
An Estimate of the Fish Population of a 16 Acre
Lake Based on Recovery During Draining1

RO~ALD E. ELKIN, Oklahoma Fisheries Researeh Laboratol'J, NonnaD

The summer survey crew of the Fisheries Research Laboratory under·
t'Hlk a fish-population study of Rocket Plant Lake during the period July
30 to August 4, 1955. The purpose of the study was to estimate the number
of fish In the lake by sampling with wire traps and to determine the
rt'llabllity of the estimate by draining the lake and counting the fish.

DESCRIPTION

Rocket Plant Lake, located on the McAlester Naval Ammunition Depot.
in Pittsburg County, Oklahoma, was used In the study. The lake was
Ori~Dally a one-acre farm pond constructed In 1890. In 1943 It was enlarged
to 16 surface acres by enlarging the dam. The drainage area comprises
about 2500 acres of "post oak-blackjack savannah" that had been partially
deared and cultivated. Many years of cotton production had reduced the
1l'rtillty unt11 the 8011 was nearly worthless for agriculture. Since 1948 the
land has not been cultivated and Is regaining fa natural vegetation.

The water of Rocket Plant Lake was shallow and muddy, with annerage depth of approximately 2 feet and a maximum depth of 10.5 feet.
_ e timber was not cleared from the enlarged lake basin, and dead tree8
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8t9Od and la7 In protualon. Beds of CluJra Med all the lake area that waa
lea than 2 feet deep.

METHODS

Eighteen 8 by 6 teet wire traps were used, ten of them were placed
In the lake on July 80 and eight more on August 1. The captured fish
were removed trom the traps daily, ident1tied, counted, measurer, tin·
cUplJ8d and returned to the lake. Eight additional traps were placed in the
lake on August 1, the traps were lilted during the next three days for a
total of 46 trap litts. and by the end of the period 323 fish had been
warked and returned to the lake. The number of each species marked
vrior to draining is presented in Table 1. The population estimate of white
cravpie obtained frow the trapping data was 2.4&). No individuals of other
species were recaptured, precluuing pre-draining estimates.

The dam was cut by the use of a dragl1ne on the morning of August 3,
and a screen of %-Inch wesh hardware cLoth plat-ed across the cut. The
water level dropped quickly trapping many of the smaller centrarchids in
the Ohara beds. ~lost or the fish uecame concentrated in the bJrrow pit
lwwediately above the daw. and were recovered from that area wlth dip
nets and seines. Recovery of fishes was very difficult because of deep
depositlS of sUt on the lake bed. 'rhe lake drained well, and with the
exception of the former creek challnt>l, there were few pot-holes where fish
could escape reco\'ery, 'I'he channel ('Quid not be seined b<:ause of ~ilt and
faUen tlnaber, All fIshes recovered were measured, checked for previous fin
cUp markings, and weights and 8(.'ale samples were recorded fur II repre
sentative sample of eudl specic8.

RESULTS

Population estimates of all species appear Ln Table II. 'I'hese estimates
were derived by use of the formula presented by ~chllabel (4), As there
were no fish less than 0 inches in length marked before draining, it was
impossible to estimate theLr numbers. Average lengths of a random sample
of the smaller fish recovered al'pear in Tllble n. The fishes I),\,er fire
inches in length were dh'ided iuto two groul's designated as catchllbLe-size
fish and non-clltchable-size fIsh (Table 1).

Largemouth bass outnumbered the other game fishes present in the
catchable-size range. There were 22 bass over 10 inches marked during tbt'
trapping operation. During the draining, 211 legal bass were recovered, and
of this number 17 were marked. These data resulted in a 1'01lulatioo
estimate of 213 legal bass, representing 16.7 pounds per acre, and 20.6 per
c.-ent of the total estimated population of catchable fish.

There were an estimated 75.') largemouth bass present in the 6 to 16
inch range. giving a combined total of l,O'.l8 boss greater than ti inches io
length. They coml)rlsed 23.5 ..,ercent of the estimated total population and
weighed about 28 l)()unds per acre.

There were 288 crappie checked during the draining operation, of whicb
149 were white crappie and 139 black crappie. The estimated crappie popula
tion was 1.381 white crappie and 890 black crappie. These estimates placed
the crappie population considerably higher than the largemouth bass popula
tion, but only 81 crappie of both species were reeovered which ex<..-eeded 8
Inches. Crappie coml'rlsed only 2.3 percent of the estimated catchable popula·
tion.

Green sunfish 5 inches or more In length were considered to be ot
catchable-si:ae and 288 fish In this catagory were recovered. The lake
was estimated to have had a green sunfish population of 735 ('atchable
81aed individuals, representing 54 percent of the estimated catchable
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populaUon, and 8.3 pounds per acre. The green sunfish was the second most
important sport fish in the lake.

Two black bullheads out ot 127 recovered in the draining operaUon were
marked, resulting in an eatlmated population of 450 individuals. All
specimens recovered were over 7 inches in length and averaged 10.8 inches.
Ten channel catfish averaging 17.4 inches in length were recovered, and
it was assumed that they represented the enUre population of this species.

Eighty-six orangespotted sunfish and 549 longear sunfish were re
<.'O\·ered. Because there were no marked specImens of these species. no
population estimates were attE:mpted. However, they undoubtedly constItuted
a major portion of the fish population in Rocket Plant Lake in both numbers
and weight.

AGE AND GROWTH

The growth rates of fishes were determined by the standard methods
of scale and spine analysis, assuming a direct proportion between scale
radius and fish length.

The game species exhibited very fast growth, particularly during the
second year ot life (Table Ill). Since the population was composed pre
dominantly of young fishes it is probable that natural mortality was keeping
the population at a level which was advantageous for fast growth.

Largemouth buss were growing very rapidly in Rorket 1l 1ant Lake, and
there were no basR l)ast theh' fourth summer of life. There was a very
wide length-range in yearling bURS (4.7-12.~ inches). However, It was
rellOrted that a number ot Slllall bass were rescued trom other ponds on
the Ammunition Depot during a low water period in 1954, and their introduc
tion into Rocket Plant Lake could possibly account for the wide range in the
yearling age group. The largest bass re<.'overed measured 18.8 inches In
length and weighed 4.5 pounds.

Growth-histories re,-eal that white nnd black crappie in Rocket Plant
l..ake were well above stute average growth (2). &oth Sl)ecies reached
tbe 8-lnch catchable-size during the RL'Cond year of life, and the maximum
JE'llgth was 14.1 inches and 13.6 Inches, respectively. However, only aD
estimated 31 individuals were in this size range. At the time of draining,
;)'oung of the year white crappie average 3.0 inches, as compared to a cal·
culated first year growth of 5.9 inches for other year-clas&e8. Only two
individuals were more than four year!.' of nge, and the great majority were
ill age-groups 0 aud I. The increased numbers ot crappie in the 19154 and
lH;,;; year-elasses indicated thnt a reduced growth rate might have resulted
hud the lake not been drained.

The green sunfish, although below state average, were exhibiting
satisfactory growth, (3). Calculated lengths at the end of the first
four years of ute were 8.6 inches, 5.4 Inches, 6.5 inches, and 7.!) inches,
respectively. The entire sample averaged 6.7 inches in length.

There were no black bullheads in the sample which were less than
two years old, suggesting that there ml~ht have been a sharI' decline In
the population in the next few years. However, there was still an ample
supply of catchable-sized black bullheads (est. 4rlO). The population of
('banDel catfish, although extremely low, had shown very fast growth. The
ten individuals recovered ranged from 15.0-19.7 inches In length and averaged
5.8, 12.8. and 17.4 inches at the end of the first three years of Ute. Apparently
('hannel catfish had not reproduced In Rocket Plant Lake.

The bluegill, longear, and orangespotted Imnflshs closely approximated
state average growth rates (3). The bluegill population was surpr1slnll7
low, but there were large nnmbers of longearand orangespotted sunfishes.



..
, .A1thoaIb every effort wu made to recover u man, tJabes u poulble.
• peat perceutap of the. populatton escaped capture. Many fJsh un
do"'ted17 were 1081 downstream whUe shifting the screen acrOBB the outlet.
ItU1 other tt.h were lost In the clumDel and other areas which were Im
poemble to .lne, or became embedded tn the soft mud of the lake bottom.
"..., louee reduee<l the recovel'7· to 22 percent of the estimated populatton.
TIltrtJ"-fll'e percent ot the largemouth bus more than 6 Incbee In length
were recovered, and 77 percent of those onr 10 Inches In length were re
covered. Only about 11 percent of the white crappie. 16 percent of the
black crappie, 31 percent of the green sunfish, and 28 percent of the black
bullheads were recovered during the draining operation.

A compar18on of Rocket Plant Lake with a typical pond of that area
points out some distinct variations In species composition, numbers, Ilnd
growth. Crowley pond, located 16 mlles 8:luth of Rocket Plant Lake, has
an area of IS surface acres. The estimated total population of this lake
wu 24, 896 fishes or about 5,()()() Indiclduals per acre, weighing approximately
144.6 pounds per acre (Table IV). Stunted white crappie, orangespotted
luntlsh, bluegill, redear, and green sunfish comprised an estimated 23,500
individuals, ur 94 pereent of the total, while in Rocket Plant Lake theS('
species totaled only G6 percent. There were only 2 catchable-size fish
per acre recovered from Crowley pond as compared to 34 percent from
Rocket Plant Lake. Largemouth bass and green sunfish dominated the cateh
~ble population of Rocket Plant Lake,. constituting 25 pounds of catchable
.fIsh per surface acre.

Although the fishes less than 5 Inches in length constituted an un
known quantity In the Rocket Plant Lake fish population, the overall picturE'
was one In which the population appenred to be at a very desirable level.
The species composition indicated that the population was essentially a
largemouth bass---green sunfish combination, as opposed to the typical
Iituation In which bluegill Is the dominant pan fish. There are few accounts
of largemouth bass-green sunfish combinations, and that which has
been published Indicates that green 8unflsh have not been satisfactory for
stocking with largemouth bass (5). However, in Rocket Plant Lake the com
bination had produced an adequate popUlation of catchable-size bass. The
Btandlng crop of 28 pounds per acre of largemouth bass Is higher than the
mean standing crop listed by Carlander (1) of 24 pounds per acre of large
mouth bass In 15 midwestern lakes. These data Indicate that further
experimentation with largemouth bass-green sunfish stocking combinations
may establish this combination a8 one In which both predator and prey
maintain desirable levels In southeastern Oklahoma lakes.

ACKNOWLEDOBlIENTS

Appreciation Is extended to Mr. CD.• John80n tor his help and c0
operation during the study, and to Dr. Homer Buck for initiating the study.

LITBRATURE CITED

1. Carlander, Kenneth D. 19M. The standing crop 'ot ttsh In lakes. Jour.
Flsb. Res. Bd. ot Canada, 10(4) : M3-570.

2. BaU, Gordon E., Robert M. Jenkins. and Joe C. FInnell 19M. The
Influence of enl'lronmental condltioDs upon the growth of white crappie
and black crappie in Oklahoma watera. Okla. Flab. Rea. Lab. Rep. No. 40.

Ie Jenklna, Robert M., Ronald J!1lk1n, and Joe C. I'lnnell. 19M. Growth
rates of al::r auntlahee in Oklahoma. Okla. I'I8h. Res. Lab. Rep. No. 49.

f. Schnabel, Zoe Emily. 1938. Estlmatton of total flsh population of a
late. Am. Math. MODthIy. 41(18) : M8-G2.

IS. 8w1nI1e- as., l8GO. Re1aUOD8hlpe and d7Damlca of MIan~ and UD
.-need tI8h populaUona. AJa. Aer. lbpt. Sta. BaD. 214: '14 pp.



T
A

B
L

B
I.

I
E

st
im

at
e

o
f

th
e

fi
sh

p
o

p
u

la
ti

o
n

o
f

R
oc

ke
t

P
ln

n
t

L
ak

e.
B

a8
ed

on
fi

sh
tr

ap
p

ed
an

d
m

ar
k

ed
Ju

ly
3O

-A
ug

us
t

3
an

d
re

-
co

ve
re

d
A

u
g

u
st

3-
5,

1
9

M
.

...
A

ve
ra

ge
A

ve
ra

ge
T

ot
ll

l
P

o
u

n
d

s
N

u
m

b
er

P
er

ce
n

t
~

B
P

B
C

m
S

N
u

m
b

er
N

u
m

b
er

R
e-

E
st

lm
at

ed
le

n
g

th
w

el
tr

ht
w

ei
g

h
t

p
er

p
er

of
!

m
ar

k
ed

re
co

ve
re

d
ca

p
tu

re
s

p
o

p
u

la
ti

o
n

In
ch

el
l

po
un

da
p

o
u

n
d

s
ac

re
aC

Te
to

ta
l

i
L

ar
g

em
o

u
th

b
as

s
6

.0
"-

9
.9

"
1

0
15

1
2

75
5

8.
0

0.
24

18
1.

2
11

.8
47

16
.7

i
ov

er
1

0
"

22
21

1
17

27
3

12
.4

.9
8

26
7.

r.
16

.7
17

6.
6

ro
ta

l
8

2
86

2
19

1,
02

8
11

.1
44

8.
7

28
.0

6
4

23
.8

.~
W

h
it

e
C

ra
p

p
ie

5
.0

"-
7

.9
"

18
8

18
8

1
9

1.
86

!,)
5.

9
0.

09
12

2.
9

7.
7

85
8O

.S
10

06

ov
er

8
.0

"
6

11
4

1
6

12
.8

1.
04

16
.6

1.
0

1
0.

4
I

T
ot

al
19

4
14

9
23

1,
88

1
6.

2
13

9.
5

R
.7

R
6

80
.7

B
la

ck
C

ra
p

p
ie

5
.0

"-
7

.9
"

M
12

:>
:;

87
5

5.
3

0.
06

ti2
J')

8
3

51
')

19
.4

ov
er

8
.0

"
1

14
0

1
5

12
.6

1.
2

1R
.0

1.
1

1
0.

3
T

o
ta

l
8

6
18

9
5

80
0

6
0

70
.5

4.
4

M
19

.7

G
re

en
8u

nf
is

h
o

v
er

~
O
"

29
22

8
9

73
5

6.
7

0.
2

14
7.

0
8

3
4

6
16

.3

B
la

ck
b

u
ll

h
ea

d
7

.0
"-

9
.9

"
8

58
1

17
4

9.
3

0.
4

69
.6

4.
4

11
8.

8
o

v
er

10
"

4
69

1
27

6
11

.4
0.

9
24

8.
4

1
5

5
1

7
R.

O
T

o
ta

l
7

12
7

2
45

0
10

.8
31

8.
0

19
.9

2
8

9.
8

C
ha

nn
@

'l
ca

tf
is

h
I

ov
er

1
0

"
0

1
0

0
'

1
0

17
.1

1.
8

18
.0

1.
1

1
0.

2

T
ot

al
2

M
1.

01
5

5
8

4.
49

5
1.

14
1.

7
7

0
4

2R
l

1
0

0
0

.. -a



T
A

B
L

E
II

.
=

N
tu

nb
t-

r
o

f
fl

ah
le

ss
th

an
ca

tc
ha

bl
e-

si
ze

re
co

ve
re

d
fr

om
R

oc
k

et
P

la
n

t
L
a
.
k
~

A
ug

us
t

3.
19

56
.

L
ar

ge
m

ou
th

W
h

it
e

B
la

ck
G

re
en

O
ra

n
g

e
b

as
s

cr
ap

p
ie

«
a
p

p
ie

su
n

fi
sh

sp
ot

te
d

L
on

ge
ar

B
lu

eg
ll

l
T

o
ta

l
u

n
d

er
6

"
un

de
r

5
"

u
n

d
er

5
"

u
n

d
er

5
"

su
u

fi
sh

su
n

fi
sh

N
um

be
r

re
co

rd
ed

13
3

32
5

36
19

6
8

6
54

9
3

13
28

P
er

ce
n

t
o

t
to

ta
l

10
.0

24
.5

2.
7

14
.8

6.
5

41
.3

.2
10

0

A
ve

ra
ge

le
ng

th
2.

7
2.

9
3.

7
2.

7
2.

5
3.

1
4.

2

T
A

B
L

E
II

I.
A

ve
ra

ge
ca

lc
ul

at
ed

gr
ow

th
ra

te
s

o
f

fi
sh

es
fr

om
R

oc
ke

t
P

la
n

t
L

ak
e

X
um

1J
er

C
al

cu
la

te
d

le
ng

th
a
t

en
d

o
f

ea
ch

y
ea

r
S

P
E

C
IE

S
o

f
fi

sh
(1

)
(2

)
(3

)
(4

)

i
L

ar
ge

m
ou

th
b

as
s

35
6.

4
14

.3
15

.1
S

ta
te

av
er

ag
e

5.
0

9.
0

11
.6

W
hi

te
cr

ap
pi

e
9

5J
)

11
.4

13
.6

S
ta

te
av

er
ag

e
2.

9
5.

7
8.

0
B

la
ck

cr
ap

p
ie

9
5.

1
8.

4
11

.1
12

.8
~

S
ta

te
av

er
ag

e
3.

0
6.

2
8.

1
9.

5
G

re
en

su
n

fi
sh

27
3.

6
5.

4
6.

5
7.

5
f'.D

S
ta

te
av

er
ag

e
3.

8
a
.
~

7.
2

7.
5

~
B

lu
eg

tl
l

3
3.

2
4.

0
S

ta
te

av
er

ag
e

3.
2

4.
9

a
O

ra
ng

es
po

tt
ed

s
u
n
f
i
~
h

8
2.

4
S

ta
te

av
er

ag
e

2.
0

I
L

on
ge

ar
su

n
fi

sh
11

2.
5

3.
4

4.
1

S
ta

te
av

er
ag

e
2.

6
4.

0
4.

5
C

ha
nn

el
ca

tf
is

h
1

0
5.

8
12

.8
17

.4
S

ta
te

av
er

ag
e

4.
4

9.
2

13
.4

B
la

ck
bu

ll
he

ad
3

5.
4

8.
9

12
.6

13
.6

!
=
=
-
~
~
-
=
-
~
-
-
=
-
-
=
=
-
-
-
-
=
-
~
=
'
:
"
'
;
.

--



ACADEMY OF SCIENCE FOR 1965 69

TABLE IV.

Estimate of the fish population In Crowley Pond. Based on marking
seined fish 8-9 July and reco,'ery 12-13 July, 1954

Aver..e Average EsUmated Pounds
SPECIES EIltlmated total LeDrth weilbt total per

population length raDge (pounds) wel&bt acre

Redear sunfish 2,800 3.8 3.0-7.2 o.o:n 86.8 17.4
Wbite crappie 6,700 4.7 3.5-13.8 0.041 274.7 tH.9
UrangeSl)()Ued 5,700 2.9 2.Q-4.0 0.015 85.5 17.1
sUl1tish
I..ongear sunfish 430 3.0 2.3-4.2 O.O'll 9.0 1.8
Bluegill 7,000 3.2 2.3-1.9 0.018 12G.0 25.2
Golden shiner 000 5.6 4.2-7.1 0.062 55.8 11.2
Oreen suntish 1,300 4.4 2.6-8.G 0.047 61.0 12.2
Warm:lUtb 62 6.0 4.6-8.4 0.1U5 10.2 :l.0
l.argemouth bass 3 15.9-19.6 13.2 2.6
River carpsucker 1 12.0 0.5 0.1

Total 24,896 727.7 144.G
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