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The EHed of Homing on Channel Catfish Population

Estimates in Large Reservoirs·
ALFRED HOUSER, Oklahoma Fishery Research Laboratory, Norman

The number of reservoirs in Oklahoma has continued to Increase.
Some 32 already are completed, others are in various stages of construc­
tion while still more are planned. Where fishery management was once
mainly concerned with farm ponds, streams and small municipal reservoirs,
it is now tUrning toward the more complex problems of large impound­
ments. Any past efforts to define and solve these problems have generally
been based upon conclusions reached through study of relatively 8C8J1t
data. The adoption of expensive, large-scale management programs have
been difficult to justify on these grounds.

There is an urgent need for more precise knOWledge regarding siZe
and structure of fish populations in Oklahoma's large impoundments. Ef­
forts to initiate radical management programs for reservoirs at this time
must necessarily proceed with some caution because of the uncertainties
of interpreting relatively small sample data to evaluate results. I'lah
population sampling by the use of rotenone has been the only method
Which has offered reasonably reliable lnfonnation with regard to popula­
tion structure, and any further projection of these data to estimate popula­
tion size tor reservoirs Is viewed With lOme apprehenslon.

The indirect methods of estimating population size by mark-and-recap­
ture as presented by SChnabel (1938) and Schumacher and Eschmeyer
flHS) have been applied to many Oklahoma ponds and m1&l1lake8 (Jenk­
Ins. 19M, 1958 and 1958), (Houser, 1967). These techniques have gen­
erally given satlsfactory results. While a certain amount of error appar­
ently cannot be eliminated in this type of estimate, it U8U&l1y can be
restricted to some acceptable llmlt for work in smaller bodies of water.
1-I0IIlfDg is one 80urce of error which may be encountered and if DOt com­
ren&ated for can introduce a serious bias. Thls type of blaa can be effee-
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I :lit of tbe Old_ho.. Wildlife CoDHrY_tfoa Department .ad tbe Uat.....ft)" 01 Old.­
he_ Btoloalea1 BarYe)".



122 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1959

t1ve1y eUmlnated by using randomly chosen daily trapping stations in the
manner sugge8ted by Cooper (1952) .

......., .........._-
Figure 1. Map of Lake Lawtonka.

selectiVity of the gear is also a source of error for which one cannot
tully compensate. Latta (1959) demonstrated that in addition to selection
by mesh size, trap nets are also selective for larger fish. He points out
that eat1matea of population size not based on size classes are too small.
Baaed upon this conclusion he presented a method for calculating an
estimate by individual size classes.

Since knOWledge ot population size has been shown to be of utmost
importance in managing smaller bodies of water, it was considered that
IlmI1ar knowledge woUld also be reqUired for larger lakes. With full
real1aUon that any attempt to conduct mark-and-recapture estimates on
theM large reservolrs. would present many new problems that could not
be anticipated. Such a project was undertaken during the summer of
19GB by workers at the Oklahoma Fishery Research Laboratory. The
pl'O~ema encountered were many, and detaUed d1scU88lon wUl be reserved
for later preeentaUon; however, an outstandlDg discrepancy arlslng trom
what waaapparently homing behavior In channel cattlah wm be considered....

A IeCOIld utlmate was attempted on Lake Lawtonka in the summer
of ..1819 bl which cbaJme1 cattlBh were tagged in order that closer observa­
tt01iII'could be made of supposed homlDg. Evidence that there is homing
ID tJab has already been preeented by GerklDg (1958), Cooper (1952),
,~(1~) ,&Del others.. If cbaDDelcattJah do exhibit .homlng, we w1ah
-,:JIDoW what effect it mlght ban on determJn1ng. the popuJatton size under
COilc1ltlODllmpoeed by a large 1"8881'VOlr.
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Description of the Reservoirs

Fort Gibson Reservoir is a 19,tSOO-acre impoundment, on the Grand
River in northeastern Oklahoma, constructed for flood control and hydro­
electric power in 1952 by the U. S. Army, Corps of Engineers. A thorough
description has already been presented (Anon., 1956).

Lake Lawtonka is a 2,OOO-acre municipal reservoir on Medicine Creek
in Comanche County, Oklahoma near Medicine Park and serves as a
water supply for the City of Lawton and the Fort Sill Military Reserva­
tion (Figure 1). It was constructed in 1905 and the dam has since been
successively raised to impound more water in 1909, 1918, and 1953. A
more complete description has previously been presented by Wilson (1953).

Methods and Materials

Standard equipment for both studies was the trap net, constructed
) according to Crowe (1950), which utilized a single pot having a one-inch
stretched mesh. In the Fort Gibson stUdy, -a large trap net and a haul
seine were also used. The large trap net had an 8-by 8-by 20-foot pot of
two-inch stretched mesh. The heart was also of two-inch mesh and grad­
uated in height to 18 feet. The lead was of three-inch mesh and 18 feet
deep by 700 feet in length. The haul seine contained both two and three­
inch mesh stretched measure. It was 18 feet in depth and 1,400 feet in
length.

Because of the great length of the area sampled (27 miles) In Fort
Gibson Reservoir it was divided into three areas and equal fishing effort
was attempted in each. Five small trap nets were used continuously in
each area and the large trap net was moved about in all areas. Seining
was restricted to two areas since there were no cleared sites In the head­
water region. Large open areas of deep water, rough bottom conditions
and a current that occurred in the mainstream during high runoff pre­
vented any attempt to select sampling stations randomly. Weather con­
ditions, as well as the tremendous effort that would have been required,
prevented regular weekly relocation of trap nets as planned. They were
relocated periodically, but no schedu~e co~d bermalntalned.

All fish were marked by ft-C1iPI)1ng~ ReleaSes W.e_re made tndiacl1mt­
nately at distances of one to tye...mil811 fromthe....BtaU9~LQt-..CAp.ture. __ .

From the period of June 3 to August 22, 1958 there were 55 days of
fishing during which 367 small trap-net lifts, 25 large trap-net lifts and
40 seine hauls were made.

Only the small traps nets were used in Lake Lawtonka. Trapping
stations were restricted to shoreline areas. Deep water sets below 115
feet were attempted but a lack of oxygen due to strat1tica1ton caused ttsh
to die before they could be removed for marking. Using shoreline lets
around this somewhat circular lake provided a situation in which homing
behaVior in channel catfish could be observed by releasing tagged tub at
a central release point, while at the same time conducting a population
estimate.

The period of study on this lake began on June 9 and ended on July
29, 1959 during which -15 trap nets were fished at 17 stations. There wen
23 days of t1shtDg In which 388 trap net Ufts were aooomp1l8hed. DurlDI
the first -18 days 1,002 cba.nnel caUish were tagged with9.J!MI jaw .....
aDd released. Marking of all fish bY tln-eUpping continued throughout tie.
entire period.
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Table 1. Length frequencies of channel catfish in creel census of 1955
and 19N, rotenone and population estimation sampling in 1958,
Fort Gibson Reservoir.

Total Rotenone Cr'" Centu. 1958 Population E.timate
Length 195. 19" 1956 Smoll Large
Inches Trap Trap

Net Net Seine

1 1
2 1
3 4
4 1 4
ts 2
6 2 1 10
'1 1 35 4 1
8 3 4 5 67 19
9 4 5 8 241 56 17

10 3 28 10 198 20 8
11 7 35 32 306 31 12
12 7 30 22 378 50 12
13 11 23 10 332 46 7
14 5 19 12 294 49 4
15 4 15 3 248 38 2
16 4 7 8 131 31 1
17 4 12 7 89 29
18 2 7 5 36 11
19 2 '1 2 35 20
20 1 1 Its 9
21 3 1 6 4
22 3 2 9 3
23 2 3 4 3
24 3 3 5
25 1 1 1
26
27
28 2

Number of
t1ah 63 204 134 2448 449 64

Average
length 12.0 13.2 13.2 12.6 13.6 11.1

separate records were maintained for each station and all but a small
number of flsh were Weighed and measured. Numbers marked and recap-
tured were recorded for each station.

In both studies the population alze was calculated by the Schnabel
metbod and the SChumacher and :Eschmeyer method A third method
preeented by Latta (1958) was &lao applied to the Lake Lawtonka data.

Fort Glbeon Study

TIle eetlmate8 of the rort Glb80n Reservoir chaJmel catftah popula­u..... bued upon 12.108 marked bldivlduala and 88G ncapture8 ~
UJ,d8 by the 8cbDabel method, and 108,419 by the SChumacher method
,t..... ·2). Baled upoJl. the8e MUm_tee. the staDdIDg crop wa.s either1.8._ and •.1 pounds 01' s.a tI8h and 4..1 pounds per acre.
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Cove rotenone samples In 19~ yielded estimates of 61 fish and 26.1
pountt. per acre. In 1967, eatimates by the same method were 45 fish and
84.• pounds per acre (Houser, 19M and 1957). From the 1958 samples 31
ft8h .&Dd 18.1 pounds were eatfma~.(Summers, J959). A creel census
conducted on this reservoir during 10 months of 1954 and 1955 estimated
aD angler harveat of 11.1 channel catfish per acre with a weight of 11.2
pound8. During a 12 month period ot 1955 and 1956, 17.1 fish and 11.1
pounds per acre were estimated for the angler harvest of the species.
TIle population estimates compared with these results were inconsistent
aDd appeared to have been much too small. Previous samplings have
been repUcated and the results obtained were consistent. For that reason
it appeared that the population estimate may contain some serious error
which had not been defined. It should certainly have exceeded the angler
harvest and should have at least approached the results obtained by
rotenone.

Selectivity by mesh size in the gear was recognized but no great
dl8crepancles existed between the minimum size of fish effectively sampled
by either anglers or trap nets and the seine (Table 1). The average length
of angler-caught fish was 13.2 inches in both creel census periods. Aver­
age lengths of fish taken by each type of gear were: small trap net 12.6
inches, large trap net 13.6 inches and seine 11.1 inches.

Extrapolation ot the population estimate to inclUde the sizes of fish
not sampled effectively, but which appeared in the rotenone samples, was
allo attempted. Based upon these samples, only 92 percent of the total
population was sampled by the mark-and-recapture method. Adding an
additional 8 percent, for fish too small to capture, produced an estimate of
112,394 fish. With this addition there were 5.76 fish per acre but this
was 8WI tar below the minimum expected for an estimate of the standing
crop.

Insufficient evidence was obtained to determine that recruitment
may have affected the channel catfish population estimate, however more
complete data tor other species demonstrated that they had experienced
a small amount. Any such bias contained in the channel catfish data
would have tended to produce an estimate that was too great. This was
not the caae, but rather, It .was considered too small.

During the course of the study it appeared that channel catfish were
being recaptured at a much higher rate than were other species. Catch­
ablUty was calculated and found to be much higher than for other species
and homing was suspected. Incomplete, but significant, data were ob­
tained from recaptures ot a small number ot distinctively marked fish
which demonstrated that homing was occurring. Unfortunately the study
was nearing ita ends before any attempt was made to evaluate this
behavior, but autftcient evidence had been provided whereby the discrep­
ancies that were eventually revealed in the calculations might be ex­
plained. Since homing increases the number of recaptures, which in
tum depreues the est1mates derived through the methods used. it appears
Qloet Ukely that thla eatlmate was too small as a result of the unknown
extent of error introduced by homing fish.

Lake Lawtonka Study

Durtnc the as days of~ on Lake Lawtonka, 3,883 channel cat­
ft8h were marked and 406 were recaptured. DJsregarding any Influence
cb.1e to homing the population eetlmatea by the followiDg methods were:
Sdn.""lftber, 18,139; SchDabel, 2t..231 (F1gure 3); Latta, 2~1 (Table 2).
OoDBpIcuoua dltferences are evident in theae eetimates. The Schumacher
metbod Ia preferred over the tint order approximation of the Schnabel
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method for reasons outlined by DeLury (1958), but the simplified method
presented by Latta offered a greater versatlllty for this estimate in which
selectivity and homing were recognizable.

In his discussion on trap net selectivity and fish population stat1sti~.s,

Latta pointed out that a pronounced variation in catchabWty with slze
was experienced in Michigan lake studies. Bluegill, rock bass, yellow

Table 2. Population estimate of channel catfish by size without regard to
effect from homing fish, Lake Lawtonka - 1959.

Length Number Number Number R as +Adiusted '/\
Inches Measured Marked MI Recaptured M percent Rt p

RI

5.0 - 5.9 2 6 0
6.0- 6.9 6 18 6· 6 36
7.0 - 7.9 33 99 1 6.3 6 866
8.0 - 8.9 28 84 6 5.4 5 748
9.0 - 9.9 119 356 22 5.9 21 3196

10.0 - 10.9 278 831 47 6.8 57 6474
11.0 -11.9 209 625 54 6.9 43 4855
12.0 -12.9 105 314 21 10.9 34 1607
13.0 -13.9 117 350 65 14.2 M BOO
14.0 -14.9 137 410 67 17.2 71 1389
15.0 - 15.9 103 308 52 14.8 46 118:'
16.0 -16.9 56 167 12 15.0 25 641
17.0 - 17.9 32 99 22 13.2 13 427
18.0 -18.9 25 74 11 21.0 16 208
19.0 -19.9 22 65 17 17.8 12 209
20.0 - 20.9 6 18 0 13.4 2 90
21.0 - 21.9 8 23 2 2 900
22.0 - 22.9 6 18
23.0 - 23.9 1 3
21.0 - 24.9 2 6
25.0 - 25.9 1 3
26.0 - 26.9 1 3
30.0 - 30.9 1 3

1298 3883 405 409 24,281,
• Combined with adjacent size classes having recaptures

+ Determined by weighted moving average of three R. and M I

bullheads, brown bullheads and white suckers exhibited consistently greater
catchability with increasing size. Wide variations between various size
groups were seen in largemouth bass but no consistent trend was estab­
lished.

Channel catfish in Lake LawtoDka generally exhibited increued catch­
ability with size (Table 2). A population estimate by the Latta metbocl
yielded a somewhat higher estimate. No tests have been given however,
Whereby a comparison could be made with the precision offered by other
methods. This method is expressed 88 the estimated populaUon,
PI = Mi' + M h where M t is the number of marked fish and R. is the

2ftt 2
number of recoveries of marked fish in the i size clu8.

In the Lake LawtoDka study we were most interested in' (let.erttliJllhC"
the rate at which cbanDel catfish may return and be recaptured at a partSc-
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aJar JocaUon after baYiDg beeD &placed. In an effort to obtain &Orne kind
of meuure at hoInID&', 1,002 channel catftah were jaw-tagged In the ftnIt
11 da~ of trapping. DuI'Iq the 33 days of ftahlDg 96~~~
recaptured, of wIdcb 87 or au pm:ept were taken aI t m Uon
(Table 8). SlDee atr 11 aUcma were located at cUfterent distances roDi
the nIeue potDt, raJIIIng from 1,460 teet to 8,186 feet, the various catch-
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abilities for homing tl8b were compared by diatance traveled (Table t).
The highest catchabWty waa experienced at the mCMlt d18tant station but
no trend waa evident according to dlatancea traveled.

The time elapsed between release and recapture ranpd from t to tl
days (Table 5). Although the tendency appeared to be aUghtly In favor
of early return to the home station, it should be pointed out, that 8Ince
tagging and recapturing was carried out simultaneously many more flah
with fewer days of freedom were avallable as the study progressed. The

Table 3. Number of tagged channel catfish recaptured at any station and
at home station, Lake Lawtonka. 1959.

Length ·10tal Numbe, Number
Range Numbe, Tagged HomIng

Togged Recaptures fish
Measured

5.0- 5.9 0
6.0 - 6.9 6
7.0- 7.9 24 1
8.0 - 8.9 18
9.0- 9.9 92 3 2

10.0 -10.9 219 15 7
11.0 -11.9 160 10 3
12.0 -12.9 86 2 1
13.0 -13.9 85 8 2
14.0 -14.9 103 17 5
15.0 -15.9 83 19 9
16.0 -16.9 42 7 4
17.0-17.9 22 3 1
18.0-18.9 19 5 1
19.0 -19.9 18 4 2
20.0- 20.9 5
21.0 - 21.9 8 2
22.0 - 22.9 4
23.0 - 23.9 1
24.0 - 24.9 2
25.0- 25.9 1
26.0 -26.9
30.0-30.9 1

999 96 87

• Total actually 1002; three ti8b releaaed without being meuured.

probability of recapturlDg a tI8h In the Dorter time wu therefore 8ODIe­
what higher. It appeared then that the number of days of freedom bad
little effect OD bom1Dg behavior for the 8pace of time &D4 eu.tanee IDVolved
in thIa study.

A comparl8oD of average total teqtba for three JrOuplDp, by an
iDcreulDg order of the number of cia,. of freedom for bom1D&' &b, :;
eated that early recapturelIlDcluded larger flab tbaD tbo8e reca~-"-A
Ioager perlods of freedom. Ta-e dltfereace- couJ4~y be.~
to an~ actlvlt7 of adult ftah durIDg the tpaWDblc ..... wtdch
occurrecI cIurlDg the work perlocL



180 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1959

DuriDC the period of study 1,002 channel catfish had been tagged and
81 (88.9 percent) were recaptured at the home station. On the last day
of the eatimate all trap nets were baited with cottonseed pellets in an
ettort to obtain hatchery broodstock. On the following day 12 homing
am were found among the 18 additional tagged fish that were recaptured.
Although not included elMwhere in this study it was interesting to note
that the number of homing fish had been increased to 49 ~ nercent> as
a reault of this one day of ttshtng with bait.

AU mark-and-recapture estimates of population size depend upon the
recapture of marked individuals. When the number of recaptures in­
creue8, the estimate 18 depressed. In these samples unrealistic estimates

Table 4. CatchabUlty of homing channel catfish released at various dis­
tances from home station, Lake Lawtonka - 1959

Station Station Number Tagged Fish Catchability

DI.tonce In Numbers of fish Recaptured
Feet from Tagged at home

hl80.. Point StatIon
--._.~. --------- ---- -".,------ ---------

1000 ·ll5OO 16 67 2 .0299
2GOO· 5,6 99 6 .0606
8000· 4 64 2 .0313
3GOO. I, 14 287 7 .0244
4000- 13, 15 6 0 .0000
4800 • 2, 7 155 6 .0387
GOOO· 3,8 57 1 .0175·
MOO- 9. 10, 12, 17 104 3 .0288
8000· 11 163 10 .0613

-_._-"- ._--------
1002 37 .0369

were obtained when no attempt was made to compensate for homing. A
previous conception of population size derived from gill-net sampling and
analer catch indicated a substantial number of channel catfish existed in
the lake, but these estimates tended to minimize its size.

Through ldentit1cation of recaptured homing fish a basis was provided
for cUatrtbuting a compensation for homing throughout the various size
claue8. Estimates were determined uaing the Latta method. Through
adjuatment of the number of recaptures in the data an increased estimate
was obtained. Catchabillties for each size class were calculated for both
the homlng and for all fish. The catchabillties for homing fish were
.lUbtracted from the average of all fish which should have removed the
homtnc ~eet. Because of the variabillty, moving averages of three of
theee catchabilltlea were U8ed together with the numbers ot marked fish
to obtain an adjusted number ot recaptures. After this adjustment the
population .t1mate was calculated tor each size class. The total popula­
tion 11M obtained by thia method was 38,729 tl8h whlcll appeared far more
acceptable OIl the buIa of the Impression formed from sampUng conducted
prior to the eettmate. Standing crop baaed upon this estimate was 19.4
ftaIa and 10.86 pounds per acre (Table 8). Unfortunately the small nuro­
ber of recoVVi. of both the Bmaller and larger ftahea prevented a uniform­
~ Ia the treatment for homing in an lila cJu8es. For these size c1aslles
tbe .umate wu direct and average catchabi1lty for all tJah in the parti­
ou.Iar ..... wu U88d. Better estimates shoUld be possible if the data
tor IIah DOt adeqate1y. aunp1ecl are treated ditferently. Those flab in
t1Ie lower .. well .. III the upper extremities of the length range could be
~ and a IIIDgJe II'OUP eatimate calculated for each. The resuJtI
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Table 5. Time elapsed between release and recapture of homing channel
catfish. Lake Lawtonka • 1959.

Number of days
of Freedom

4

5

6

7

8

9

10

14

16 .

17

18

20

21

22

23

24

25

30

31

33

36

40

41

Number of
Recaptured

Homing Fish

2

1

1

2

1

2

1

2

5

1

1

1

2

2

2

2

2

1

2

1

1

1

1

Total Length

A""avea

1
15.4

!
13.6

1

obtained may then be distributed throUghout each length range in question
on the basis of length frequency of tJle marked fish rather than by recap­
tures alone. A more equitable distribution of the weight eetlmate ahould
be realized by this procedure. .

. Dl8cUMion

Methods presently in use for eettmat1Dg population B1ze by mark-and·
recapture have been shown to perform quite adequately in mna1ler bodla
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(JI.... ~ metJJodI bav. DOt been tully te8ted tor reservoil'8 but simi­
lar IDfonnaUoa OIl theM popuJatioD8 18 aI80 needed. 8ampUng by rotenone,
~ par and creel ceD8UIt are the priDclpal teclmtques currently WIed
III .-.wtr popuJatloD lJtudy. Tbelr importance Is widely recognized and
acceptecI but moa workers agree that in interpretaUon ot these data there
,..rany remaIU a conetderable margin ot uncertalnty. Management
recommeDdaUou muat, therefore, obllerye BOme re.stralDt. Sound, but
I'ft'01Uttcmar) aDd controvendal, progr&m8 may fail or never be attempted
becaue of • lack of more reUable populaUOD stattsUcs that may be needed
to j..ut)t the nc:ommendaUOD8. PopulaUon estimates by mark-and-recap­
ture UNd in conjuncUoD with other accepted methods could greatly Im­
PJ'O" the precia10n with which rueryoir populations are measured.

Table 8. Summary ot MUmated channel catfish
population in Lake Lawtonka, 1959.

L.ngfh-,.. A""'P Number Number Avera... Total Pound.
Total of per acre Weight Pound. per acre

Length fbh Pound.

G.8 - 7.9 7.8 4986 2.6 0.108 624 0.26
8.0-12.9 10.8 28.893 11.7 0.Sl56 8328 4.16

11.0-17.9 14.8 8808 4.4 0.985 8498 4.25
18.0-28.9 20.0 1M4 0.8 2.8$ 4377 2.19

Total 12.8 38,729 19.4 21.727 10.86

Many problell18 have yet to be met and solved before this method can
be adopted .. a atandard. Using present gear. the effort required is tre­
mendoU8 and the many sources of error which affect an estimate under
tbeIe condttlcma have not been clearly defined.

KovUlB traps dally to randomly selected staUons Is a satisfactory
metbod tor removing homing effect when working in ponds and small
Iak. but thla proeedure 18 virtUally lmpouible for reservoir work. The
... of the reeervoir. amount and kind of gear used, weather conditions
and water depth are all controlling tactors that make this approach im­
practical lD atteJnptal to eatimate reservoir populaUoD8. Since random
ampUna wu not poulble permanent trapping stations were used. By in­
corporaUDc a taalnK program, a bu1s was provided on which to correct
the ..umate for blu due to homing.

»'or Iarp populations a COD8lderable effort Is required before 8Uftlci­
ent data can be obtained tor an estlmate within the ttme llmltatlons 1m­
poled by mortaUty and recruitment. Every advantage should be taken

il5o\18 knowledp reprdIng time of year when the rate of catch ..
Oompeuatlon for varlable catcbabWty such as that seen In adult

durlDC the apawn1Dg eeuon can be made through the alze-claas pop-
u1atIoD ..umatu. .

~ 1NI. Kuter plan tor recreatlon and )aDd U88. Fort Gib80D
and ReIervoIr. GI'Uld RIver Oklahoma. u. S. Army Corps of

......... DJatrtct Oftke. Tulsa. OJrJahoma.

QIoDII'..•• Gilo-ut.P. llU. JDlttmaUon of flab. populatloDa In MlchIpn JakeL
...~ Amer. lI'IIb. Soc., 81(1911): 4-11.
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