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Among about 30 species hitherto described 
in the dinosagellate genus Alexandrium， 12 spe-
cies have so far been recorded from ] apan 

(e.g. Fukuyo et al. 1985， Kita and Fukuyo 
1988， Yuki and Fukuyo 1992). In addition 
to these species， 1 report here for the first 
time Alexandrium minutum Halim found in 

]apan. This species is extensively distributed 

in the temperate coastal waters of the world 
(Hallegraeff et al. 1988) and has been known 

as a paralytic shellfish toxin-producer in 

South Australia (Hallegraeff et al. 1988) and 

France (Erard・LeDenn 1991， Belin 1993). 
The specimens were obtained from part of 

the samples which have been collected every 

roughly 3 days at a station (34021.8'N， 
136051.9'E) in Matoya Bay， Pacific coast of 
central ]apan， between 1956 and 1993. In 
sampling， 5 liters of seawater were taken from 
2 m depth using a handmade pump and fixed 

with formaldehyde. Planktonic organisms 

were finally preserved in a volume of 10 ml by 
siphoning the water. Until December 1993， 
4289 samples were thus collected， but about 
1000 ofthese were already lost or unfavorable 

for a microscopical examination because of 

desiccation or decomposition of the con-

tents. Ofthe remainders， about 1700 samples 
(about 4.7 samples per month on an average) 
were examined by light microscopy. Alexan-

drium minutum was present in 87 of these sam-

ples. For staining the thecal plates， Imamura 
and Fukuyo's (1987) solution was used. 
Alexandrium mim山 mHalim (Figs. 1-12) 
Alexandrium minutum Halim， 1960， p. 102， figs. 
Ia-j; Balech， 1989， p. 207， figs. 1-27; Mon-
tresor et al.， 1990， p.84， figs. 3a-e， 4a-e; 
Honsell， 1993， p. 128， figs. 2-8. 
Alexandrium ibericum Balech， 1985， p. 37， fig. 
15; 

Protogonyaulax tamarensis， Su et al.， 1989， p. 86， 
figs. 1-12; 

AlexandT1:um tamarense， Su and Chiang， 1991， 
p. 231， figs. 26-34. 
Descr伊tion:Cell solitary， globular， almost 
circular in cross-section， with equal epitheca 
and hypotheca in length， 20-26 (rarely 30) 
μm long， 20-25 (rarely 30)μm wide (Figs. 1， 
2， 6). Epitheca hemispherical with convex 
shoulders. Hypotheca broadly rounded. 

Cingulum median， moderately wide and 
deep， descending one cingular width， without 
overhanging. Sulcus slightly widening 
posteriorly， faintly indenting antapex. 
Cingular and sulcal ridges scarcely salient. 

Excepting scattered nemerous pores， no 
ornamentation present on thecal surface in 

most of specimens， but coarse and irregular 
reticulations rarely present on surface of 

hypothecal and some sulcal plates (Fig. 12). 
Plate formula Po， 4'， 6"， 6c， 5ぺ2""and 10s 
(Figs. 3， 4， 5). Apical pore plate (PO) drop-
shaped， tapering ventrally， with comma-
shaped apical pore (Fig. 7). Callus devel-
oped. PO without attachment pore. First 

apical1' asymmetrical-rhomboidal， with trun-
cate posterior end， in contact with Po (Figs. 3， 
9). Ventral pore small， posteriorly situated 
on suture between apicals l' and 4' (Figs. 3， 
9). Precingular 6" rather narrow， nearly 
twice as long as wide (Fig. 9). 

Sulcus composed of ten plates (Figs. 5， 10， 
11). Anterior sulcal plate (S.a.) as long as 
wide， with shallow posterior indentation. 
Right and le氏posteriorsulcal plates (S.d. p. 

and S.s.p.) slightly longer than wide. An-

terior inner corner of these plates roundly 

scraped. Right anterior sulcal plate (S.d.a.) 
triangular， about as long as wide. Anterior 
accessoηsulcal plate (S.ac.a.) granular， 
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Figs. 1-5. Alexandrium minutum Halim collected in Matoya Bay， Japan. Fig. 1. Ventral view. Fig. 2. Left 
side view. Fig. 3. Epithecal plates seen apically. Fig. 4. Hypothecal plates seen antapically. 8hort bars denote 
positions of sutures of cingulars 1-6. Fig. 5. 8ulcal plates， showing祖国iorsulcal plate (8.a.)， posterior sulcal 
plate (8.pふleftanterior sulcal plate (8.s.a.)， right anterior sulcal plate (8.d.a.)，left posterior sulcal plate (8.s.p.)， 
right posterior sulcal plate (8.d. pふmediananterior sulcal plate (8.m.a.)， median posterior sulcal plate (8.m.pふ
anterior accessory sulcal plate (8.ac.a.)， and posterior accessory sulcal plate (8.ac.pふ

diffieult to discern without dissociation of sul-

cal plates， adhering to thickened left anterior 
side of S.d.a. (Figs. 5， 11). Posterior accesso・
ry sulcal plate (S.ac.p.) very small， fi.tted into 
small indentation between left anterIor corner 

of S.d.p. and right posterior corner of S.m.p. 

(Figs. 5， 11). Two median plates (S.m.a. 
and S.m.p.) very small， unequal in length; 
S.m.p. longer than S.m.a. Posterior sulcal 
plate (S.p.) heart-shaped or nearly rectangu-

lar， wider than long， its lateral sides almost 
parallel (Figs. 5， 8). No attachment pore 
present on S.p. 

Postcingular 4附 largest of hypothecal 

plate. Postcingular 5'" second largest， four-
sided， occupying right ventral side. First 
antapical1 "" bordered by six plates， with thick-
ened right margin， connected with S.s.a. by 

its very sho此 anteriorside. Antapical 2'''' 
wide， distorted pentagonal， but degree of 
distorsion slight because of rather long suture 
between this plate and 1"". 

Nucleus C-shaped， located in cytoplasm 
behind cingulum. Chloroplasts small， 
numerous. 

GeograPhic distribution: Alexandrium minutum 

was originally reported from Alexandria， 
Egypt (Halim 1960)， and also has been record-
ed from Spain and Portugal (Balech 1985)， 
coastal Tyrrhenian waters (Montresor et al. 

1990) and Adriatic Sea (Honsell 1993) in 

Italy， France (Erard-Le Denn 1991)， South 
Australia (Hallegraeff et al. 1988)， the east 
coast of North America (Balech， E. cited by 
Hallegraeff et al. 1988)， and southern Taiwan 
(Su et al. 1989， Su and Chiang， 1991). Newly 
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Figs. 6ι一1ロ2. Light mi児C口rog伊1日ra叩phs四sof Aμle.悶'Xa仰71dr口II山t
bars= 10μm. Fig. 6. Op戸tl陀calc口】os臼s-s悶ectlo町nin dors叩Q-ve引nt町ralview. Fig. 7. Apical v円iewof the ep戸lt山heca，s油howing
apl児calpo町r陀eplate (arrowhead). Fig. 8. Antapical view of the hypotheca. Note the posterior sulcal plate (S.p.) 
which is slightly wide. than long. Fig. 9. Part of ventral epithecal plate， showing the PO and l' contact， a ventral 
pore (arrowhead) on the suture between l' and 4'， and the narrow precingular 6" (arrow). Fig. 10. Ventral view of 
sulcal plate pattern. Fig. 11. Anterior (arrowhead) and posterior (arrow) accessory sulcal plates. Fig. 12. Coarse 
and irregular reticulations on the postcingular plate. Note the smooth epitheca 

obse1'ved f1'om J apan (Matoya Bay， Ago 
Bay and Gokasho Bay located on th巴Pacific

coast of cent1'al Honshu). These findings 

well document a world-wide geog1'aphic distri-

bution of this sp巴cies(Fig. 13). 

Seasonal and long-Ierm dislribulions・ Inthe 

samples taken afte1' 1956 in Matoya Bay， A 
minulum was fi1'st obse1'ved in Ap1'il 1967 and 

has continued to be found almost eve1'y yea1' 

since then (Fig. 14)ー Althoughthe maximal 

annual concentration in 1968 was conside1'a 

bly higher than those in othe1' yea1's， no notice-
abl巴 long-te1'm trend of inc1'ease or dec1'ease 

in population d巴nsity was obse1'ved. In 

Matoya Bay A. minulum appea1'ed du1'ing the 

long period from early wint巴l'to late summe1' 

(mainly April and August); howeve1'， it was 

very 1'are or absent in fall (Octobe1'-Novem 

ber) (Fig. 15). Alexandrium minulum was nu-

merically a mino1' species in the bay (mostly 

less than 100 cells ・l-l)unl巴SSlt l'巴ach巴dthe 

concentration of about 1700 cells.l一 inlate 

Ap1'il 1968 and became a m匂01'constltuen t 

among dinoAagellates. In Ago Bay and 

Gokasho Bay (within 20 km of Matoya Bay)， 
A. minulum was found in Ma1'ch 1993， but in 

ve1'y low concent1'ations less than 20 cells ・l-1

Remarks: Acco1'ding to Balech's (1989) 

r巴viseddesc1'i ption， A. minutum is character-
ized by its small size (usually 17-29μm， excep-

tionally 36μm)， the 1'homboidal fi1'st apical l' 
which is di1'ectly 01' indirect1y connected to the 

Po， a ventral pore which is situated in the 
posterior half of the right uppe1' side of r， the 
small and short S. p・，the nar1'ow p1'ecingular 
6¥and the constant lack of ante1'io1' and 
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Geographic distribution of Alexandrium minutum. 

PO and l' and the one lacking it were ob-

served; the latter was more common than the 

former (Balech 1989). Such variation in the 

PO and l' contact was also shown in the speci-
mens from South Australia (Hallegraeff et al. 

1988)， coastal Tyrrhenian waters (Montresor 
et al. 1990) and Adriatic Sea (Honsell 1993). 

In my specimens， however， the l' always 
made direct contact with the Po， although 
nearly fifty cells obtained mainly in spring 

and summer of several years were dissected. 

Su et al. (1989) and Su and Chiang (1991) 
reported a small-sized toxic dinoflagellate 
from southern Taiwan as A. tamare1山 (Le-

bour) Balech. However， the organism shown 
by them possesses smaller size (14-34μm 

Fig. 13. 

posterior attachment pores. My specimens 

agree satisfactorily with Balech's (1989) 

redescription in these characters and accord同

ingly can be attributed to A. minutum. 

Alexandrium minutum shows a high variabili-

ty in the appe訂 anceof hypothecal surface. 
In the cells from coastal Tyrrhenian waters of 

Italy the hypotheca is smooth or highly or-
namented with reticulations (Montresor et al. 

1990) as in the ]apanese specimens. Both 
types of cells were also observed in clonal cul-

tures established by Montresor et al. (1990). 
Whereas， there is no obvious thecal sculpture 
in the specimens from other localities. 
Besides， in the specimens from the type 
locality the cell having direct contact between 
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Fig. 14. Long-term changes in the maximal annual abundance of Alexandrium minulum in Matoya Bay. 
Closed circles denote the absence of data. 
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Fig. 1β5. Mean seasonal p戸at町t旬ernof the aめbu凹n-
dance of Alex，湖a側nd，伽11
pe 討巾。d1967 to 1993 (excl. 1985). 

long)， the narrower precingular 6" (Fig. 8 in 
Su et al. 1989， Fig. 31 in Su and Chiang 
1991)， a ventral pore which is more posterior-
ly situated (Fig. 8 in Su et al. 1989， Fig. 31 in 
Su and Chiang 1991)， and the smaller and 
shorter S.p. (Fig. 9 in Su et al. 1989， Fig. 32 
in Su and Chiang 1991) than A. tamarense. 

These characters are in satisfactory agreement 

with those ofA. minutum. In addition， the rest-
ing cyst (about 22μm) of their organism 

(Fig. 12 in Su et al. 1989， Fig. 34 in Su and 
Chiang 1991) is much smaller than that of A. 
tamarense (38-56μm  in Fukuyo et al. 1985) 

and is similar to that of A. minutum (24-

29μm) described by Bolch et al. (1991). 1 

therefore consider that Su et al. (1989) and Su 

and Chiang's (1991) specimens are synony-

mous with A. minutum. In ]apan no true A. 

minutum has been appeared in previous 

repo口sdealing with the morphology of A. 

tamarense and other allied species. 
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結城勝久:本邦新産渦鞭毛藻 Alexandriumminutum Halim 

三重県的矢湾とその周辺海域より得られた渦鞭毛藻Alex，四 driumminutum Halimを記載した。細胞は長さ 20-

26μm，幡 20-25μmの球形で，第 1頂板の右上辺部後方に腹孔を有し，前・後部接続孔を欠く。第 1頂板は頂

孔板に接する。鎧板配列はPo，4'， 6"， 6c， 10s， 5"'， 2""と表示される。さらに，第6前帯板の幅が狭いことと，後縦

潜板が短く，その両側部がほぼ平行な点も本種の識別上，重要である。下殻の表面には稀に粗い網目:模様がみら

れる。連鎖群体は形成されない。本種は温帯沿岸域に広く分布し，麻薄性貝毒の原因生物として知られるが，本

邦からの出現報告はこれが初めてである。的矢湾では，本種は1960年代後半以降，ほとんど毎年，低密度ながら

散在的に出現してL、る。 (517-02三重県志摩郡磯部町的矢 的矢湾養蛎研究所)
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