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When the first red tide alert by Cochlodinium polykrikoides was alarmed around the Oenarodo coast on
Aug. 27, 1997, there co-occurred two chain-forming naked dinoflagellates which were different sized but
looked fairly similar. The analyses of 24S tRNA sequences of these species showed that their gene sequences
had only 74.9% identity. This low value implies that they are quite different species. After isolation and cul-
tivation of each species, the morphological characteristics were observed. This revealed that the larger species
ranging from 20 to 35 um was the well known, Cochlodinium polykrikoides and the smaller one ranging from
12 to 25 pum was Gyrodinium impudicum which had not been reported in Korea. As their 245 rRNA sequences
had not been analysed yet, we deposited the sequences in Genbank. At that time of the investigation, the red
tide was caused by G. impudicum of which maximum cell counts reached up to 30,000 cells ml™'. In this
study we describe the morphological characteristics and the behavioral patterns of each species which can be
easily observed with light microscope or stereomicroscope. In addition, their morphology transformed by the

fixation with Lugol’s solution are also characterized, which can help to discriminate each one in the fixed
sample.
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Fig. 1. Partial large subunit ribosomal RNA sequences of Dino-1 (Cochlodinium polykrikoides) and Dino-2 (Gyrodinium impudicum) aligned
with the corresponding region of 24S rRNA gene of Gymnodinium sp. The sequences were obtained by PCR amplification of variable
domains D1 and D2 in 24S rRNA genes. Alignment position 1 corresponds to Prorocentrum micans 24S rRNA position 24 (Lenaers et al.,
1989). The nucleotide sequences were aligned with ClustalW. The homologous sequences are shaded in 4 levels.
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Fig. 2. Inferred phylogenetic relationships of Dino-1 and Dino-2. The nucleotide sequences were aligned with ClustalW and the neighbor-
joining tree was constructed on the basis of the distances computed by Jukes-Cantor equation {1969). The Genbank accession numbers are
described in parallel with species names. The numbers at the nodes are the bootstrap percentages obtained after a hundred replicates. Scale

bar represents 0.1 substitutions per nucleotide position.
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Fig. 3. Phase-contrast light micrographs of live cells of Gyrodinium impudicum: upper left, a single cell showing pointed epicone and hypo-
cone; upper right, a chain of 4 cells showing cingular displacement and increase in cell size towards the anterior end of chain; lower left,
a chain of 4 cells in which the size of the cells increases towards the posterior end of chain; lower right, a chain of 8 cells dividing into

two chains of 4 cells.
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Fig. 4. Phase-contrast light micrographs of live cells of Cochlodinium polykrikoides: upper left, ventral view of a single cell showing cin-
gular displacement; upper right, dorsal view of a chain of 3 cells (note that image is inverted); lower left, lateral view of a chain of 4 cells
in which running of cingulum can be seen in detail (image is inverted); lower right, a chain of 7 cells.
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Fig. 5. Phase-contrast light micrographs of natural samples of G. impudicum and C. polykrikoides complexes fixed with Lugol’s solution.
Larger and brighter cells are C. polykrikoides and smaller and darker ones are G. impudicum.

polykrikoidese A&ole FZAE w7t Alzko] AupaA Azb
A = o HA Ago] FolFtt. WEd C. polykrikoides
o Ag, I T g Y ol 299 MBI T AFELE
A AE WEEESC] AX BHo AR ARAwE 94
Ho] Ueidy, ymz] REES BF FHsA 29t Lugold
doZ FAHI F C polykrikoides7t GA T&=E AXH A%k
A Hole AL ol FHI 79 WEc]tt. Lugot§Hog 3
AT C. polykrikoidesIA = ME el Had 2o 7187
e Mo JAEHo] Mid RgeR Yehr|w st

(Fig. 6).

Sk
T L Pedo 72 zelrt AR G impudicum®)
PFE] FoM AN ES 21737 MG RAA BT 5 3

U AZHE digel] A A A9
]*ﬂo} l HEgk

H oA W2 5‘*_1_3 ol&5-< ANt “H"—‘)ﬂ ]’ ,\}E]»,—‘:— 7
A4 #e1g 5= AU G impudicum’= 2 FHEZF} vt
ANA 2 o] FAl BAFN=Y A wHEe] Fa =) Wt
A 1008 ol3te] Aulgolde AR ¥l AR WEA
o3 AXNY BTt b, G. impudicum®] ¥WIEOE THA
At FeS sl Q) wWEe W o Yehhe ¥ W3
£o W wxEE= Al ke RE Y F
t}. ol9} ] C. polykrikoidess AAGEHL AXLE A<
& 5 QAJh. C. polykrikoides= G. impudicum*E 314

o) ZatQEt], BFubEo] I Aol G FAE




Cochlodinium polykrikoides?t Gyrodinium impudicum S 3 42 F71AE vlw

369

Fig. 6. Phase-contrast light micrographs of cultured samples of G. impudicum (right) and C. polykrikoides (left) fixed with Lugol’s solution.
In upper left figure, reddish filamentous maierials can be seen around C. polykrikoides, which are leaked from the cells immediately after
Lugol fixation.
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