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Age and Growth of the Chmmel Catfish, lctalurus
punctatus, in Lake Texoma1

KEBMIT SNEED, Unh'ersJty of Oklahoma Rese&I'eh Institute, Norman,
Oklahoma and

EDGAR M. LEONARD,2 Oklahoma }'Jsherles Researeh Laboratory, Norma.,
OkJahoma

llarkings on S<'ales llnd other bone structures such as otoliths,
,'ertbrae, fin rays and spines, and opercular bones have been used to
determine the age and rate of growth of many species of fishes. Collectively,
the works of Appleget anll ~Illith (1), Cuerrier (2), Sneed (9) and
~Iarzolf PH give 11 comprehensive summary of the llterl1ture concerned
with the structures emplo~'ed aud the technitlues used in age and growth
determination.

Several studies have been made on the age and growth of catfishes.
Growth rings on vertebrae were used by Lewis (7) to age bullheads.
Appelget and Smith (1) used vertebrae to age channel catfish and gnve
the criteria for the determination of age when using these bones. Sneed (9)
used cross sections of fin spines of channel cl1tfish of known age for age
determination, and proved the "aUdity of this method. Hall and Jenkins (3),
Ilud Jenkins, Leonard, and Hall (4) stated that data obtained trom the
examination of dorsal spines of channel catfish were more uniform than
those obtained from pectoral spines of the same individullls. Marzlof (8) com·
pared growth ealculations made from sections of pectoral fin spines and trom
vertebrae of the same channel catfish and concluded that pectoral spines
were more convenient to use, but the data obtained from the vertebrae were
more similar to empirical data from the Sflme fish.

Collection of .lfaterials: The 330 ('hannel <'atfish used In this study
were collected from Lake 'l'exolJ1ll in 1949. This reservoir, a 91'),000 acre
impoundment of the Red I1nd Washita rivers, has been described in several
publications 00, 12). It i~ a popular and productive fishing lake, and the
channel catfish is one of the most fished-for spedes present. Most of the
fish were collected in gill nets and on trot-lines; about equal numbers were
tl1ken by el1eh of the two methods. Pe('toral spines were used for the age
and growth determinations, and if available, the left spine was taken. It
was grasped hy pliers. pulled outward so that the joint woul<1 be loosened,
thf>n rotated in a clockwise direction. In this way the enUre spine was
usually removed. Spines were placed In scale envelopes on which length,
weight, sex, and kind of collecting gear were recorded.

Preparation of Spine,: Rpines were prepared for age determination
essentially as described by Sneed (9). A thin cross section was cut trom
the spine near the proximal end of the groove that runs along its Posterior
t'dge. A small rotary saw mounted on a sllding platform (JJ8onard and
Sneed, 6) was used. .

Ezamination of Spine, and Delignation of Year Mark,: The spine cross
sections were examined under water. Year markings or annull were determin
ed and measured by the aid of a low power microscope equipped with an ocular
ml<:'rometer with a movable crosshair. Measurements in ml11lmeters were
made from the center of the lumen to the posterior edge of the ventral "lip"
of tht' spine groove (Sneed, 9: fig. 3). These mea8tlrements were multiplied
by 100 to faclUtate computations. Certain dl8<.'1'epancles appear In the
numbers of fish used In the tables, since some spines could not be read
with confidence.
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Growtb ebecb or talJe aDDul1 were tollDd, and In 80Dle eaaea It was
dItfIcult and occaalonaU7 tmpoutble to determine whether an annulus was
valid or table.

BOIl_ Lett"II,.Sf)l.ft6 .Rewt-loM1&ip: A straight line was tttted to the
bod)' lenetJ1s and spine measurements b7 the method of leut squares
(J'1I. 1). The 11De was fitted to data on 1Ddiv1dual sp1De and bod7 length

tilXl · . V· .
5:' · · oj·,-_.- . /. .:j .

" , :.
450

,
" .V ' ..-..

e•• : •••

400
,.: ... -.- . ., 0/{i · .', ... · .. . ... · ,.'" .- · ' .

:' '. . , ,
~

~. ;1.'··

fj ~~:..... · ·... ~.... · ... -:-. , ......-.... . -:. .- , .
~ .. ,0. :- .. ..,

2~
• •• e. .

I'
. "

0

0.., .
17 , .

I~
I

V
100

/ '"
~O V

SO 100 ~ ~)() 250 ~JO :::lU 44 X> 4:i1)

200

SCALE RADIUS X .00
..... 1.....Uonehlp between spine radius and total bocJJ' leqth of clwmel

cattlah of Lake Texoma, Oklahoma, in 1949. The repesalon nne
waa caleulated trom data tor 829 tlah.



ACADEMY OJ' SCIENCB FOR 1968 '1&

4
fI)
I&.l
%:

~ 10

!
%:
~

~
2

~
0... 5

measurement8, not to mean values of lenctha and spine rad1l. The equaUon
thus computed la I;:::3U + 1.58; 1. e.• the rqresslon line has a slope (b)
of 1.5, and the y-Intercept Is 34.1 mllUmeters of "body length

'llle coefficient of correlaUon between spine radii and bod7 leqtlul
was found to be .0766. Indicating conalderable dispersion In the data.

Growth during successive years of lite was calculated by use of the
COl1l1ula L=a+b S where a and b have values as determined In the regre8810ll
equation above. The use of this equation for growth calculaUons Is staUstl·
cally justified when grOflp, ot fish are being compared. However, when the
growth of individual fiab Is to be compared, the formula La=aS. (Lt-a)

St
should be employed, which in effect uses the same intercept but a dtfterent
slope tor each fish, as does the use ot a nomograph.

Comparilon. 01 Calcvla'ed (kOte'" teU" Empirical Lett-fill.. : Comparison
of calculated growth with empirical lengths ot Lake Texoma channel cattlllh
(Table I) Indicates that the calculated growth agrees talrly well with the
empirical data. In each age group the calculated length at the Ume ot the
last annulus formation is less than the average empirical length at the time
of capture. One would expect the calculated lengths for the flah to be
less than empirical lengths unless the fish was captured at the Ume ot
annulus formation. The data indicate that the annual growth increment
as determined by empirical measurements Is appronmate17 ~ mUUmeten
for each succeeding age group. The calculated growth Increment for each
SUcceeding age grouP. with the exception of the increment between age
groups I and II, is appronmat17 40 mUllmetera. The Increment of 99.8

15

YEAR-CLASS

FIe. 2. Growth hlstory ot 829 chanDel cattiah trom Lake
Texoma, Oklahoma, showing growth curves by
year cla88es. Lines CODDeCt point. repretleDtlng
lengths attained at end ot year lJl1tcated by
numeral at lett.
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mllllmetel'8 between age-groupe I and 11 cannot be satisfactorily explained
from the data at band because of the small number of fish in each year class.

Average (Jalc1llaled Leng,h, a' 8vccellwe An".Ii: Growth increment in
lenph ()'ig. 2) waij greatest during tbe first year of life. This is in
accord witb data on other species of fishes. Appleget and Smith (1) in
their study of channel catfish from the Mississippi River found, bowever,
that increment in length was greatest during the second year of lite. Sneed's
work (9) revealed a ijUghtly greater increment of growth in channel cat
flab from Grand Lake, Oklahoma, during the first year of life; however, the
difference between the fir~t year's increment and those of succeeding years
was aUgbt.

There wal:l a high degree of overlap in lengths between age groups and
solne indication that the length range within each group Increases with age.
l!'lsh 24().:.:!l')O millimeters In length may belong to age-groups I-IV, and
fiah 320-300 mlllimeters in length may beiong to age-groups II-VI. The
range of length in fish of the same age is Dot believed to be indicative
of an error in age determination or in the use of selective fishing gear,
but Is l,rubabiy a real difference In growth of the ,oarious year classes due
to the great runge of habitat l'ondltiolls which exist in a body ot water
the size or Lake Texoma. A closer correlation might be obtained by
grouphlg fish eaptured from the same type of habitat or at least froDa
the same urIll of the luke.

Luke Texoma cattish attuincd in their first year an average calculated
total length for all year classeolt ot 138 mlllimeters. I..ength increments
after the first year were progr('soltiveiy l;maller in succeeding years for all
year classes of fi!ih with more than one annulus. The average calculated
growth illc.'rement ('l.'uble I) tor nge-groUI)S II through VI was respectively
83; ra; 47; 34; and 21 milllmE:'ters. The annual calculated growth incre
ments for all U"c groups are shown in j<'igure 2. It call be seen that the
111'st year'lJ growth gru<1ually increased for tbe younger year classes;
that Is, fish spawned in 1943 reachl>d a calculated length of 104 millimeters
at the time the first unnulns was formed; those of 1944, a length of 131
mUlimeterlJ; H)411. 148 ml1limet('rs: l04t3, 141 millimeters; 1947, 154 milli
meters; and lSl4H, H·,s mllllmet('rs. Thi~ gruwth rate is the opposite of
the findings of Hn~l nnd Thompson (10) concerning white crappie from
Lnke Texoma. The ~rowth tr('nd does show the characteristics of Lee's
phenomenon, but ~inl'e clllleetlolls were mnde in only one calendar year
(1949) no further statement cnn be made concerning this phenomenon. In
all probability the ('hunging ecological conditlon~ weighed heavily in
<-nuslng this growth puttern. It is quite possible that part ot the 1943
year class ft~h was spawned In the Red River: this fact may account for
the slow growth of this year l'1a~. The inundation of the lake bed with
resultant decomposition of orKllDtc matter and the subsequent enrichment
of the bottom may have accelerated the growth rate of bottom feeding ftsh.

Some workers have noted that water level fluctuations seem to have
an ~ffect Oil fish growth. Johnson (7) noted a retardation of crappie
Jt1'owth In OrE'enwood Lake. Indiana, due to extremely low water levels.
Stroud's (13) dnta SllKg~st good growth whE:'n water levels of the lake rise
sbortly after spawning time. Sneed and Thompson (10) stated that high
water levels appeared to be C(Jl'T(>lated with successful spawning and good
growth In Lake Texoma for white crappie and largemouth bass. TIlt'
following lake level averages for three years were Kiven by these last
authors: . May, 1946, 616 feet above sea levE:'l: May, 1947. 622 feet: and
May. 1948, 616 feet, The data In Table 1 and Figure 2 do not Indicate any
significant influE:'n<'t" of water levels on thE:' growth of young-ot-year f1sb.
nor on growth Increments of older fish dnring those three years. sinee the
growth trend remains the same In the various year <'lasses. regardless
of high or low water levels durlnf{ May. However, channel catfish do not
spawn until June when the water levels are more stable, a fact which may
a<."COunt tor the more uniform growtb (as rorrelated to water levels) In ag€'
group O.



ACADEMY OF SCIENCE FOR 1956 77

SUMMARY

1. This study was based on data from 330 channel cattlsh, IO'GlurtU
punctatu8, caught from Lake Texoma during the summer of 1949. The
fish were taken with gill nets and trotllnes.

2. Age groups were determined by examining cross sections of pectoral
spines. It was found that nn approximately linear relationship existed
between total length of fish and the radius of the ventral lip of the
spine Vlus 3..1.1 millimeters. Length was calculated using the formula
L=a + b S, where a eflUals the incercept, b the slove of the regression
line, and S the spine radius x 100.

3. Channel catfish In I.ake Texoma (yenr-<.'1asses 194:~-48) reached an
average caicula ted totlll length of 138 millimeters the first year; 220
millimeters the second; 271 millimeters the third; 318 mllllmeters the
fourth; 352 millimeters the fifth; and 373 millimeters the sixth year.

4. I<;ach successive year class showed a greater growth for each year of
life than had the preceding year class.

5. The legal limit of 10 inches for sport fishing was reached In the third
yea r of life.

6. Water level fluctuation did not appreciably infiuenc:e growth.
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TABLE I

AVERAGE CALCULATED TOTAL LENGTH AT THE TIME OF
ANNULUS FORMATION OF 329 CHANNEL CATFISH,

LAKE TEXOMA, OKLAHOMA 1949

A..race total Calculated lenRf:n at eacb annulus-Group Year Cia•• Number of length (ml den)
nab (mllllmeten) 1 2 3 4 5 6

0 1949 0
I 1948 3 207 158
II 1941 18 260 154 251
III 1946 51 303 141 233 293
IV 194G 144 351 138 222 281 337
V 1944 115 409 131 221 212 319 S64
VI 1M3 2 4M 1(» 110 234 299 340 373

Total or
Averace 329 381 138 220 211 318 352 313

Total length
(lDcllee) 5.4 8.1 10.7 12.5 13.9 14.1

Averqe Increment of
I'I'Owth (milUmeters) 138 88 51 47 34 21
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