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Blooms and growth characteristics of a harmful dinoflagellate Heterocapsa circularisquama in Omura Bay,

Japan from autumn to winter

TosaFuMI YAMATOGI, Sou HIRAE, Naoya ISHIDA! AND MiTsUNORI IWATAKI

An armored dinoflagellate Heterocapsa circularisquama has formed red tides responsible for threats of cultured bivalve
mollusks in the coasts of western Japan. This species is suspected to overwinter by motile cells because the resting cyst has
never been found, even though the motile cells are adapted for warm water and the optimum growth was reported at 30.0—
32.5°C. Occurrences of H. circularisquama was observed from November 2008 to February 2009 in Omura Bay, west Japan.
Motile cells of H. circularisquama were detected at the ranges of temperature of 9.7-17.3°C and salinity of 32.3-32.9. Using a
clonal culture of H. circularisquama isolated in January 2009 (9.7 and 9.0-9.9°C), the final cell yields and specific growth rates
were also examined in 5 different temperature conditions (7.5—17.5°C) under an illumination of 80 pmol m™s™ and salinity 32.
The culture could grow at the temperature range of 10.0-17.5°C, and 10,000 cells mL" was obtained at 12.5°C. These results

suggest that H. circularisquama has an ability to form red tides during cold seasons in Omura Bay.
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Fig. 1. Monitoring stations in Omura Bay, western Kyushu.



Fig. 2. Body scales of Heterocapsa circularisquama
(HcO901KA strain) collected from Omura Bay,
transmission electron microscopy. A; immature scale,

B: mature scale. Scale bar=200 nm.
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Fig. 3. Temporal change of cell density of Heterocapsa
circularisquama (A) and diatoms (B),

temperature (C), salinity (D) and dissolved oxygen (E)

water

in Omura bay from September 2008 to February 2009.
A, C-E: average value of St.1-6, B: value at St. 6.
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Fig. 4. Spatio-temporal variation of the maximum
cell density in Heterocapsa circularisquama in

Omura Bay from September 2008 to February 2009.
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Fig. 5. Temporal change of wind vector (A), daily
rainfall (B) at Omura and sunshine hours (C) at
Sasebo from 17 September to 3 October 2008
(closed bars) and the average value during 1981—
2010 (open bars).
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Fig. 6. Temporal changes in water temperature at St. 7 at 2
m depth from 30 September to 16 November 2008 (solid
line) and the average value during 2006-2011 (broken line).

18

FEISZ LN, 95CRES 2 P
4 BREVER SNz OHRThHolz, LFKIRIK
HIE S HER LT 2012 4RI, 8.5°CRTMDMEIN S
N0l 3 BEITh o7,

s RIFTKENORE (EERER) FRE
1T o 1= B KIBSACIBT D H. circularisquama
B3Rk 2 KR, T RYEPE He0901KA i & RATTEPE
Hc09010M #k 0 A& MBI £ & FLIgFEE %
Fig. 8 12579, 10.0-17.5°C CTHFERD b,
EA I BT 260-12.74 X 10% cellsmL!, Lbi#
FESEEEIE 0.04-0.39 day” OEFHACTH oI, ik
AR, HEEIE & BICKIERE R DI
SHTEVMEE R LTz, Hc0901KA (% LiERE)
BRI, 17.5 & 15.0°C T 14 H#4, 12.5°C T39 H
1T A S 10,000 cells mL?! &8 % 72, 10°C
TIE, BB OB EIL He0901KA (F
RYERE) BRI 18 A421Z, He09010M (CRATERE)
BEIE 1824 B #&ICRERR E4, 220-380 cells mL™
OEFEIch T, £, FEEBHEK 3 BHEIC
Hc09010M  (FAHERE) MROMIAR Y RAHER &
ni- (Fig.9), 7.5°C TiX, Witk bICHFEITR
B BN 1223, He0901KA (FE VBRE) BRI
EEREILAH 3 B HICHaS AP oMig, 8 R

17 © 2007-2008
O 16 4 2008-2009
o 15 ©2011-2012
% 14 +2012-2013 \ 4::
g 13 ¢ P
(Y
- 12
- o
11 4
10
8 IS AAREE SRR RN BN RSN RARE] TITTTR I T reNaeeiy TTTITT TR I eI veeyy IBRARRERR) ll{"lllllll"llll’! llllll TV eey Trrrrnmi
1-Dec 11-Dec 21-Dec 31-Dec 10-Jan 20-Jan 30-Jan 9-Feb 19-Feb 1-Mar 11-Mar 21-Mar 31-Mar

Date

Fig. 7. Temporal changes in water temperature at St. 7 at 2 m depth from December to March, 20082009 (closed
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Fig. 8. Final cell yields (A) and specific growth rates
(B) of Heterocapsa circularisquama. Error bar:
standard deviations. Closed bar: Hc0901KA strain,
open bar: Hc09010M strain.

Fig. 9. Binary cell division of Heterocapsa
circularisquama observed under 10°C.

Scale bar=10 pym.
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