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Age and growth rate of the brown bullhead (Ictalurus nebhulosus
Le Sueur, 1819) in back—waters of the innundation area of the
river Elbe in Czechoslovakia

K. HENSEL

The presented work continued with the observation of Frank (1955)
who examined the age and growth rate of brown bullheads at the same
localities in the years 1951—1953. The aim of this work was to find out
the changes in the growth rate of the brown bullhead population as related
to variable conditions.

I am especialy grateful to my teacher Assist. Prof. Dr. Ota Oliva for
suggesting the topic, guidance throughout the execution of the study and
criticizing the manuscript, to Dr, S, Frank for his continual advices.

Material

I had to my disposal 359 brown bullheads from the following locali-
ties:

Locality . Date Number of Fishes
Velka Arazimova 26. 4. 1953 -1
Rehakova bouda 28. 2. 1954 3
Prochazkova tan 6. 1955 5
Prochazkova tin 22. 5. 1955 5
Prochazkova tii _ 29. 8. 1956 10
Prochazkova tin 14. 7. 1960 46
Poliruba 17. 7. 1955 50
Poltruba 30. 7. 1955 30
Poltruba 7. 9. 1955 209

These are all badk-waters situated in the inundation area of the river
Elbe near the village Celdkovice, The material is deposited in the Labo-
ratory of Ichthyology, Charles University, Prague.

Methods

Methods of determination of age and growth rate of fishes by means
of scales (survey of methods see in Balon 1955, Cugunova 1959 and Hol-
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¢ik 1960), otholiths and certian bony parts (rewiew in Cugunov 1926,
Menon 1950 and Cugunova 1959) are frequently used.

In the works available for me, for determination of the age of eat-fishes
there were used vertebrae (Lewis 1949, Hooper 1949, Appelget and
Smith 1951, Galtsoff 1952, Bizjajev 1952, Hrugka and Oliva 1953, Forney
1955, Frank 1955, Marzolf 1955) and cross sections of pectoral and dorsal
fin spines (Sneed 1950, Hall and Jenkins 1952, Hruska and Oliva 1953,
Finnel and Jenkins 1954, Frank 1955, Forney 1955, Marzolf 1955, Jenkins
1956, and Muncy 1959). ,

Since the determination of age of bullheads according to the cros sec-
tions of pectoral fin spines appears largely inexact (Frank 1955) and
growth data derived from vertebral measurement are more uniform and
in better agreement with the empirical data (Marzolf 1955), I determi-
ned the age and growth of bullheads according to their vertebra’s incre-
ments. Therefore, I mention below works only dealing with the age deter-
mination according to the vertebrae.

Several authors observed growth rings on the vertebrae immediately
after drying (Lewis 1949, Marzolf 1955, Forney 1955) others improved
the visibility of these growth rings in various ways: Heincke (1904) ope-
rated on the vertebrae with absolute alcohol and then degreased them
in benzine or ether (in some cases he used for clearing still glycerine),
Hooper (1949) improved the visibility of the growth rings on operating
with 29, NaClO, Appelget and Smith (1951) by a 0,7%, pepsin and
0,2 % HCI treatment, Hrugka and Oliva (1953) by xylol (after previous
smoothening of the vertebrae surface), Frank (1955) by acetone, Galltsoff
(1952) stained the growth rings with alizarin Red S. The authors measu-
red the vertebrae either by means of an ocular micrometer under a bino-
cular microscope, wherely they measured the vertebrae radius (Marzolf
1955) or diameter (Frank 1955), or they projected the vertebrae surface
with an projector and measured them with a millimeter measure (Appe-
Iget and Smith 1951). Aikawa (1938} cut the vertebrae centrum longitudi-
naly at its middle and measured the growth rings ,,in situ“.

I measured the fishes with 40,5 mm exactitude (total length) and
weighted -— thedishes heavier than 5 g ones with 4- 0,5 g exactitude und
others with 40,001 g exactitude. In the material issued from the poissoned
back-water Poltruba (in the year 1955) one part of the fishes was in de-
composition, these were not measured. T relived the vertebrae in the fol-
lowing way: Closely before the dorsal fin basis I divided the vertebral
column with a vertical cut. From the vertebral column so removed I toolk
three vertebra. After cleaning from muscles and chord remainders, I put
the vertebrae into test tubes and filled them with 75 %/, alecohol. In very
small fishes I placed in the test tubes the whole anterior vertebral column
part and separated the vertebrae only by their measuring under a binocu-
lar microscope. The growth rings on the vertebra were weekly visible.
Therefore Etrove for improving their visibility by decreasing them in ace-
tone and benzine. The growth rings were then better visible, until the ver-
tebraec were wet, what only lasted for a moment, because both liquids
evaporate quickly, Degreasing during 24 hours in 3 9 solution of tertiary
potassium@%osphate proved itself best (this solution used Clemens, 1951,
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on improving the visibility of bands on otholith cross sections). During
the observation the vertebra were invariably wet (what was more advan-
tageous), and moreover, the solution has whitened moderatly the verte~ -
bra. 1 observed the vertebra’s under a binocular microscope by reflected
light at 15-fold enlargement (in very small fishes at 24-fold enlargement).
I measured the lateral diameters of the vertebra’s bodies and of the in-
dividual annual rings by means of =~ ~~ilar micrometer.
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Fig. 1. Relation between total length and the diameter of vertebra,
PO— the back-water Poltruba
PR— the back-water Prochdzkova tom
R-— the back-water Rehdkova bouda
V. A. — the back-water Velka Arazimova
x— body length in mm
¥— vertebra's diameter
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The relation between the length of body and vertebra’s diameter ap-
peared unlinear (fig. 1). Tehrefore it was impossible to lenghten the curve
beyond the limits oythe estabilished values, to obtain a correction value
by using the R. Lee’s method, because that led to negative values (a si-
milar case is described by frank 1958). The difference between the real
values and their graphical demonstration is probably originated by the cir-
cumstance that the gristly bases of vertebra bodies are not formed from
one point but riguire around the notochord, which becomes then supress-
ed by them. After graphical logarithming the vertebra diameters and body
lengths I obtained the nomogram which you see on fig. 2. However, the
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Fig. 2. Relation betwen the total
length and diameter coi vertebra in
the logarithmic measure.
. {(Explanation of the abbreviations is
the same as in the fig. 1)

individual points dit not lie aleng the same line, but along two lines.
Any lengthening of the straight lines was doubteful. The ,otrezok® (in
Russian, intereept on the length axis) for the lower line was 6 mm, for
the upper one 15 mm (Raney and Webster, 1940, indicate that 3 days old
bullheads measured 9,9 mm). The use of the Monastyrskij’s logarithmic
method shoved itself in the given place as dubious (see likewise Holéik
1960). Therefore I calculated the growth rate by means of E. Lea’s method.
Values of thedrst years of older fishes diminished with their increasing
age (so-called [,Phenomenon of Rosa Lee’), therefore, I corrected the va-
lues obteined by the Lea’s method by 'means of Segerstrale’s correction
curve (Fig 3 and Tab. 1). In comparing of the growth of bullheads
from different periods and localities, I calculated the growth characteris-
tic (see Balon, 1964) according to the formule:

lﬂg ln. _'log ]n.-l
0,43429

- ln~1

Cp =

‘For orientative establishment of the age groups of bullhead populations
X—rom the back-water Poltruba (poisened in autumn 1955) I used the length-
frequency methed. T was obliged to find out the age individual curve
tops (Fig. 4) according to the ages ascertained in the vertebrae,
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*ig. 3. Segerstrale’s correction curve for the brown bullheads from the Elbe river basin

Results of back calculations of the bullhead’s growth

The most rapid growth has been recorded in the back-water Prochaz-
kova tin (14. 7. 1960), the sowest in the back-water Poltruba (7. 9. 1955).
The results of the age and growth analyses are sumarised in the tables
2,3 and 4. Remarkable is the very fast growth of the bullheads during their
first year of life. In the back-water Poltruba a remarkable difference
appears in the growth rate of the fishes of 0 year class (Tab. 2). The
presence of two length groups (as seen of fig. 4) may be caused by diffe-
rent ways of gathering the smaller ones were caught by strainers, the
bigger ones were gathered after having been poisoned.
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Fig, 4. Quantitative, age and sex composition of brown

bullhead’s population in the back-water Poltruba (7. 9.
1955}

Weight — length relationship

is demonstrated on Fig. 5. The back calculation of weights was ac-
complished by the method of Tjurin (1927). The body length and weighi
values were plotted on the bilogarithmic net (Fig. 6.). The author took
here as the value ofthe intercept on the length axis the length of the fish
when it was weighihg 0,01 gram. The length was then 9 mm. The back cal-
culation of weights for the previous years of life has been executed by
means of the Monastyrskij's logarithmical board. The results are shown
in the tables 7,8 and 9. From them it may be seen that bullheads from
the back-water Prochizkova have the best weight increments, while those
from the back-water Poltruba the worst ones what is in agreement with
the growth ratios.

Discussion

Comparing the statements about the growing of the bullheads in the
back-water Poltruba during the years 1952 still 1955 we find out that the
growth is slowed down in this back-water, It is evident that it is on ac-
count of the conditions becoming worse in the back-water which is cau-
sed by overabundance of fish and of want of food (Status of population
see in paper Oliva, 1957). Ii is necessary to note that in the back-water
was not carried out the fishing.

In the back-water Prochdzkove tifi there is clearly visible the impro-
ving of the growing of the bullhead. This is certainly connected with the
gradually planting of beasts of prey (pike, wels) and also with the pro-
hibition of fishing from 1954, when the territory on which the mentioned
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Fig 5. Length-weight relationship of brown bullhead, (Explanations of abbreviations
see in the fig. 1.)

back-waters are, was proclaimed as a protected area (Oliva, 1957).
After the poisoning of the back-water Poltruba in the year 1955 there
was stated by direct counting 2056 grown up bullheads on one hectar
(i. e. 2,97 % from the amount of all fish in the back-water;Oliva, 1960),
at the same time were evaluated by the Schnabel’s method 6760 bullheads
on one hectar (overcounted according the statement by Olivae, 1957). The
abundant presence in comparison to other fishes was not found out.
A three times greater amount of bullhead per hectar in the back-water
Prochdzkova tifi does not testify that there would be o greater amount
of fishes in the total (that would be visible at their growth — but the
bullheads were growing in both back-waters approximately equally), it is
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O — St. Oregon (U.8.A)

Z — Pond of Zehun (9. 10. 1851)

Pr—80 — Back-water Prochdzkova t0i (14. 7. 1960)
Po—-53 — Back-water Poltruba (10. 4. — &. 6. 1953)
Pr—58 — Back-water Prochdzkova tii (VI. 1958)
Po—55 — Back-water Poltruba (7. 9. 1955)

!
waters

T
2

; | T ' | age
3 4 5 &

Fig. 7. Growth characteristic of brown bullheades of some
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evident that the betst of prey which were constant replaced into the
back—water, decimated the state of white fishes and not the bullhead.
This is also corresponding to the statements of Ivlev and Protasov ( 1948)
who are writing that in the lake Orechovo (White Russian SSR) were
the bullheads are yet living several years, practically only those remained
as well as the pikes.

The different speed of growing of the O years class specimens is given
also by other authors too. Raney and Webster (1940) state the length of
the body of the bullhead as 35—48 mm in August, 5—79 mm in Septem-
ber, 4193 in October. Carlander (1951, 1952) for Ameiurus melas melas:
15—99 mm in August and 33—58 in September.

In all Elbian back-waters are the bullheads well increasing in the first
year o life. The same was observed also with other fish in the back-waters
around the Elbe (Oliva 1958, Frank 1958, 1958 a, Cihd# and Frank 1958),
which is in connection with the trophical conditions (Hensel, 1963).

More detailed statements about the growth of the bullhead in North
America are not known .These ones hich I am showing in teb. 5, I took
over from Carlander’'s work (1950, 1953). The lengths of the body of the
bullhead in the first two years of life as it is given by Embody (1915,
1921) correspond to our conditions. But eccording to Lewis (1950 )and
Oregon St. Game Comm. (1952) the bullhead is growing mauch quicker in
this native country than with us. In further years the increases are very
small and the characteristic features of the growing are very low. It semms
therefore that in good conditions the bullhead is albe to grow as well as
in his native couniry.
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Vek a rychlost rastu suméeka (Ictalurus nebulosus Le Seuer, 1819)
v jazierkach inunda¢ného uzemia rieky Labe v Ceskoslovensku

K. HENSEL
Sahrn

Autor sledoval rast 359 suméekov (Ictalurus nebulosus) z jazierok inunda&ného
Uzemia stredného toku Labe pri Celakoviciach.

Vek uréoval podfa prirastkov na stavcoch, ktoré boli preparované za pomoci ter-
cidgrneho fosfore#nanu sodného (3 % roztoku) a merané pod binokuldrnou lupou (la-
teralne priemery).

Pomer dlzky tiel a priemerov staveov bol nelinedrny, pri¢om ani po naneseni hod-
nét na bilogaritmicky siefku neleZali jednotlivé body pozdlz jednej priamky, ale
dvoch. Preto bol rast spitne prepo¢itavany pomocou metddy E. Lea a vysledné
hodnoty korigované pomocou Segerstrilého korekénej krivky. VAahy pre predoglé
roky zivota boli vypotitané pomocou Tjurinovej metody.

Autor prifiel k nasledujicim uziverom:

1. V jazierku Poltruba sa v rokoch 1853—1955 nasledkom zhorfenych podmienck
spdscbenych nadmernym prerybnenim burinnymi rybami a =z toho vyplyvajiecim
nedostatkom potravy rast suméekov znadéne spomalil,

2. V jazierku Prochazkova 10 sa rast suméekov postupne zlepiuje, Zlep$ovanie
rastu prevdepodobne stivisi s vysadzovanim dravych ryb.

3. Na vietkych sledovanych lokalitich je pozorovany velmi dobry rast v prvom
roku zivota, ¢o tzko suvis{ s trofickymi pomermi v jazierkach.

4, Pozoruhodng je rozdielna rychlost rastu tohorot¢kov, kiora je ostatne uvadza-
na i inymi autormi.

5. Ukazuje sa, #e v dobrych podmienkach mézu suméeky rast prave tak dobre ako
vo svejej domovine, Celkove horéf rast suméekov v Polabi sa da vysvetlit preryb-
nenim burinnymi rybami a z toho vyplyvajlicim nedostatkom potr-

6. Vahové prirastky odpovedajt pomerom Vv rasie,
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Bospact ¥ Temn pocra amepuxadcxoro comuka (Ictalurus nebulosus
Le Sueur, 1819) B nofimenHo# ofnacti cpegdero TeueHus pexu Jlabe
B YexocnoBakuu

H.TEH3EJB
PeswMe

ABTOpOM necagI0BuH BO3PACT H TeMir pocta 309 aMepHKaHCKEX coMuKOB (Ictalurus nebu-
losus) na ozepen noiiMeHHOH ofaacti cpejgmero TezeHms p. .lade (EasGe) y ropoaa UYe-
JaroBHUe B crpe;ciH Hexmm,

Boapacr coMukoB GMA oNpegeneH MO roAHYHLIM MPHPOCTAM IOBBOHKOB, HPENApHPOBAH-
HEX Npli TOMOINH TPeXTIPONeHTHOTO PacTBopa TpHHATpHHpocdaTa M U3MepeHHHX 1o, OMHO-
KYIApHOH Ayuoil (JlaTepaabBHMe CpegHAC).

OTHOMeHAne JJIHHEL TeJ H CPSIHBIX MO3BOHKOB ORA3AJIOCL HEIHHEHHEIM, TIDUYEM Jamo
OocIe HaEeCeHHA CTOMMOCTEH Ha OMAOrapu@MHYCCKYH ceTh OTACHLEBC TOUYKH He Onam
PacIo.TKeHHE BAOah OfHOH mpaAMoit, mo Bpoab aBYX. IloaTomy GBI PoCT mepecuuTaH
00paTHO 1o Metony J. Jlea a peay pTupyiOlIMe CTOMMOCTH KODPEKTHPOBAHGLI MPH HOMOIIH
KOPPeRIMORHOH KpHBoi no Segerstréle,. Becil 3a mpemuioymge rofa KHU3HK ORI HCTH-
¢1eER 1o Metoay TiopaHa.

ABTOp Opumed K cIeIYIOMUM BLIBOIAM!

1. Pocr comuxoB B o3depue Ilo.rpy0a 3HaIuTe bHO 3aMeinricd B TewteHme rr. 1953—
$953 BeleiCTBHe UDe3MepHOIO HePeno:IHeHHs 03eplia COPHBIMA PHIGAMH M BLITeRAKIIHM H3
TOI0 HeJOCTATKOM IMTAHHA.

2. B ozepue Ilpoxaaxoma TYHE (3aB01k) OOHADY:KEHO IIOCTEMCHHOE V.VUIIEHHEe POCTa
COMUKOB. YIIVUIeHUe pOCTa eBAIANO 10 Beedl BeDOATHOCTH ¢ TPOGHYECKHMI YCIOBAAMHU
o3epna.

3. Bo meex ofcienyeMuX JIOKAIHTCTaX HABMOZAETCA O4eHh XopomMil pocr B mepBoM
oIy HEIHI, YTO TeCHO CBA3AHO ¢ TPOQHYeCKEMH VCIIOBHAME 03aepell.

4. JaMeuaTesIBHOH ABIsAeTCA pasHAA CKOPOCTE pOCTA IEPBOIOJKOB, KOTOPas BIOPOYEM
BOJIePKHBAETCA I NPYTHMH ABTODaMH.

5. (JKA3KIBASTCH, YTO COMMEH MOTYT B XOPOHIMX YCJAOBHAX pAacTH COBCEM TAK YNATHO,
KaK B B cBoeil poxuHe. Bo o0meM MOMKHO NMOACHATh YXYAUIeHHe pPOCTa COMHKOB Jabckoi
04.1aCTH HePeloTHeHHeM O3epell COPHBIMO PHIOAMH M BHTCHAOHO{HM H2 TOrG HEZOCTATHOM
ORTAHAA,

6. IpHpOCTSL Beca COOTBETCTBYIOT NMPHPOCTAM POCTA.

Itepepesa: H. 'yunoBcHa

Aanthor's adress: Karol Hensel, Dapartment of Zoology, Comenius University, Bratislava
Moskovskda 2
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m}fll rl::;)gth Vertebra’s diameter chll:gé?lif ;ﬁn g}f’hcofz?:ec?i)gn
curve
10 0,19 19
15 0,25 25
20 0,32 32
25 0,39 39
30 0,45 45
40 0,59 59
50 0,72 72
60 0,86 86
70 1,00 100
80 1,14 114
90 1,29 129
100 1,44 144
110 1,59 159
120 1,76 176
130 1,93 193
140 2,10 210
150 2,29 229
160 2,48 248
170 2,68 268
180 2,89 289
190 3,11 311
200 3,34 334
210 3,59 359
220 3.84 384
230 4,12 412
240 4,40 440
250 4,89 469
260 5,00 500
270 5,32 532
280 5,67 567

Tab. 1. Graphically interpolated diametes of vertebrae of brown bullheads for
construction of Segerstrile’s correction curve.
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Verte- Year of life
Age Norf l'ggg& Weight [pras dia- Locality and
group (eoh lin mm in g meter in date
mm 1 2 3
2+ 1 142 28 2,36 95 133 Velka Arazimova
26. 4. 1953
Increments: 95 38
1+ 1 120 19 1,81 99
2+ 1 161 46 2,45 | 108 | 142 Rehdkova bouda
3+ 1 187 838 | 300 |100 |142 | 168 28. 2. 1854
Average: | 102,3] 142 169
Inerements: | 102,3: 39,7 27

Tab. 4. Growth of brown

bullhead in back-waters Velka Arazimova and Rehdkova

bouda
Year of life
Number .
Age lFotal length| Weight i
group ii;)}t;es in mm in g Date and locality
1 2 3
2+ 1 142 28 g 23 velgf?_ irﬁzl;;gova
1+ 1 120 19 13
24 1 161 46 14 32
Rehikova bouda
1+ 1 187 83 13 36 63 28. 2. 1954
Average: | 13,3 | 34 63
Increments: | 13,3 | 20,7 29

Tab. 9. The back calculated average weights of brown bullheads from the back-
waters Velkd Arazimova and Rehakova bouda
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Locality and date

Averages total lengths on the end of
single vears of growth in mm

3

4

Zehun

9. 10. 1951
{Frank, 1955}
Prochizkova toi
14. 7. 1960
Rehakova bouda
28. 2. 1954
Prochazkova tin
VI 1959

Poltruba

7.9, 1955

Velkd Arazimova
26. 4. 1953
Prochazkova tan
22. 5. 1955

Labe (near Kersko)
VIII, 1951
{Frank, 1955)
Labe (near Hradec)
IX. 1951

(Frank, 1955)
Poltruba

10. 4. — 6. 6. 1953
(Frank, 1955)
Poltruba

summer 1952
(Frank, 1955)

101,7
102,3
98
96,4

95
94

82,5

78,7
75,7

76

145,5

143
142
133,3
131
133
129
126

118,6
119

113

190,3

176,2
169
1637
150

166

239,5

203,3

191,3
177,5

200

178

2n
2255

213
198

254

243

St. Oregon (U.S.A)
(Oreg. St, G. Comm,
1952)

St. Iowa (U.S.A)
Levis, 1950}

U.S.A.

{Embody, 1921)
USA

(Embody, 1915)

76

76

76—102

208

216

127—152

257

246

269

277

290

Tab. 5. Rewiew on growth rate of brown bullheads in various reservoirs
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Locality and date

Growth characteristic

Zehui

9. 10. 1951

{Frank, 1955)

Prochazkova tan

14. 7. 1960

Labe (near Kersko)

VIIIL. 1951

(Frank, 1955)

Poltruba

10. 4. — 6. 6. 1953

Frank, 1935)
dkova bouda

28. 2. 1954

Labe (near Hradec)

IX. 1951

(Frank, 1955)

Velka Arazimova

26. 4. 1953

Prochazkova tan

VI 1959

Polruba

summer, 1952

Frank, 1955)

Prochiazkova tan

22. 5. 1955

Poltruba

7. 9. 1955

4,12

3,74
3,49
3,42
3,35

3,23

3,20
3,01
3,01

2,97
2,96

3,90 4,38 2,96

2,98 2,52 2,11

2,91 2,40

2,47
3,48 3,65

2,74 2,55 2,05

3,25
262 1,66 1,94

2,68

2,81

St. Oregon (U.8.A)

(Oreg. St. G. Comm., 1952)

St. Towa (US.A)

" (Lewis, 1950)

7.65

4,40 1,17 0,79
2,81

1,27

Tab. 6. Growth charakteristic of brown bullheads in various reservoirs
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[y
=]
i

Ade Number Total lengih in mm Weight in g Year of life
8 of Date
group fishes
average ranges average ranges 1 2 3 4 5 6
3+ 5 174 169—18¢ 83,2 65—99 13 34 72 22. 5. 1855
0+ 10 34,2 30,5—37 ¢ 0,54 | 0,32—0,68 29. 8. 1956
i
4+ 1 217 140 18 48 77 120
5+ 1 220 140 10,3 23 41 72 105
6+ 3 256,3 242---273 263,7 200—280 11 3 69 104 190 240 VI. 1959
Average: 13,1 34 62,3 98,7 147,5( 240
Increments: 131 20,9 28,3 36,4 48,8 92,5
3+ 13 186,8 170—198 73,6 55,5—89 10 28 55
4+ 23 2133 189231 118,8 64—185 15 39 69 104
5+ 5 2318 213—246 151,6 93190 12,5 35 66 23 140
14, 7. 1960
6+ 5 246 252—280 228 210—260 17 45 80 118 ‘155 210
Average: 13,6 38,7 67,5 105 147,5( 210
Inecrements: HWuQ NW_H WO-@ wqum #Num Gmum
Tab. 8. The back caleulated average weights of brown bullheads from the backwater Prochadzkova tf
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