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SUMMARY OF FISHERY MANAGEMENT ACTIVITIES
ON LAKES EUCHA AND SPAVINAW, OKLAHOMA

1951-1964

SAM W. JACKSON, JR.

Fishery Biologist, Tulsa, Oklahoma, Water and Sewer Department

ABSTRA!CT

The City of Tulsa, Oklahoma has long heen a proponent of the
multiple-use concept of its water resources; including approximately
5,000 surface acres of impounded water. These waters are: Lake Eucha
(2,880 surface acres), also known as Upper Spavinaw, DeIaware
County, Oklahoma, Spavinaw Lake (1,637 surface acres) , Mayes Coun
ty, Oklahoma, and Lake Yahola (425 surface acres) Tulsa County,
Oklahoma (J.ackson, 19'57).

The fishery management program on the Spavinaw 'Lakes was
initiated by A. D. "Bob" Aldrich in 1949 and has been expanded and
continuous for a period of sixteen years. Although progress may have
appeared slow at times during this period, the trend has been toward
improved fishing and an improved fishable fish population.

The rough fish removal program was initiated in 1949. 436,513
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fish weighing 163,265 pounds have been removed from Spavinaw Lake
during the past fourteen years (1951-1964). 59,670 fish weighing
47,904 pounds have been removed from Lake Eucha during the past
twelve years (1953-1964).

Age and growth studies were initiated on the Spavinaw Lakes in
1952. Growth trends indicate improvement in the growth of the more
desirable species over the management period.

Creel survey studies began in 1954 and trends indicate fishing has
generally improved during the management period. 90,000 fishermen
spent 331,350 hours harvesting 322,250 fish on Spavinaw Lake at an
aver,age annual harvest rate (}f 19.7 fish weighing 23.7 pounds per
surface acre over the ten year period 195'5-1964. 216,700 fishermen
spent 1,075,600 hours harvesting 1,068,950 fish on Lake Eucha during
the 10-year period 1955-1964 at an ,average annual harvest rate of
37.1 fish weighing 43.3 pounds per surface acre.

Other management practices employed on the two lakes include:
tagging studies on largemouth bass, establishment of fish concentration
stations, identifying prominent landmarks, coves and hollows with
signs, providing maps for fishermen, the construction of loading ramps
and bank fishing piers.

INTRODUCTION
The City of Tulsa, Oklahoma has long been a proponent of the

multiple-use concept on its municipal water reservoirs. Since 1924, when
Spavinaw Lake was impounded, the City has allowed fishing on its
reservoirs. Even though municipalities in Northeastern United States
long held their water reservoirs inviolate (some relaxation during re
cent years), the sports-minded city fathers of Tulsa recognized fishing
in its water reservoirs as another service to the well-being of its
citizens.

The City of Tulsa owns and operates two w.ater supply reservoirs
in Northeastern Oklahoma, approximately seventy miles from its using
source. The drainage and description of Lake Eucha, the upper lake
(2,880 surface acres at spillw,ay level; impounded in 1952), and Spavi
naw Lake, the lower lake (1,637 surface acres at S'Pillway level; im
pounded in 1924), have been described by Jackson, 1957. Both lakes are
located on Spavinaw Creek, a tributary to Grand River in Northeastern
Oklahoma.

A. D. "Bob" Aldrich, one of the nation's outstanding fish and game
administrators and an early advocate of fishery management as a
means of maintaining a continual, sustained sports fishery, ini.tiated
the fishery management concept on Tulsa municipal reservoirs in 1949.
First emphasis was placed on a rough fish removal program. The
original management program has been expanded to include water
fluctuation, annual ,age and growth studies, creel surveys, brush shelter
inductions and maintenance, tagging studies, installation of boat ramps
and bank fishing piers, publishing maps and pamphlets, pIacing desh~'

nation signs at prominent points around the lake, and sending a weekly
fishing report to sixteen news media ina 1'50-mile radius of the lakes.

MATERIALS AND METHODS
Fish Removal

Rough fish removal is generally accepted asa fishery management
tool. Experience has indicated control of rough fish must be substantial
and persistent if it is to be effective, otherwise, recovery to their origi·
nal abundance is apt to be rapid (Eschmeyer, 1936, 1955; Hulsey,
1958; Lambou and Stern, 1958; Rose and Moen, 19'52; White and
Jaco, 1961; and others). Although it is recognized the equipment now
employed on the Spavinaw Lakes is less ·efficient than newer types
being developed, a continual effort still applies pressures to the species
not utilized by the average hook and line fisherman. The fish removal
program is planned to be continual and expanded as newer types of
equipment become avail.able.

The rough fish removal program, initiated on Spavinaw La~e in
1949 with one 300-foot, 1%-inchand one 300-foot, 2-inch standard linen
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gill nets, has been expanded and continuous for sixteen years. Equip
ment now in use in the fish removal program includes: 3,000 feet of
standard, l-~-inch No. 139 square mesh nylon gill netting, 3,600 feet
of standard, 2-inch No. 139 square mesh nylon netting, 4,200 feet of
standard, 3-inch No. 208 square mesh nylon gill netting and 1,800 feet
of standard, 4-inch No. 208 square mesh nylon gill netting. All gill
nets are hung ona %-basis with both lead and cork lines and are
approximately six feet in depth. One 300-foot, %'-inch square mesh
nylon seine, 8 feet deep, and one 100-foot, 1-inch square mesh nylon
seine, 8 feet deep, are utilized in the taking of shad and carp. One
363-foot experimental gill net %,-in to 2%-inch square mesh (each
section 17 2/7-yards of length and 6-feet in depth) is used in collection
of fish for .ageand growth studies.

Daily ca.tch record forms are maintained on all catches by species.
Data are recorded on:

a. The lake fished
b. The location of the set
c. The net size and length of net used
d. Water temperature
e. Air temperature
f. Date
g. Direction of wind
h. Wind velocity
i. Depth of set
j. Weather conditions at time net is raised
k. Precipitation
1. Number, species, weights (in pounds and tenths of pounds)
m. The disposal of the fish. Records of disposal by species,

numbers and weights.
These daily netting records aI1e summerized at the end of each

month and posted to the rough fish removal ledger.
Regular netting stations have been established on both lakes

(Jackson, 1957) and standard procedures followed in setting and raising
nets. The nets are set perpendicular to the bank in the evening, fished
for .approximately twelve hours and raised the following morning,
during most of the netting season (January-May, October-December).
When concentrating on "sucker" and carp runs, nets are in the water
for twenty-four hours. One net is pulled the first thing in the morning
and another set in its place.

One area in Spavinaw Lake, Tag Hollow, lends itself to removal
of concentra.tions of gizzard shad during the winter months. A spring at
the extreme end of the arm emits warmer water than lake water and, in
the presence of an ice cover, large concentrations of gizzard shad
gather near the spring. An area approximately three acres in extent
lends itself to the use of the 300-foot, %,-inch square mesh seine. When
shad concentrations are observed in this area (January and February),
the seine is set behind the main concentration, blocking off and trapping
the shad. As time permits, the seine is closed manually toa working
area not to ·exceed %. acre. The shad are then removed from this area
with a regular 20-foot common sense seine. The shad are placed in No.
2 washtubs (regular samples being counted and weighed) and carried
to waiting vehicles, usually pickup trucks. Sample counts indicate
approximately 1,680 shad weighing 404 pounds fill a 55-gallon drum,
the standard measure used in this area. The shad are sold to local
bait dealers, who prepare them for catfish bait, and monies are placed
in the fishing and hunting fund.

Creel Surveu
The creel survey was initiated on Lakes Spavinaw and Eucha in

September, 1954 and has been continuous since that time. A permit
system on the City's reservoirs allows for a continual check to be
made on fisherman utilization. The creel survey is an estimate of
the fisherman utilization and contains recognized inherent biases. The
method of taking has been the same since its instigation, therefore
the trends presented are considered valid for our purposes even though

317



the estimations may be exaggerated above or below the actual harvest.
All information presented in the creel survey analysis is, therefore,
a function of the number of fishermen utilizing the lakes.

A permit is required of every fisherman over 16 years of age
utilizing the lake. Permits are of three types: Daily, monthly and
annual. In determining the total numbers of fishermen trips from
permit sales, one trip was .assigned to the daily; eight trips assigned
to the monthly and twenty trips assigned to the annual. These assign
ments were made on a cost basis of the monthly and annual permits
and the number of trips a fisherman would have to make, to make it
economical to purchase the permit of longest duration. The survey
takers are the lake p.atrolmen who are on the lake every day, covering
both lakes at least twice a day, and the methods are the same as
reported by Jackson, 1957. The p.atrolmen contact every fifth group
of fishermen, whether bank or boat, on their rounds of the lake. A
creel survey form and "De-Lier" type spring scale and measure are
standard equipment in the patrol boats. The creel survey form (Jack
son, 1958) contains the standard information required in most creel
surveys. The data are collected and analyzed on a monthly basis and
are adjusted annually to coincide with expanded permit sales. Over the
10-year period the sample has been found to be approximately five per
cent of expanded permit sales on both lakes. Creel survey analysis is
considered an important part of the fishery management program as
a measure of the fisherman utilization and success on the two reser
voirs. In this summary, the four months information taken in 1954 has
been deleted for purposes of presentation.

Age and Growth
Annual age and growth studies were initiated in 1951 and have

continued since then with the exception of the periods 1959-1962, when
unqualified personnel were employed. Fish are collected during the
period from December 15 to February 15, by use of ,an experimental
gill net, and data taken from individual fish by standard methods
used in Oklahoma (Jenkins, 1953). Age and growth determinations
are made from these data by using the 0 intercept-direct proportion
method (Weese, 1951; Jenkins, 1953; and others), standard p1"actices
in Oklahoma. The scales are analyzed on a standard scale projec
tion machine at the Tulsa District Corps of Engineers, Tulsa, Okla
homa, and spines are analyzed at the Oklahoma Fishery Research
Laboratory in Norman, Oklahoma. These data are compared with
previous information to determine the ,annual condition of the fish
and to provide another check on effect of management practices.
Ecological changes are also noted to determine effect, if any, on fish
growth.

Fish Shelter Program
Introduction of brush as fish concentration points was first prac

ticed in Spavinaw Lake in 1950 when ten sites were established. In
1951, while Lake Eucha Dam was being constructed and clearing of
the area taking place, sites were chosen on the lake floor where trees
were to be left standing. Twenty-five sites were chosen at various
elevations (12' - 35' below spillway level) around the lake to provide
concentration points when the lake was impounded. Two trees at
each site were marked and the clearing crew piled additional trees
between the two marked trees. This material was secured to the ground
by cables anchored across the "brush-piles."

The program has been exp.andooto thirty sites on Spavinaw Lake
and forty-four sites on Lake Eucha. These sites are marked with
barrels attached to cable and anchored by weights. The shelter sites
are "recharged" ona staggered biennial schedule; Spavinaw Lake one
year, Lake Eucha the next.

"Recharge" material consists of one or more cedar trees (6-14
inches butt diameter and up to 30 feet in length) which are cut, hauled
to loading zones, placed on a barge and transported to the site. Sonar
depth indicators (Fish-Lo-K-Tor) are used to locate the old site if
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barrel is missing. The new material is placed adjacent to old material
(as near as possible). Barrels, standard 55-gallon drums, are piainted
and stencilled with the word "shelter" to mark the sites. Rings are
welded to each end of the barrel for fishermen to tie their boats.
Barrels are replaced ,as the need arises. If the barrel is missing when
the shelter station is recharged, the anchor weight (300 pounds of
concrete) is attached to the cedar tree with appropriate length of cable;
the other end being fastened to the barrel; all attachments secured
with cable clamps. Three to six feet of slack is allowed for water fluc
tuation. Permanent records are kept on shelters and approximate lo
cation of shelter material in relation to barrel markers. This informa
tion is made available to the fishermen.

Experimental Station
The City maintains an experimental station of 14 ponds comprising

approximately 614 acres of water contained in eleven ponds at Spavi
naw, Oklahoma. These ponds range from JA,acre to 114 acre in size.
Largemouth bass are maintained in ,a "wild" state and fish in excess
of 10 inches are harvested periodically, tagged and released in the two
lakes. One hundred eighty-four largemouth bass, ten to twenty inches,
total-length, were tagged and released in Spavinaw Lake in 19'57 and
two hundred eighty-four tagged and released in Lake Eucha. Standard,
self-piercing j,aw tags (National Band and Tag Company. No.3) were
attached to the upper jaw. P!'izes were offered by local merchants
for return of tags as an added incentive for getting tag-return infor
mation.

Miscellaneous
Four bank piers have been constructed by Lakes Division personnel

on Lake Eucha and four on Spavinaw Lake near the permit office
areas. Piles of brush are secured directly below these piers to affect
fish concentrations.

Concrete loading ramps have been constructed on both lakes to
facilitate the loading and unloading (Yf boats.

Printed maps, available at each permit office, indicate shelter
locations, ground configuration of lakes and points of interest as an
added service to fishermen.

RESULTS

Fish Remo.val
During thirteen years of rough fish remoVTal (all methods combined)

on Spavinaw Lake (Table 1), only 3.5 percent by number and 5.7 percent
by weight have been game species. Many of these fish have either
been returned to the lake, if in an uninjured condition, or utilized for
age and growth data. During eleven years of rough fish removal (all
methods combined) in Lake Eucha (Table 2), 9.6 percent by number and
8.4 percent by weight game fish have been captured. Many of the larger,
uninjured game fish have been released .and others were utilized for age
and growth data. Rotenone samples in 1953 and 1957 contributed sub
stantially t,o the number of game fish reflected in the total fish taken in
both lakes.

An effort was made to arrive at a factor which would compensate
for the variation, from year to year, of the amount of netting used in
relation to the number of fish harvested. A factor of fish/net-foot was
used, primarily to determine what months of the year would yield the
highest catch per unit effort. Netting operations are now concentrated
in these months. It was de'bermined, for most rough fish species, .the best
netting months were February through April and October through De
cember. This was convenient as netting operations cease during in
creased fisherman utilization.

Factors derived from netting data on Spavinaw Lake indicated the
spotted sucker declined from the period 1951-1960 while concentrated
effort was being applied. However, effort was reduced through the
period 1959-1963 and an increase in catch per unit was indicated
(Gr,aph 1).
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Table 2 is a summary of fish removal (by all methods) from Lake
Eucha from 1953 through 1964. A total of 59,670 fish weighing 47,903.8
pounds was harvested. Effort was reduced through the periods of 1959
1963 because of inexperienced personnel. Shad, carp and spotted sucker
constituted the bulk of the harvest as more effort was directed toward
these species.
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436,513 fish weighing 163,264 pounds were removed from Spavinaw
Lake from 1951 through 1964 (Table 1). Gizzard shad harvest has in
creased from 1962 as a result of the shad removal program. 25,000
shad weighing 6,100 pounds were removed in 1962 using gill nets and
a 100-foot, 1-inch nylon seine. A 300-foot, %,-inch mesh nylon seine
was first employed in 1963 when two concentrations of shad were ob
served and harvested. 226,000 shad weighing 55,400 pounds were har
Vlested during these two operations. Only one operation was conducted
in 1964 and yielded a harvest of 60,000 shad weighing 15,000 pounds.
In the first operation (with gill nets and 100-foot seine), erappie and
white bass were mixed in the shad and complicated the operation. Con
siderable numbers of white bass were encountered in 1963, but only 500
were found mixed with the shad in 1964.

Age and Growth

Age and growth information on the two lakes has been compiled
annually from 1951-1963, except for the period 1959-1962 when studies
were not conducted because of unqualified personnel.

Theexperimen1Ja1 gill net was employed for collecting most samples.
Growth rates have generally declined in Lake Eucha since impoundment,
but are still above average when compared to state averages (Houser
and Bross, 1963) . (Tables 3 and 4.)

Calculated growths from annual collections are illustrated for sev
enteen species from Lake Eucha and sixteen species from Spavinaw Lake
(Tables 4 and 5).

Table 5 isa summary of growth rates in Spavinaw Lake. Growth
patterns in the lower lake have generally shown some improvement since
management practices have been in operation (Table 5).

Table 6 is a comparison of eleven of the more important species of
fish from the two Spavinaw Lakes. Growth rates in the upper lake
generally exceed the growth rates of the lower lake. This is assumed
to be the influence of "new lake" conditions still existing in the upper
Lake due to periodic late summer and fall draw downs.

Table 3 is a comparison of the .average growth rates of four pri
mary sport species from the two Spavinaw Lakes with the fastest,
slowest ,and .average growth rates of these species on a statewide basis
(Houser & Bross, 1963). In each case, the four species from the
Spavinaw Lakes compared, exceeded the state's average growth rates.
The fishes from Spavinaw Lakes became an average size acceptable
to the fishermen by the end of the second year of life.

Creel Survey
Creel survey analysis has been used asa measure of utilization on

Spavinaw Lake since 1954. Graphs 2 and 3 depict the .average monthly
trends of fishing on the two reservoirs. Crappie (black and white
combined) are the most important sport-fish in both lakes.. Large
mouth bass (and spotted) represents a higher percentage of the harvest
in the upper lake.

The trends presented from annual harvest estimates (Graphs 4
and 5) indicate a general increase in utilization on both lakes. Harvest
estimates of the various species of fish have fluctuated from year to
year but have reflected a general improvement over the 10-year period.

An 'estimated 216,702 fishermen have harvested an estimated
1,068,943 fish from Lake Eucha during 1,075,608 hours of fishing durinO'
the ten-year period. The average fisherman day (trip) was determined
to be 7.3 hours.

Crappie have remained the dominant species since 1956 reflecting
62.6 percent of the estimated total catch. Largemouth bas~ were the
second most important species, reflecting 24.2 percent of the total catch
Miscellaneous sunfish comprised '5.2 percent of the total harvest and
channel .catfish 2.4 percent. White bass, although present in Lake
Eucha smce 1961, reflected 3.2 percent of the total estimated harvest
(Table 11.) .

Peak harvest of largemouth bass in Lake Eucha is reached during
June (Graph 4). The high yield of largemouth bass after the spawning

325
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season is partially explained by the numbers taken by night fishermen.
Crappie are harvested in greatest numbers in the spring months of
April and May.

Harvest from sport fishing resulted in an average removal of 37.1
fish weighing 43.3 pounds per acre in Lake Eucha over the 10-year
period. Sport fish harvest on Lake Eucha (all species) continued to
increase from 1954 through 1961 with a gradual decline through 1964
(Graph 5). (Table 7, 9 and 11.)

Percent of successful fishermen (Table 7) for Lake Eucha, as re
flected by the creel survey, has reflected an increase from 68.6 p'ercent
in 1954 to 78.3 percent in 1964. The average percent reflected for the
10-year period was 72.1 percent. The 10-year average of fish per hour
was 1.0, varying from 0.6 to 1.2 and the average weight was 1.1 pounds
per hour, varying from 0.7 - 1.4.

An estimated 90,016 fishermen harvested an estimated 322,237 fish
from Spavinaw Lake during the 10-year period. The 10-year average
of 4.1 fish weighing 4.8 pounds were harvested during the average
fisherman trip of 4.2 hours. (Table 8.)

Crappie have remained the dominant species appearing in the creel,
reflecting an ,aver,age 47.6 percent number and 29.6 percent by weight
of the total estimated catch (Tables 8 - 12). White bass comprised
25.1 percent by number and 28.0 perc'ent by weight of the total catch.
Channel catfish comprised 9.2 percent by number and 22.4 percent by
weight while largemouth bass was ,the fourth prominent fish, 8.5 per
cent by number and 16.1 percent by weight. Sunfish, 8.2 percent by
number, 2.4 percent by weight and drum, flathead and other species
comprised the rest of the hook and line harvest in Sp,avinaw Lake.

Peak harvest of all species in Spavinaw Lake occurred in April
(Graph 5). Crappie harvest was best during April-May, September
October :and December-J,anuary. White bass, during their spawning runs
in March and April, contributed substantially to the harvest for this
period. Largemouth bass harvest was greatest in March-April and Sep
tember-Odober.

SpOIlt fish harvest on Spavinaw Lake has shown a general improve
ment through 1963 with a slight decline in 1964 (Graph 5). The per
cent of successful fishermen (Table 8-10-12) for Spavinaw Lake, as
reflected by the creel survey, indicates a general improvement from 55.5
percent in 1954 to 61.7 percent in 1964. The average percent of success
ful fishermen in Spavinaw Lake for the 10-year period was 63.2 percent,
fluctuating from a low of 55.5 percent in 1955 and a high of 71:5 per
cent in 1959. The 10-year average of fish per hour was 0.98 (varying
from 0.8 to 1.2), weighing 1.05 pounds per hour (varying from 0.8-1.4).
Yields averaged 19.7 fish per ,acre, varying from 11.1 in 1957 to 30.0
in 1963.

TAGGING
Results from tagging 184 largemouth bass in Spavinaw Lake in

1957 indicated 'a return of 54 fish or 29.6 percent of total released.
Results from tagging 284 largemouth bass in Lake Eucha in 19'57 in
dicated a return of 91 fish or 32.2 percent of total released. Adequate
data were not kept during 1960-1963 because of inexperienced personnel
so information from tagging projects is lacking during this period.

Most of the tagged returns were made wIthin an area of 112 mile
from the point of release. On Sp,avinaw Lake the greatest movement
was 4.4 miles in forty-eight hours. The fish was released in front of
the permit house on the lower lake and was captured ,two days Later in
the creek channel at the eastern 'end of the lake.

SUMMARY
The fishery management program initated in 1949 by A. D. "Bob"

Aldrich has been expanded and continuous for a period of sixteen years.
Although progress may have appeared slow at times during this period,
the trend has been toward an improved fishery and greater utilization.

Age and growth studies initiated in 1952 indicated growth of the
primary species in Spavinaw Lake has improved over the management

336



T
ab

le
7.

1
0

-Y
ea

r
S

um
m

ar
y

of
A

n
n

u
al

C
re

el
C

en
su

s
D

at
a

F
ro

m
L

ak
e

E
u

ch
a,

O
kl

ah
om

a,
19

5;
;

-
19

64

19
55

19
56

19
57

19
58

19
59

19
60

19
61

19
62

19
63

19
64

10
-Y

ea
r

T
ot

al
s

T
ot

al
E

st
im

at
ed

N
o.

F
is

h
er

m
en

30
,8

45
20

,1
01

20
,6

97
24

,5
74

16
,8

15
18

,5
10

22
,3

32
18

,4
04

23
,6

90
20

,7
34

21
6,

70
2

P
er

ce
n

t
M

al
e

81
.2

76
.5

77
.8

80
.9

82
.5

81
.3

84
.0

84
.9

80
.3

8.
0.

8
81

.0
P

er
ce

n
t

F
em

al
e

18
.8

23
.5

22
.2

19
.1

17
.5

18
.7

16
.0

15
.1

19
.7

19
.2

19
.0

F
is

he
rm

en
F

ro
m

:
T

ul
sa

(%
)

63
.6

64
.6

52
.4

44
.4

59
.2

50
.4

55
.S

In
-S

ta
te

(%
)

95
.5

97
.8

91
.1

86
.3

91
.6

91
.7

92
.3

O
u

t-
S

ta
te

(%
)

4.
5

2.
2

8.
9

13
.7

8.
4

8.
3

7.
7

T
o

ta
l

F
is

h
er

m
an

H
o

u
rs

12
7,

58
1

89
,6

45
82

,6
71

10
8,

53
9

87
,3

54
10

6,
87

4
13

8,
79

4
92

,1
72

13
0,

26
9

11
1,

70
9

1,
07

5,
60

8

A
ve

ra
ge

F
is

he
rm

an
D

ay
4.

4
5.

5
5.

5
5.

5
6.

5
6.

9
6.

8
6.

4
6.

2
6.

7
6.

04

T
o

ta
l

E
st

im
at

ed
N

o.
F

is
h

H
ar

v
es

t
74

,0
65

82
,3

43
82

,9
67

10
7,

88
0

93
,4

32
12

2,
IU

:l
U
:
~
.
5
0
a

11
3,

41
U

12
·1

.9
09

12
4,

27
1

1,
06

8,
94

3

CO
T

ot
al

E
st

im
at

ed
co

W
t.

(L
bs

.)
J'

is
h

H
ar

v
es

t
82

,7
17

.8
89

,2
47

.4
10

7,
72

9.
4

18
9,

22
2.

3
11

2,
29

1.
1

lS
;;

,2
94

.3
12

7,
20

2.
5

8
7

3
,7

0
4

.8
·

"'
l

E
st

im
at

ed
H

ar
ve

st
N

o.
F

is
h

/A
cr

e
25

.7
28

.6
28

.8
37

.4
32

.5
42

.4
49

.9
39

.4
43

.4
43

.2
37

.1

E
st

im
at

ed
H

ar
ve

st
W

t.
(L

bs
.)

F
is

h
/A

cr
e

28
.7

31
.0

37
.4

65
.7

3
9

.0
57

.4
-:~

~,
;;

:
4

3
.3

·

A
ve

ra
ge

H
ar

ve
st

N
o.

F
is

h
/H

o
u

r
0.

6
0.

9
1.

0
1.

0
1.

1
1.

1
1.

0
1.

2
1.

0
I

j
1.

0

A
ve

ra
ge

H
ar

ve
st

W
t.

(L
bs

.)
F

is
h

/H
o

u
r

0.
7

1.
1

1.
2

1.
4

1.
2

1.
3

l.
l

1
.1

'

A
ve

ra
ge

H
ar

ve
st

N
o.

F
is

h
/F

is
h

er
m

an
D

ay
2.

6
5.

0
5.

5
5.

5
7

.2
7.

6
6.

8
7.

7
6.

2
7.

4
6.

2

A
ve

ra
ge

H
ar

ve
st

W
t.

(L
bs

.)
F

is
h

/F
is

h
er

m
an

D
ay

4.
0

U
7.

7
9.

6
7.

7
8.

0
7.

4
7

.3
·

S
uc

ce
ss

fu
l

F
is

he
rm

en
(P

er
ce

n
t)

68
.6

68
.0

73
.8

64
.0

T5
.ll

73
.5

71
.3

69
.0

78
.4

78
.3

72
.1

•
W

t.
on

7
-

y
ea

r
to

ta
l.



T
ab

le
7.

1
0

-y
ea

r
S

u
m

m
ar

y
,

L
ak

e
E

u
ch

a,
P

ag
e

2.

C
om

po
si

ti
on

o
f

19
55

19
56

19
57

19
58

19
59

19
60

19
61

19
62

19
63

19
64

E
st

im
at

ed
C

at
ch

:
N

o.
W

t.
N

o.
W

t.
N

o.
W

!:
N

o.
.W

t.
N

o
.:

W
t•

.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.

L
ar

g
em

o
u

th
..

B
as

s
38

,4
22

34
,6

57
33

,3
68

32
,0

37
40

,0
66

.5
20

,9
20

41
,5

20
.2

18
,1

61
34

,4
19

.5
23

,9
04

76
,7

50
.8

14
,3

26
37

,5
59

.9
23

,9
67

52
,5

46
.6

18
,7

43
32

,2
95

.0
(a

n
d

S
p

o
tt

ed
)

C
ra

p
p

ie
19

,0
36

37
,4

39
42

,1
53

58
,5

38
32

,7
36

.6
66

,3
78

36
,0

66
.9

93
,4

20
49

,2
01

.5
10

9,
84

3
61

,8
48

.2
95

,5
97

60
,0

80
.5

77
,9

64
55

,1
69

.9
69

,3
06

47
,7

43
.9

(W
h

it
e

&
B

la
ck

)

W
hi

te
B

as
s

16
7

15
5.

8
70

3
27

6.
7

9,
29

1
7,

67
7.

4
25

,0
01

25
,8

68
.7

C
h

an
n

el
C

at
fi

sh
17

7
13

4
44

3
1,

09
6

2,
63

4.
0

2,
56

7
9,

83
0.

4
2,

81
0

10
;9

68
.4

4,
81

3
19

,2
22

.6
1,

05
0

4,
38

7.
1

6,
69

8
20

,9
03

.1
5,

39
0

12
,0

63
.5

M
is

c.
S

u
n

fi
sh

9,
42

4
7,

93
6

6,
41

3
13

,2
03

3,
56

3.
0

3,
04

5
74

1.
8

5,
78

7
1.

45
8.

8
1

.6
l2

54
1.

4
48

8
12

1.
8

3,
83

6
1,

10
3.

0
4,

16
8

1,
17

7.
0

D
ru

m

}'
Ia

th
ea

d
C

at
fi

sh
19

13
20

91
.7

23
0

79
5.

3
1,

61
7

11
,2

65
.8

3,
22

4
30

,7
03

.5
1,

24
6

9,
86

5.
1

3,
10

3
27

,7
68

.0
1,

17
2

7,
45

7.
4

C
ar

p
17

5
9

22
18

4.
8

B
u

ll
h

ea
d

C
at

fi
sh

4,
59

4
1,

86
8

21
6

2,
81

4
3,

42
1.

7
29

2
29

2.
8

30
8

41
5.

4
50

12
6.

3
45

45
.2

S
m

al
lm

o
u

th
B

as
s

2,
21

8
30

9
35

2
17

2
20

4.
3

42
4

36
7.

0

O
th

er

10
-Y

ea
r

T
o

ta
ls

:
N

o.
W

t.
N

o.
W

t.

L
ar

g
em

o
u

th
.

B
as

s
(a

n
d

S
p

o
tt

ed
)

25
8,

50
5

24
.2

%
31

5,
15

8.
5

36
.1

%
D

ru
m

C
ra

p
p

ie
(W

hi
te

&
B

la
ck

)
66

9,
67

4
62

.6
%

34
2,

84
7.

5
3

9
.2

%
F

la
th

ea
d

ra
tf

iR
h

10
,6

44
1.

0%
87

,9
46

.8
10

.1
%

W
h

it
e

B
as

s
35

.1
62

*
3

.2
%

33
,9

78
.6

3
.9

%
C

ar
p

20
6

T
18

4.
8

.0
2

%

C
h

an
n

el
C

at
fi

sh
25

,1
78

2
.4

%
80

,0
09

.1
9

.2
%

B
u

ll
h

ea
d

C
at

fi
sh

10
,1

87
1.

0%
4,

30
1.

4
0.

5
%

M
is

c.
S

u
n

fl
ah

55
,9

12
5

.2
%

8.
70

6.
8

1
.0

%
S

m
al

lm
o

u
th

B
as

s
3,

47
5

0.
3%

57
1.

3
.0

7
%

O
th

er

•
4-

Y
ea

r
T

o
ta

l



T
ab

le
8.

10
-

Y
ea

r
S

um
m

ar
y

o
f

A
n

n
u

al
C

re
el

C
en

su
s

D
at

a
fr

o
m

S
pa

vi
na

w
L

ak
e,

O
kl

ah
om

a,
19

55
-

19
64

19
55

19
56

19
57

19
58

19
59

19
60

19
61

19
62

19
63

19
64

1
0

-Y
ea

r
T

o
ta

ls

T
o

ta
l

E
st

im
at

ed
N

o.
F

is
h

er
m

en
9,

16
6

7,
99

2
6,

15
2

Ii
,5

09
8,

93
0

8.
63

1
10

,2
70

10
,6

85
11

,6
72

10
,0

09
90

,0
16

P
er

ce
n

t
M

al
e

80
.2

84
.0

84
.8

77
.2

69
.0

78
.1

78
.0

70
.8

76
.6

75
.1

77
.4

P
er

ce
n

t
F

em
al

e
19

.8
16

.0
15

.2
22

.8
31

.0
21

.9
22

.0
29

.2
23

.4
24

.9
22

.6

F
is

h
er

m
en

F
ro

m
:

T
u

ls
a

(%
)

78
.0

69
.0

60
.2

65
.7

53
.S

51
.8

63
.0

In
-S

ta
te

(%
)

98
.5

95
.5

98
.8

99
,2

93
.2

95
.4

96
.8

O
u

t-
S

ta
te

(%
)

1.
5

4.
5

1.
2

0.
8

6.
8

4.
6

3.
2

T
o

ta
l

F
is

h
er

m
an

H
o

u
rs

23
,6

37
27

,3
52

21
,0

91
23

,2
57

32
,0

76
37

,8
13

39
,2

47
48

,7
90

41
,7

69
36

,2
02

33
1,

33
4

A
ve

ra
ge

F
is

h
er

m
an

D
ay

2,
4

4.
1

4.
0

3.
8

4.
5

4.
7

4.
4

5.
0

4.
4

U
4.

2

T
o

ta
l

E
st

im
at

ed
N

o.
F

is
h

H
ar

v
es

t
24

,3
94

26
,5

26
18

,1
58

22
,9

18
30

,8
64

34
,0

14
37

,9
98

39
,4

06
49

,0
50

38
,9

09
32

2,
23

7

CO
T

o
ta

l
E

st
im

at
ed

~
W

t.
(L

bs
.)

F
is

h
H

ar
v

es
t

18
,0

18
.0

26
,3

64
.6

34
,8

91
.0

54
,3

01
.1

47
,5

15
.9

53
,0

02
.1

38
,0

22
.3

27
2,

11
5.

0
•

E
st

im
at

ed
H

ar
v

es
t

N
o.

F
is

h
/A

cr
e

14
.9

16
.2

11
.1

14
.0

18
.9

20
.8

23
.2

24
.1

30
.0

23
.8

19
.1

E
st

im
at

ed
H

ar
v

es
t

W
t.

(L
bs

.)
F

is
h

/A
cr

e
11

.0
16

.1
21

.3
33

.2
29

.0
32

.4
23

.2
2

U

A
ve

ra
ge

H
ar

v
es

t
N

o.
F

is
h

/H
o

u
r

1.
0

1.
0

0.
9

0.
9

1.
0

0.
9

1.
0

0.
8

1.
2

1.
1

8.
98

A
ve

ra
ge

H
ar

v
es

t
W

t.
(L

tl
s.

)
F

is
h

/H
o

u
r

0.
8

0.
8

0.
9

1.
4

1.
0

1.
3

1.
1

1.
05

A
ve

ra
ge

H
ar

v
es

t
N

o.
F

is
h

/F
is

h
er

m
an

D
ay

2,
4

4.
1

3.
6

3.
8

4.
5

4.
2

4.
4

4.
0

5.
3

5.
0

4.
1

A
ve

ra
ge

H
ar

v
es

t
W

t.
(L

bs
.)

F
is

h
/F

is
h

er
m

an
D

ay
3.

0
3.

8
4.

2
6.

2
5.

0
6.

5
5.

0
4.

8

S
u

cc
es

sf
u

l
F

is
h

er
m

en
(P

er
ce

n
t)

55
.5

64
.2

58
.1

68
.5

11
.5

n
.2

58
,4

62
.7

59
.6

6
l.

7
63

.2

•
W

t.
o

n
1

-
y

ea
r

to
ta

l.



T
ab

le
8.

1
0

-Y
ea

r
S

u
m

m
ar

y
,

S
p

av
in

aw
L

ak
e.

P
ag

e
2.

C
om

po
si

ti
on

of
19

55
19

56
19

57
19

58
19

59
19

60
19

61
19

62
19

63
19

64

E
st

im
at

ed
C

at
ch

:
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.
N

o.
W

t.

L
ar

g
em

o
u

th
B

as
s

2,
45

3
2,

56
3

1,
67

4
2,

65
7

3,
50

6.
1

1,
84

1
3,

12
1.

2
2,

47
3

4,
90

2.
4

4,
25

1
10

,9
41

.2
2,

79
8

7,
79

3.
7

3,
72

3
8,

22
9.

6
2,

97
0

5,
22

6.
4

(a
n

d
S

p
o

tt
ed

)

C
ra

p
p

ie
11

,5
78

11
,6

23
6,

38
4

12
,4

70
6,

14
6.

4
14

,6
12

7,
79

7.
8

19
,3

78
12

,7
59

.8
19

,7
85

15
,0

95
.9

22
,3

71
16

,1
39

.2
18

,4
36

12
,6

44
.0

16
,5

99
9,

89
2.

5
(W

h
it

e
III

B
la

ck
)

W
h

it
e

B
IL

lS
6,

46
1

7,
62

1
5,

64
8

3,
63

8
2,

92
6.

2
6,

17
7

6,
28

3.
6

5,
67

3
6,

99
6.

2
5,

59
7

9,
39

6.
6

16
,3

83
13

,3
30

.7
19

,2
12

22
,9

85
.2

1
1

,0
2

4
1

4
,4

0
6

.7

C
h

an
n

el
C

at
fi

sh
1,

97
1

1,
50

2
1,

87
1

1,
15

1
2,

52
1.

8
1,

98
1

7,
59

7.
9

5,
24

1
9,

70
6.

3
6,

94
4

18
,0

90
.0

3,
27

1
9,

46
0.

5
3,

60
7

7,
55

1.
4

2,
37

1
5,

29
7.

1

M
is

c.
S

u
n

fi
sh

1,
54

4
1,

25
7

2,
69

4
2,

34
0

1,
04

5.
5

6,
25

3
1,

56
4.

1
1,

69
5

37
3.

4
1,

25
3

62
6.

0
54

5
13

6.
3

3,
88

8
1,

10
2.

5
5,

53
5

1,
59

7.
3

D
ru

m
27

9
36

7
23

9
9

3.
9

15
4

15
2.

9
14

1
14

5.
3

99
26

6.
6

19
2

21
8.

9

F
la

th
ea

d
C

at
fl

lh
24

42
44

8.
2

38
65

5.
5

85
22

2.
8

37
48

0.
7

C
ar

p
10

8
1,

62
9

20
39

2
1,

20
3.

6
18

1
90

2.
7

B
u

ll
h

ea
d

C
at

fi
sh

26
4

21
9

22
2.

3
27

12
.7

S
m

al
lm

ou
ti

l
B

as
s

O
th

er
24

19
-Y

ea
r

T
o

ta
ls

:
N

o.
W

t.
N

o.
W

t.

L
ar

g
em

o
u

th
B

as
s

(a
n

d
S

p
o

tt
ed

)
27

,4
03

8
.5

%
43

,7
20

.6
1

6
.1

%
D

ru
m

1,
42

0
0.

4%
78

7.
6

0.
3

%

C
ra

pi
ll

e
(W

hi
te

&
B

la
ck

)
15

3,
23

6
47

.6
%

80
,4

75
.6

29
.6

%
F

la
th

ea
d

C
at

fi
sh

22
6

0.
1%

1,
80

7.
2

6.
7

%

W
hi

te
B

as
s

80
,8

34
25

.1
%

76
,3

12
.6

28
.0

%
C

ar
p

2,
33

0
0.

7%
2,

10
6.

3
0.

8
%

C
h

an
n

el
C

at
fi

sh
29

,9
10

9.
2%

60
,2

25
.0

22
.1

%
B

u
ll

h
ea

d
C

at
fi

sh
45

0
0.

1%
23

5.
0

0.
09

%

M
is

c.
il

u
n

fl
sh

26
,4

04
8

.2
%

6,
44

5.
1

2
.4

%
S

m
al

lm
o

u
th

B
as

s

O
th

er
24



Table 9. 10-Year Averages of Yield Per Acre and Percent Composition
of Creel Survey on Spavinaw Lake, Oklahoma, 195'5 - 1965

Yield per Acre

Number Pounds

Percent Composition

Number Pounds

Largemouth Bass* 1.7 3.8 8.5 16.0
Crappie** 9.4 7.0 47.6 29.6
White Bass 4.9 6.7 25.1 28.3
Channel Catfish 1.8 5.3 9.2 22.4
Sunfish*** 1.6 0.6 8.2 2.4
Other .3 0.3 1.3 1.3

Total 19.7 23.7

• Largemouth bass and spotted bass
•• White crappie and black crappie

••• All sunfish

Table 10. 10-Year Averages of Yield Per Acre and Percent Composition
of Creel Survey on Lake Eucha, Oklahoma, 1955 - 1964

Yield per Acre Percent Composition

Number Pounds Number Pounds

Largemouth Bass* 9.0 15.6 24.2 36.0
Crappie** 23.3 17.0 62.6 39.3
White Bass 1.2 2.9 3.2 6.7
Channel Catfish 0.9 4.0 2.4 9.2
Sunfish*** 1.9 0.4 5.2 0.9
Other .8 3.4 2.4 7.9

Total 37.1 43.3
• Largemouth bass and spotted bass

•• White crappie and black crappie
••• All sunfish

Table 11. 10-Year Averages of Creel Composition of
Creel Survey on Lake Eucha, Oklahoma, 1955 - 1964.
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Total
Largemouth Bass*
Crappie**
White Bass
Channel Cat
Sunfish***
Other

1.16
.41
.45
.08
.10
.01
.11

1.0 72.1
.23 1.7 lbs.
.60 0.7
.08 0.97
.02 4;5
.05 0.22
.02 3.8

373.5 7.3 hI'S.

• Largemouth bass and spotted bass
•• White crappIe and black crappIe

••• All sunfish
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Table 12. 10-Year Averages of Creel Composition of
Creel Survey on Spavinaw Lake, Oklahoma, 195'5 - 1964.
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Total 1.05
Largemouth Bass* .17
Crappie** .31
VVhite Bass .29
Channel Catfish .23
Sunfish*** .02
Other .03

0.98 63.2
.08 2.27 lbs.
.46 0.75
.24 0.87
.09 2.70
.08 0.3
.03 1.6

202.4 4.2 hI'S.

• Largemouth bass and spotted bass
•• White crappie and black crappie

••• All sunfish

period. Growth rates in Lake Eucha have generally declined, but remain
above the state ,average and Spavinaw.

59,670 fish weighing 47,903.8 pounds were taken (all methods - gill
nets, traps, seines and rotenone) during twelve years of fish removal
from 1953 to 1964. This ,amounted to an average annual harvest through
fish removal projects of two fish per acre weighing 1.7 pounds per acre.

436,513 fish weighing 163,264.7 pounds were removed (all methods)
from Spavinaw Lake during 14 years of fish removal, 1951-1964. This
amounted to an annual average of 26.7 fish per acre weighing 10.0
pounds per acre. Over a three-year period, 1962-1964, 311,000 gizzard
shad, weighing 76,500 pounds were removed from winter concentrations
of this species. Observations on the influence of removal of shad will
be of major importance during future opellations.

The creel survey was established on the two Spavinaw Lakes in
September, 1954 and has been continuous for a period of ten years.
Estimations of harvest on Lake Eucha indicate ,a general upward trend
with fluctuations from year to year. The creel survey indicated 216,702
fisherman days (trips) yielded 1,068,943 fish over the 12-year period
or an .aver,age of 37.1 fish per acre per year. Estimated weights of fish
harvested were included from 1958 (seven years) and indicated an
average annual harvest of 43.3 pounds per acre. The estimated weight
per ,acre varied from 28.7 in 1958 to 65.7 in 1961.

Estimation of harvest on Spavinaw Lake indicates a genel'al im·
provement trend with fluctuations throughout the 10-year period. The
creel survey indicated 90,016 fishermen trips yielded a harvest of
322,237 fish over this period, or an average annual harvest of 19.7 fish
per ,acre. Estimated harvest per acre varied from 11.1 in 1957 to 30.0
in 1963. Estimated weights of fish harvested were included from 1958
(seven years) and indicated an average annual harvest of 23.7 pounds
per acre, varying from 11.0 pounds per acre in 1958 to 33.2 pounds per
acre in 1961.

Total harvest, by anglers and the fish removal program, avel'aged
474 fish per acre weighing 26.6 pounds per acre per year for the 10-year
period in Spavinaw Lake. Total harvest, by anglers ,and the fish removal
program, ,average 39.1 fish weighing 45 pounds per ,acre in Lake
Eucha.

Influence of water fluctuation on the Sp.avinaw Lakes was evaluated
by Jackson, 1957. Fluctuation has been both controlled and uncontrolled
on these two reservoirs during the 10-year period.

Fish shelters or brush pile induction has been practiced on .both
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lakes over the past 10 years and serve well ·as fish concentration poinlts.
With the exception of the spring inshore crappie fishing, better than
90 percent of the crappie harvest is around the marked shelters.

Bank fishing piers installed on both lakes provide fishing for those
fishermen not wanting to go out in a boat.
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AGING AND GROWTH OF LARGEMOUTH BASS.
BLUEGILL, AND REDEAR SUNFISH FROM LOUISIANA

PONDS OF KNOWN STOCKING HISTORY 1

ROBERT J. MUNCY:~

ABSTRACT

Scales of largemouth bass taken from two ponds at Baton Rouge,
Louisiana over a three-year period agreed closely with the known past
stocking history on these fish. Largemouth bass scales from a 50-acre
pond at Clinton, Louisiana indicated agreement with the six years fish
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