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REQEMBLETHEINS Gymnodinium nagasakiense”

Winter Distribution of Gymnodinium nagasakiense (Dinophyceae)
in Coastal Waters of Suo-Nada, Inland Sea of Japan®

Changes in water temperature and cell density of Gymnodinium nagasakiense, red tide causative
dinoflagellate, were observed every two days from November 1986 to February 1987 in Uno-
shima Port, located on the southwestern coast of Suo-Nada, Inland Sea of Japan. Surface
water temperature was lower than 10°C during January, and thereafter rose to 10°C or higher.
Bottom water temperature was slightly higher than surface one between late December and late
January. On 14 and 26 January, the lowest temperatures (3.5 and 3.8°C) were observed in surface
water. Cell density of G. nagasakiense kept a high level of around 10° cells ml™ during
December. Though the cell density decreased rapidly on 2 January (98 cellsml™), it soon in-
creased to the highest concentration of 1,521 cells ml™ in surface water on 7 January. The
density decreased after the above peak to an undetectable level (<0.1 cells ml™!) in February.
G. nagasakiense observed at 7-10°C had the same morphological characteristics as those occurred
in higher temperature of summer red tide season. At low temperatures of 3.5 and 3.8°C, most
cells were deformed into a spherical form without motility. The spherical cell occasionally
had a transparent vesicle. G. nagasakiense could survive for at least one month under the
temperature condition of 10°C or lower, suggesting a potential ability of overwintering of
motile cell populations in Suo-Nada.
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Water temperature and cell density of Gymnodinium nagasakiense in Unosnima Port,

located on the southwestern coast of Suo-Nada, Inland Sea of Japan, from 5 November

1986 to 23 February 1987.

FC A CRIBFBEEAKIRIC ST 5 G, nagasakiense
DODHBRIEBEL, BAKRTOABOABDNWT
FETFoRREG o THET .
AEREMREMNTFEENO KE 46m O1E
BICEWWT, 19864E118 X V19874 2 B £ T 4 2>
AM, FAl& UCHRH DR 9 BICfT - 7z, KRR
B (O0m) tEE BEEEL 0.5mE) 2 5FERNE
KEETHRILL, FERICKRZHEL & Mgk
0.2ml FoREELLVWEETSEG KT AL
Lo TRk, T, MBEESKL £0E £ TRE
HHHE L HAWIZFE 8 pm O Nuclepore filter %
R, B2 RSH T TL/101 2 @il L i B ERkic
AL . FRICEREI RO R MRS A BIZE L .
EERELCTERBKPD G nagasakiense #H J& &
KBOMIZL % Fig. 1 I©F L. £EKRIZI2AE
THEET 10°C LLETH- 7228, 1 BlcA S LEl
T F L (7-8°C), RICBRESM KA £ CIKET
L1 A14H &26H I3 Zh 3.5°C & 3.8°C D
BEAFSR LA, —HEBKLR, 128 TH % T10°C
Pk, 1A RHEXD 20 Az T 8-10°C THFL
7. 2APEURRER  EKEKERT 10°CRBR k.
G. nagasakiense DMRRELILIZAWC AL LB LK
0, Bz 10%cells ml™ Pl Eic#ELA. 1 A Mk
—FICHERRBRS L 00BN L, EEK
B TIZ 1,521 cellsml™, EE T 458 cells ml ™ IT3Z
L7z, ZOHRMBEERELIRSL, 2 4B
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19874F 1 A 6 HI< PG # IR BRIC B\ T G. naga-
sakiense DIKTVo3#i % H~IRER, MR H &S
s BRI E W ER L ED btk (Fig. 2). K%, T
OROKERRER & dF 10-12°C OHEHTH - /2.
AFEEHRIHB L G. nagasakiense DML
& R IICIE, BIEEHE R 0 OZLED 5
e, KR 10°C At Ok Ok, EFEOEK
TR EEBICBIEZE S h 5 i & RO TE B R (PL
TA) B8X CBEKTEHZRLL. KEREEKTLT
6.4°Clciz - 2 1 A13H D4R 9 BRici2, Wrkimhaiz
TERCHR L Ty, HBEL7TE (6.8°C) OBIZE TR
#940% B3Pk TR R, BRITOHH5HDTHXDH
ERAFERTH-72. TOL D EEkREBEOELDR
HRBEDE ZHH LTV, BIK Kl 3.5°C &
3.8°C ORI KRG CHEI N MBDOIR LA LR,
ExTE- LBREOMR (BE&32-34 um, Pl IB) TH
b, BARKRKOBHY TS - ik (PL IC) b
FEZESNL. TR HOHIEDK 80% ILERET,
HROLBENRAERTH . TOLDIBMERD
RIEOHENZ, G. nagasakiense DEFRTENT, )
AT ERZTHFT 4°C K LK BRIk, —
75, ZORDER (KR 7.8°C) KT SEXMED
FERRRIER T, REOMEED BT, MIREED
FKBL D ENTEN - 2. T, K 10°CUTOH%
ATH, FRPODO LHET S 2 MR LI LITHE
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Fig. 2. Distribution of Gymnodinium nagasaki-
ense in the western part of Suo-Nada on
January 1987. Numerals of the upper and
lower columns indicate the cell density (cells
ml™") at surface (0m) and 1m above the
bottom, respectively.

gxhik (Pl ID).

ULoBRBBEOREN D, G. nagasakiense 13K
) 4°C LU CIRAETENE B & 7 b LB X5 23,
AFEORVBORRTEBCBAINI KR £ BT
(6.5-9.0°C) TRAEFLEBIAHEMELATIRINZ.

XE7a Y FRECTHET S Gymnodinium breve

# 203

(= Ptychodiscus brevis) @ # ¥ T ¥\ TR, seed
population & L THERP D seed beds D EEH: IR
MIN TS (STEIDINGER 1975). G. nagasakiense
DEFRRFELRHTH Y, EFoRMoOBE LIS
seed population B3 2R HZ L. Seed popu-
lation & U TIHBETHLTI VR AR ELT
FF O 5H, kAR ¥ i oHAT 5 EER
bFZ H6ND5. SHOBHECE D, BLAKERELL TR
BEOFBMESTR I, TOEACONWTIE G
nagasakiense % R K ERBICE W R OARES
WM A BZAERYEC TR L, BEEERIR
M DT 3 B MR S ic T B L BERH S 5.

B CBRYEEE, FEE RV W AEERX
KEMEFAEL, GEREELLSC, SH—H
MEACLLHLHEBEEXRLET.

FHEMED <M 20 - BLEED
(BRRBHKERRS" - LRRKERRED)

5l B X ®

FRERE - SH— - LOE - B B TRER”-.
SFHMA - WEEA, 1986. 1985 F Fic L&
THRE LI Gymnodinium nagasakiense 7R#]D
FEaE &R, FETEKHT - BHEKEE, REORAEFH
At OBAFE BT S W3, BA60FERREM: 7-18.
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PLATE I

Explanation of Plate I

Gymnodinium nagasakiense occurred in winter in Unoshima Port located on the southwestern
coast of Suo-Nada, Inland Sea of Japan.

A: Scanning electron micrograph of a cell collected from surface water on 27 January 1987.
(Scale bar=5 pgm)

B: Spherical cell from surface water at 3.8°C on 26 January 1987. Arrow indicates a flagel-
lum. (Scale bar=10 gm)

C: Spherical cell with a transparent vesicle found in the same sample as in B. (Scale bar=10
pm)

D: Probable dividing cell from bottom water (4 m depth) at 7.8°C on 26 January 1987. (Scale
bar=10 #m)
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