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‘The number of black bass in Eufaula quoig, Okth;,om-,.w-s ‘esumased

utilizing mark and cove

P ' e
of bass longer than 10 inches varied from 55,115 to 418,200 as determined by
four independent estimates. What were considered to be the most conservative
snd the most liberal estimating techniques did, in fact, give the lowest and
highest values, respectively. Cove rotenone data indicated that the larger bass, ie.,
m lengt‘l:k greater than 10 inches, represented only 5% of the black bass in

reservi

The size of the black bass population of
Eufaula Reservoir, Oklahoma, was estimated
by a variety of techniques during the period
March through September, 1972. Two
species of black bass, the largemouth bass,
Mscropterus salmoides, and spotted bass, M.
punciulatus, occur in this reservoir. The
largemouth, the dominant species, repre-
sented 92% of the black bass sampled dur-
ing this investigation. Although black bass
are considered to be one of the most im-
portant game fish in warm water reservoirs,
attempts to estimate their numbers in
larger impoundments are scarce. The num-
ber of largemouth bass in smaller im-
poundments have been estimated by the
mark and recapture method, utilizing
electro-fishing gear, by Lewis, Summerfelt,
and Bender (1). Zweiacker (2) estimated
the population of largemouth bass in a
1, acre Oklahoma reservoir using this
technique. Bryant and Houser (3), investi-
gating these species in Beaver and Bull

hoals Reservoirs, modified the procedure

by estimating only the number of adult
bass that occurred along a designated
length of shoreline during the spawning
season. The total spawning bass population
in the reservoir was then calculated by
multiplying the number of bass per mile in
the sample area by the total length of shore-
line. Both Petersen (4) and Schnabel (5)
equations have been used to make these
estimates.
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Cove rotenone samples have been wide-
ly used as indicators of standing crop in
warm water reservoirs. Hayne, e¢ al (6)
validated this technique; although results
varied with species and age of fish, esti-
mated standing crop, as determined by cove
rotenone samples, and expressed as weight
of fish, they did represent a valid estimate
of fish in a 115-acre arm of Douglas
Reservoir.

Eufaula Reservoir, the largest impound-
ment in Oklahoma, is located in the flood
plains of the North and South Canadian
and the Deep Fork rivers in east central
Oklahoma. The dam is situated across the
South Canadian River 12 miles east of
Eufaula in Mclntosh County. The reservoir
which was impounded in 1964, has an area
of 102,500 acres, a shore development ratio
of 13.4 at normal pool elevation, and a
shoreline length of 600 miles. The reser-
voir is relatively shallow with a maximum
depth of 87 feet and an average depth of
23.2 feet.

METHODS

Three estimates of the number of bass
larger than 10 inches, total length, were
made by mark and recapture procedures.
The number of bass in designated areas of
the reservoir were estimated by two of
these procedures. These values were expand-
ed by the total shoreline length to derive an
estimate of the total number of bass in
Eufaula Reservoir. The six designated areas
(Fig. 1) were widely separated, but each
contained habitat types that were repre-
sentative of the entire reservoir. Black bass



FiGUuRe 1. Map of Eufaula Reservoir, Okla-
homa, with (@ representing clectro-fishing ple
sites, and ¢ rep ing cove sites.

were first collected in these areas during
the period March 27-29, 1972. Collections
were made with several electro-fishing
boats, but all units were boom-type shock-
ers, powered by either single- or three-phase,
230-volt AC generators. These units were
designed to operate near the shoreline, in
water that did not exceed 10 ft in depth.

Black bass were tagged with a Floy-
anchor tag and released at the lom‘t,iyontyﬁ
capture. Fish less than 10 inches long were
not considered in these mark and recapture
estimates. During the period April 24.28,
1972, a second series of samples were taken
at the established sites. Bass were again
collected with electro-fishing gear, marked
with anchor tags, and released. Data ob-
tained from these samples were analyzed
as the recaprure segment of a Petersen
estimate, and as an independent Schnabel
(5) estimate.

The catch of tournament fishermen on
Lake Eufaula during the month of Septem-
ber was inspected to determine the ratio of
marked to unmarked black bass that were
caught throughout the entire reservoir. A
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Petersen (4) estimate was derived utilizing
the total number of recaptured bass observ-
ed in the catch. This estimate represented
the number of large black bass in the entire
reservoir.

Petersen (4) estimates, utilizing modifi-
cations recommended by Bailey (7) to re-
duce sample bias, were derived by the

formula A
P=M(C+1)

where Q equals the estimated number of
black bass larger than 10 inches in the
sample area, M equals the number of mark-
ed bass, C equals the number of bass har-
vested during the second sample (both
marked and unmarked), and R equals the
number of marked bass in C.

The Schnabel (5) estimates were derived
utilizing the formula
P= xMc
ZR
where ,l; equals the estimated number of
black bass larger than 10 inches in the
sample area, M equals the number of mark-
ed bass in the lake during the specific
sample period, C equals the number of bass
harvested during the specific sample period,
and R equals the number of marked bass
in C.

Six coves, having a total area of 12.05
acres and ranging in size from 0.59 to 5.81
acres, were sampled by the cove rotenone
technique. Four coves were sampled during
June and two coves during September 1972.
The locations of these coves are indicated in
Figure 1. The procedure for analyzing data
followed that recommended by Surber (8).
Each cove was mapped utilizing transit and
depth recorder to determine area and vol-
ume. The mouth of the cove was blocked
with a V5-inch mesh net on the evening
before the cover was to be sampled. Fish,
which were collected outside the study ares,
were marked and introduced into the cove
at a rate of 100 per acre to determine per-
cent recovery. Rotenone was applied at a
concentration of one part per million. Fish
within the sample area were collected,
sorted to :Fec-es and inch-class, counted, and
weighed during the first day of the nm?le.
During the second day of the sample, fish
were sorted to species and inch-class, and
then counted, but weights were estimated
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g;om data collected during the first sample
y.

RESULTS

The lowest of the four estimates calcula-
ted for Eufaula Reservoir was derived by
the Schnabel (5) mark-and-recapture tech-
nique during the period April 24-28, Data
presented in Table 1 indicate that the esti-

TADLE 1. Number of black bass, exceeding 10
inches im total length, as determined by Schu-

A Petersen (4) estimate, utilizing fish
marked during March and recaptured dur-
ing April, was more liberal. Data presented
in Table 2 indicate that 136.95 bass larger
than 10 inches existed per mile in the
sample sites. Multiplying this figure by the
length of shoreline indicates a population
of 82,170 large black bass.

A Petersen (4) estimate, utilizing black
bass marked at the six sample sites during
March and April and recaptured by tour-
nament fishermen during September, was

:45;'1,’ ﬂl";l;gd using six sampling sites during also calculated. Although the tournament
’ 'L‘ T T fishermen recaptured only a small number
Location  shength of HKstimated Estimated  of marked fish, an_estimate of 142,222
sample aArea bass in et e large black bass, as indicated in Table 3,
aArea
mrﬂk 3.05 221.2 72.52 TA)LE 3. N::“m‘b;r o,b“‘diab‘“' cxjceding 10
o1 i in & { f Peter-
Canadian 328 357.0 108.84 sem estimate, wtilising fish mavked Pd G
Mill Creek 3.09 2140 69.26 and April and 'b sptured by touy ¢ fisher-
Longtown men in September.
Creek 316 2359 74565 " Jeb
Gaines 3 atvedin  harvasied b resapineed
Duq"::l:‘ 266 77.7 29.21 ﬁ‘:’ichmand ﬂgzse{melx; I: in Seg?‘t;mber
ptember
Creek 3.78 6414 169.68 Ea &
Total 19.02 1,747.2 534 798 2
Bstimated il = Rsti As used in equation:
oumber X milesof Betimated =~ P M (€D =534 (708 + 1) = 142222
per mile in reservoir
91.86 X 6000 = 55,116

mated number of bass per mile of study
area, as determined by this technique, was
91.86. Considering the combined length of
the sample areas (19.02 miles) and the
entire shoreline of Eufaula Reservoir (600
miles), it was estimated that a population
of 55,116 black bass, larger than 10 inches,
existed in Eufaula Reservoir during this
time period.

does fall within expectations of other esti-
mates conducted during this investigation.

Standing crop of all sizes of black bass
in Eufaula Reservoir was established by cove
rotenone samples. The estimated number of
black bass, as determined by six cove
samples, varied from 11.8 to 145.1 per acre
with a mean of 74.7 (Table 4). In these
samples, the number of black bass larger

TABLR 2. Nwmber of bass, axceeding 10 inches in total length, as determined by Petersen estimate
wtilizing fish marked during March, 1792 and recapiured in April, 1972 by project persommel.

.{;en-gh olt Number of Number of bu}:“m""to{'ed
Looation u!‘:arp'lon:r& in h;n...r;ll(:“ April n::ple h:. exggnu
in (:E;l:. M) © (R.
Deep Fork 3.05 15 64 1
Nocth Cansdian 3.28 34 12 9
ke SN i 2 :
1

Gaines Creek 2.66 1 46 0
Duichess Creek 3.78 25 31 1

Total 19.02 128 406 19
& As used in equation:

/mile = in_(%»_-_u_ . 'i' = 128 (406 + 1 1 = 13695
Bstimated oumber per mile X Miles of shoreline = Emmud.mlnmbamm
13695 X . 600.0 = 82,170
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TABLE 4. Estimated mumber of bleck bass as desermined by the cove rotemone techuigne.

Number Estimated Estimated
of bass of of
R bass in
Area from coye of marked oove per acre
of cove <10 ?lo bass <10 >10 <10 10
Cove (acres) inch nch (%) inch inch inch nch
Sandy Bass 0.59 36 2 44.4 81.1 45 1375 76
Juniper Point 091 9 [ 84.2 10.7 0.0 118 0.0
150 Bridge 095 78 2 69.6 112.1 29 1180 3.1
Fountainhead 1.22 68 ] 76.8 88. 00 72.5 00
Porum Landing 257 66 7 380° 173.7 184 67.6 72
Emerald Bay 5.81 45 19 4712 95.3 40.3 164 69
Average ber/acre  70.6 4.1
Estimated number X Ares of reservoir = Estimated total number
per acre reservoir
< 10 inches 70.6 X 102,000 = 7,201,200
> 10 inches 4.1 X 102,000 = 418,200
Total 74.7 X 102,000 = 7,619,400

than 10 inches varied from 0 to 7.6 with a
mean of 4.1 bass per acre. The mean num-
ber of black bass less than 10 inches was
estimated as 70.6. An estimated 418,200
bass exceeding 10 inches and 7,201,200 bass
less than 10 inches occurred in Eufaula
Reservoir.

DISCUSSION

Although independent estimates of the
number of black bass in Eufaula Reservoir
varied considerably, much of the deviation
is thought to have resulted from bias in
sampling technique. The lowest estimate of
55,116 large bass, which was derived by the
Schnabel equation, was considered to be the
most conservative. The assumptions neces-
sary to utilize this technique required that
all black bass within the size range of the
estimate would be located near the shore-
line, sample sites would be representative
of the entire reservoir, and electro-fishing
units would not be selective for a particular
segment of the population. However, we
were not convinced that all spawning bass
were located in the vicinity of the shore-
line and we, therefore, estimated only a
segment of the actual population. In addi-
tion, electro-fishing units employed in this
study were most effective when used adja-
cent to the shoreline. If, as expected during
the spawning season, a particular fish had
established a territory close to the shoreline
and remained at this location for an ex-
tended period of time, the probability of
capturing this fish would be greater than
that of capturing a fish that had establish-
ed a territory farther from the shoreline.
Because of this bias a larger number of
marked fish would be recaptured and the

estimated population would be lower than
expected.

The Petersen (4) estimate of 82,170
large bass, which was based on fish marked
during March and recaptured during April,
was considered to be somewhat liberal
The most serious bias of this estimate
resulted from the assumptions that spawn-
ing bass did not move from or into the study
area and that no tags were lost during the
period March 29 to April 24. Since these
assumptions were not considered to be valid,
the probability of recapturing a marked
fish would be reduced accordingly. The
estimated number of black bass would,
therefore, be greater than that derived by
the previous method.

The estimate derived from the catch of
tournament fishermen was also considered
to be liberal. The sample design for this
estimate is probably the most valid, with
less bias incorporated into the sampling
technique, but the difficulty of marking
and recapturing a significant portion of
the black bass population in a 102,500-acre
reservoir limited this technique under pre-
vailing conditions. The reliability of an esti-
mate in which only two of 534 fish are
recaptured is certainly questionable. How-
ever, by design, in this estimate it must
be assumed that the fishermen harvested
black bass at random from the entire reser-
voir, i.e., there was no reason to suspect
that the fishermen had a preference for
fishing in the areas where fish were marked.
Negative tag loss from March until Septem-
ber must also be assumed in this estimate.

The estimate of standing crop as deter-
mined by the cove rotenone technique was
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also considered to be liberal. The assump-
tion that standing crop of black bass in
coves is equal to the standing crop of black
bass in the open water of Eufaula Reservoir
is, in our opinion, not valid. It is anticipated
that during the time of rotenone sampling,
the majority of black bass were distributed
near the shoreline. If this assumption was
true, the number of black bass in the reser-
voir would be significantly over-estimated
by this technique.

Although it is expected that the cove
rotenone estimates were liberal, the relative
oumber of black bass greater than and less
than 10 inches was thought to be a valid
relationship, and can, therefore, be con-
sidered when analyzing the size structure
of the population. The length-frequency of
black bass collected from rotenone samples
(Fig. 2) indicate that 94.5% of the black

TOTAL LENGTN 1 (mewes

s 10
wumate oF #ism

FIGURE 2. Leagth-frequency and weight of
black bass per as estimated by the cove rote-
none technique.

bass ti::gulniou in Eufaula Reservoir was
less 10 inches in total length. These
data also indicate that 68.4% of the esti-
mated 7.6 million black bass in Eufaula

Reservoir were in the 2- or 3-inch class at
the time of sampling.

These estimates indicate that the number
of black bass greater than 10 inches in
Eufaula Reservoir is probably between
55,115 and 418,200 and the percentage of
bass larger than 10 inches is approximately
5% of the total black bass population.
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