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The crustose coralline algae of Japan are reviewed with emphasis on taxonomy, struc-
ture, reproduction, ecology and practical issues. The taxonomy is summarized historically
but not comprehensively from the 1800’s to the present. These algae exhibit a variety of
forms which often are useless in distinguishing the taxa. Anatomical features, however,
are taxonomically pertinent and data on, for example, the arrangement of vegetative cells,
heterocyst distribution, and cell fusion characteristics, are useful. Some anatomical features
are illustrated for the Japanese species. The unusual reproductive features, namely, the
hermaphroditic conceptacles in Lithothamnium japonicum and the cruciate tetrasporangial
divisions in Sporolithon schmidtii, are illustrated.

It is well known that crustose coralline algae are important constituents of reefs in
tropical seas and that they form extensive beds in arctic areas. A species closely related
to Lithothamnium australe is a conspicuous reef-builder on the west coast of Kyfishu in
southern Japan.

The geographic and vertical distributions of species off Hokkaido in northern Japan are
discussed in relation to water temperatures as influenced by currents. Off the southwest
coast of Hokkaido the rocky sea bottom is covered by extensive populations of crustose
coralline algae, especially Lithophyllum yessoense, and the fleshy algae have mostly dis-
appeared. In Japan this phenomenon has been known as “Isoyake” since the beginning of
this centuryand its occurrence is concomitant with a lowered production of sea urchins,
economically valuable molluscs, and useful seaweeds. Lithophyllum yessoense has been shown
to slough off outer epithallial cells and discard anything attached to its surface. What
causes “Isoyake” is not certain yet, but the antifouling mechanism of this coralline as well
as the grazing activities of sea urchins probably contributes significantly to the barren
aspect of the areas.

Key Index Words :crustose coralline algae; ecology ; “Isoyake” phenomenon ; repro-
duction ; Rhodophyceae ; structure; taxonomy.
Tomitaro Masaki, Faculty of Fisheries, Hokkaido University, Hakodate, 041 Japan.
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Fig. 1.

showing a prominent tetrasporangial conceptacle and vegetative portion.
Enlargement of a part of Fig. 1, showing deposition of CaCO3. Bar=5 ym.

Fig. 2.

Fig. 2

Scanning electron micrograph of vertical section through a crust of Mesophyllum sp.,

Bar=100 zm.
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Figs. 3-9. Sturcture of coralline algae. 3. Multilayered epithallium (e) and upper part of peri-
thallium (p) in Clathromorphum compactum, showing meristem (m). Bar=20 pm; 4. Single-layered
epithallium (e) and upper part of perithallium (p) in Leptophytum laeve. Bar=20pm; 5. Single-
layered epithallium (e) and upper part of perithallium (p) in Lithothamnium japonicum, showing
frequent cell-fusions (cf). Bar=20 gm; 6. Coaxial hypothallium (h) in Mesophyllum nitidum. Bar=
100 gm ; 7. Multilayered hypothallium (h) in Lithothamnium japonicum. Bar=500 ym; 8. Part of vertical
section through a crust of Lithophyllum yessoense, showing isodiametric, single-layered hypothallium
(h). Bar=50pm; 9. Part of vertical section through a crust of Dermatolithon tumidulum, showing
palisade-like hypothallium (h). Bar=50 gm.
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b5 (Fig. 7),

Figs. 10-20. Reproductive organs of coralline algae. 10. Two trichocytes (t) of Neogoniolithon sp.
Bar=20 #m; 11. Horizontal heterocysts (h) of Porolithon boergesenii. Bar=50 pm; 12. Male conceptacle
in Fosliella lejolisii, showing short spermatangial mother cells (s). Bar=20 pm; 13. Male conceptacle
in Clathromorphum compactum, showing column-like spermatangial mother cells (s). Bar=50 pgm; 14.
Hermaphroditic conceptacle in Lithothamnium japonicum, showing dendroid system of spermatangial
mother cells (s) and procarp (c). Bar=50 gm; 15. Detail of spermatangial mother cells in dendroid
system shown in Fig. 14. Bar=10 gm; 16. Procarpic conceptacle in Clathromorphum compactum. Bar
=50 pm; 17. Cystocarpic conceptacle in Leptophytum laeve, showing discontinuous fusion cells (fc).
Bar=100 gm; 18. Cystocarpic conceptacle in Neogoniolithon sp., showig coherent fusion cell (fc). Bar
=20 pm; 19. Asexual conceptacle in Fosliella paschalis, showing zonately divided tetrasporangia. Bar=
50 ym; 20. Asexual conceptacle in Sporolithon schmidtii, showing cruciately divided tetrasporangia.
Bar=>50 #m. (Figs. 11, 12 and 19, Masak1 1968)
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Fig. 25. Map of Japan showing “Isoyake” areas represented by solid lines.
(Fisheries Agency 1981).
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Fig. 26. Relative abundance (area coverage)
of crustose coralline algae extending acoss the
Kaitorima (113) and about 1km off the shore:
uppermost illustration is a bottom profile (Noro
et al. 1983).
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Halidrys siliquosa (L.) LyNGB.

Fig. 27. Scanning electron micrograph of
crust surface of Lithophyllum yessoense, showing
epithallial shedding. Bar=50 pm.
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