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Table 1. A list of fishes examined and specimens

collected for the test of vertebral anoma-
lies from Keumho River (1996)

Standard

Scientifi Cornmo Speci

entific name 0 rame lengﬂx - pecimens
Cam.ssw.s auratus Cmclan carp 10~26 1 46
Squalicus gracilis majimae Korean slender gudgeon 2~38 569
Squalsdus chankaensis tsuchigae - Korean gudgeon 16~32 651
Pseudorashora parva False dace 16~36 940
Zaceo temmincki Dark chub 6~38 850

C w e®ouon

2] A& Park and Kim(1984)2] 1}
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202 A F FIo] B HF,
3ol JelY 33 389 HF, 1~-2
7HAl(spines)& 7HAl & & F, 2%

So) 5309 YeE £F, sk 2
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Fig. 1. Vertebral anomalies of the juvenile of
Zacco temmincki. A ; fused vertebrae, B ;
vertebrae of helical sutures, C ; addition-
al spines, D ; spinal curvature.
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Table 5. The number and frequency of vertebral anomalies of five different juvenile fishes collected from

Kumho River

Standard ' - — - 1

Number (%)

f Helical | spinal
sutures| curvature

7t Sct Zt

4(6.25) ‘ 1(1.56)

| 1036) 1(0.36)

| 22(4.55) -
] 10.17)
| 16.26)

length Number of specimen Fused vertebrae

o) Sem St Pp Zt|  Ca  Sem St Pp 7t
60 80 12 | -
81-100 | 64
101-120 12 280 | 1(8.33) 14(5.00)
121-140 199 10 484 | 15(7.44)
141-160° 496 16 580 | 29(5.85) 1 42.41)
161-180 277 20 39 22 530 9325) 15000 25.13) - 36(6.79)
181-200 165 45 50 32 1768 | 7424) 2444) 4800) 3938 1015.66) |
201-220 74 62 92 39 1694 3(405) 6968 776D - 7204.95) |
221 -240 13 60 120 68 1315 | 1769 5833) 10833  2A294) 55(4.18)
241-260° 10 74 141 150 720 | - 4541 11780) 6(4.00) 34(4.72)
26.1 - 280 ‘ 100 150 %9 570 §800) 128000 18695 14(2.46) :
28.1 -30.0 | 45 45 215 160 | 4889) 4889 K419  8500) |
30.1-320 | 52 14 19 14 £7.69) ~ 6504 8702)
32.1-340 45 28 94 36.67) 2A7.14)  10(10.64)
341 -360 | 29 8 70 13.45) - 685D
36.1- 380 1 32 - 1(3.13)

Total . 1246 569 651 940 8505 | 65(5.22) 38(6.68) 5N7.68) 46(4.89) 3994.69)

2(0.02) | 1(0.15) 2(0.02)

Ca ; Carassius auratus, Sgm ; Squalidus gracilis majimae, Sct ; Squalidus chankaensis
tsuchigae, Pp ; Pseudorasbora parva, Zt ; Zacco temmincki.
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The incidence of fused vertebrae in the
vertebral column of five different juve-
nile fishes collected from Kumho River.
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Frequencies and the types of abnormal vertebrae in the juve'eni_le of five cyprinid fishes collected
from the Kumho River during 1995 and 1996 were examined.

Types of vertebral anomalies in investigated species were spinal curvature, fused vertebrae, heli-
cal sutures of cetera and abnormal vertebrae with one or two additional spines. The frequencies
and the types of vertebral anomalies were different among the species. Of all the examined species,
the type with one or two additional spines showed the highest frequencies, 11.72~12.11%. The fre-
quencies of fused vertebrae was 4.45~7.68%. Thes two types of vertebral anomalies were observed
in all species. Among the several types of fused vertebrae, the frequencies of double fused vertebrae
were higher than those of other types. Also, the incidence of fused vertebrae located in the caudal
region of vertebral column was much higher than that in other regions. The percentages of spinal
curvature and helical sutures of vertebrae in the investigated species were 0.02~0.15% and 0.02%,
respectively.

Among the examined specimens, vertebral anomalies include fused vertebrae and one or two
additional spines were shown in the three species, Korean slender gudgeon (Squalidus gracilis
majimae), False dace (Pseudorasbora parva) and Crucian carp (Carassius auratus). In addition to
the two vertebral anomalies, spinal curvature was shown in the Korean gudgeon (Squalidus
chankaensis tsuchigae). Dark chub (Zacco temmincki) had fused vertebrae, one or two additional
spines, spinal curvature, and helical sutures of vertebrae. This species has the most variable verte-
bral anomalies.

Frequencies of fused vertebrae and one or two additional spines in the all tested fishes were not
related with their standard lengths measured. However, spinal curvature and helical sutures of
vertebrae were shown only in the specimens smaller than 20mm in standard length.
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