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Fig. 1 * Results of éx;;osiﬂg torhyIS(’)l‘(Aia in red sea bream, Pagrus mgjor. A to D: Normal specimens, E to H: Abnormal speéirflens
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by exposing to hypoxia. E, F, G and H: Examples of somitic disturbance, external appearance of juvenile, Transparent skeletal
specimen of vertebrae using double stain technique, and Sagittal section with HE stain.  NS: neural spine, HS: heamal spine, L:

ligament. Arrow head shows the abnormal somite and vertebrae.

w«, 1 cm, 1 mm, and 0.5 mm respectively.

Barin Aand E, B and F, C and G and D and H indicates 30
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Fig. 2 The frequency distribution of somitic disturbances
and centrum defects in red sea bream larvae and juveniles
from 3rd to 23rd somite. 2B stage, G stage, ES stage, MS
stage, and LS stage were the period exposed to hypoxia
from the two cell stage to blastula stage, gastrula stage,
three to three to 10 somites stage, 11 to 17 somites stage,
and 18 to 24 somites stage, respectively. A significant
correlation was found between the location of somitic
disturbances in newly hatched larvae and that of centrum
defects in juveniles (Spearman’s rank correlation test,
p<0.05).
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Fig. 3 Incidence rate of somitic disturbance induced by
exposing to total of 42 conditions.
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Fig. 4. Dissolved oxygen concentration in high density layer
of floating eggs.



Table 1. The incidence of deformities in the red sea bream, Pagrus major, seedlings produced
for 5 years from 1999 to 2003 at the Fisheries Laboratory Ohshima Experimental Statior

Kinki University.
The category of triage 1999 2000 2001 2002 200
Normal 90.90 80.49 91.93 90.83 94.0
Shortened body condition 434 725 3.54 7.00 0.6Z
Deformity of frontal region 0.14 3.74 2.52 0.06 0.24
Deformity of dorsolateral region 0.02 0.68 0.46 0.30 0.14
Twist of jaw 0.23 0.57 0.14 0.13 0.24
Pagheadness 0.79 0.16 0.00 0.13 0.0¢
Scoliosis 0.05 0.30 0.23 0.56 0.02
Lordosis 0.75 0.00 0.00 0.18 0.0¢
Other morphological deformities 1.62 591 1.05 0.39 3.3¢
Abnormal coloration 0.54 0.48 0.00 0.06 0.0¢
Seedling with external injury 0.63 042 0.14 0.37 112
n (number of production lot) 5211 (3) 4353 (2) 3378 (2) 3260 (3) 3080
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