW its fourth or fifth year of ute. While these data
are not sufficiently indicative of the previous stocJdng practices. they do 111
dicate that slow growth occurred during the early years of life. These same
results might have been applicable to other species if adequate samples had
been available. From the available data. it appears logical that the-primary
management practice should be shUted from heavy stoc~ programs to the
encouragement of a greater harvest.

Since the white bass is a relatively fast-grOWing, short-lived fish With a
high reproductive potential, its rapid harvest is recommended. Methods of
capture, other than "stW" f1sh1ng along the shore11nes, should be employed
to increase the harvest. Many of the larger specimens are caught on art1ficial
bait by trolling through a school of this species. This method has proved to
be one of the favorite means for capturing white bass from other Oklahoma
lakes.

ACKNOWLEDGMENT. The writer wishes to express his sincere appreciation
to Dr. A. O. Weese, Professor of Zoology at the University of Oklahoma. for
his valuable advice and supervision during the execution of this work.

The author Is indebted to Mr. W. H. Thompson, Fisheries Experiment Sta
tion, for his assistance in the procurement of collections and materials: to the
Oklahoma Game and Fish Department and the Oklahoma Biological Survey
for the use of certain equipment and materials; and to the officials of Lake
Duncan for their cooperation and assistance in gathering specimens.

LITERATURE CITED
1. BECKMAN, WILLIAM C. 1943. Amiulus formation on the scales ot certain

Michigan game fishes. Pap. Michigan Acad. sct, Arts, and Letters, 2.:
281-312.

2. CREASER, CHARLES W. 1926. The structure and growth ot the scales ot tlahes
. in relation to the interpretation ot their ltfe-hlstory, with special reference
to the sunfish Eupomotil gtbbosus. Misc. Publ. Zoo., Univ. Michigan,
No. 17: 1-82. .

3. HANSEN, DoNALD F. 1936. The date of annual ring formation in the scalea
of white crappie. Trans. Am. Fish. Soc., 66: 227-236.

4. HILE, RALPH. 1936. Age and growth of the ctsoo, Leuclchthll' artedt (Le
Sueur), in the lakes of the northeastern highlands, WisCOnsin. U. S.
Bureau of Fishes, Bull 19: 211-317.

5. --. 1941. Age and growth of the rock bass, Amblopltte, rupe,tnI
(Rafinesque), in Nebish Lake, Wisconsin. WisConsin Acad. SCt. Arts 33:
189-337.

6. --. 1931. The rate of growth of fishes of Indiana. Indiana Diy.
Fish & Game, No.2: 1-55.

7. HOWELL, HENRY H. 1945. The White bass 1n TVA wate1'8. Tennessee Acad.
SCi. 9: 41-48.

8. LAGUR, KAaL F. 1948. Field and laboratory studies in fresh-water f!ahery
biology. 2d ed. Ann Arbor, Mlcll1gan: Edwards Bros.• Inc.

9. --, and APPU:GATE, VERKOK C. 1942. Age and growth of the glzzard
shad. Dor08Omt1 cepedfanum (I.e Sueur), With a d1scUSlion of its value as
a buffer and as forage ot game fishes. Investigations ot Indiana Law
and Streams 2: 99-110.

10. La, RosA M. 1920. A review of the methods of age and growth deter
minations in fishes by means of scales. M1n. of AIrt. and PSahenee. 8er1es
n,4: 1-32.

11. Moou, EIoIEI.DfE. 1947. The sand flounder, Lophopldta tJqUOIQ. (Mitch·
ell) ; A general study of the species with spec1al emphasis on age determi·
nation by means of scales and otoUtba. Bulletin of the Bingham <>ceanOS
raphlc Collection, 11: 1-79.

12. SIGLD, WILLWl P. 1947. The life history and management of the wblte
baas, Lepfbema. chTJIIOPl (ftaf1nelque). in Splrit Lake. Iowa. UnpubUsbed
Ph. D. d1ssertatlon. Iowa State CoUege. Ames, Iowa. .

13. S!aOUD.. RIcIuaD H. 194(1. Growth of the buies and black crappie ill
Norris Reservoir, TenDeI8ee. J. TenDeaaee AcacL Sct, 23: 31-99.

14. TBOIlPSOK, W. B. IM9. Tbe age and Jl'OWth of white bell. Lepfbem4



PROCDDINOS OP THE OKLAHOMA

chf1l8. (Ratlnaque), from Lake Overholser and Lake Hefner, Ok1&homa..
Proc. Okla. Acad. Sci. 30: 101-110.

11. TD..LIa, RICBAU E. 1M3. Ind1eatJons of compensatory growth in the
atrlped baM, Boccw .CJZ4tUU (Walbaum), &8 revealed by a study of the
1Ca1eI. Chelapeake B1olog1cal Lab. No. 67: 1-16.

16. VAJf Ooe'ra, JOJlJf. 1942. 'n1e age and growth of the Lake Erie white
ball,~ ch,.".OfJI (Raf1ne.sque) ~ Pap. Mich1gan Acad. SCi. Arts and
Letterl, 21: 30'1-334.

17. WAIlD, H. 0., and TBOIlP8OII, W. 1:1. 1948. Fisheries survey reports num
bers 1-11. Cooperative Plaheries Experiment Station, Norman, Oklahoma
(unpubliabed) .

18. Wasl, A. O. and TBOIlPSOII, W. H. (OompUed, unpubUahed). Data on
white baas, Le,nbema ch,.,,1OfJI <Rafinesque). to be pub11shec:l at a later
date under a title not yet choeen.


	p069b
	p070
	p071
	p072
	p073
	p074
	p075
	p076
	p077
	p078
	p079
	p080
	p081
	p082
	p083
	p084a

