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Figs. 1—6. Halimeda discoidea Dec.

1. Portion of thallus of Halimeda discoidea. 2. Longitudinal (A) and cross (B) sections of a
mature segment of the thallus (%x60). The parts where sections were made are shown diagram-
matically in the lower left corner of each figure. Scale=100pzm. 3. A schematic sketch showing
three dimensional structure of the thallus. Note well developed intercellular space. 4. Light
micrograph of cross section of a mature segment (x%1,200). C:-CaCOs deposits, F: shrunk me-
dullary filaments. Scale=4ym. 5. Cross section of a inner filament (unstained) (x4,950). C: CaCOg
crystals, CW: cell wall, ICS: intercellular space, CP: cytoplasm. Scale=1ym. 6. Longitudinal
section of a inner filament (unstained) (x2,850). For other explanations see Fig. 5. Scale=2um.
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Figs. 7—12. Halimeda discoidea Dec.

7. Cross section of a inner filament (stained by lead acetate) (%2,250). CaCOj crystals were
removed during the staining process. For other explanation see Fig. 5. Scale=2ym. 8. Outer
surface view of a segment observed with SEM (x1,500). Small crystals were deposited on the
collapsed utricle. Scale=4zm. 9. High magnification of rod-shaped crystals in Fig. 8 (%9,000).
Scale=1zm. 10. Needle-shaped crystals deposited in intercellular space (%4.500). Rod-shaped
crystals as shown in Fig. 8 were also observed on the outer surface of the utricles. Scale=1xm.
11. Needle-shaped crystals deposited on the outer surface of a medullary filament (%4,500). Scale=
1pym. 12. High magnification of needle-shaped crystals in Fig. 10 (x15,000). Scale=1xm.
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Summary

In the present paper the calcification sites and the properties of calcium

carbonate crystals of Halimeda discoidea were described.
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The ultrastructures of thin sections and surfaces of the thalli were studied
by trausmission and scanning electron microscopy. Needle-shaped crystals of
calcium carbonate were deposited abundantly in the intercellular space within
the thallus. However, calcium carbonate crystals could be detected neither in
the cell wall nor in the cytoplasm. The needle-shaped crystals were about
0.1ym wide and up to 2.0um long. Rod-shaped crystals were also observed
partially on the outer surface of the thallus. These crystals were about 0.4ym
wide and up to 1.0um long.

The properties of needle- and rod-shaped crystals mentioned above were
identified to be aragonite by selected-area electron diffraction. X-ray diffraction
patterns of the algal powder examined agreed with that of aragonite.
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