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CRAPTEH I
INTRODUCTION

The fish hatcherles of the State of Texas were originally
establisghed to replenish the population of the natural wafers
of the atate where the fish population had been reduced by
drought or exceasive harveasting of the fish crop.l Later the
policles of the flsh hatcheries were changed to include the
stocking of private lakes and ponds as there was no other
source for obtaining the needed stock fish. This practice
ip Jjustiflied 1in that any additional fishing water available
reduces the fishlng pressure on the public waters.

At firat, the demand for stock fiah for these lakes and
ponds was in the categery of the scale fish. The average
farmer or rancher was not Clnancially able to any extent to
bulld lakes or ponds and those who did 80 were usually wealthy
landowners with a aportsman's liking for fishing. The demand
for stock fish was therefore for the aporting type. ¥ithin
recent years, though, the Joll Conservation 3ervice ha# ex-
tended financial ald to farmers and ranchers for the ¢onstruc-
tion of ponds and lakes, thereby increasing greatly the number

of such bodles of waters on the farms of the state. Many of

1Infermation obtalned from Marion Toole, Chief Aquatic
Biologist, Texas Game and Fish Commission.



these farmers and ranchers desired to stock their ponds and
tanke with fish but they were more lnterested in fish for
slze than for sport, and in those that were easily csught

by the pole and line method. Pole fishermen conslder the
channel aatfish the most desirable of the fish normally
caught by the use of & line and the pole, therefore, con-
gideration began to be given by the hatcheries to the propa-
gation of thie fish for stock for lakes and ponds. Once the
need was establlished for this type of flish, attempts were

made to produce it.

Purpose of the 3tudy
The state fish hatcheries of Texas had little precedent
to follow in the propagation of the channel catfiash, but had
to work more or legs on an experimental basis. The purpose
of the present study ie to present reassarch data on the propa~

gation of the southern spotted channel catfish.

Gource of Data
Research made in the field revealed that very little of
the early information has been written out. The majorlity of
the higtorlcal data used in the study, therefore, had to be
taken from fleld notes and chgervations of the men operating
the fish hatcherles and charged with the responeibility of
catfish production.



History of the Attempts to Propagate Channel Catfish

Little of the history of the early atﬁampta te propagate
channel catfish has been recorded, The firat report of de-
livery of the channel catfish ln Texas is recorded in the
Yearbook on Texas Conservation of Wildlife for 1929-1930,°
Thls report shows that the Heart of the Hlllae Hatchery at
Kerrville, Texas, produced and delivered 2,665 channel cat~
fish during this perliod., The Yearbook did not state the
name of the hatchery supervisor who was responsible for the
propagation of the channel catfish, but hatchery employees
still at Heart of the Hills report that Chet Erady was one
of the first who alded in the production of channel catlfish
at the Kerrville hatshery.

At the same time that propagation of ¢atflash wae sguccesse
fully accompllished at the Kerrville fish hatchery, efforts
were under way at the Dallas hatchery to propagate the channel
eatflsh. According to W, D, White, who was assistant to
Superintendent Wilkerson of the Dallas hatchery, spawn from
the channel catfish were taken and placed in conerete poolas.
The small catfish 414 not llve well in these pools, and the
total recovery of the flrst experiment was one channel catfigh,

The following year the attempt to propagate the channel

catfigh was more succesaful at the Dallas hatchery. Much

23tate Game, Fish, and Cyster Commission, Texas Con- -
servation of Wild lLife, 1929-1930, p. 14. ' '



gredlt is given W, D. Whife, who later became superintendent
of the Deallas and Lake Dallas haticherles, for the success of
the undertaking. 1In his early attempts to raise catfieh, he
found that the fertillized egas were comparatively easy to
hatebh but that the recovery rate of young was very poor,:
Observation of the ponds where the catfish fry were placed
revesled that dragonfly nymphs were eating the flesh of the
snall catfish and accounting for the major portion of the
losses. Study was then made of ways and means of preventing
this destruction. Through obaervation, Superintendent White
learned that 1t tekes several days for these dragonfly nymphs
t0 hatch out in a poel after water has been placed in 1t.,
Water in fresh~filled pecols was found to be comparatively
free of this insect. Superintendent White then tried out a
plan whereby the newly-hatched fish were plasoed in ponds
directly after they had been filled. In thls way, the amall
catfish had & chance to grow, and by the time the nymphs were
hatched the catflish were large and strong enough to slude
thea.

The plan was guccessful to the extent that by 1931 the
Dallas hatchery was leading in the propagation of ¢atfish by
a wide margin. By 1932, four ocut of nine of the other fish
hateheriea in operation were producing catfish, The scoumnu~
lated knowledge gained from the experiments was shared with

other hatcheries and with additional ones oreated by the



State, and eventuslly all of them began the propagation eof
this type of fleh. The 1947 report of the hatchery operations
shows a total production and distributlon of 1,242,372 finger-
iing aatfiah.3

Thus, in the short space of eighteen years, the flgh
hatcheries of the State have been successful 1n lsarning how
to propagate and ralse the channel ocatfish in sufficlent guan-
tities to supply the need for stosk fish of this type. This
atudy is an effort to record in written form the data accumu~
lated by the hatcheries and by the writer in thelr combined

efforts to maske & guccess of this enterprlse.

 SAnnual Keport of Texas Game, Fish, and QOyster Commission,
194?, pl ]



CHAPTEX II
LIFE HISTORY OF THE CHANNEL CATRISH

In culturing any organism, it is essentisl that the
blologist have a knowledge and understanding of the organism
being cultured or propagated. Such knowledge is important
in order that a puitable habitat may be provided whieﬁ will
8atlsfy the needs of the organism in all of the stages of
itsg l1life nlstory. The purpoee of this chapter is te present
the life history of the channel catfish as completely as 1t
is known. '

Research made by the writer falled to discover any
written report of the life history of the channel satfish.
The following account of this animal's 1life history, there-
fore, is based upon observations made by the writer during
hie experlence in the propagation of this fish in the figh
hatcheriea of Texas.

Under normal oonditicns the male catfish prepares the
gpawnkng ares in a stream bank by fanning his tall until the
current which he has generated washes & hole in the side of
the bank.. However, in fish hatcherles the spawning area is
prepared beforehand, and consiste most frequently of & pan
or keg turned on its side, 1In any event, once the spawning

&area has been prepared, the male catfish will attempt to



entics the female catfieh into the area. If thie gentle
persuasion falls, he will take more drastlc meszsures and
often bite the female in the region of the caudal peduncle,
and the csudal fin.

Spawning activitliee of the catfish depend largely
upon the temperature of the water in which they live. Pro-
duction records kept by the writer in the north-central
area of Texas over a three-year period yield data indica~
tive of water temperatures favorable to flsh spewning. In
the year of 1951, the channel catflsh in the pens at the
Lakxe Dallas hatchery were checked for spawning activities
over a period extending from May 17 to July 16. Fifty pens
vere stoocked on April 10, and after May 17 these penn‘were
checked for spawn every two or three days. The observations
glong with the temperature of the water for the correspond-
ing dete were recorded., Table 1 shows these data.

According to the data in Table 1, no spawns were found
at a water temperature of less than seventy degrees Faren-
heit, and at a higher temperature than elghty degrees. The
greatest perlod of activity, as denoted by the mumber of
apawns observed, wag on May 22 with a water temperature of
seventy-one degrees Farenheilt. 1In a number of 1lnstances,
no spawng were rec¢orded in the table when the water tlempera-

ture was favorable to spawning aotivities, buti this wmay be



TABLE 1

SPAWNING ACTIVITIES OF CHANNEL CATFISH STOUKED IN PENS
AT LAKE DALLAS FISH HATCHERY ON APRIL 10,, 1951,
AND OBSEHVED FRCM MAY 17 THROUGH JULY 15, 1951

Date of Obaservation
Watey May

Temp. . 17.18 19 20 21 22 2% 24 25 26 27 28 29 30 31




TABLE l--Gontimied

Date of Obgsrvation |
Water June

Temp, 1 2 3 4 5 6 7 8 910111213 1415

859
8k_
83
82
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TABLE l--Gontinued

Watar
TQME& )

Datea ér Observation
June

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

852
84~
83~
82"~
81
BO

0 2 00D 0 2 0 C 0 ¢ 0 G 0 1
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TABLE l~-Continpued

Date of Observation
Water July

859
84~ cC 0 0 O

¢ 0 3 0 0 0 ©
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ascribed to the fact that the receptacles were noi checked
every day. At thies time, too, fifty pens were in use and
the catfish were not re-paired rapidly a&s the mumber of
spawns needed for the desired produgtion could be obhtalned
without imnedlate ra?pairlng in each pen. Thus the number
of posegible spawns decreased as the peszson progreassed.
Some re-paliring wae dons, however, and sixty apawns were
placed in rearing ponds.

The records kept in 1952 show that the ponds werse
stocked with brood channel catflish on April 25. DBuring
May the receptacles were checked every two or three days,
but during June and July dally chedkling was instigated.

Data on the water temperatures and number of spawns are
shown in Table 2.

Ag shown in Table 2, gpawns were observed at a water
temperature of sixty degrees in one instance, and at sixtye
faué. sixty-five, and sixty-nine degrees 1ln other inatances.
These temperatures were below the norral starting tempera-
ture, but unusually warm temperatures prevalled that spring
and the temperature had risen adbove the seventy-degree mark,
and then dropped back to lower levels, Spawnlng had started
before the Lemperature drop and was not checked alitogether
by the ohange to lower temperatures, Fifty-one spawns were
taken during the observation period, five of which were found

when the waler wss below the normal temperatures for spawnlng.
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TABLE 2

SPAWNING ACTIVITIES OF CHANNEL CATFISH STCCKED IN PLENS
AT LAKE DALLASZ ON APRIL 25, 1952, AND OBSERVED
FROM MAY 1 THROUZH JULY 30, 1952

Late of Ohaervation
Water Mey

Temp. 1.2 3 4 5 6 7.8 9 101112 13 14 15
85°
84~
83_

72 ¢ 0 ¢ 1
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PABLE 2-«Uontinued

Date of Observation
Water May

Temp. 16 17 18 19 20 2] 22 23 24 25 26 27 28 29 30 31
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TAELE 2~=~Contlinued

Dats of Observetion
June
r 2 3 4 5 6 7T 8 9 101311 12 13 i4 15
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TABLE 2e~«Continued

Late of Observation
Juneg
16 17 18 19 20 21 22 23 24 25 26 27 28 26 30

2 2 1 QG
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TABLE 2-~Gontinued

Date of Qbservation
July
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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TAELE 2--Continued

; : .

Date of Observation
Water Jul

Temp., 16y11 18 19 20 23 22 23 24 25 26 27 28 29 30

0 ¢ 0 06 0 ¢ 6 06 ¢ 0 ¢ O
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These data indicate that weather varlability may influence
time of spawning. However, the data show that no apawns
were found after the water iemperaturs had gone above elghty
degrees., This was 1n line with the findings from the obser-
vationa made in 1951,

In 1953, twenty~five pens of catflish were used in pro-
duction of catfish. In each instance, the catflish were re-
paired ap soon as possible after the spawn was removed fron
the pens until late in the season. Stocking of the ponda
was not done until May 24 after the water had reached a
temperature of seventy degreea, Dlata on the number of spawns
found and the corresponding water temperatures are shown 1in
Table 3.

According to the dats in Table 3, the first spawns were
found on May 30 at a water temperature of seventy-two degrees.
ko epawns were found at a lower temperature during the perlod
of observation which lasted from May 24 through July 20, 1953,

Data from these production records indicate a very nare
row range of water temperature within which the catfish spawn,
extending from seventy to eighty degrees in normal weather
conditions. The few aspawning sctivitlies that occurred at
lower temperatures, it 1s believed, were due to unseasonably
warm weather which quickly reverted to ¢ooler weather.

Durling 1951 and 1953 the earlliest dates on whloh spawns were

found were May 22, and May 28, respectively. During 1952,
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TABLE 3

SPAWNING ACTIVITIES OF CHANNEL CATFISH STOCKED IN PENS
AT LAKE DALLAS HATCHERY ON MAY 5, 1953, AND
OBSERVED FROM MAY 24 THROUGH JULY 20, 1953

Date of Oﬁaervation
Water Juneg

Ma
Temp. 2k 25 26 27 28 293031 1 2 3 4 5 6 T

859
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TABLE j-=-Continued

Date of Obsarvation
June

8 9 1011 12 13 14 15 16 17 18 19 20 23 22
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TABLE 3-~Continued .

Date of Obaefvation.
Water June July
Temp. 22242052627 28 26 30 1 2 3 4 5 6
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TAGLE 3-=GContinued

Date 6f Cbsarvation -
July
7.8 .9 1011 12 13 14 15 15 17 38 19 20




the earliest date was May 7. Thege date were secured from
cbgervations recorded at the Lake Dallas Fish Hatchery in
north-gentral Texas, and are belleved to be representative
for this area.

A largo number of eggs are produced by one flsh, It
has been determined that a three<pound catfish will produce
approximately four to five thousand eggs in one season, &
six~pound catfish wlll produce approximately twelve to four-
teen thousand egge in one season, and an eilght or nine-pound
catfish will produce bhetween twenty-and twenty~five thousand
e3u8 in one aeamon.l

¥When the femalo hasg lald the first layer of eggs, the
male passes over these and expels mllt, the male germ cells.
This procedure is followed until all layers have been stacked
on top of one ancther, During this process, the female cat-
fieh may or may not leave the spawning area. In the event
that she does, the male will meek her out and sescort her back
to the apawning area untlil the spawning is completed. The
gompleted spawn is a hemispherical mass lying at the bottiom
of the spawning area. Each layer of eggs is firmly attached
to the preceding layer because of the gelatinous covering

around each egg. The egg mass is firm but resilient to the

lgernara Lens, "Propagation of Catfish," z;§5§$gggxg
Fish Culturist, Vol. IX (Sept.-Cct.=-Nov,~Dec., 1 .
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touch., Seemingly,. it is very solid, but closer sxamination
reveals that there appear to be small interstices for water
eireulation throughout the entire mass.

Once the spawning 1e finlshed, the male vatfish forces
the female from the spawning area and at times the battle is
terrific. When the battle is decisive, or the female cat-
figh has been removed f{rom the pen, the male will begin his
ceaselesa vigil of fanning and guarding the eggs.

Very soon after fertilization the sggs show a cephalic
develcopment. The incubstlon period ranges from seven to
nine daye depending on the water temperature. If the tempera-
ture range of the water is belween seventy and seventy-two
degrees, the perlod ias approximately nine days, and may be
elght days where the water temperature 1sg between ssventy-~
two and seventy~four degrees, If the temperature ls seventy-~
five degrees, the eggs wlll hatch in seven days. At such a
temperature, the embryonlc development progresses rapldly
from the cephaliec development and on the fifth day the body
of the small catfish can be seen with the unalded eye. On
the sixth day the spawn becomes flacclid and the small cat~
fish show deflnite gigne of 1life by movement in the egg eac.
On the seventh day the eggs begln to hatoh and within a few
minutes from the time the Tirst eggs hatch the last ones
have hatched. The process is the same at the lower tempsra-

tures,, but is slower.
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The eggs in the outer layer, the ones last lald and
fertilized, are the ones which hatoh first, and the egge in
the layer first laid and fertilized are the last ones to
hatoh. Jugt exactly how thigs is scccmpliashed 18 not known,
but 3t is the opinion of the writer that the layer of wsggs
on the bettom recelves a lesser amount of oxygen than those
on the outslde and are retarded sufficiently to hateh later
than the other layers. Another supposition 1s that the eggs
in the bottom layer remain ccoler than the outer layer which
is washed with warmer water by the male ag he "fans" the
eggas.,

The catfish fry, the newly~hatched little fisgh, are
one-fourth of an inch long when they are hatched and are
trangparent exscept for the cephalic region and the yolk.
Within the next four or five days the yolk is absorbed and
the catfish fry grow to the length of cone inch. At this
time their bodles have taken on a blue oocloration. They
are now ready to place in the rearing ponds for feeding.

The amount of recovery of fingerllinga, emall catfish
ready for stocking purposes,, from the rearing ponds dependa
upon a number of factors. The condliion of the water, the
extent of insect infestation, and the care and feeding all
enter into the final results, Records ¢of the number of
fingerlings recovered, the size of the ponds, the amount of

feed, and the total pounds of fish produced were kept at the
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Lake Dallag Fish Hatehery during 1952 and 1953 and are pre-
sented 1n Table 4 ar indissative of expected results in reare

ing ecatflish fry to the fingerling stage.

TABLE 4

SIZE OF REARLING PONDS, AMOUNT OF FEED, CATFISH
FINGERLINGS REGOVERED AND THE TOTAIL, POURDS
OF FISH PRODUCED AT LARE DALLAS FISH
HATCHERY IN 1952 AND 1953

Number Aores Fead Number of Flah per Total

of Pond  of Water Recovery Pound Founds
1952
17 1.00 1,500 11,200 75 20
18 « 91 1,800 #2 000 115 149.0
19 1.21 2,300 51 300 125 450.4
20 1.00 2,300 45 000 95 4737
21 .81 1, 900 57, 000 130 442.3
41 +88 1,100 28,570 100 285.7
42 +88 1,300 33,000 100 330.0
43 +38 1,300 43,000 90 478.8
44 .88 1,400 21,000 95 210.0
1953
41 .88 800 324 300 200 161.5

42 .88 880 41 100 100 410.0

The data in Table 4 show ¢onsiderable variatlion in the
recovery of fingerlings, the amount of food consumed, ihe
fish per pound and the total number of pounda recovered.

These variations vere due to a number of factors. The year
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of 1952 was an extremely dry one in Texas and the water in
Lake Dallae fell to s oritically low levael. The hatohery
water supply falled. Due to this the ponds had to be drained
later than normal, The longer feeding time and the contami~
nated water combined to produoe very poor results 1n some of
the pens. In 1953 the water supply was adequate and the cat-
fish {ingeriings were harvested at near normal time, The re-
sulte show a much lower feed consumption and the total pounds
of fish produced slightly lesa. Under normal or average cone
ditlons, the recovery of fingerlings should be somewhere near
the 1953 returns where 161.5 total pounds of fish were re-
sovered from the uae of 800 pounds of feed in .88 of an sore
of water.

Necessarily, these tiny fish were kept in a erowded con-
dition from hatehling to shipping as the alm of the hatchery
is to produce quantities of fish Instasd of size. Thia
erowded conditxon retards thelr growth from the beginning, and
after the flrai rapld growih of the fry into fingerlings, the
eatflish used to be reduced in rmumbers A1f they are to continue
to grow at & rapld rate.

The catfish fingerlinge are then introduced into the lakes
and ponds of the area to be stotked. In a normal pond thease
fish will grow to be adults within twelve to eighteen monthsa,
in a two-acre pond on the farm of Ted Dealy in the Dallas
arsa 1,000 catfish fingerlings were stocked in Odgober, 1540,
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and fed, Cn November 1, 1941, eight catfish were caught
vhose average weight was 15.6 ounces. Ey the following epring
these fish would be capable of spawning since it has besn ob+
served by the writer that one-pound channel catifish are caw
pable of producing spawns.

Tnese date indicate that channel catfish, il they are
properly cared for, will develop from fry into fish of desir-

able welgnt in llitle wore than one year's time.



CHAPTER III

METHODS OF PRCPAGATION AND HANDLIRG OF THE SOUTHERN

SPOTTED CHANMEL CATFISH ICTALUARUE PUNCTATUS

The purpose of thias chapter 1s %0 describe methods of
propagation and handling of the southern spotted channel
catfish. Atteniion 1ig given to the selegtion and care of
brood stock, propagation technigues, methode of sexing or
pairing catfish, and to the ¢are of brooed gtook before and
during spawning.

Selection and Care of Brood 3tock

The procurement of adult males and females for propa-
gation purposes frequently poses a difficult problem to the
hatohery coperator. In order to be aseured of z maximum pro-
dugtion of young fish, it is important that the brood fish
be welle-developed and in good physical condition. 4 channel
catfish 1s in good physical condition when it 4is well-fleshed
end the bony structures of the skeleton not prominent. This
flesh le firm to the touch and the fish during the handling
necessary for the selectlion will be vigorous in hles actions.
In addition the fish should be well~-dsveloped mexually. This
is determined by the ease with which the male or female ohar-

acteristics may be distlngulshed. These characteristice are

30
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degoribed in detall in another section of the study (Figures
1 and 2, pp. 41 and 42;, The selected fish must aleoc be
capable of maintaining themselves under conditions of ocap-
tivity. ¥Fleld experiences have shown that certain native
stralng do especlally well in small impoundmenta. Theso cat-
flsh are usually found in the small intermittent streams
where the eonditliona of the small lmpoundments are more nearly
dupllicated as during part of the year 1i is a flowing body of
water and during the remainder of the year it is a reservolr.
As no exteraal characterlstlic has been desoribed to distin-
guish thope eoclliected from partiocular stresmas, the best re-
gulte have been.obtained by constantly oulling the least de~
sirable broed fish from the breod etock each ysar. Thome
eatfish that do not melintain themselves in the hatchery ponds
are culled as unfit for production.

Over a pericd of years, brood stock for propagation has
been obtalned from sush sourcesg as rivers and gireams. Cen-
erally, there 1z no preferred method of capturing bhrood fish
used for propagation purposes., Successful captures have been
made with fyke nets, trammel nets, and hook and line,

Today, howevar, encugh brood atock exista in the hatchery
ponds to perait the ghipment of brood sloock from one hatchery
0 snother as the need arises., The present brood stock in
the hatcheries lg compoesed of adults that are the progeny of

peveral generations of catflsh which have been reared in
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captivity. Generally, each hatchery of the Texas Geme and
Fish Conmiggion 18 capeble of producing its own brood fish.
Some brood stoek 1s produced in the Latchery eagh year Lo
replace those calfish which are loat from old age, mis~-
handling, disease, and intrs-species competitlon.

Two methoeds are employed in the production of brood
gtock from the crop of fingerlings: (1) those specimens
vihich are larger than the average fingeriing are separated
end held over for brood stock when they reach maturiiy;
and {2) a group of normal fingerlings are selected and fed
for one year and the most desirable specimens of this group
are kept for broeod atock. Oecasionally,, hatchery operstors
find it neceasary toc procure brood stock direstly from
streams. This practice is euployed only at those {tlmes
when a sudden, unforesean depletion of bLreod stock ogours.

The hatchery operator or those interestsed in the se-
lection of brood fisgh should know something about the age
gpan of fish or thelr natural productive limits in order to
know the length of time that a brood fish msy be usged for
reproduction. This information ie needed as an indlcator
when to replenlsh the brood gtocik.

In 1947 the writer became interested in finding a method
for the deterwlnation of the age of the members of ths cate

fish famlly. 7The first atteapts followed the work of L. A.
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Adams, a resesarch worker in Illincis.r In an article con~
cerning the age of fiagh, Adama lndliested that the vertebrae
could show the age of the catfish., Thie method called for
the sectioning and polighing of the vertebrae. The spine
was aleo indlicated as 2 possible source for age determina~
tion,

The maln objlection t¢o using the vertebrae method of
age determination was that it called for the saerifles of
the fish, Study, therefore, was concentrated upon examina~
tion of the splnea of living catfish. The use of the vertee
brae methed, however, was not completely abandoned, and upon
publication of an article by William M. Lewis? in studying
vertebrae without sectioning renewed sttention was directed
to this method., In an experiment with bullheads {Ameiurus
melas) in the Lake Dallas area, the accesgsory marks de-
seribed by Lewls were found to be too diffloult to dlstine
guish from the true annull to give an accurate indlecatlion
of the age of the catfish.

In the study of the aspines of [lsh, experiments were
gonducted with channel catfish taken from experimental ponds

at the state fish hatchery at Lake Dallag, Texas. In this

1L‘ A. Adamg, "Determination of the Age of Fishes,"”
reprinted from the Tranaaetio of the élllnais State Agademy
ef Sclence, Vel, s No, March, .

2william M. Lewis, “The Use of Vertebras as Indicators
of the Age of the Northern Black Bullhead," reprinted from
lowa State College Journal of Sclenge, Vcl. KXIII, Ko, 2
(January, 1049), pp. 209218,
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way it was pecaslble to seleot fish that were known to be one,
two, or three years 0ld, reapectively.

The pecteral spines of the channel c¢aifish were firast
cut into saggltal sections. This wae done to determine the
reglon of greatest accuracy for reading the annulus formation.
This work indicated that a sectlon near the base of the spine
is best for this purpose., The spines were then c¢roas~sectioned
from the base to the tip as a further determination of the most
1deal region for reading the annulus. Agaln the bage of the
spine was indlecated as the more acourste region to be emplioyed.
This method &8l1so pregents an opporiunity te remove the apine
from the catflsh and leave the specimen allve for future
reference.

The equipment used to section the spines was a small,
eircular jeweler's saw, This saw had very fine teeth and left
a smooth cut that did not require hand polishing, By using
a table for the saw, 1t was pessible to cut the section to the
desired thlckneas. The saw used in thls experlment was powered
by & 1/20 horsepovwer elestric motor with a standard g inch
hand-tightened chuck for mounting the saw mandrel. The ssnder
mandrel was aleo used in the same chuck for the grinding.

Discs were cut from the regular sheeta of emery cloth by e
cork borer. Later, it was found that a small grinding wheel
gave better results than the sander dlscs, The grinding was

done to bring the sections to the required thlckness.
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Wheri the sections were first gut they were cemented to
a glass alide with olear fingernall poligh, This held the
sections pufficiently firm so that grinding could be easily
acoomplilghed without damage to the sestion., #ith ocaasional
onscking under a wlde~field vision binocular mlcroscope, the
thickness of the section could be better prepared than by
grinding all of the sections o the same thickness. After
the grinding was oompleted, the section and slide was washed
in acetone alcohol. Thie removed the fingernalil poiish that
had caught the dust from grinding the seetions, but did not
remove the seciion from the slide.

Plute 1 iz a photograph of the bone gectlion as ground
from a catfish that was known to be three years old. This
gsectlion was taken from the apine 1in the joint attaching it
to the pectoral girdle, The third ring as shown iz Just
being lald down. The olear rings are considered the snnual
rings lald down during the seascn of lesst growth, The wider
and more opaque areas are bone formastions which are lald down
during the time of more repld 5rowth.3

This method of using the c¢ross sestion of the pectoral
spines for age determination of channel catfish age was used

&"A

in experiments made by Kermit &, Snesd. gorrelation factor

3&dama, op. git.
*Kermit E, Sneed, "A Method for Caleulating the Growth
of the Channel Catfish Ictalurus Lacustris Punctatus,” re-

printed from Transactions of the American Figheries Soclety,
Vol. LXXX (1951), p. 36. '
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of 0.969 was found in the use of the c¢ross section in deter-
mining age of ithe chamnel catfish. This is a relatively high
degree of correlation and 1s in line with the experiment con~
ducted by the writer in his study of the age of chanunel catl-
figh through a study of pectoral splnes.

By the use of this method, a study was made of the asges
of fish tnat dled in cne of the ponde &t the Lake Dallas Fish
Hatohery during the summer of 1953. The summer period was
choasen begause it 1s at this tlme when the greatest number of
fish are found dead. Thils ig possibly due Lo the fact that
in the winter the dead {ish seldom float to the top of the
water. This statement 18 made from the observation that the
mumbers of f£ish placed in the holding ponds and the dead
counted floating do not add up to the mumbers taken from the
pond upon drainlng.

The total number of fish placed in the pond under ob-
servation wasg 175. Thirteen dead fish were taken from the
pond and study made of their age through the sp%na method.
The possible age groups were divided into nine. No distina-
tion vas made between the fish that dled of old age and those
that died from disease or injury. From the polnt of view of
necessary repiacement of brood stock, this distinotion was
not necessary. Data in Table 5 show the possible age groups

and the number of dead fish that werse found in each group.
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TABLE 5

AGE GROUPS OF THIRTEEN FISH THAT DIED FROM VA:IOUS CAUSES
AS DETESMINED BY STUDY OF THEIR PECTORAL SPINES
AT LAKE DALLAS FISH HATCHEXY IN 1953

Age Group Number of
Fieh

I A 4 2 2 ¥ 8t & e » 5 & ¥ 0w Q0

II ¢ & » & 0 » v ¥ 4 O & 5 » a 0
III * L J » . ] . L] L] * . * . - . 3
IV * » & ¥ & 3 F B 4 5 P B 8 » 2

V L L] L *® ¢ ¢ o L] L] * *» a 2"

VI * ] [ [ . ] » ] * . L * [ L] [ ] 3
VII * & & 32 & 2 & 2 4 & + » 8 l

The average age of degth of the channel catfish from
all ceuses was:found to be.&.??. The active productive
life of the channel catfish in the Lake Dallas Fish Hatoh-
ery, when baged on theae findings, 18 belleved by the writer
to be near three yeara. By replacing a few each year the
brood stock ¢can be maintained at the desired level. The
oldest specimen examined by the writer was from the Tyler
hatehery; it had attained eleven years of age. Pogelbly
the channel ¢atfish may live for longer periods of time in
natural waters.

In the care and feedlng of the brood ¢atfish and the
resring of fingerling catfish for brood stock, knowledge is
needed of the natural food of these fish. The writer was
unable to find any reference to the natural foed habits of
the Southern epotted channel catfish in the literature in
the field. It 1s belleved, however, that information on

the food habite of any of the c¢atfish family would be
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indleative of similar f0od habits of the others, A atomach
analysls, therefore, was made of one hundred and £ifty~two
yellow bullhead catfish, Ameiurug natalis (Rafinesque).
Data in Table 6 show the type of food found in the stomache
of the figh and the percentages of eash type.

TABL& 6

TYPE AND PERCENTAGES COF FOOD 1IN THE 3TOMACHS OF ORE
HUNDRED ARD FIFTY-TWO YELLOW BULLHEAD CATFISH
AT THE LAKE DALLAS FISH HATCHERY

Iype of Stomach Percentage
Content

Fiah » L] » . » & . ’ TEQ 97
Debris &« = e B+ = ¢ & 12; 13
Insects c e v oa e e e 8.05
Higher plants « + + +» « . . . 3.78
Nematodes s e e s v e e 1.84
&13&& L TN T S SR . 7}:
Sand t s 4 3 4+ & w ». wtfﬁ .

Minute qusntities of crustageans, spiders, csrayfish,
mollusks, snail, and grape geed were also found. This in-
formation would indleate that the normal dlet of the catfish
1s meat. This corresponds with results shown in the feeding
of the brood catfish at the Lake Dallas hatchery. Ihe higher
protein dlet has been found by the writer to result in better
fish conditioning. OQatmeal used as a gupplementary dlet with
the higher protein food has aleo been found 0 give good re-
sults when fed to the brood stoeck in the spawning pena,
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Kethods of Sexing or Palring Breodfish

The female catfish has a more slender head than the male
of the game body length; but as the c¢atfish grow older and
larger this difference la less notlceadble. This character-
istic, however, 1s useful in that experienced hatchery per-
gonnel ¢an often pair the brood fish in thils manner with
100 per cent accuragy. ¥ullness in the abdominal region
does not necessarily denote the presence of eggs &8 the male
will often have encugh stored fat te be confusing.

A more accurate method of palring brood catfish is the
examination of the urogenital openings. WwWhile handling the
catfish for the close eerutiny necessary, the catfish is
grasped firmly around the ¢audal peduncle. This induces
temporary paralysis &8 long as the grip is maintained and
allowe the handling to be gentle and non~injurious to the
figh.

As shown in Figures 1 and 2, the urogenital opening
of the female 1s round, smooth, and possibly elightly
reilsed above the surrounding area, whereas the urogenital
opening of the male 1s oblong and protrudes. If the pro-~
trusion is not definite enough for conclusions, a dbroome
gtraw moved back and forth across the opening from anterior
to posterior will hang on the male. If further doubt ex-
iate, the broomsiraw may be inserted gently into the uro-

genital opening. The opening of the male enters &t an
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Filg. l=«Ventral view of male and female figh showing
urogenital openings.




Fig, 2--51de view of male and female catfish showing
urogenital openings.
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angle from the caudal region while the female enters perpen~-
dioular to the ventral side. Katurally this progedure in-
voives a certasin amouni of danger to the fish and should be
enployed only when identifilcation by all other means fallse.

| 8ince the female will eat the spawn 1f 1t ia poselble
for her to do so, 1t is advisable that the male be the larger
of the twe fish in the pen. However, s smaller male ls often
able to control a larger female. Occaglonally one or beth

of the ocatfish are killed while the male is proteoting the
spawn from being devoured by the female. This situation gan
be alleviated by the removal of the female from the pen as
goon as the spaewn has been ohserved. Oscasionslly, the
initial battle has occurred before the spawn has been found
even though the jare are checked for spawns each day. The
vemoval of the female will stop what would otherwise con-
tinue as a runnlng battle.

When the oatfish are spewned in an cpen pond, there ls
no chance to remove the female. The pracstice in this in-
étanae is to remove the gpawn from the reseptacle or the
receptacle and the spawn are removed from the pend.5 The
spawn thus removed from the care of the males catfish is then
placed in running water alone or in combinatlion with some

mechanical device to agitate the water in a manner similar

5H. L. Canfield, "Artificilsl Propagation of Those
Channel Catfieh," Progressive Fish Culturist, Vol. IX (Jan.~-
Feb. ~March-April, 1947), p. 127. '



to the action of the male catfish during the insudbation
perlcd. It 1s thought thet the female eats the spawn due
to the lagk of sufficient food of a high protein diet as the

female seldom eats the apawn if fed well and regularly.

Care of Brood Stook before and durlng Spswning

If the brood stock are not maeintained in exsellent con-
dition through the spring, they frequently resbsord their
eggs or sperm and consequently will not perve in the oca-
pacity for which they are intended. The male, in partiou-
lar, muat have ample quantities of stored fat gince he does
not feed during the incubation nor directly after the hatch-
ing of the eggs.

After the brood stock have been palred and placed in
the pond or pens, they will not be ready for spawning until
they have begome acquainted with thelr new surroundings and
recover from the handling. After the third day the recep-
tacles should be checked regularly for eovidence of spawning
activities.

The firat indication that the catfish are preparing to
spawn is that the earth in front of the jJar ie fim., This
is caused by the activitles of the male catfish in e¢leaning
the silt from the spawning area. The receptacle lg alse
thoreughly c¢leaned becsuse colleotions of allit will inhiblt

incubatlon or destroy the spawn entirely.
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Some halehery men chetk the receptacles every other day
la order to disturd the fish lesa. Dally checking, however,
reduces the chanee of the female devouring the spawn bofore
she can be removed from the pen. The chedking progedure son-
slats of removing the male from thée receptacle and chedsking
for the spawn. 3everal methods are employed in removing the
male catfish from the receptacles. One method conslsts of
ingerting a ehort length of rubber hose into thé mouth eof the
receptacle. The male caifish wlll uweually grasp the hese in
his mouth and san be pulled from the redeptacle. If the
catflah refuses o grasp the hose or releases it before ha
¢an be pulled from the recaeplacle, the hose can he pushed
past the head of the fish and used to touch him on the
caudal reglon., The fish reacts to this stimulus by swimming
out of the receptacle. The receptacle can then be checked
for a apawn with the bare hand.

Another means of protection for the hatchery personnel
is the use of a heavy glove., The glove must be removed be-
fore cheaking for the spawn since the eggs tannot be felt
through heavy leather, cotton, or rubber. A third means is
t¢ use s heavy woolen sock drawn over the hand and foresrm.
The toe of the mock i left dangling below the finger tips
to act as a decoy for the catfish. As the spswn can dbe
felt through the sock without damaging it, the hand and

forearn are protected 1f the catfish decldes to return
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before the ohecking has heen finished. An experienced
hatehery man may uee no device for protection with little
danger of being bitten by the catfish. In using the bare
hand, the hand is moved into the mouth of the receptacle,
fingers extended together, palm up, and in contact with the
top slde of the receptacle, Az long as the hand is kept
flat against the receptacle, the catflesh cannot take it
inte hia mouth. In this way the hand can he extended far
enough into the receptacle to touch the catfish on the
caudal reglon and csuse him to leave the receptacles.

If the open pond method 1s used, the spawn or the
gpawn and receptacle les removed., If the pen method i
used, the female may or may not be removed. If the female
is not removed then esch pen must be fed regularly to in-
gure that the female d&ces neit have the added incentive of
hurnger te devour the spawn.

After the proper time for hatching hses elapsed, the
receptacle s agsain checked to see if the spawn hag hatched.
When the apawn has hatched it is removed from the pen with
1te receptacle., After about five days the small catfish
fry are ready to be placed in the ponds for rearing to the

stage of fingerlings ready for stocking purposes.

Propagation Technlques

Open-pond meéthod.~-Methods of handling the brood stock

and collectling the apawn vary in different hatcheries, In
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certain hatcheries the catfish are Introduced into open pondas
contalning submerged receptasles which recelve the apawn or
mass of fertilized eggs which are produced by the male and
female catfish, This procedure 1s known as the open-pond
method. This method is characterized by the fact that the
¢atfish are permitted 1o choose thelr own mates from within
the group introduced into the pond. The chiefl advantages
of this method lie in the fact that the pond requires little
preparation before recelving the catfish. The receptacles
Tor the spawns are placed in the dry pond in the proper
positiong and the pond filled untll the water level is Do~
tween twelve and eighteen inches above the top of the recep-
tacle. These receptacles used may be jars, c¢ans, or kegs.s
The cans commonly used are the wide-mouthed, ten~galion
milik cans. These cans have a hole punched or drilled at the
highest point of the can and that side ieg placed uppermosat
to permit the air to escape,when the pond is filled with
water. The common nail keg is also used since 1t may be
obtained at less expense and will ordinarily last longer
than m%lk eans.7 Since the kegs are made of wood, they must

be anchored in some appropriate manner. This can be done by

6Gaorge A, Morris, "Lives of Gus and Gertie,” Mlsaouri
Conservationist (Marech, 1950}, p. 32,

TLens Gerhard, "Propsgation of Catflsh," Progressive
Figh Culturist, Vol. IX (Jan.~Feb.~Hareh-&pril,.i5375.
PP 231"2330
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attachling them to stakes driven into the sarthen bottom of
the pond or by pouring & layer of concrete in one side of
the nail keg. In the Texas State fish hatcheriea s crock
jar is commonly used in catfish propagation. The Jjars are
1lluetrated in Figure 3 on the following page. As shown
they have the following apecificatlions: helght, twenty-
two inches; body dlameter, fourteen incheas; and mouth di~
ameter, elight inches, Apertures ars placed near the top
of the Jjars and these also serve as hanﬁles.a

The open pond techniques of catfliash production may be
sdapted to any pond whigh will support fish 1life. The re-
strictions which must be cbaserved are: (1) use of proper
munber of receptacles for the palrs of brood flah used, and
(2) osorrelating the size of the pond with the number of
brood catflsh placed in 1t.9

8uarion Toole, "Propagation of Channel Catfish,"
Texas Game and Figh (Mereh, 1951}, p. 14.

canfield, "Artificlal Propagation of Those Channel
Catfish," Pm§r§$azxe % Culturist, Vol. IX (Jan,-Febd.-
' by De. Aifs

Mareh-Aprl
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Fig. 3=~Crock jar used 1in spawning
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fen method of propagating catfish.--The second procedure
sometises used in propagsating channel catfish is known as the

pen method., It is differentiated from the open pond method
in that selected palrs of brood filah are placed in enclosures,
or small pens, which separate them from the remainder of the
pond and other pairs of dbrocd fish. In the pen method of
spawning, the pene must extend far enocugh ocut into the pond
so that the jare wlil de from twelve {0 elghteen inches be~
low the surfaee of the water. The Jar should face the open
water rather than the bank of the pond, and should bs slightly
elevated 8o &8s to permit the alr teo eacape from the Jjars
through the apertures for that purpese. There should be
enough space on either side and in front of the jar 1o per-
mit hatchery persennel to work. The width of the pen may
vary with the working space desired; however, less than eix
feet 1s usually inappropriste. Figure 4 on the following
page illustrates the end view of such a pen.

The pen construction is composed of wire fencling or
wood. In the event wood 1s used, as illustrated in Figure 4,
& picket-type fence should be used with the pickets spaced
sufficiently far apart to just retain the catfish in the
pena. The wider the space between the plokets, the batter
agcess of the wind action to the water in the psns. In
glther cage the construction of the pen should extend into

the bottom of the pond to the depth of twelve inches and
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Fig. 4--End view of a pen enclosure for brood

channel catfish.
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above the water to the same extent as lg shown In the pre-
ceding Figure 5., This will prevent the fish from burrowing
under the fence or jumping over as they may be ineclined to
do. Each pen is numbered so that accurate records may be
kept on the gpawnlng sctivitles.

The ponds used in the pen method must be large enough
to support the total number of brood stock needed in the
pens &t any one time, Kven though the pens themselves may
actually oceupy only & smell portion of the pond, hatohery
men have found that & certain area-volume relatlonship must
e mainteined in order to sarry on successful propagation.
The chief advantage in using the pen method is that (1)
better ylelds of fingerlinge are obtained from the same
mumber of brooed stock, and (2} the hatchery personnel have
eontrol over the spawning process of the catfish.

As ezch pen 1s used for more than one palr of catfish,
there are more brood figh than can be used at one time.
This gives the opportuniiy of selecting tha;e that are
ready for lmmediate spawning and for the otherg_to remain
in the pond for further feeding and later apswning.

Attention in this chapter has mainly been centered on
the selection and gare of bhrood fish and propagation teche
niques. In the next chapter detalled attention ie given to
the care of the catfish fry after they have heen suscess-
fully propagated.



CHAPTER IV
JARE OF THE CATFISH FRY

Attention is given 1in the present chapter to the care
of the catfish fry after they have been removed from the
brood penas, the recommended number to be stocked per acre

of water, and the kind and amount of feed to be glven.

Care of the Fry

In thé event the receptacle has been left in the pen
or pond for the male catfish to care for the spawn,; the re-
ceptacle and the catfish fry are removed as soon as the
spawn has been hatched. From here they may be elther
stocked directly into the rearing ponds or they may be
taken to helding troughs for the length of time necessary
for them to absorb the yolk or even longer if such a need
arises. Where the aspawn is hatched in the troughes, the Iry
are sometimes held and fed in the troughg for two or three
weeks.l The growth of these emall catfish, however, is
very rapid at this period and by the tlme the yolk has dla-

appearsd, they can well fend for themselves.

1Ganrleld, "artificial Propagation of Those Channel
Catfish," Progressive Fish Culturist, Vol. IX (Jan.-Feb.-
March~April, 1947), p. 127.




55

These fry can be stocked at the rate of 100,000 per
agre of water, bhut at this high rate the waste products of
the small ocatflieh will pollute the water encugh to endanger
the lives of the catfish fry. The larger asmounts of feed
that will be required will alsc be another source of cone~
tanination. For rapid and relatively trouble~free growtih,
75,000 catfieh fry or less are atocked to each surface acre
of water. The pond should not{ be filled with water until
the day the catfish fry are to be placed in 1t., This elimi-
nates the immediate danger of dragonfly nympha which prey
upon the catfish fry as some time lg required for the drsgon-
£fly eggs to be lald, hatohed, and developed inte nymphs. The
catfish fry, slnee they are the small fish of a spawn or
spawns that feed and act as & group showing no tendensy of
leaving the group to feed and act ag individuals, are partiou-
larly wvulnerable to attack by these dragonfly nymphs. An
entire hatch tan be destrdyed in a short time.

After stocking, the fry are fed on & high protein dlet
that hae been ground inte fine enough particles o thatl they
may ingest Lt with ne troukle. ¥For this feed, ground besf
heart im excellent although 1t 18 expensive. Beef and hog
livers tnat have been rejected as unfit for human consumption
have algo been used, This {ood, however, is believed to have
been the cause of loas In the catfiash fry where 1ii{ has bsen
uged. In one pond the loss was 85 per cent and other ponds:

showed a loas of 5 per cent and a continuing losa before



alterations vere made, When the diet was changed, the loss
stopped. In the Texas state flsh hatcheries, ground, de-
hydrated meat seraps with most of the fat removed are used
for feeding the ¢atfish fry. This glves excellent results
and ie much less expensive than beef hearis or beef and hog
livers,

When first placed in the rearing ponds, the catfish
fry oan consume very little food, but they should be Ted
regularly although lightly. The food 1s scattered around
the edze of the pond in the shallow water. Ag the ¢atfiah
fry move and feed sarcund the pond, they encocunter this food
an the bottom of the pond. In a very short time they have
learned to search for the food and later they learn that a
truck driving slowly by the pond followed by a splash means
that the food is avellable to them. At this staze of develop~
ment they wlll follow the truck and wailt for the food. After
they have learned to come for their feed, they will begin
feeding on the surface of the water. From this time on they
can be easlily observed. Thle top feeding ocourg within three
to four weeks safter they have been iniroduced into the rear-
ing pond. While they feed on the surface of the pond the cat-
fish fry can be seen moving to the feeding area from all
regions of the pool,

The feeding starts with about two or three pounds of
meat scraps dally and 1s inoreassed continuously until the

catiish are harvested. In a& heavily stocked pond, the
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feeding will incraase to twenty poundg dally at the end of

s three-nonth feeding period at which time the amall catfish
may attain a length of three inches. If larger flsh are de-
glred in the same lengih feeding period, the mie of atocking
should be legs, At the end of the three-month feeding period
the catlish {ry are ready for stocking in the various ponds,

lakes, and stresms of the area.

Care of the Fingerlings

Fingerlings, at the end of the three-month feedling
period, are stocked by the Texss Game and Figh Commission
at the rate of meveniy-five to emch surface acre if siocked
alone, or at the rate of fifty to the acre if stocked with
other fish. In an average pond in the north~central Texaes
area, these fingerliing catfish ¢an be expected to reach the
weight of one pound twelve months after they have been intro-
duced into the pond or lake. If the lake owner is willing,
he can produce a much greater growth in the same lengih of
time by supplementary feeding. As an illustration of what
1s posslibdle, results obtalined from the Ted Dealgy farm near
Roanoke, Texss, are summarized below., A pond of two surface
acres on the Dealey farm was stooked wlth channel ¢atfish .
at the rete of seventy-five per acre in October, 1940. On
November 1, 1941, an incomplete harvest yielded the follow-
ing fish:



blue-channel catfish welghlng one pound eight ounces.

o

Southern spotted channel catfish weighing eight vunces.

Southern spotted channel catfish welghing fourteen
ounces.

L4

2 Southern spotted channel catfish weighing fifteen
CUNCOG.

1 Southern spotted channel catfish weighing thirteen
ounoes,

1 Southern spotted channel catfish weighing ten ounces.

The combined weight of the nine fish was five pounda
elght ounces. This fish harvest isz indicative of what may be
expected under favorabls growth conditions for the spotted
channel ecatfish and other types.

in the selection of feed for the fingerlings, the pond
owner should use the food moat readily avallsble for him,
Gotton seed oake, hog supplement pellets, corn, oats, wheat
or stale bresd will all give good results, but it has been
found that the higher protein content will yield the best
results. With the dally feedlng of hog supplement, one pond
owner was able to oateh a three~-pound eatlfish from his tank
twelve monthe after 1t was stocked at the rate of aeventy-
five per acre. The channel catflish feeds well in the colder
weather and does not seem to be affected as much as the scale
fish by the cooler water slowing their metabolism. The chane
nel catfish also feeds very well in the hottest part of the

summer, The supplementary feeding provides food 1n the
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winter when the natural food is at the lowest point of the
food cycle, and aleo provides more food than the pond could
produce in the summer,

Production records of channel catfish at the Leke Dallas
Figh Hatchery illustrate the possibilities of raising finger-
ling catfish to sizes favorable for use. On December 5, 1943,
Hatohery pond No. 21 wlth s surface arsa of .8]1 of an acre
was stocked with 800 Southern spotted channel catfish finger-
linge from two %0 six inchea in length. This pond was not
fed, At the end of one year, fifteen oatfish exceeding eight
inches in length and with a combined weight of 25.1 pounds
were harveated. Six hundred and ten catfish less than eight
inches in length with & total weight of 410 pounde were also
taken. Of the B0OO original stock, 625 catfish with a combined
welght of 435,11 pounda were recovered. This pond was very
fertile from previcus heavy feeding in preceding years.

Pond No. 21 with a surface area of .81 of an acre was
stocked with different varieties of fish on October 5, 1940,
a8 follows:

500 3outhern gpotted channel catfish, Istalurus punetatus

100 Southern channel c¢atfish, bob-tall variety

175 Black Crapple, Pomozls nigro maculatus

200 Green Sunfish, Lepomis gyanellue

150 Texas Golden Shiner minnows, Notemigonus grysoleucas
These fish were fed. Data In Teble 7 show the type of feed,

the amount, and times of feeding for one year.



TYPE OF FOOD FED FISH IK POND NO.
FISH HATOHERY, AMOUNT OF FEED FED,
AND TIME OF FEEDING FOR ONE YEAR
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TABLE 7

21 AT LAKE DALLAS

Time of
Feed1ns
Qotober 60 lhﬂo tdasnanes SRR
November 6o " seeeenss cronnas
Decenmber 20 o srsenvuy tesasaen
J&ﬁﬂ&ry 20 " savesrnee sesrnnse
Fabm&r‘y 20 “ LI B BN R N 3 N 1 LA I BN OF 3% N 1
March 20 " Tessens 84 -ﬁ'—lbﬁ-
April 60 " trecessae g
Hay 110 ¥ [ B3N B BN I R ] 1‘|2 “
= @i gw o B
u 140 :
&ugﬁst | 100 " 100 " 15
3eptember 100 " w
Oetober 100 " srserans e 15 "
Total 960 ibs. 230 lbs, 1lba,

Ap shown in the data in Table 7, a total of 960 pounds

of meat seraps, 230 pounde of bread, and 98 pounds of beef

heart were fed the 1,125 fish in the pond, 600 of which were

some variety of channel catfish.

records kept by hatchery

personnel show that at the end of the year, 373 channel cate

fish with an average welght of 1.52 pounds, and a total weight

of 566.96 pounda were resovered.

welght of 854

pounds.

All other fish had s totsl

At the time thieg experiment waas executed, in 1940, the

feed prices were lower than at the present time, but the

prices that could be expected for the produce were lover.

At the present price of §5.00 for 100 pounds of meat scrap,
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the total cost of the 960 pounde fed the fieh in Pond 21
would be $48.30. The present price for beef hearts is
twenty cents per pound, and the ninety-eight pounds used
in the experiment would cost $19.60. Stale bread sells at
the price of five cents per pound loaf. At this price the
total cost of the 230 pounds of bread would be §11.50. The
total cost of all the feed would be §$79.40. With a total
production of 566.96 pounds of channel catfish at the present
price of fifty cents per pound, a total of $283.48 can be
expected as a return.

Labor costs and the use of & truek for feeding also are
fectors in the cost of producing the fish. The frequency
of feeding was once & week in December, January, and
February. During the remasinder of the year the feeding
wag twice each week. For the meat scraps, ten minutes 1is
a sufficient time for the cperation. Preparatlon and feeding
of the beef hearts take slightly longer. The beaf hearts
were fed from once to twice each month. Allowing thirty
minutes for feeding and preparing beef hearts, and ten
minutes for feeding stale bread and the meat scraps; the
total time adde up to 18.5 hours. At a cost for labor of
$1.00 per hour, the cost would be $18.50. The expected
use of a truck at the cost of seven cents per mile on one-

half mile basis gives & coat for the year of $31.85.
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Costs and profits of the operation may now be figured.
The total cash return as figured was $283.48 while the total
expense a¢count including feed, lasbor, and use of a truck
wes $129.75. The net profit would be $153.73. Considering
the émall anount of labor-time required, this return 1ig
eapecially good when one thinke that only .81 acres of water
were used in this productlon.

Other production records kept at the Lake Dallas hatchery
glve validity to the foregoing experiment. On September 9,
1949, one surface scre, Pond No. 14, was stocked with 2,000
channel satfish fingerlings. These fish were fed a total
smount of 4,850 pounds of mesat screp from March, 19%0, to
December 21, 1950. At this time the pond was dralned and
896 channel oatfish weighing a total of 378.75% pounds were
recovered. The aversge veight of the catfish was .422 pounds.

On November 1, 1945, 1000 catfish fingerllings were
stocked in Hatchery FPond No, 51, whiech had an srea of 1.26
acres. In & period covering a year's time, the fish werse
fed 3,268 pounds of feed. Five hundred and thirty-three
eatfish, with an sverage welght of 5.75 ocunces, were re-
covered. The total welght of the catflsh recovered wae 191,54
pounds. Other fish ocame intec the pond from the water supply
and a total weight slightly cver 900 pounds was recovered
from rough figh,

Cbeservatlicne by the writer indicate that the Southern

spotted channel catfisgh ¢an be expected to arrive at maturity
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within eighteen months after they are hatched. Consequently
they should be harvested during the flrst year so that over-
population will not occur, It will alse be noted that the
channel catfiszh can be fed a supplement to 1ts normal diet
and ¢an be profitable produced as a meat supply. However,
this practice is not without hazards as shown by results of
feeding and low production of catfish in Pond No. 5l.

The presence of the numerous ponde and lakes on the
farme of Texas and the avallablility of catfish fingerlings
from the fish hatcheries of Texas preaent the possibility
to the farmer and the stockmen not only for ralsing their
own supply of fish but for developling a new type of farm

return from a hitherto unrecognlzed source.



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Suomary

The following findings may be used as a summary of the
atudyi

1. The propagation and rearing of the cohannel catfigh
in Texas flsh hatcherles has been largely on & trial-ande
error basia; comperatlvely few data on ralsing the channel
catflsh have been available for use,

2., Before the 1930's, little effort had been mads to
propagate catfish fingerliings for stocklng purposes; the
chlef cause of this was lack of demand for such stosk fish
and a beliefl that they could not be succesafully raised 1In
quantities aufficlent for astocking.

3. The Kerrville Fish Hatohery pioneered the way in
Texas in raleing channel catfish for stocking purposes, but
the operators of the Dallas and lLake Dalias {ish hatcherles
are due much ¢redlt for the development of succesaful propa-
gatlon of channel catfish for stecking purposes.

4, The work of the 501l Conssrvatlon Commission has been
influential in promoting farm lskes and ponds, thereby in-
areasing the demand for the channel scatfish fingerlings, fleh

that ¢an be easlly caught on & line and pole.

Ah
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5. Ko data on the 1ife hisiory of the channsel catflish
ware found in the research; information obtained by the
writer through field data reveal that the ¢atfish spawn in
north-central Texas in May, June, and July within a water
temperature range of seventy to eighty degrees, Farenheit,
in seasonal wesather for this area, the #pawn are deposited
along banks in the etreams and in receptacles in pens or
ponds at the fish hatcheries. Nommal hatching time ig saven
days, and the amall catfish fry abasorb the yolk in four to
five days afterwards. Within three to four months they
resch the fingerling stage at which time they are ready for
use in stooking lakes or ponds. Under normal condltions,
the channel ecatfish reach sufficient aize in & year's time
for use as meat.

6. In propagating the channel eatfish in captivity,
care anould be taken in selection and care ¢f the brood
gtoek, in sexing snd palring the brood fish, and 1ln pro-
viding & proper enviromment for spawning activities. The
spawn should be removed from the receptacle directly after
hatohing, if not before, and placed in a protected ares,
Two methods are used in propagating: (1) the open pond
method and (2) the pen method., Advantages of the pen method
are that the operator has ocontrol of the brood fieh and may

offer protection from insects injurious to the catfish fry.



66

7. Fleld experiments conducted by the writer indicate
that the productive span of the channel catfish averages
approximately three yeara.

8. The major portion of the food consumed by the chan~
nel catfish 1s some type of mest,

9. Fleld experimente show better results are obtalned
from brood stock where a high protein feed is provided.

10, Records avalilable of catfish stocked in farm lakes
reveal that catfish reach sufficient aize to be desirable
as meat in the space of one year's tine.

1l.. Production records of channel catfish ralsed in
ponds at the Lake Dallas hatchery reveal that a net profit
of value 1s posslble; market price of the fish greatly ex-

ceeded the cost of food, labor, and necessary truck expenaes.

Conclusions

The following conclusions have been developed from the
atudy of channel catfish produetlion for stecking purpeses:

1. Channel catfiah for stoeking purposes may be propa-
gated and ralsed to the fingerling stage with reasonable
guccess.

2, Farm lakes or ponds are adequate for ralsing channel
catflieh and have possibllitles of yielding a money income

the same as other erops harvested on the farm,.
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Regommendations

The following recommendation is offered in the iight
of information developed ln the study:

i. There should be continued study and experimentation
in the raising and feeding of the channel ¢atflish in order
to improve existing procedures and to furnish data valuabdle
to farmers and others wishing to stook and reise this fish

which reaches maturity and usable size in a short time.
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