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Abstract

Seventy-seven Mugil cephalus of spinal deformation, living in Hanam, Nogsan, and Myeongji area, the

downstreams of the Nagdong River, were collected in order to determine their forms and the levels of
heavy metal contamination between March and October, 1981.

The specimens were examined by X-ray and content of cadmium, lead, copper, and zinc by atomic

absorption spectrophotometer,
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The results were summarized as follows:

. The rate of appearance of deformational fish to the total Mugil cephalus were 4.3% (13 fish), 5.7%

(17 fish), relatively high in May and June (dry season). Meanwhile during March and October they were
low by 1.0% (3 fish), 2.0% (6 fish). As far as the research areas are concerned, they appeared in larger
numbers in downstreams than in upper streams; Myeongji (39), Nogsan (25), and Hanam (13).

. Concerning with fractured parts of vertebraes,86 percent (66 out of 77) had their caudal regions fractured

and 72 percent (55) their first to seventh caudal regions fractured.

. The average levels of cadmium, lead, copper, zinc detected from flesh were 0.26ppm, 2.06ppm, 6.35ppm,

0.85ppm on the other hand, they were 0.22ppm, 1.84ppm, 5.03ppm, 0.93ppm in normal fish.

. The average levels of cadmium, lead, copper, zinc measured in the bones were 0.39ppm, 2.55ppm, 8.97ppm,

2.73ppm. Meanwhile, from normal fish they were 0.33ppm, 2.25ppm, 7.24ppm, 2.42ppm.

. Compared with regional heavy metal contamination such as cadium, lead, zinc, Myeongji area had higher

contamination content than Nogsan area; Nogsan area than Hanam area.

. Compared with heavy metal contamination level in their tissues, cadmium was highly found in bones;

Lead and copper were highly detected in viscera. Particularly in skeleton cadmium was 560 times, zinc
160 times in proportion to those in the downstreams of the Nagdong River.
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Table 1.  The length range and number of sample on the spinal deformation
of Mugil cephalus from Nagdong River
St. 1 (Hanam) [ St. 2 (Nogsan) St. 3 (Myeongji)
Month No. of No. of No. o
: Length range (cm
Sample g g ) Sample Length range (cm) Sample Length range (cm)
3 - - 1 19.7~ 26.8 2 16.5~25.7
4 2 32.0~36.5 3 22.1~ 30.2 3 21.0 ~ 29.7
5 3 33.1~37.8 4 21.4~ 33.7 6 19.2 ~ 33.2
6 2 32.5~38.0 6 24.1~ 34.9 9 18.3 ~ 38.2
7 3 28.4 ~32.7 3 26.5~ 35.7 4 25.8 ~34.9
8 — — 2 27.0~ 32.5 5 24.2 ~ 33.2
9 2 37.8~47.2 4 19.5~ 37.7 7 15.2 ~35.7
10 1 29.0 2 20.3~ 38.0 3 19.4 ~ 36.8
Total 13 25 39
—-: no data
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Table 2. Optimum analytical conditions of Atomic Absorption Spectrophtometer.

Conditions Cd Cu Pb Zn
Wwave length (mm) 288.2 324.9 216.9 213.4
Lamp current (mA) 3.5 3.5 5.0 5.0
Slit width (mm) 1.0 1.0 1.0 1.0
Air flow rate (L/min) 60 60 60 60
Acethylene flow rate (L/min) S 5 5 5
Expansion 1 1 1 1
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Table 3.  Contents of Cadimum in muscle, viscera and skeleton of
Mugil cephalus
Unit ; ppm
Abnormal* Normal
Station No. of . No. of
Muscle Viscera Skeleton Muscle Viscera Skeleton
sample sample

Hanam 13 0.18 0.09 0.23 5 0.15 0.07 0.19

Nogsan 25 0.27 0.11 0.36 5 0.23 0.30 0.39

Myeongji 39 0.34 0.54 0.58 5 0.27 0.46 0.40

Mean 0.26 0.25 0.39 0.22 0.28 0.33

itl 1.21 0.21 0.55 P>0.05
t 0.95 (2) 2.92 2.92 2.92
* ; Mugil cephalus of spinal deformation
Table 4.  Contents of lead in muscle, viscera and skeleton
of Mugil cephalus
Unit ; ppm
Abnormal* Normal
Station No. of No. of
o-© Muscle Viscera Skeleton o© Muscle Viscera Skeleton
sample sample
Hanam 13 1.83 2.53 23.7 5 1.02 2.58 1.96
Nogsan 25 2.23 3.93 2.69 N 1.95 1.97 2.42
Myeongji 39 2.13 4.27 2.58 5 2.56 4.18 2.37
Mean 2.06 3.58 2.55 1.84 2.91 2.25
1t 1.69 1.26 3.0**
£0.95(2) 2.92 292 2.92
* ; Mugil cephalus of spinal deformation
** ; significant (p< 0.05)
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Table 5. Contents of copper in muscle, viscera and skeleton

of Mugil cephalus

Unit ; ppm
Abnormal* Normal
Station No. of . No. of
Muscle Viscera Skeleton Muscle Viscera Skeleton
sample sample

Hanam 17 4.32 16.25 8.38 5 4.56 15.38 7.56
Nogsan 25 5.77 27.18 7.22 5 3.49 7.56 6.26
Myeongji 39 8.96 22.69 11.30 5 7.03 19.86 9.41
Mean 6.35 22.04 8.97 5.03 14.27 7.74

1t 0.99 1.73 1.02 P >0.05

t0.95(2) 2.92 292 2.92

* , Mugil cephalus of spinal deformatoin.
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Table 6. Contents of zinc in muscle, viscera and skeleton
of Mugil cephalus

Unit ; ppm
Abnormal* Normal
Station No. of . No. of ]
Muscle Viscera Skeleton Muscle Viscera Skeleton
sample sample

Hanam 13 0.38 1.80 2.81 5 0.47 1.25 2.56
Nogsan 25 0.92 3.22 2.16 5 1.07 2.84 1.96
Myeongiji 39 1.26 5.54 3.22 5 1.26 5.18 2.73
Mean 0.85 3.52 2.73 0.93 3.09 2.42

1t 0.31 0.40 1.00 P> 0.05

t0.95(2) 2.92 2.92 2.92

* ; Mugil cephalus of spinal deformation

Table 7. Content of heavy metals in Muscle, viscera and skeleton of Mugil
cephalus from Hanam, Nogsan and Myeongji station

unit : ppm

Station Mugil No. of Muscle Viscera Skeleton
cephalus Sample | Cd Pb Cu Zn | Cd Pb Cu Inj Cd Pb Cu Zn
Hanam | Abnormal*| 13 | 0.18 1.83 4.32 0.38{0.09 2.53 16.25 1.800.23 2.37 8.38 2.8l
Normal 5 ]0.15 1.02 4.56 0.47|0.07 2.58 15.38 1.25/0.19 1.96 7.56 2.56
No Abnormal | 25 |0.27 2.23 5.77 0.92]0.11 3.93 27.18 3.22|0.36 2.69 7.22 2.16
B3 1 Normal S ] 0.23 1.95 3.49 1.07(0.30 1.97 7.56 2.84|0.39 2.42 6.26 1.9¢
y | Abnormal | 39 |0.34 2.13 8.96 1.26]/0.54 4.27 22.69 5.54!0.58 2.5811.30 3.22

1

yeonal| Normal 5 1027 256 7.03 1.26]/0.46 4.18 19.86 5.18]0.41 2.37 9.4]1 2.73

* ; Mugil cephalus of spinal deformation
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