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Initial Effects of Impoundment on the Growth-Rate
of Channel Catfish in Two Oklahoma Reservoirs!
ROBERT M. JE~KI~S and EOGAR lIe LIW.NARD,
Oklaboma Flsberles Researcb Laboratory, ~orman

Studies of the growth-rates of fishes taken from several large Okla
homa reservoirs have shown that the most rapid growth occurs during
the first two or three years of impoundment. Buck and Cross (2) found
that for all Canton Reservoir fishes studied, with the exception of the
river carpsucker, the largest year-elasses and the greatest annual growth
OCcurred during the first year of impoundment. Latta (5) compared his
post-impoundment study of the Wister Reservoir with HaU's pre-impound
ment study (3), and demonstrated that the growth-rates of the buffaloes
and catfishes exhibited a decided increase during the first year of im
poundment. Sneed and Thompson (7) concluded that the growth of crappie
and largemouth bass in Lake Texoma was greatest during the first two
years of impoundment.

1 Contribution of the Oklahoma J'labertea Research Laboratory, a cooperative unit or
the Oklahoma Game and J'1ab Department and the University of OkIaboma B101ol1cal 8u"ey.



PROO~INGS OF THE OKLAHOMA

Thla Itady prelente evidence of rapid growth of the channel catfish,
lCfoJ.,... IH'nctclta (Rafineaque), in two new eastern Oklahoma reservoirs.
Tbla· lpeel. baa uhibited alarmingly slow growth in most old reservoirs
(over 8 yean) in the state and fishing succes8 has 8teadily decUned in
the8ewatera. A more complete knowledge of the growth-rate and year·
cla88 abundance in the early stages of the development of such stunted
populations fa needed it BOund management practices are to be effected.

METHODS AND MATERIALS

Data for this Investigation were collected during the summer of 1952
by the survey party of the Oklahoma Fisheries Research Laboratory, using
nlh-Tox (a rotenone mixture), and g111 nets (3/4- to 2 1/2-lnch bar mesh).
Spinel were collected from 262 Individuals taken In Grand River and
Lake Wagoner, June 18 to July 10, and from 310 specimens taken In the
Illlnol8 River and TenkUler Reservoir, July 10 to August 8, and on
OCtober 17.

The ages of the channel catfish were determined by counting rings
representing annual marks or "annuli" which are visible in a cross-section
of the dorsal, or pectoral, bony spine (6) . Cro88-sectfons were placed in
water and measured with an ocular micrometer mounted in a binocular
microscope. All growth calculations were based on total-lengths, assuming
a direct proportion relationship, and a nomograph was employed in
computation.

GROWTH-RATE INCREA8E IN TENKILLEB RE8ERvom

The IlUnois River is a clear, rocky stream which drains 1,000 square
miles of mountainous, Ozark terrain in extreme eastern Oklahoma. Ten
killer Dam Is located on the Illinois about 13 miles upstream from Its
confiuence with the Arkansas River. When full, the reservoir will be
about 34 miles long, with a surface area of 12,500 acres under normal
operation.

A remarkably accelerated rate of growth was exhibited by channel
catfish taken immediately above Tenkiller Dam. Completion of a part of
the dam in 1960 created a lake in the old river channel and adjacent ex
cavation (borrow pit) approximately 600 acres in extent. Catfish in this
new Impoundment grew an average of 1.2 inches more in length In 1961
than they did under river conditions in 1960 (Table I). On July I, 1952,
~e outlet gatea were closed and the water level rose rapidly. By the first
of August impounded water extended upstream about 6 miles, and had
covered many acres of the fioor plain. Fish taken during this time bad
already completed as much growth as had been accomplished in the
entire 1961 growing season. No 8uch Increase was observed In individuals
cau,ht below the dam (Table II).

IndiTiduals of age-group I grew 2.8 inches in l.ength during the period
July 16 to October 17, 1962 (Table III). This represents an average
empirical length increase per day of 0.03 inches, as compared to aD
aver&18 calculated length Increase of 0.01 inches per day of the growiDl
teaBOn under 'previous conditions in the Illinois River. Considering yearly
arowth as complete on October 1'1, age-group-I fish grew about 6.9 inches
in leqth durlnc 1958. Average calculated second-year growth In the
illinois River (1946-1950) was 4.1 inches. Growth of age-groups I. 11, and
In In the 98-clay ~rlod followtnc gate closure on July 1 is presented In
Table IV. Appe1let and Smith (1) found a tendency for younger channel
eatftlh hi the Misail8ippi River to grow more rapidly during the early part
of the IJ'Owiq Beason and have the major portion (96 per cent) of t1Jetr
iADual increment attained by mid-aummer. In contrast, about 40 per cent
of •thealUlual .lI'Owth in newly-Impounded TenkWer Reservoir was colli"
plete4 after the middle of July.
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PROCEEDINGS OF THE OKLAHOMA

GROWTH-BATE INCBEASI: IN LAKE WAGOI'D

Lake Wagoner (Fort Gibean Reservoir) which will be a 19,000 acre
Impoundment of the Grand River upon filUng, is located in Wagoner
County, 60 miles downstream from Grand Lake (Lake 0' The Cherokees).
It hu been operated as a detention reservoir since 1950, and the reservoir
level fluctuated sharply during flood stages of the Grand River in 1960
aDd 1961. The water level was held at 626 f.s.l. (30 feet below conserva
tion pool level In 1962, until July 1, when it was raised 5 feet.

Growth rates have increased in Lake Wagoner since 1950. The most
marked acceleration haa occurred in the older age-groups (III-VII). The
S)"owth of age-groups I and II (year-cluses 1951 and 1950, respectively)
is similar to that observed in Grand River before partial impoundment and
in Grand Lake in 1949 (Figure 1). This suggests that channel catfish
reproduction was highly 8ucce88ful in 1950 and 1951, and population
preesures were felt promptly in those two age-groups (l and II). In addi
tion, thousands of small catfish are known to· have passed over the spillways
of Grand Lake Dam during the floosls of 1950 and 1951, and it is possible
that their presence In Lake Wagoner resulted in the observed slow growth
rate. The older age·groups showed slight growth acceleration during 1950,
and a large increase during 1951, exceeding that exhibited in Tenkiller
Reservoir in the same year (Table I).

TABLE III

Growth in IJength of Age-group-] Ohannel Oatfish in TenkilZer
Reservoir from Jul1l 16 to October 17, 19:i2.

--
NUMBER DATE OF AVERAGE TOTAL-
OFFISH CAPTURE LENGTH (INCHES)

_. __._--
16 July 16 9.0

8 July 18 9.4
5 July 22 9.2

• July 23 9.7
17 July 25 9.6
11 July SO 10.2
27 August 7 9.9

9 October 17 11.8
--_._-------- -:--:"7'-:-::-:-.-.:=-..::--:".:...-

TABLE IV

ltaerea.te in Length and Weight of Ohannel Oatfish in TenkilZer Reservoir
In the 9!-dar Period from Ju'U 1 to October 17, 195!.

AGE-GBOUP

I
II
111

INCREASE IN LENGTH
JULY 1 TO OCT. 17

(INCHES)

2.8
2.6
2.3

INCREASE IN WEIGHT
JULY 1 TO OcT. 17

(OUNCES)

3.5
7.1
9.6

DISCUSSION

CreatioD of new water areas provided more llvlng space and. presumabl'.
more readUy available food for channel catfish in the new impoundments.
aM. the rate of growth of \hla .apecies increased immediately. Based oil
&verap leDltbB of' age-gJ'Oupa (Table II), length Increases of as much ..
"" Inch. over the averap yearly growth oceurred in the change froID
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river to lake conditions. . Growth Is faster In TenkUler Reservoir than tn
the Illinois River below the dam. and faster In La~e Wagoner than it wu
In Grand River or Grand Lake in 1949 (Figures 1 and J). Forty per cent
of the ehannel catfish In their second summer ot ute caught in TenkUler
on July 30 were 10 inehes (legal length) or longer. Lepl leqth 18
usually reached in the third summer of Ufe in Oklahoma waters (~).

If the accelerated growth rates displayed in these two pOpulations could
be maintained, the big reservoirs might afford excellent catfish fishing for

~--+----r----;----+--.----+---I--~~2 15

20

~
:=
I;,)
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II III IV y VI VII

AOE-OBOUP

FlfJUBB !. Oompari&cm of the Growth 01 OhenneJ Oatlula ufUUf' Pre- GfICI
PoBt..jmpo#Mment OOfl4ltlo".. 1ft, Tenklner Buenxnr aM. LokI
WagOMf'. IUlflOU BlfUn" belo1o t.fMII, au TtmkUZU Buet'f1OW
'"11, taketl I" JfIJ., 19S!; GnJfId River 11811, taken 18 J.u 1960.
CJtUI Lake W'agcmer '181a take# In J.ne 19S!.
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4ecadee fnstead of the initial five or six years. Unfortunately, acceptable
means of harvesting the S!normous numbers of fishes which are produced in
Oklahoma lakes, in a step towards avoiding overpopulation, have not yet
been .devised. Greater harvest of all species must be encouraged in order
to provide good fishing.
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