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ABSTRACT

Twelve state-owned lakes in Oklahoma were surveyed in 1965 to
obtain data on sport fishing and recreational use. The lakes were
virtually unmanaged and ranged in size from 26 to 180 surface acres.
This project was designed to provide a basis for future management.

Data was calculated on an I.B.M. 7040 computer. Average harvest
in pounds per acre ranged from 22 to 107, with fishing pressure ranging
from 138 to 622 hours per acre. The catch consisted mainly of large
mouth bass, crappie, channel catfish, bullheads, redear sunfish and blue
gill sunfish. Most of the fishing effort was expended from April
through October.

Other recreational use consisted mainly of sight-seeing, camping and
picnicking. This usage rivaled fishing in number of participants on most
lakes.

INTRODUCTION

This report is the culmination of twelve concurrent creel surveys
eonducted from December 1964 to December 1965. The project was
designed to determine fisherman harvest for small unmanaged lakes in
Oklahoma and provide background information for future research
projects. It was accomplished through the use of Federal Aitl to Fish
Restoration funds.

The Oklahoma Department of Wildlife Conservation began construc
tion of the first state-owned lake in 1953. Since that time a total
of seventeen lakes have been built. Federal aid to fish restoration
(D-J) provided funds for the construction of most of these lakes.
Sites were selected to provide fishable waters in areas of the state
where none existed. They were designed and constructed solely for
sport fishing and recreational use. Swimming, skiing and trotlining
are outlawed on all lakes to provide a more suitable environment for
the sport fisherman. Waterfowl hunting is encouraged on fourteen
of the lakes with Lake Etling managed as a waterfowl refuge six
months of the year. No fees are charged to users on any of the lakes.

Department ownership provides the fisheries division a twofold
opportunity. First, to provide quality fishing in areas of distinct shortage
through proper management, and secondly, to experiment with new
techniques for developing better management tools for use in Oklahoma
waters. Manpower and funds, to date, have not been available to
initiate a planned program of management on any of the lakes. This
creel survey is intended to provide a basis by which accurate evaluation
of the effects of fishery management on fisherman success and recrea
tional use can be determined. Future creel surveys will be conducted for
a quantitative measurement of these indices. Data from this project
will also be used to determine needs for expanded recreational facilities
on most of the lakes.

Lake De8criptions
This creel survey was conducted on twelve of the lakes ranging in

size from 26 to 180 acres ann totaling 1,006 acres. Five of the lakes are
either still under construction or were unsuitable for a creel survey
at the time of the project. The twelve lakes sampled are located in
virtually every phYSIOgraphic region in the state and vary greatly in

1 Prepared for presentation at the 21st Annual Meeting of the Southern Division of the
American Fisheries Society. New Orleans. Louisiana.

• Assistant Unit Leader of the Oklahoma Cooperative Fishery Unit. Oklahoma State
University
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water chemistry, productivity, and surrounding terrain. The lakes in
the western portion of the state are located in short and mixed grass
prairie biomes and the eastern lakes are surrounded by pine, postoak
blackjack oak forest. No attempt will be made to describe the lakes
in detail except in cases where unusual features have an effect on data
collected. Figure 1 shows the location of each lake and the population
density of the area.

Statistical Design and Analysis
The design for this creel survey was developed by Victor Lambou,

then of the Oklahoma Fishery Research Laboratory. A stratified ran
dom design was used. Weekday and weekend sampling periods were
considered separate strata. Within these strata the following factors
were considered; access points, days and periods (mornings and after
noons).

The number of access points varied from one to three at different
lakes. For each stratum a block was established containing all possible
combinations of days-access points. All of these combinations were then
sampled in an order determined from a random number table separately
for morning and afternoon periods. Creel checkers were instructed to
arrive in morning sampling periods early enough to check all fishermen
leaving the lake and quit exactly at noon. In afternoon periods the
creel checker began at noon and stayed long enough to check all fisher
men leaving in the evening. The fishermen were interviewed as they
left the lake in all cases except two (Nanih Waiya and Carl Etling).
In the latter a roving survey was established where the checker com
pletely circled the lake every hour. For these lakes the blocks were
established as if there were two access points; one corresponding to
counts made on the hour and the other to interviews on the half hour.
One morning and one afternoon were sampled each week and each
weekend.

The interview information was punched on LB.M. cards and the
data for the estimates were calculated using an LB.M. 7040 computer
at the Oklahoma State University computing center. An attempt was
made to follow the reporting outline described by Lambou, (1966) for
reporting creel surveys to the Southern Division of the American Fish
eries Society. It was impossible to extract information on fishing
pressure by class of fish. Creel checkers frequently misinterpreted
information received in the interview. Often if a party was fishing
for crappie and caught bass, hours were entered in the bass column. A
class was provided for fishermen fishing for anything but this was
not used by the creel checkers.

This design was best adapted to obtain yearly totals. For the lakes
with a stationary creel survey; each access point was considered to
completely sample the area involved and an expansion factor was
developed as the ratio between the number of days sampled and the
number of possible sample days. There were two known exceptions to
the assumption that the creel checker sampled every party. There were
parties for which the interview forms were incomplete and had to be
voided. In addition some persons were not interviewed for reasons such
as refusing to stop. The number of such parties were known. These
complications caused difficulties in setting reasonable confidence limits.
To accomplish this goal the following approximate procedures were
utilized. All parties counted included rejects and refusals were expanded
to a total for each access X weekday or weekend strata. The means
and 95% confidence limits of the means were computed for party size,
number of fish caught per party, weight caught per party and hours
fished by parties. These values were multiplied by the estimated number
of parties and then summed over all areas to get weekday and weekend
totals. The latter were combined to obtain grand totals. Confidence
limits calculated in this manner are only approximate; however, it is
felt they are useful as indicators of precision.

The yearly breakdown of species groups was estimated without cor
recting for missed parties. However, the values established by expanding
the sampling ratio fell within the limits established by the previously
described procedure.
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There were three exceptions to the yearly surveys conducted on most
lakes. Lake Carl Etling is a waterfowl refuge and is closed to the public
seven months of the year. The creel survey was conducted during the
five-month period the lake is open. Administrators encountered consider
able difficulty in locating suitable creel checkers on lakes Kingfisher and
Schultz. These lakes were sampled six and eight months, respectively.

Although this survey was not specifically designed to obtain esti
mates on a monthly basis it was possible to gain an indication of
seasonal trends. This was done by treating each month as a separate
sample and using an expansion value of the ratio of the number of
days sampled each month (separately for each area and by weekday
and weekend) to the total possible days. This resulted in small sample
size for certain moIlJths in some areas. However, this did not mask
seasonal patterns.

In the two lakes with the roving creel survey each count was con
sidered to represent an instantaneous count. These were then raised by
the number of hours in the survey day X number of days in the season
or year to obtain an estimate of the total hours fished. These totals
were then divided by the mean time spent fishing by completed parties
to arrive at an estimate of the total number of parties. The party
means with 95% confidence limits for the desired statistics were then
applied to the estimated number of parties to obtain the final values
used with approximate confidence limits. No confidence limits were
placed on the number of hours fished. The percentage breakdown of
species caught was applied to the total estimated number of pounds of
fish caught for appropriate strata.

The estimates of recreational use other than fishing are minimum
estimates in the sense that no adjustments were made for persons not
interviewed. The totals of other recreational use were determined by
using the same expansion factor described in the previous paragraphs.

RESULTS

Average harvest and fisherman use is presented in Table I. Total
pounds of fish of all species harvested ranged from 22 to 107 per acre,
wIth most lakes 40 to 60 pounds per acre. The number of fish per acre
varied from 68 to 242. Apparently, there was no correlation between
fishing pressure and catch rate. Also, population density around the
lakes did not influence fishing pressure, e.g. Lake Vincent is located in
a remote area and still received heavy fishing pressure.

Table II presents composition of catch data from the twelve lakes.
Bass and catfish comprise the largest portion of the catch in most lakes.
The average weight of bass ranges from 0.65 to 2.10 pounds and cat
fish average 0.57 to 1.90 pounds. The remainder of the catch was crappie
and sunfish with crappie being the least important. Average weight
of sunfish ranged from 0.17 to 0.50 pounds. Crappie were somewhat
larger and averaged less than 0.5 pounds.

Virtually all bass weighed were largemouth bass (Micropterus sal
moides) with both black bullheads (lctalurus melas) and cannel catfish
(Ictalurus punctatus) being represented in the catfish class. In only one
lake (Carl Etling) were bullheads more numerous than channel cat
fish. The sunfish harvested were bluegill (Lepomis macrochirus) , redeal'
(Lepomis microlophus) and green (Lepomis cyanellus). Both white
crappie (Pomoxis annularis) and black crappie (Pomoxis nigromacula
tus) were represented in the harvest.

Oklahoma fishermen, when fishing state owned lakes, usually went
fishing in parties of two or three and fished approximately three hours
(Table III). In all but two lakes, fishermen were predominately resi
dents of Oklahoma and two-thirds were males. On lakes Vincent and
Hall, located near the Texas border, approximately one-half of the
fishermen were non-residents.

Figure II shows the seasonal distribution of total harvest and fishing
pressure by class of fish. The majority of both occurred from April
through October. Crappie harvest was highest in May and poor through
the summer. Bass harvest was large throughout the summer months
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and small from December through March. Most catfish were harvested
through the summer and early fall while sunfish harvest was heavy
in the spring and early summer.

Recreational use, other than fishing, was quite heavy on Lake Burtschi
(Table IV) with all other lakes having less than one-third as many
recreationists. Percent of non-resident recreationists was somewhat
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on Schooler Lake and was represented in the data on four other lakes.
Lake Nanih Waiya receives almost half of its recreational use other than
fishing in unusual fashion. Large crowds attended several baptismal
services during the year. Normal time spent at the lake for this was
about one-half day. At the same lake, a community Easter egg hunt
also enlarged the percentage of other uses.

Variation in surrounding facilities and lake location accounted for
differences in percent of use among different lakes. Lakes Burtschi and
Nanih Waiya have good picnicking facilities so this use was high on
these lakes. Lakes Etling and Roman Nose have good camping facilities,
therefore, camping hours were high. A large portion of the campers also
fished while at the lake and the breakdown of hours between the two
uses was not always accurate, particularly on Ozzie Cobb and Schooler.
Two lakes (Vincent and Kingfisher) exhibited high percentages of
sightseeing. Both of these lakes are located near western Oklahoma
towns w1th virtually no other public water or natural attractions
located in the area.

DISCUSSION

Oklahoma has virtually no creel data on small unmanaged lakes.
Published data on fisherman harvest in Oklahoma waters are from
lakes that range in size from 1,638 acres, Spavinaw Lake (Jackson,
1958) to 19,100 acres, Ft. Gibson (Houser and Heard, 1958) the sport
fishing harvest in pounds per acre ranged from 9.5 at Spavinaw Lake
to 46 at Ft. Gibson Reservoir. Only four state lakes exhibilted a lower
harvest per acre than Ft. Gibson Reservoir.

Data for small lakes (under 500 acres) in other southeastern states
(Bureau of Sport Fisheries and Wildlife, 1963) can be compared to
Oklahoma lakes. In Florida, the catch rate ranges from 1.0 to 9.0 fish
per hour. In Kentucky, where eight lakes were sampled, the catch rate
ranges from 0.4 to 4.4. Maryland and Texas sampled one lake apiece
and report 0.09 and 1.9 fish per hour, respectively. Virginia sampled
seven lakes with catch rates ranging from 0.3 to 0.9 fish per hour.
Oklahoma's twelve state owned lakes ranged from 0.1 to 0.6 fish per
hour.

Byrd (1959) reported creel survey results from twelve state owned
lakes in Alabama. These lakes were managed for a bass-bluegill com
bination and were heavily fertilized. The average catch per acre was
591 fish weighing 174.2 pounds. The nine lakes in Oklahoma with a full
year survey averaged 142 fish weighing 53.0 pounds per acre. Average
weight of fish caught in Alabama is 0.29 pounds compared to Oklahoma's
0.37 average weight. This is probably due to the larger percentage of
bass and fatfish harvested from Oklahoma waters. The harvest by
number of sunfish in Alabama was 91.54% of the total compared to
Oklahoma's 48.6 percent.

Seasonal fishing pressure in Alabama is quite similar to that found
in Oklahoma. The state owned lakes in Alabama receive somewhat more
fishing pressure than Oklahoma lakes during the peak fishing months of
May, June, and July. Alabama also receives more pressure during the
winter months of January, February and March probably due to the
milder winters in that state.

Fisherman harvest in Oklahoma is greatly different than in Alabama.
Sunfish species comprise the major portion of Alabama's harvest in
both numbers and weights. In Oklahoma, the harvest of bass and cat
fish are each equal in weight to that of sunfish. Crappie constitute a
larger portion of the fisherman's creel than reported from Alabama.

CONCLUSION

Oklahoma's state owned lakes are at this time relatively unmanaged.
They have a more varied fishery, although the harvest is only approxi
mately one-third as great as that of managed lakes in other states.
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TURBIDITY CONTROL AND FIISH POPULATION
RENOVATION ON BLUE MOUNTAIN LAKE, ARKANSAS*

By William E. Keith
Arkansas Game and Fish Commission

September, 1967

ABSTRACT

Blue Mountain Dam, a flood control project on the Petit Jean River
in west central Arkansas, was completed in 1947 impounding a 2,900
acre reservoir.

The reservoir is relatively shallow, receives strong wind action and
has a watershed to lake area ratio of over 100:1.

Since four to five years after impoundment, the lake has been
plagued with heavy concentrations of colloidal turbidity and a fish pop
ulation dominated by non-foragable sizes of buffalo, carp, drum and
gizzard shad.

Combinations of fall-winter drawdowns, commercial fishing for non
game species, a selective shad kill and the planting of rye grass in the
exposed lake bed produced beneficial results in reducing colloidal tur
bidity and improving the fish population. However, these results were
shortlived.

A continuation of these efforts in a more intensive and drastic form
was initiated in June, 1965. The lake was dewatered to expose 1,500 to
2,000 acres of lake bed. This area was seeded by airplane with approxi
mately 10 tons of a mixture of Tracy sorghum, Sorghum sorghum var.
Tracy, sweet sudan grass, Sorghum sorghum var. sudanensis, and a
sorghum-sudan grass hybrid. Four months later, almost the entire lake
bed was a dense growth of sorghum-type plants six to eight feet tall.

The drawn down lake remained open to both sport and commercial
fishing throughout the summer.

In October of the same year, over 95% of the total fish population
by weight was removed by treating the lake with 6,000 pounds of 7.6',1,
powdered rotenone.

Restocking, primarily with yearling fish, in the winter of 1965-66,
totaled over one and one-third million fish.

Since refilling, the lake has remained relatively clear (visibility 14
to 18 inches) except during high water, and the fish population shows

•A paper prepared for presentation at the Twenty-First Annual Conference of the
Southeastern Association of Game and Fish Commissioners, New Orieans, LOUisiana,
September 24-27. 1967.
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