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Fig. 1. Photomicrographs on the development of digestive tract in the rockfish, Sebastes schlegeli. A. Sagittal
section of embryo just afier the hatching. B. Sagittal section of embryo just after the parturition. Note
the opened anus. C. Yolk mass of larva in TL 5.3mm. D. Pharyngeal part of larva in TL 5.2mm. Note the
PAS positive mucous cell. E. Esophageal part of larva in TL 5.4mm. F. Esophagus of larva in TL 8.3mm.
Note the developed mucosal fold and mucous cell. G. Esophagus of larva in TL 9.2mm. Note the devel-
oped muscular layer. H. Stomach and esophagus of larva in TL 5.2mm. 1. Stomach of larva in TL
9.0mm. Note the gastric gland and muscular layer. An; anus, Dt; digestive tract, E; eye, Es; esophagus,
Gg; gastric gland, It; intestine, Mc ; mucous cell, Mf; mucosal fold, Ml; muscular layer, Ph; pharynx,
Se; surface epithelium, Sm; submucosa, St; stomach, Ym; yolk mass.
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Fig. 2. Photomicrographs on the development of digestive tract in the rockfish, Sebastes schlegeli. A.
Stomach of larva in TL 9.5mm. Note the developed mucosal fold. B. Stomach of larva in TL 13.0mm.
Note the developed submucosa. C. Pyloric caecum of larva in TL 5.5mm. D. Pyloric caecum of larva
in TL 6.83mm. E. Pyloric caecum of larva in TL 13.0mm. Note the lumen. F. Intestine of larva in TL
5.2mm. G. Intestine of larva in TL 5.7mm. Note the goblet cell. H. Intestine of larva in TL 5.9mm.
Note the absorptive cell. I. Intestine of larva in TL 7.5mm. J. Intestine of larva in TL 9.7mm. Ac;
absorptive cell, Ge; goblet cell, Gg; gastric gland, It; intestine, Lu; lumen, Mf; mucosal fold, Ml; mus-
cular layer, Mv; microvilli, Pc; pyloric caecum, Sm; submucosa.
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Fig. 3. Electron micrographs of juvenile digestive tract in the rockfish, Sebastes schlegeli. A. Muscular layer
of juvenile stomach in TL 18.0mm. B. Gastric gland of juvenile stomach in TL 18.0mm. Note the undif-
ferentiated gastric gland cell. C. Surface epithelium of mucosal layer of juvenile pyloric caecum in TL
18.0mm. D. Dark cell of mucosal layer of juvenile pyloric caecum in TL 18.0mm. E. Goblet cell of
mucosal layer of juvenile intestine in TL 18.0mm. F. Dark cell of mucosal layer of juvenile intestine in
TL 18.0mm. Ace; absorptive columnar epithelium, De¢; Dark cell, Ge; goblet cell, Mfb; muscular fiber
bundle, Mt; mitochondria, Mv; microvilli, N; nucleus, Sg; secretory granule.
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Biological Study on the Increment of Survival Rate during Early Life
Cycle in the Rockfish, Sebastes schlegeli (Teleostei: Scorpaenidae)
IV. Structural and Functional Development of the Digestive Tract
in the Larva and Juvenile Stage

Jung Sick Lee*, Pyung Chin and Yun Kyung Shin
*Department of Fish Pathology, Yosu National University, Yosu 550-749, Korea
Department of Marine Biology, Pukyong National University,

Pusan 608-737, Korea

Just after hatching the embryo has a yolk sac and straighted digestive tract. Just after par-
turition in 5.0mm TL the mouth and anus were opened. In the larval stage of 5.2mm TL,
digestive tract could be divided into pharynx, esophagus, stomach, pyloric caeca and intestine
of the early differentiated state. The esophagus of larvae in 5.3mm TL has a PAS positive
mucous cell. From over 5.7mm TL, PAS positive goblet cell recognized in the intestine. PAS
positive absorptive cell began to appear in the intestine from 5.9mm TL. Yolky materials were
absorbed completely in 6.0mm TL. In the larvae of 8.5mm TL, gastric glands were observed in
the mucosa, but the surface epithelium did not have PAS positive granules. From over 9.0mm
TL, the histological structure of esophagus showed similar to adult. In the juvenile stage from
13.0mm to 15.0mm TL, histological structure of the stomach, pyloric caeca and intestine
showed similar to adult. From the ultrastructural and histochemical study, it is concluded that
the functional digestive tract is present in the juvenile stage from 18.0mm to 20.0mm TL.
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