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The red tide of a dinoflagellate Gyrodinium sp. in Youkaku Bay in 1995:
environmental features during the red tide and its effect on cultured finfish
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A red tide due to an unarmored dinoflagellate occurred in Youkaku Bay, Kyushu Island, Western Japan in
1995. In order to evaluate the mechanism of red tide outbreaks, field surveys were carried out in this bay, from the
initial outbreak until the end of the red tides of this species. Further, some biological assays on cultured finfish
were conducted to clarify the toxic effects of this organism on marine animals. Maximum cell density of 9,000
cells/mL was observed in 19 August, and seawater discolored to yellow brown. Cells of the red tide organism
were 25-32 um in length, and 20-30 um in width and had a deep and wide cingulum. The Right lobe of the hypo-
cone was markedly longer than the left one. Both ends of the cingulum displace 0.2-0.25 of cell length. Based on
these morphological characters, this organism was classified in the genus Gyrodinium. It appeared that this organ-
ism has never formed any red tide in Japan. Water temperature and salinity during the red tide were 25.4-30.5°C
and 31.22-33.65 psu, respectively. Heavy rainfall and subsequent nutrient input were observed before the red tide
outbreak. Although mariculture of puffers Takifugu rubripes and pearl oysters Pinctada fucata are held in Youkaku
Bay, there was no significant mortality in animals during the red tide. Exposure of young red sea bream Pagrus
major to the red tide water (5,370 cells/mL of Gyrodinium sp.) demonstrated no negative response and no lethal
effect within 60 hours.
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VOREHZON, X LICESLWECHTTE, FE
M B35 R R Alexandrium catenella DHERIZ LD, b
AIFENAOEMDFEEL T b, COLICHEEF
BTV VORED, ABOKERBFRCIKE K
A=V bicb L Twh,

COEMBIT BT, 19954 8 A IRMEERED
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4 (BRI RRE) D HFEHL 2. [EBNFTOME
1T Fig. 1IZ/="L 72,

TEHREEOFEHR FEEDEIEEL S, £0%
W T EE RS LB TR L/, E, B
B CTEFEMEEREICE L, T7hbb, K
KRk A A XY LB TREITER, FESICRVEBIK, B
RAEE, BIULKEMEXEL, BRI S
—430 BUSERE T REMEE CRIZ L 7o,

FEBKCLZ2EHRR AEORESBHIC KT
WEA NS0, BEANOEERRTERL 72, 8 H
16 FICHRENE B O K2 75 AREIC AN TERE
ICHBIRD, EHICRBRayEmL 72, ABkIE 100% A5
Wk (Mg : 5370cells/mL), 40% 7 @l K
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Fig. 1. Locations of sampling stations (left) in Youkaku Bay and meteorological observatories (right).
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Fig. 2. Light micrographs (LM) and scanning electron
micrographs (SEM) of Gyrodinium sp. collected from
Youkaku Bay. 1. Ventral view of Gyrodinium sp. (LM,
scale bar: 10 um). 2. High focus (LM, Normarski,
scale bar: 5um) showing the chloroplasts (c¢) and
nucleus (n). 3. Ventral view of Gyrodinium sp. (SEM,
scale bar: 5um). 4. Dorsal view of Gyrodinium sp.
(SEM, scale bar: 5 um). The cell is slightly dorso-ven-
trally flattened and the right lobe (r) of the hypocone
is always longer than the left one. An apical groove
(ag) is straightly sculpted on the epicone, and
numerous chloroplasts (c) are located. A large ovoidal
nucleus (n) is longitudinally located in the center of
the cell.
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Fig. 3. Distributions of Gyrodinium sp. in Youkaku Bay (16-23 August, 1995).
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Fig. 5. Relationship between abundance of Gyrodinium
sp. and water temperature and salinity. Diagonal lines
shows seawater densities (o).
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Fig. 6. Temporal variation in vertical profiles of dis-
solved inorganic nitrogen (upper) and dissolved inor-
ganic phosphorus (lower) at station A from 7 June to
25 October, 1995.
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Fig. 7. Changes in net biomass (mL/m?) in the water
column (2 m) collected on a 20 um mesh plankton net
at station A from 5 July to 18 October.
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Chlamys nobilis |- L BN EL 2L AD N D - Tz, [
RRICKARBAEOBIE L RO DL - 1o, Fibli- 7
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58, 5,370 cells/mL ¥ & U 2,130 cells/mL &4
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NIgip- Tz, EBRIL 60 REREIHE & TEM L /278, #HREL
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Gyrodinium sp. & fEHEERLOLE SEIFEAHE
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1992 £ IC @ E OB (Chungmu) 5 RIECCHR % AL
L,o B AEIC S KW E L BT L 72 Gyrodinium sp.
(LI A Gyrodindum sp. EFd) EIEHIC XL < —3
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DK ESPEOAME, BIBOBREL Y ORHIZIF AL
Iﬁl ULThb, LEHLENS, BREAE Gyrodintum sp.
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WAL B0 F 7o HEERENES CEEENOBEOERRS
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rodinium sp. PEMANELH £ VAEL KB
EL ML Tl b, F, BB, Bl
FEDREEK S NIE TR L D & /N /oS TT
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Bon AR, TRERPET & &R T b g
TN, BETHBECEBEEAERIN TS (RMIEEL
B OIS, AFEOFEKMIT S BERFE, AHEHER
H#E, FREELEBTLROP-TnD CRER), 4
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