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Recently, there have been many red tide blooms reported in Japan, especially in the
inland sea regions, including the Seto Inland Sea, Maizuru Bay and Kagoshima Bay in
summer and fall seasons. Members of the genus Chattonella have been recognized as the
main component of red tides and they often cause severe damage to the fishery of cul-
tured yellowtail and sea bream.

Many strains of Chattonella have been isolated and maintained in culture in fishery
stations or universities near the coasts where red tides occur. However, almost all the
isolates remain to be identified because there is no workable identification system owing
to the lack of detailed information about their ultrastructure. The following seven strains
of Chattonella were examined by means of laboratory culture and electron microscopy to
obtain more reliable taxonomic characteristics : Hiroshima-70, -71, -78, Maizuru-75, Harima-
78, Kagoshima-78 and Osaka-79. They are fundamentally the same in their internal
structure but, on the basis of their cell size, they can be classified into two forms: the
larger form to which Hiroshima-70, -71, Harima-78, and Osaka-79 belong, and the smaller
form, to which Maizuru-75, Hiroshima-78 and Kagoshima-78 belong. Both of these
Japanese representative forms differ from the type species of Chattonella, C. subsalsa,
mainly in having thylakoids penetrating the pyrenoid matrix.

On the basis of our research, we suggest that the larger form of the Japanese Chat-
tonella should be assigned to C. antiqgue (Hapa) ONo, while the smaller one is similar to,
if not identical with, Hornellia marina described by SUBRAHMANYAN (1954), being treated
as a separate entity from C. subsalsa. Since Hornellia is regarded to be congeneric with
Chattonella, the following new combination is proposed; Chattonella marina (SUBRAH-
MANYAN) HARrRA et CHIHARA comb. nov. Basionym: Hornellia marina SUBRAHMANYAN,
Indian J. Fish., 1, 200, f. 1-14, 1954.

Key Index Words: Chattonella; Chattonella marina comb. nov.; Raphidophyceae; red
tides; taxonomy ; ultrastructure.
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Table 1. Strains of Japanese Chattonella used in the present study.

Strains

Localities

Institutes or universities where
original strains were maintained

Chattonella Hiroshima-70

OO0 060606

Hiroshima-71
Maizuru-75
Hiroshima-78
Harima-78
Kagoshima-78
Osaka-79-

Hiroshima Bay

Hiroshima Bay
Maizuru Bay
Hiroshima Bay
Harima-nada
Kagoshima. Bay
Osaka Bay

Mie Univ.
Hiroshima Fish. Stn.
Hiroshima Fish. Stn.
Hiroshima Fish. Stn.
Hiroshima Fish. Stn.
Kagawa Fish. Stn.
Kagoshima Univ.
Osaka Fish. Stn.




Taxonomy of Chattonella. 49

3

Figs. 1-3. Light micrographs of Chettonella
antique and C. merina. 1. A cell of C. antiqua
(Hiroshima-70 strain) fixed with 0.2% osmium
tetraoxide. x700; 2. A living cell of C. marina
(Maizuru-75 strain). x700; 3. A living cell of
C. marine (Kagoshima-78 strain). x700.
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Figs. 4-7. Light micrographs of Chattonelle antique and C. merina. 4,5. Parts of a living
cell of C. entique (Hiroshima-70 strain), showing small globules (arrows) distributed in the
cell periphery. x1400. ch; chloroplasts. (Nemarsky). 6, 7. Surface views of a fixed cell of C.
antiqua (Hiroshima-70 strain) (Fig. 6) and C. marina (Maizuru-75 strain) (Fig. 7), showing
small globules as black dots stained with osmium tetraoxide. x 1200.
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Figs. 8-12. Electron micrographs of Chattonelle entique. 8. Longitudinal section, showing
ectoplasm (ec) containing many peripheral chloroplasts and endoplasm (en) containing a
nucleus, mitochondria and some other organelles (Hiroshima-70 strain). x3000; 9. A nucleus
connecting with rhizostyle (rh) in the cyteplasm (Hiroshima-70 strain). x2000; 10. Several
Golgi bodies (g) covering the lateral projection of a pyriform-shaped nucleus (Hiroshima-71
strain). x9000; 11. A chloroplast containing a pyrenoid (py) and a genophcre (gp) (Hiros-
hima-71 strain). x10000; 12. A part of pyrenoid, surrounded with chloroplast envelope
(indicated by double arrow heads) and chloroplast E.R. (triple arrow heads). There is a
periplastidal network (single arrow head) near the top of pyrenoid (Hiroshima-71 strain).
% 26000.
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Figs. 13-17. Electron micrographs of Chattonelle merine. 13. Section of a cell, showing
distribution of many chloroplasts in the ectoplasm and a nucleus in the endoplasm (Maizuru-75
strain). x2400; 14. A nucleus possessing endonuclear bacteria (Maizuru-75 strain). x3300;
15. A nucleus infected by bacteria. A rhizostyle is present being connected with nuclear

surface (Hiroshima-78 strain).

%5000; 16. Endonuclear bacteria surrounded by two- or three-

layered cell coverings within the nucleus (Maizuru-75 strain). x26000), (Ne: nuclear envelope) ;
17. Mitochondria possessing a bundle of cored cristae (Maizuru-75 strain). x26000.
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Figs. 18-22. Electron micrographs of Chattonelle marine (Kagoshima-78 strain). 18. Section
of a motile cell, showing vacuolated ectoplasm and endoplasm with ribosomal granules.
%2400 19. A chloroplast, in which two genophore profiles, a girdle lamella and a pyrenoid
invaded by several thylakoids, are seen. x7000; 20. A peripheral part of the cell, showing
distribution of many small mucocysts (mc) which contain fibrous and electron dense inclusions.
x12000; 21. Anterior part of the cell, showing a nucleus which projects towords the flagellar
basis. A nucleus is characteristic pyriform-shaped, and two flagella (f) arise from the bottom
of gullet. x5300; 22. Mitochondria possessing many tubular cristae which do not have
bundles of cored cristae in their matrices. x 17000.
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Table 2. Comparison of ultrastructural and morphological characteristics of Japanese

Chattonellas and C. subsalsa.
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Chattonella subsalsa BiECHELER

Arch. Zool. Exper. Gen., 78, 80, f. 1-3, 1936.

Type locality. Salins de Villeroy, Séte, France.

Geographical distribution. The Mediterranean
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Sea: France (BIECHELER 1936; MicNoT 1976),
Algeria (HoLLaNDE and ENjUMET 1957)

Chattonella marina (SUBRAHMANYAN) HARA
et CHIHARA comb nov.

Basionym. Hornellia marina SUBRAHMANYAN,
Indian J. Fish., 1, 200, f. 1-14, 1954.

Type locality. Malabar coasts, India.

Geographical distribution. India: Malabar coasts
(SUBRAHMANYAN 1954), Japan: Maizuru Bay
(Takavyama 1975; Tanaka et al, 1977, as
Hemieutreptia antiqua), Seto Inland Sea (Ta-
KavyaMa 1978), Kagoshima (Noro and Nozawa
1980, as Chattonella sp,; Ono and TakanNo 1980,
as Chattonella sp.)

Chattonella antiqua (Hapa) Ono

Ono & Takano, Bull. Tokai Reg. Fish. Res.
Lab., 102, 93, f. 1-5, 1980.

Basionym. Hemieutreptia antiqua Hapa, Bull.
Plank. Soc. Jap., 20, 124, f. 3-7. 1974.

Type locality. Seto Inland Sea, Japan.

Geographical distribution. Japan: Seto Inland
Sea (Iwasaki 1971, as Eutreptiella sp.; TAKA-
YAMA 1972, as Hemieutreptia antiqua,; OKAICHI
et al, 1979, as Hornellia sp.)
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