
PROCDDINOS OP THE OKLAHOMA

A FISH POPULATION STUDY OF CLAREMORE CITY LAKE
ROBERT M. JENKINS, l'ilherla Experiment Slation·, Norman

IJn'RODl1CTI0Jf.· This study of the fish population of Claremore City Lake by
alx flahery biologists of the Oklahoma Game and FIsh Department was made
in an attempt to determine the ratio of species present and the rates of growth
u shown by fish scales with a view towards improved fishing. FIsh popula­
tions are necessarily stUdied by the use of representative samples, as entire
populations cannot be seen without destroying them. Spot poisoning with
rotenone affords a representative sample and is the cheapest, most expedient
and accurate means now available.

Claremore City Lake is located three miles northwest of Claremore, Okla.
homa (Bee. I, Twp. 21 N, 16 E, Rogers County), and serves as the municipal
water supply. The lake wu impounded in 1922 and has an area of 470 sur­
face acres and a capacity of 3,070 acre-feet. The surrounding terrain is hilly
and forested with blackjack and post oak. The drainage area is extensive and
constata primarily of cultivated and pasture lands. Moderately heayy shore­
line vegetation includes water wWow (Dianthera americana) and amartweed
(Polrgonum ,tp.). The water is turbid throughout most of the year, clearing
aomewhat during August and september.

MnRODS. On August 22, 1949, an application of powdered derris root (con­
talntna6-per cent cube powder rotenone) in a concentration of 1 p.p.m. was
made to two amaU coves on the west shore of the lake. The poison was mixed
with late water and applied with a sttrrup pump which emitted a stream
capable of coverinl shoal areas adequately from a boat. In applying the polson,
a heavy concentration was sprayed along a line at the open end of the 1n1et
iDitially, and follOWed by an even dosage over the entire area With proper
allotment for variations in water depth. Means of determlning the extent of
1nIreaa and esress of fishes in relation to the treated area were not available
as a complete bloct1ng-off of the cove 'was impractical, and water turbidity
problbtted any observations of movement.

At.. poIaopln" all of the fish which rose to the surface, and could be
reached by hand or With a long-handled dip net were recovered for a popula.
tion study. . A large percentage of the total number of f1ahes were
recovered on the second day, having risen from the bottom dUl'ing the nJPt
and dJ1fted 1Dto shore. Dead fishes fioatlng on the surface were carried out
of the ana. by the action of wind and waves on the second day. All dead
aDd QIDI flab. recovered outside of th~ poisoned area were 1nc1uded 1D the
total count, as Ulere was llttle evidence of the d1ftaston of the polson into
adjaceIlt areaa. OODIlderable dUf1cu1ty was ekper!enced in recover1na ftabea,
eepectany amaller ones. from the dense veptatlon alona the shore. others
were covered with mud 1D the process of recovery, as wac:UDtr was a DeC es ry
apedlent aDd st1rred the bottom CODSlderably. Total recovery was estimated
u 80" of the actual kill.

'111e ftn\ lDlet poisoned (station 1) 18 lOcated on the west abore appnml-
~ <JuDe aDd PIeh Deputmen', ..qd UD.lftl"l1Q of otJa.bCIIDa
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mate1)' one-half m1le north of the boathouae. The area treated was 2.& IUIface
acres In extent, and averqed 2 feet In <lepth, with a mutmum depth of 6
feet. Extensive shallow areas exist at the head of the cove, and extend up
the creek which empties Into it. Exposed stumps and submerged brush pU.
are present, and the entire shoreUne is weedy. The bottom is allt loam from
6 to 18 inches thick.

Rotenone was appUed to a second cove (Station 2) near the boathoUle at
3:00 p.m., 22 August. Approxlmate1y one surface acre at the head of the
cove, with an average depth of eight feet, was treated. The banks are steep
and rocky, with moderate shoreUne vegetation and the bottom clean, with
a two to six inch layer of allt over sandstone.

MATERIALS. Population density computations are based on 8,052 indivtduall,
recovered after appllcation of the polson <including both coves) on A\lIU8t
22-23, 1949. Age and growth studies ari baaed on 228 scale samples and 886
length-weight measurements of fourteen species of fish. Plahes not actually
aged were arbitrarily assigned to age-groups representative of their B1Ile.

TABLE I
Number and Wdght of 'gM, Recovend Alter Poocmfng,

22-23 AuguSt 1949, Lake Claremore.
STATIOI( 1 STATION 2
2.5 ACRU 1.0 Acus

(5 ACRI-I'UT) <8 ACII-raT)
NUMBER POtnfDS NUMBD POtnrDS

SPECIES
Short-nose gar
Lepis03teus platOltomus 1
GiZZard shad
DorOloma cepedfafnum 3952 383.8 413 U.8
Big-mouth buffalo
MegQ8tomatobus cyprinella 1 18.6
Carp
Cgprinus carpio 12 18.9 6 23.3
Red shiner'
Notropis lutren.ri8 5 0.1
Bluntnose minnow
HlIborhllnchus notatus 3
Channel catfish
IctaluTfl8 lacU8trf3 punctattl8 299 , 43.0 179 26.1
Black bullhead
AmefuTfl8 mela8 catwtl8 1 0.1 1
Yellow bullhead
Ameiurus natalfs 2 0.5 1 0.2
Flathead catflah
PUod#.ctfs olfvarf3 17 12.0 2 1.4
Blackstripe topmlnnow
Fun4ulus notattl8 '1
Logperch
Percfna capr"Odu carbcmarla ,10 0.2
Largemouth bus 4.2

:=~ MJlmofdu I": ::~ 1~ 24.8
White crappie
PomozI8 annul4,.,. 88 6.3 238 16.&
Brook allveraldes
LabIdutha s. riccvlu . 18
Drum
Aplodbaotu grunnfenl 581 103.8 131 21.1

TmAL 6182 . 845.1 22'70 , 182.2
GLum TorAL 9p62 lDdlvlduala •• 82'1.3~

.1Dclucse. BluesW. i.ePom'u~~ ...1ft!P~~w cp4MUtU; 10Dpar
8UD1Iah. Lepomw ~;'recI..r 'nlUWII,~ mfcn)loJ*tU.
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P0111fD8 or O.ua
PtsH/AcaE

50.3
89.4
55.'1

TABLE n

ComJ)tJrUon 0/ Tottll Pound& and Pound& 0/ Game Fflha', 0/ F01'tJ{Je
. 'uhu', and 0/ C04rIe FUhu', Per Acre in TtDO

C"". 0/ L41U Claremore.
TOTAL PoU1fD8 or

PmB/AcaE

258.0
182.2
238.4

Station 1
Statton 2
AQUa

Station 1
Station 2
AVDAGE

POt1JfD8 or PoaAGz
PtsH/N:u

153.'1
49.8

124.0

POUlfDS or CoARSE
FIsH/AcRE

504.1
83.2
58.'1

58.0-60.0

WEIGHT
RANGE

(OUlfCES)

0.2- 0.7
1.4- 5.8
7.4-10.1

12.0-24.0

LOGTH
RANGE

3.1- 4.3
5.4- 9.2
9.7-10.9

11.8-14.7

17.7-19.8

AVDAGE
WaGHT

(OUlfca) _

0.4
3.'1
8.8

19.1
25.0
58.0
'14.0

I
No.

or FISH

38
24
3
4
1
2
1

I
AOE

OROUP

o
I

U
m
IV
V

VI

Conaider1nl the recovered amount as 80% of the aqtual population, there
were approxtmately 300 pounds of f1ah per surface acre sampled. Of the total,
24 per cent were pme fish, &2 per cent were forage fishes, and 24 per cent

TABLEm
Calculated Average Total Lengthl 01 73 Lake Claremore

Lar~-mollth Bau.

AVDAOJ:
TOTAL

LPOTH
(IlfCHU)

3.7
'1.8

10.4
13.2
14.9
18.8
20.'1

AVDAOE e.u.cl7LADD ToTAL LDGTBS
Ix IlfCIRS AT Elm or YEAIt

1 2 3 4 5 8 'l

0
I 3.5-

U &.2 '1.'1-
m 8.2 9.3 10.7-
IV 8.5 10.8 12.8 13.3-
V '7.3 11.3 13.'7 18.8 1'7.3-

VI 7.8 10.'1 13.3 15.'1 18.8 17.9-
vn 8.1 8.3 15.3 18.0 18.5 19.3 19.9-

Averap
Total
LeDIth 4.5 U 12.7 14.9 17.4 18.4 18.9

Averap
Growth per
Year 4.5 4.0 4.2 2.2 2.5 1.0 1.5
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LEHITH-WE.IHT .LATION.H" 0'
AIE-I~OU'" ~OMAN NUMl~ALI

INOIeATl AGI IN YU"'.

o
I ,

LARGEMOUTH BASS
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TOTAL LENGTH IN INCHES

FIGURB 1.

were edible, coane, or commerc1al fiIbes. The total Dumber of 1I1dl\1dua1l,
9.062. averaged O.oe lb. (1.& ounces) 111 weilht. Eleven lar1remouth bus, 46
cbannel catflab. and 44 white crappie of 1epl 1eD8tb comprSled the total of
fJabes from 3.5 acres with wh1cb the fisherman is Immediatel, coaeemed.
The gizzard 1Ibad. a valuable food fish for pine fish dUJ1Dl the ftnt year of
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Ita ute, accounted for about one-half of the total, both in numbers and weight.
8uDftIba repreeented 33~ of the numerlcal total and 9% of the weight. A
bJI-mouth buffalo we1lh1nl 18.5 pounds was the largest fish taken. (Station 2).

AGE AND GROWTH RATES
LQGaIo1mI BASI. Ale and growth rate data for the largemouth bass are

bued on 73 of a total of 101 recovered. On the baBla of total weight, this species
wu the IeCODd mOlt important gaDle f18h in the lake. A total of 30.9 pounds
comprtled 3.7 per cent of the total weight of all fiahes recovered.

Prom an examination of the calculated 1I'0wth rates for years past, it appears
that the arowth of baas fa becoming prOll'eas1vely slower. The average growth
per year indicates an increase in length of about four inches for each ot the
flnt three years of life. Thereafter, th1a length increase drops sharply to two,
and then to one inch 1I'0wth per year. The early years of growth are of great
importance in determ1n1Dl the ultimate 81ze of comparatively short-lived
larIemouth bus in southern waters. Natural mortality is no doubt rapid from
&Ie four on, and depletes the population much faster than do fishermen's
catches. U Il'owth rates are accelerated during the critical first and second
yean of life, and baas reach legal length in their second summer, many more
bau would appear in the angler's creel. Table m indicates that bass reached
lep1 length late in their second summer of life in the years 1945-47, but
not in 1948, and (in all probabWty), 1949. This de-acceleration ot growth rate
creates a condition unfavorable to the production of ten-inch baSs and low­
en the chance of fishermen seeking th18 most highly-priZed Oklahoma gamef1ah. . .

TABLE IV
Compamon 0/ Growth 0/ Largemouth Bcus in Lake

. Claremore and in Other Waters (1).

AVI:IlAOJ: CALCULATED TOTAL LENGTHS
BoDY or WATJ:R IX IKCBa AT Elm or Y&AR or LIn

12345678
Lake Olaremore, Oklahoma· 4.5 8.5 12.7 14.9 17.4 18.4 19.9
Great 8alt Plalns Reservoir, Okla.·· 9.5 12.1 14.1 15.3
Non1a Reservoir, Tennessee 6.9 12.2 14.7 16.1 17.5 19.3 20.8
LoWstana Lakes··· 7.8 11.3 14.5 18.8
Shawnee Lake, Oklahoma" 5.0 8.0 11.1 12.4 14.0 15.0 16.3 16.7

Slower Il'Owth fa exhibited by lAke Olaremore bass than in the other lakes
cited, with the exception of Lake Shawnee. Largemouth bass reach legal length
In their th1rd awnmer of lUe in Late Claremore.

WBlft CaAPPm. studies of age and growth rates of the white crappie are
baled on 2&1 of the 308 indivtduala recovered.
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TABLE V
Ce&lculo.ted Average Total Lengthl 01 Lab C14remore White Cr4ppg.

ACTUAL AC'l't7AL
AVERAGE AVlRAOE ToTAL

AGE No. TOTAL 'WaOBT LENGTH WUGR'1'
GROUP or FIsH LDGTR IN R.ufOE RAKol

INCHES OUNCES INCBES OtJNCIS

o 25 3.2 0.2 2.5-3.8 0.1-0.3
I 194 5.3 1.0 4.2-8.3 0.8-1.8

II 30 8.4 1.7 5.9-8.9 1.4-2.5
III 2 7.9 3.9 7.8-8.0 3.8-4.0

AGE AVERAGE CALCULATED TOTAL LENGTHS IN lKC1R8
GROUP AT Elm or YEAR or LIn

1 234

•

o
I

II
III

Average
Total
Length

Average
Growth per
Year

3.3-
4.1 5.3-
4.5 5.7 8.4-
4.8 6.5 8.0 9.3-

4.1 5.4 6.5 9.3

4.1 1.3 1.1 2.8

The calCUlated growth ot crappie In the last tour years Indicates a steady
decline In the annual growth rate. Individuals hatched In 1946 grew apPrOxi­
mately one mch longer during the first year of lite than those that hatched
this spring (1949>'

TABLE VI
Comparison 01 Growth of White Crappfe In Lake Claremore

and In Other Water,. Total Length In Incha.

BODY or WATER YEAR or LIn

1 234 5
Lake Claremore, 8-22-49 3.2 5.3 8.4 7.9
Spiro City Lake, 9-15-49 5.9 7.2
Henryetta Country Club lake, 4.7 6.9 7.6 8.3 9.2

9-13-49
Duncan City Lake, 1947-48 4.8 5.5 &.9
Foot's Pond, Indiana, 1942 (C) 2.8 5.8 8.8

(C) Average calculated total Jensthtl.

The growth rate of Lake Claremore crappie compares favorably with the
other lakes cited ('rable VI), but is not sa rapid as 1& considered desirable
to afford satisfactory fishing. Crappie grow at twice this rate dur1nl earl,.
years in new impoundments under reduced population pre.uure, and with
ideal ava1lable food. Although doubUng the growth rate of crappie Sn •
reservoir as old as x.ke Claremore 1& hardl,. poulble, it aboUld be 1ncreaIecl
by • decreaae in the ex1st1ntJ crappie population. Late ClaremOre crappie
reach 1ega11ength in their third aummer of ltfe.

CJwnm. CATrISB. Age detenntnatlona of channel catfish are baled on 148
of the 478 lndlv1duals recovered. 'l111a apec1ea repreRDted 5.3 per cent of tile
I1UDIer1cal total and 8.2 per cent of the total weJaht of recovered fJIbe8.
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WHITE CRAPPIE
CLAREMORE CITY LAKE

OKLAHOMA

22 AUGUST 1949
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AOE
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o
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m
IV
V

VI
VIU

TOTAL

TABLE VII

Average Total Ltmgth and Weight 0/ Age GrouP8 0/
CIuJ"MI CatjUh from Lau Claremore. Augzut 22, 1949

No. ToTAL Loom WlaOB'l' TOTAL LDGTR
01' PIsJI JK IxCIIBS JK OUKCES RANGE IN IxCBES

6'1 2.'1 0.1 1.5- 3.'1
124 6.4 1.1 4.3- 7.5
86 8.4 2.6 '1.4- 9.6
39 9.6 4.1 8.9-10.5
16 11.2 5.'1 10.4-11.8
14 12.3 8.8 11.8-13.0
1 14.1 14.3
1 21.4 52.0

348
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9.3
18.3
20.0
24.4

COII­
A.CD
LAb

PAD­
I'AX

L.ua

··11.0
19.3
24.3

6.1
8.7

12.0
16.4
19.1
21.3
23.0

13.5
14.0
15.4
19.9
21.1
29.8

3.6
5.5
7.6
9.0

11.1
13.5
18.0

11.6
17.2

23.9
29.7
31.9

PAW­
II1J8KA
L.ua:

2.7
6.4
8.4
9.6

11.2
12.3
14.1

CuRB­
IIOU
L.ua:

TABLB.vIII
,(:ompamon 01 Growth 01 CMnnel Col,"h In lAb Cl4nmor4J
and fn other Okl4h0m4 Water,. AV4Jrage Total Length 1ft IncMl.

OUAT
LAD SALT
Ova- PLAnfs

HOLSER RaD-
VOIR

AGB
GROUP

o
I

II
III
IV
V

VI
vn

VIII 21.4
IX 26.1

Legal length (ten inches) is attained in the fifth summer of growth. In
comparison, 8hawnee Lake catfish reach ten inches in their sixth summer,
and the Great BaIt Plains Reservoir channel cats in their fourth Bummer.

Growth is much more rapid in some lakes of Oklahoma (Table VIII).
Channel catfish attained legal length during their first summer of growth
in Lake Fairfax in 1948.

SUNFISHES. Bluegill, warmouth, green, long-ear, orange-spot, and red-ear
sunfishes. Thirty-one scale samples were taken from a total of 3,00& ,unfiahes
recovered. The following table summarizes ages and growth rate.s of the var­
ious species.

1.8

.­
8.0

8.7
8.3

5.4

8.1
5.9

4.3

4.7
4.2
4.1
3.1

AvaA08 TorAL
III IJrcsu

Yua or LIn
2 3

3.7 5.1
8.0

1

4.2

1.6
l.7

BoDY 01' WATBIl .

TABLE IX
Average Total ungthl and Weight. 01 Age-group, 0/ Five
Spectes 0/ Sun/flhu fn Lake C14remore, Augurt 22, 1949.

GRDR Rm-ua Lo.o-BAR
AGE BLUEGILL 8UN1'I8H 811lfnBH 811lfnBH WAUlOtrrH

GROUP 1'1.* WT* 1'1.. WT. n. WT. n. Wr. n. Wr.
I 3.7 0.4 4.3 0.8 3.8 0.7 3.8 0.8

n 5.1 1.4 5.7 .. 1.8
ill 6.0 2.8 ".1 3.5
N U U

The most rapid growth is evidenced in the red-ear aunftah, with treen
sunfish, warmouth, long-ear, and bluegill following in order. The IJ'Owth
rates exhibited are not extremely poor, but are below the regional ave1'8le.

TABLE X
COtnIPtImon 01 tM Growth 01 Bluegill fn Lake Claremore au

fn Other Water,.
AcnJAL

Lake Claremore, 8-22-49
Spiro City Lake, 9-15..49
Henryetta Country Club Lake.

9-13-49
WhIte's Pond, Muskogee, 9-18-49
Poot's Pond. Ind1ana. .
Mlcb1gan Lakes (lAgler, IH9)
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FIGURE 3

DlVIL Ale determ1Dattons of -drum are baaed on 84 Of '121 1ncUvlduaJa re­
ccwered.

Wamrr
RABcm

Df 01nfca
0.2-0.4
1.8-2.9
3.2-5.6
6.'1-'1.6

No. or
PIIJIr

a
38
38
3

TABLBXI
AMrage Totlll LngtA CIftcI Weight 0/ Age·",ou". 0/ Drum, LtJktJ

Cl4remore, Augun 22, IH'.
TMAL TarA!. Lacmr

lDG1'B Df WaGB1' RUlcm
IJICBIB Df 01nfcD Df IJICBIB
3~ O~ 3~-3~

'1.2 2.2 6.1:- 8.0
8.1 f.f 8.1- 8.'1

11.2 '1.1 10.2-il.6

Aa
Glow

o
I

U
m
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3.7
7.0

10.8

8.8
10.4
11.8

8.0
18.4
28.0

10.4
13.4
15.1

2.2
4.4
7.9

7.2
9.1

11.2

TABLE XII
ComPGTVtm aT U1'owth of .Dr'um fn L4ke ClGremore cmd fn Otw

Water,. Total Length In Incllu, Weight fA Ounce,
LAD CLAIlDIOU RaLrooT LAD, Tam. LAD DD

Av. Av. Av. Av. Av. Av.
LoGm WUGB'l' LDGTB WEIGHT LDGTB WEIGHT
lNCJDS OtTHCBS IHCJD8 OVHCBS IHC!08 OVKca

Acm
GROUP

o
I

n
m

Table XII indicates that the growth rate and condition of Claremore drum
is far below that of the other lakes cited. In both Lake Erie and Reelfoot Lake,
drum are taken by commercial fishermen In significant numbers. The tact
that this fish Is not harvested in Lake Claremore. and does exlst In great
abundance. undoubtedly accounts In part for Its poor growth rate.

GXZZAItD SHAD. Age determinations of gizzard shad are baaed on 183 of 6,386
1nd1vlduals recovered.

No. or
FIsH

10
111
43

TABLEXIn
AverCJ(Je Total Length and Weight 01 Age-grouPl 01 Gfaard SI1.ad,

Lake Claremore, Auguat 22, 1949 •

AV. TOTAL LENGTH • WEIGHT
LENGTH RAlfGE Av. WUGHT R.ufai

Ilf IlfCHES Ilf IlfCHJ:8 Df Ol1Ifca ilf Ol1Ifca
3.7 2.8-4.5 0.4 0.2-0.8
8.7 5.3-8.3 1.7. 0.9-2.9
9.1 8.2-9.9 4.0 3.3-8.1

AGE
GROUP

o
I

n

Comparison shows the growth rate to be near the average for lakes of about
the same size and age In this area. The shad Is by far the moat abundant
species In the lake. as Is typical of all larger Oklahoma Jaw. and Ulures
an ample game fish food supply throughout the summer montha. .
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