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" (Jones, 1992; Secor et al, 1995) ©
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Fig. 1. Sampling sites (solid triangles) of thornfish at the outfall of the Kin-Shan nuclear power
plant(a) and in the estuary of the Gong-Shy-Tyan Creek(b), northern Taiwan.
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Fig. 2. X-ray photographs of the vertebral columns
of the normal (upper, 49mm SL) and deformed
thornfish (lower, 51mm) collected at the thermal
effluent outfall of Kin-Shan nuclear power plant.
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Fig. 3. Measurement of otolith length, (AR,

Antirostrum; PR, Postrostrum; R, Rostrum) (aftcr

Secor et al., 1992),
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Fig. 4. Length frequency distribution of deformed (a) and mormal (b) thornfish collected in the
nearshore of Kin-Shan nuclear power plant, 8 July 1995.
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of thornfish and rearing time at 39°C (A) and 30°C (B, control).
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(n=25, r=0.92)
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Fig. 7. Microphotograph of daily growth increments in otolith of thornfish (18.08mm SL) collected
from the estuary of Gong-Shy-Tyan Creek and reared in room temperature (30°C) for 17 days
(A, deposited during wild life period; B, during laboratory-reared period; IZ, Incremental zone;
DN, Discontinuity zone; P, Primordium).

Fig. 8. Microstructure of the otolith of deformed thornfish (61.65 mm SL) collected at the outfall of Kin-
Shan nuclear power plant, 8 July 1995 (Part A, assumed to be deposited in the offshore life; B, deposited
at the outfall life; P, Primordium; AP, Accessory primordium).
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S
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BRI  HEHE (39 C) R K
BRE R R — KR T A e i R 0
BEUNPEITRAE (59 80 CER ) » BHRE
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[ A A KRIIZER > BEAR BB 7k
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Table 1. Means (+S.D.) of otolith radius, daily growth increment (DGI) and increment width (MIW)
of the otolith of normal and deformed thornfish collected from Kin-Shan nuclear power plant
outfall (KS) and the estuary of Gong-Shy-Tyan Creek (GST), northern Taiwan. Sections A and

B refer to Figs. 7 & 8.

Sampling  Vertebral ~ Sample Otolith radius (um) DGI (day) MIW (um/day)
site column size A A B A B
KS Nogmal (a) 18 208+27 557+151 1844 39+8 11.74+2.30 15.11+4.90
Deformed (b) 16 204419 570468 16+3 2746 13.88+5.20 21.65+7.12
a+b 34 206424 563+112 1744 3347 12.75+3.94 18.19+5.97
GST Normal 10 250437 20+2 12.64+3.90
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Correlation between Otolith Growth and Life History of
Thornfish Terapon jarbua in the Waters Around
the Thermal Effluent Qutfall of the Kin-Shan Nuclear
Power Plant, Taiwan

Feng-Chou Cheng!, Yeong-Ming Chang? and Wann-Nian Tzeng?
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Thornfish (Terapon jarbua Forsskal) is one of the dominant species of fish in the
coastal waters and estuaries of Taiwan. Its larvae and juveniles migrate to these areas
during April to October. This study compared the difference in the morphology of otolith
between the normal and deformed thornfish collected in the waters around the thermal
effluent outfall of the Kin-Shan nuclear power plant and in the estuary of Gong-Shy-
Tyan Creek in northern Taiwan. Also, the daily ages and early growth life history of
the deformed thornfish were examined. Fish length and otolith length relationship was
significantly different between the normal and the deformed, but not for the length-
weight relationship. The thornfish migrated to the nearshore waters at the age of ap-
proximately 21 days after hatching. The deformity was due to high temperature. Growth
of otolith was faster in the deformed than the normal. This leads to uncoupling of somatic
and otolith growths for the deformed fish.

Key words: Thornfish, Deformity, Otolith, Growth, Life history.
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