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Growth of Vertebral Centra in the Cyprinid Fish,

Tribolodon hakonensis

Noritomo Komada
(Received July 11, 1979)

Malformations of vertebra and curvature of the spinal column have been frequently
reported for various species of fishes throughout the world (e.g. Dawson, 1964, 1966, 1971;
Dawson and Heal, 1976). This paper reports on sexual difference and the growth of verte-
bral centra in the cyprinid fish, Tribolodon hakonensis, to establish a basis for differentiating
normal and abnormal structures. Young specimens were collected from the Nagara River,
Gifu Prefecture, in the period from 1975 to 1978. Adults were collected from the Mugi
River, Gifu Prefecture, in May, 1979. Length and diameter of centra of 359 specimens
were measured for different growth stages and sexes.

Ossification of vertebrae begins in the postlarval stage, at about 12.0 mm in standard
length (SL). In fish smaller than 25.0 mm SL, all centra are almost equal in length. At
35.0~40.0 mm SL, lengths of centra located at the posterior part of the abdominal region
and anterior part of the caudal region are longer than those in the other regions. As the fish
grow, growth rate becomes higher in the middle part of the column than in the other
regions. The diameter of centra in fish of 12.0~25.0mm SL shows no difference associated
with the position of centra throughout the vertebral column. In larger specimens, the di-
ameter of centra located at the anterior part of the abdominal region and around the
transitional area between the abdominal and caudal regions is larger than those in the

other regions.

As for sexual difference, it was found that in adults of the same body size

the diameters of centra are larger in females than in males.

(Department of General Anatomy, Gifu College of Dentistry, 1851 Takano, Hozumi-cho,

Motosu-gun, Gifu Prefecture, 501-02, Japan)
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Table 1. Number of specimens examined
during the years of 1975~1979.

Growth stage

Alizarin -Ra
Eita;gg’a)rd length Red stairied pho{ggra)};hed
Larva (12.0~14.0) 20 0
(14.0~17.0) 20 0
(17.0~20.0) 20 0
(20.0~25.0) 21 0
Juvenile (35.0~40.0) 20 0
(60.0~70.0) 10 10
Young (70.0~80.0) 10 10
(90.0~105.0) 10 10
Subadult (105.0~115.0) 5 18
(115.0~125.0) 5 10
Adult (140.0~160.0)
Male 5 15
Female 5 15
(190.0~210.0)
Male 5 15
Female S 15
(240.0~260.0)
Male 5 15
Female 5 15
(290.0~310.0)
Male 5 15
Female 5 15
Total 181 178

<
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Fig. 1. Diagrams showing the methods of
measurements of centra in the middle part
of the column. 1: Larval stage (24.0 mm
SL). 2: Adult stage (150.0mm SL). a,
vertical diameter; b, longitudinal length.
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Table 2. Vertebral counts (including urostyle) of Tribolodon hakonensis: Mean+S.D. AV (abdominal
vertebrae), vertebrae without haemal spines; CV (caudal vertebrae), vertebrae bearing haemal

spines, including urostyle.

Standard length

Locality (mm) Sex n AV CvV Total
Nagara R. 60.0~ 80.0 30 26.184-0.53 22.2940.70 48.434+0.73
Mugi R. 140.0~160.0 3 20 26.13+4+0.70 22.3540.60 48.4440.70

Q 20 26.504-0.67 22.1940.72 48.704+-0.78
Mugi R. 290.0~310.0 3 20 26.50+0.50 22.2540.60 48.75+4+0.83
? 20 26.07+0.46 22.29+40.70 48.36+0.48
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0 . . \ . ‘] ., Fig. 3. Length of each centrum of adults of
0 Tribolodon hakonensis. Figures on right
10 20 80 40 50 60 (11~18) indicates size groups in standard
SERIAL NO. OF CENTRA length: 11, 140.0~160.0mm, male; 12,
Fig. 2. Length of each centrum of youngs of 140.0~160.0 mm, female; 13, 190.0~210.0
mm, male; 14, 190.0~210.0 mm, female;
15, 240.0~260.0 mm, male; 16, 240.0~260.0

Tribolodon hakonensis, Figures on right
(1~10) indicate size groups in standard
length: 1, 12.0~14.0 mm; 2, 14.0~17.0 mm;
3, 17.0~20.0 mm; 4, 20.0~25.0mm; 5,
35.0~40.0 mm; 6, 60.0~70.0 mm; 7, 70.0~
85.0 mm; 8, 90.0~105.0 mm; 9, 105.0~115.0

mm; 10, 115.0~125.0 mm.

b)) £HEfEck s, Touk, bbb, Kk
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mm, female; 17, 290.0~310.0 mm, male;

18, 290.0~310.0 mm, female.
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5.0mm =3 %4 % (Figs. 2, 3).
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Fig. 4. Diameter of each centrum of youngs
of Tribolodon hakonensis. See Fig. 2 for
legend.
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legend.
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Table 3. Ratios of length of head and vertebral column to standard length, and total of length
of each centrum to length of vertebral column in Tribolodon hakonensis: Mean+S.D. SL,
standard length; HL, head length; VCL, length of vertebral column, from the origin of the
Ist centrum to the end of the urostyle; TCL, total length of each centrum.

Standard length HL VCL TCL
(mm) Sex n “SL SL VCL
140.0~160.0 N 20 0.234+0.006 0.746+0.011 0.851+0.012
[ 20 0.2424+0.008 0.7304+0.011 0.881+0.011
190.0~210.0 N 20 0.240+0.008 0.74140.016 0.8724+0.015
) 20 0.23140.009 0.75240.010 0.7894-0.016
240.0~260.0 S 20 0.227+0.008 0.758+0.009 0.836+0.014
[} 20 0.226+0.009 0.769+0.011 0.865+0.015
290.0~310.0 N 20 0.222+0.009 0.769+40.016 0.772+0.014
2 20 0.224+0.009 0.758+0.017 0.829+0.016

— 355 —



frESE MR Japan. J. Ichthyol. 26(4), 1980

# &

Wbt S5, CYERE R o fo i R R O WL
FHEHEE, T DN RFE ORI BB RS OTE

BRLET.

51 A X #&

Clothier, C.R. 1946. Vertebral variation with
size in Clevelandia ios. Copeia, 1946(3): 113~
116, figs. 1~6.

Clothier, C.R. 1950. A key to some southern
California fishes based on vertebral characters.
Calif. Div. Fish and Game, Fish Bull., (79):
1~83, figs. 1~22, pls. 1~23.

Dahlberg, M. D. 1970. Frequencies of abnor-
malities in Geogia estuarine fishes. Trans.
Amer. Fish. Soc., 99(1): 95~97.

Dawson, C.E. 1964. A bibliography of anoma-
lies of fishes. Gulf. Res. Rep., 1: 308~399.
Dawson, C.E. 1966. A bibliography of anoma-
lies of fishes. Supplement 1. Gulf. Res. Rep.,

2: 169~176.

Dawson, C. E. 1971. A bibliography of anoma-
lies of fishes. Supplement 2. Gulf. Res. Rep.,
3: 215~239.

Dawson, C.E. and E. Heal. 1976. A bibliogra-
phy of anomalies of fishes. Supplement 3.
Gulf. Res. Rep., 5: 35~41.

Ford, E. 1937. Vertebral variation in teleostean
fishes. J. Mar. Biol. Assoc., 22(1): 1~60, text-
figs. 1~18, pls. 1~16.

Ganguly, D.N. and B. Mitra. 1962. On the
vertebral column of the teleostean fishes of
different habits and habitats 1. Mugil corsula,
Pama pama, Triacanthus brevirostris and Andamia
heteroptera. Anat. Anz. Bd., 110: 289~311, figs.
1~16, pls. 1~2.

MmEL, 1936, duip e v 2"« Tribolodon sp
(9) O—EE. Mk, 49): 55~58, figs.
1~6.

S EFIL o« HFEE. 1973, AHOFMATRY L W
NTRRENRLHFIZMIC D W T, KERLL TR

— 356 —

W, (28): 45~55, figs. 1~8.

B, 1977, HERE « WIE « ALSET = o8
DR OR R, fUBUE MRS, 24(2): 128~134, figs.
1~7.

Erm &4, 1978. v » 4 (Tribolodon hakonensis) »
FioRERBEICET B UIE. (1) ABAFREETICS
FARED X UOARBBEREORIIZ S v T, 5K
£, 17(1): 28~35, figs. 1~11.

By %4, 1979, v 2« (Tribolodon hakonensis) »
BEROBEREICET AUIE. (4) RAB X UKH
NEFAEY S A ICBT 5 HFHTRFEOFER cov T,
B, 18(2.3): 49~59, figs. 1~6.

Komada, N. (In press). Incidence of gross mal-
formations and Vertebral anomalies of ayu,
Plecoglossus altivelis, in nature and at a hatch-
ery. Copeia, 1980(1): 29~35,

R, 1978, RAKBICHST2HRER LD
BEEEME, LR C B ARERENEINC
M 5 EATmE s, 183~252, figs. 1~9, pl.
1.

=axk. 1958, Y ok L ESICET AHEL
EATE L LTOFMGT oMM, HAKESNIE,
24(8): 626~631, figs. 1~4.

KEFERE, T 4. 1958, ook, 1 aA4#
AFEOEFE R PO LT, EEKEATA S
Wi, 81: 1~48, figs. 1~13.

Moore, C.J. and J. H. Hixon. 1977. Incidence
of crooked vertebral column in adult Potomac
River white peach, Morone americana. Copeia,
1977(2): 384~387, fig. 1.

fiAsEsE, 1969, AAO = A BAH (AERE= A #H
AFOLIFRICE T BH%). BEBEYY-X 4
YRR £ F ST, 455 pp., 19 figs., 149 pls.

xR LOHM - Mk, 1962, FHEBHE KR
X BAREREERO L » O B, WHERKAKEN
RS, 160 199~228, ﬁgs. 1~9.

L ekHE, 196la, <~ 7 YoM ERMBRODIZE. &
KB K E I F s, 100 192~209, figs. [~14.

M gkHE. 1961b, W4T B0 M RO T,
H oAk pEs£ £ 35, 27(6): 510~515, figs. 1~3.

(S01-02 7 A LB BURNS 585 1851 WAL HeFd -
SRS



