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Fish Populations of Four Pond. and Two Lak.. Two Vea,.

After Rehabilitation by Rotenone Treatmentl a

O'REILLY SANDOZ, Oklahoma Fishery Researah

Laboratory, Norman

For a number of years anglers and fishery biologists alike have won
dered why, after an indeterminate period of time, some ponds and small
lakes ron their course as good fishing spots and became "just another
fishing hole." Over the years, many management practices have been
.applied in attempts to postpone this unhappy event. Among the remedies
which have been tried are: various stocking combinations of a number
of speeies of fish; fertilization of the body of water with difterent types
and combinations ot fertillzers; restriction of fishing to protect the exl8tlng
desirable individuals; and the constant restocking ot desirable fish to
maintain numbers of harvestable size. Seldom have these efforts had any
apparent effect on the inevitable arrival of poor fishing.

The purpose of this study was to further the development of tech
niques that could possibly postpone this apparently unavoidable event and
to provide a clearer understanding of the causes leading to the conditiona
of poor fishing, as well as to learn what conditions tend to prodUce good
fishing. Some form of fish management which could either maintain or
restore good fishing was also sought.

Because of the sportfishery potential of the ever-increasing number
of ponds and small lakes and a steadily growing demand placed on them
by anglers, better information with which to plan for their management
is sorely needed. Prompted by this neeessity, a three-year period of study
on 42 ponds was conducted by the Fishery Research Laboratory under the
direction of Robert M. Jenkins who pUblished a summary of his findings
in 1958.

ThIs initial stUdy presented invaluable information on standing crope
in u.nrilanaged ponds. Durlng field operations of the earUer study, ff8h
populations were removed with rotenone. All ponds were then restocked.
This procedure provided an excellent opportunity for continued study of
fish populations in which successional changes could be observed as they
occurred, by making annual inventories. The theory that maximum bar
vestable crops ot fish may be expected on a sustained basls only trom com
munities of a successional type rather than from a climax type has been
geneially adopted in management practice in the State lince 1953 (JenkiDI
1969). Through the use of rotenone to reduce population size art1ftc1a1
~~ has been created to produce better populatlons of dealrab1e-

Periodic re-examination was planned for several of these poDdl. It
was hoped that by comparing the various stages Of succe.u1onal develop
ment to be found each year, a better understanding of the po~
dynamics operating to create unbalanced populations and poor angling,
would be reaUaed.
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UDtt of the Oklaho... DeDemunt of Wildlife eo...enrattoa anet u., Um..r.ltr 01 Okk-.
__ BIoJoaical8arvQ.

• Paper PhHDtecI at Uat ..7th ulI11..1 meet... Dee. It-II. 1118, Norman.
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TIda ItUdy reporU the J'e8Ulb from Inventories of new populations
In tour pondI and two 1akee which had been treated with rotenone and
..-toeked (Table I).

Methods and Materials

Since tile reault8 of the re-examination must be comparable to the
orlgiDal1nformatlon the methods and mater1al8 of necessity are those used
In the 8tudy conducted prev!oUlly. Only one pond was re-examined with
the aid of rotenone, the other ttve were sampled by means of the short
term mnultaneoUl mark-and-recapture method.

In aDalyzlng the st&ndtng crop in ponds per acre the estimated popula
tion ot the various specles and in their density per acre were calculated.
LenIth frequ.ncy, average total length, length range and weights pro
vided the baalc data from which computations were made to proVide the
IUllUrULry which l8 PreHJlted as standing crop of each species in the vari
0\18 bodies of water.

1I'0nowtng the 1968 examination all the ponds and lakes were stocked
with 1P8C1.. which appeared to be suited to the particular situation (Table
m).

Durin, the 1968 stUdy, fourteen species and hybrid sunfishes collected
In the ponca and lakes were: largemouth bass, Mkropterus salmofde8;
blu'IllI, Lepomta macrocA'n,.,; white crappie, Pomo:riB annulari8; black
crappie, P. nfgromtlCUlatMB,' channel catfish, IctalurU8 punctatus; black
bullhead, Ietellu"", mela.s; yellow bullhead, IctaluTU8 natalis; redear sun
ftIh, Lepomu m6crolopAus; warmouth, Ohaenobryttus coronarius; green
IUDflah. Le,omw cyaneUus,. longear sunfish, Lepomis megalotis,. carp,
CJIPritIMB oorplo; gizzard shad, DOT03omG cepedtanum; black buffalo,
IcttGha "jger; and various hybrids involving bluegill, redear, green sun
tlah·and wannouth parentage.

The average standing crop in the four pounds and two lakes at the
time of treatment was 622 pounds per acre. The range was 327 to 1,106
and in the cue ot the larger standing crop, 828 pounds were accounted for
by carp, giuard shad, and stunted white crappie. In the case of the
awler, the 812 pounds consisted of stunted white crappie and sunted black
bullhead catflah (Table n). In all cases the bulk of the weight was due
to either undendzed bluegW and crappie or an abundance of rough fish.

The average standing crop in pounds per acre at the time ot treat
ment was: largemouth bass. M pounds; bluegW, 190 pounds; white crap
pie. 'l9 pounds; channel catfish less than • pounds; black bullheads. 19
poundI; yellow bullheads, 1 pound. An average standing crop of 70 pounds
per acre was estimated for redear, warmouth, green and longear sunfish.
Tbue were 12 pounds of carp per acre in the Mahan pond and 261 pounds
per acre In Camp Claa8en Lake at the time ot the 1956 examination; none
... foUDd In either of these lakes two years later. There were .91 pounds
of ataard abad per acre In C1aasen Lake before treatment and none were
towa4 two yean later.

The &verap ItandlDg crop for all six bodies of water two years after
~eatwas 120 pounds per acre. ranging from 8CS to loW. The average
ItaJHIIJW crop In poUDd8 per acre was: largemouth bus, 15: bluegll). 46:
WIdte crappie, SO; cbume1 caWah. f.21; black bullhead catfish. 16; yellow
~ma.cJ catftlh. O.lS. The redear. warmouth. green and longear sunfish
.... 1f pouada per acre for all bodies of water.

TIle 1118 "'mate or larpmouth baaa for all ponds was considered
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loW, however, ponds stocked with bass were already furnishing angling
for this species, and the owners were reluctant to have the pond re-exam
ined by the use of rotenone.

The yearly inventory of these ponds provides an index to the changes
occurring in populations of similar composition and suggest management
practices for bodies of water in southern Oklahoma.

Estimated Standing Crop

Franklin Pond

During the recent drought this pond dried up completely and the
owner removed much of its accumulated sediment. ThIs alteration of the
pond's bottom resulted in a greater storage space and a steeper gradient
along its margins. Fish were stocked dUring the tall of 1907 and during
the torrential rains of that year, black bUllhead catfish and white crappie
were added by way of runoff water which came from upstream pond over
flows.

At the time of the 1956 examination this pond had a standing crop of
346 pounds per acre, of which 180 pounds were bluegill and 120 pounds
divided among redear, green, and longear sunfish and warmouth. Large
mouth bass accounted for 41 pounds, crappie 4 and channel catfish 1 pound.
The examination in 1958 showed the standing crop to be 120 pounds per
acre. There were 77 pounds of bluegill, 16 pounds of black bullheads, 17
pounds of warmouth and about 11 pounds of white crappie. Although the
trapping operations of 1958 showed only a trace of largemouth bass, three
individuals that measured 15.3, 14.2, and 8.2 inch in length were caught
by anglers while the traps were in the pond.

The Johnson Pond did not reflect the drastic action of the drought,
but maintained its water levels reasonably well through the period. The
stocking with largemouth bass, folloWing the rotenoning of 1906, resulted
in a relatively high bass population in 1958. These fish had an average
length of 9 inches and an average weight of 0.4 pound. There were 24
pounds per acre at the time of examination in 1956 and 42 pounds in the
1958 sample. All species of sunfish were in excellent condition. White
crappie which were washed in by the heavy rains of 1957 from the Frank
lin Pond, which is immediately above this one, accounted tor the greatest
poundage per acre of any species in the lake.

The Laughridge Pond was selected because ot its extremely high tur
bidity and notoriously poor angling. The species composition in 19t56 con
sisted of bluegill, white crappie, black bullhead catfish and small sunfish;
all individuals were small and underweight. In the examination of 1908
the only sunfish present were small bluegill, which accounted for only
about 1.4 pounds per acre, and white crappie which accounted tor about
10.7 pounds per acre. The black bullheads were in much better condition,
accounting for about 39 pounds per acre. The channel catftsh after two
years of growth accounted for 16.6 pounds per acre. This pond was the
only one in which rotenone sampling was permitted following trapping.

Mahan Pond

The standing crop of this pond 88 indicated by the examtnation of 19M
was 521 pounds per acre. Bluegill, longear, wannouth, redear,green sun
fish, carp and stunted crappie accounted forBS percent of the weight, with
largemouth bass and channel catfish accountlDg tor the remaining 12 per
cent. In the examination of 1958 there were no carp aDd only a trace of
longear sunfish. Other species, inclUding bluegUl, warmouth, redear, green
3UDfiah, largemouth baas and crappie, accounted for 57 pounde per acre.
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Since largemouth bass and channel catfish were being caught by anglers
at the time of the 1958 sampling it is thought that both of these species
actually were more abundant than is indicated by the 19~ data.

North Rod and Gun Club Lake

In 1956 a standing crop ot 360 pounds per acre was established, of
which, 337 pounds were divided among the bluegill, crappie, small sunfish
and the weight ot one buffalo fish. The remaining 23 pounds consisted of
largemouth bass. .

Two years later only 18 pounds of small sunfish, 105 pounds of blue
gill and no rough fish were noted. Largemouth bass accounted for 11.2
percent of the total poundage as compared to 6.8 precent previous to treat
ment.

This lake overflowed its spillway in 1957 and fish were observed to
come upstream into the lake. SUbsequent studies on this lake may, there
fore, show a somewhat different population than that of the 1956 or 1958
studies.

Camp Classen Lake

The carp population in this body of water prior to the time of treat
ment with rotenone is considered the most significant single point in this
report. All specimens were in excellent condition and were of consider
able size, with a standing crop ot 261 pounds per acre. Gizzard shad
added an additional 491 pounds per acre, elevating the total standing crop
of rough fish to 752 pounds per acre - 67 percent of the total tor the lake.

The standing crop in the lake two years after rotenone treatment
showed that black bullheads, redear and bluegill sunfish accounted for 74
percent of the weight. The remaining 26 pounds per acre of standing crop
was divided among the bass, channel catfish, the smaller sunfishes and
a small population of yellow bullheads.

Conclusions

It is concluded that: (1) in southern Oklahoma two years is the
maximum length of time that ponds should be closed to angling atter
rehabilitation.

(2) A program of pond rehabilitation should take into account adja
cent waters in which unwanted fish species exist.

(3) The use ot emulsifiable rotenone in the eUminatlon of unwanted
populations is practicable in small bodies ot water.

It is recommended that high mineral turbidities be reduced before
stocking of fish is attempted and that angling be permitted on ponds &8
soon as tests show fish growth acceptable to pond owners.
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