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Occurrence of Chattonella Red Tide and Distribution of Marine Bacteria in Harima-Nada

of the Seto Inland Sea in Summer

Ichiro Ima1

Abstract

The noxious raphidophytes Chattonella spp. and the total numbers of marine bacteria were investigated in Harima-Nada,

the Seto Inland Sea, Japan, during the summer of 1989. A red tide of Chattonella occurred in this summer (August).

Observed

densities of the total number of bacteria (0.50 X 106~4.16 X 10° cells mL™") revealed values observed in common coastal waters
in Japan in enbayments of such as the Seto Inland Sea. A peak of Chattonella red tide (about 1,000 cells mL ") was observed on
August 7 and the cells almost disappeared within 1 week, and the total number of bacteria showed the maximum value of 4.16 X
10° cells mL™ at the 10 m depth on August 14. It was suggested that cells of Chattonella red tide were killed by algicidal bacte-
ria after the population peak of Chattonella and resultant organic matters were utilized by heterotrophic bacteria that accompanied

the maximum value of bacterial cell density.

It is considered that microbial loop worked after the decay of Chattonella red tide

via algicidal bacteria, total heterotrophic bacteria and heterotrophic nanoflagellates, etc.
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KAOAERERIZBNWT, MEEFRBTT 7 M2
CUNEFE OB, ABNEEIE 2 8 U ORI AR
FBHMFEAET % (Cole, 1982 ; Riquelme et al., 1988 ; Romalde et
al,, 1990a, by, fit-> T, MELBH ORI > 7 o
BIEEDMIZIZ, T 5 A DB U819 7% BIRDIEAES 5
HAVEE S S (Linly etal., 1983),

WRNMEZ L Lo LT HHHARORFEBRIZBWT, £
RO BEICHE % D B EAR O FEEDE ] % 02
F& LT\ % (Imai et al, 2006) JFIZIFEEEI N~ FSE0 M
MBS KA TH ), ERORE LIS & ORIV ORE S
TOLH D (53, 2012), RWFZETIL, HBEEEIZB
BHE DSR2 HER L 720 22O ERICBIT A
MU DG B EN DN TR 2 BB 2 FRX, R T 7 1
R Chattonella spp. (C. antiqua & C. marina) D78 O FEH
L OBRE G L7,

MR B L UHE

FRIE W AI902 BT 2 WM T 0 23 AR R & J A L 7
Fig. 1 IZ/R L 723880 34 sER2 BT, 198947 A 13
~17 H1Z, JREEFFRIVEHEIX K FERF SRR (K ERS A FgE
¥y — W NEIX K EERTZERT) AR L & 5 CALE F v
T, WAZFERL 720 K&, #EFRE Om), 10m & OE
JEF ITm B-1m) O 3 FA SHRAL 720 BRAK L 7258HE 7
W =TT FCTREIE L (AR 1%), WERRE L
720 MW O FFEIE, DAPI@’ 6-diamidino-2-phenylindole) %
i & VEFHHEOGEEMEE & Vv B M X - 72 (Zim-
mermann et al., 1978 ; Porter and Feig, 1980 ; 43, 1984 ; Imai,
1987),

W2, FEEDERMIZ BT A Chattonella spp. D E) & i
FEE OBRE R T2, 19894E5 H 24 H2H9 4 HE
TOHM, B 1IZ/R L7278 5 NH3 KEEH 20 m) O £ F
(05m), HE 10m) KO B-1m X ) Hk% B2, AR
BHI BB L7k ICE R, @RIRTE L 72e UK o#H
WO L, Fitoil ) DAPIL geth & 530G S %
B EEREEIC L o7,

Y AbHEE R SR B RE R ARS8 B AR B IR P e A 2 0 BT e AR 2 (E-mail : imailro@fish.hokudai.ac.jp)
(Plankton Laboratory, Division of Marine Bioresource and Environmental Science, Graduate School of Fisheries Sciences, Hokkaido University)
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Fig. 1. Location of the sampling stations in Harima-Nada, the Seto Inland Sea. Left : the sampling station of Stn.NH3 for monitor-
ing Chattonella spp. and total number of bacteria (sampling depths of 0.5 m, 10 m and 1 m above the bottom). Right : the
34 stations for total number of bacteria (sampling depths of 0 m, 10 m and 1 m above the bottom).
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1989 4E 7 H 13~17 H OMIRIZHIE L 72 3% Bk c B 5
KR & K57 D53 A (Fefg L) & Fig. 2 |\ZR L7z, #KIE
KL 22.7~26.6°C TH 1, O TR, HH T
WA 2SR 5 L7z (Fig. 2)o ECREKIRIE, /NELEHE T
EHLLE T B RO TR T, AR IR K
IITEWEIAFED Bz L2 LRSS, 22740 oK
18,"C Chattonella spp. > A b DFEIEDNEFALT 5 20°C 12
FELTBY, ZofIPmcE o kEgoKE T,
(KB 72 D35 Chattonella spp. D5 A S 4172 (R
& A KER).

B ICB L Cid, 2R CIddbEfin K c @ A3
B, BEKFEADEENNRD 5Tz (Fig. 2), EEOHE S
12DV, ERAKIRDED - 72 KkiE & B 5 AR IS5
DECIRADGFERD BTz,

TREE A BV TR SN, S ORAROME
& Fig312R L7ze #BTIiE 086~2.86x10° /7
mL", g (10 m i42) T 0.73~220% 10° #ifg mL", Z LT
JEEJE (B-1m %) T 0.50~1.67 x 10° i mL™" o &iFH D fEA
Wi &7z, BRBILOHEA TV D LHE SN AT
DO ET, PRI L TR AR AR E ) s
RO LTz FBEEO BRI TR
WA BB B CoAi L 72e SRIERICIE, MR 132 T
R, K THBRMWIREE D@2 H - 72,

MW EEO KN RMEE LT, IRREEICB T
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(G, 19845 4 - 1L, 1996, 1997), ABFZE ORI
IZBWTE, FAROEOMETSH 5 EPHR SN LE
Z Ao

R E O MRER I IR E L 7278 RUNH3 12 B W TBIER
S M7z, Chattonella spp. 38 & OKSHIEEL O SR8 531 O FEHF
72254t % Fig. 4 |28 L7z Chattonellaspp. 137 A 10 H{Z
FKE LB TRERR S AL, A5 TR L 7ol — B L7z
A, TOBRFBOEAL T8 H 7 HIZI1d#Y 1,000 #i iz mL™
DOREFFEIE L2 L L2202l % 5 5
L. #ZED8H 14 HIZIIMH E N7 { o720 ZOHIRIZ,
KM $20% 0.78~4.16 < 10° iz mL' O #iFH O % 7= L,
ZOEENIN ) RED o7, HHMETE Chattonella spp.
Mo Zzdhz /A &, 8 AIZ7% o CLLIL Chattonella
spp. DHMIILEE EE DTN 2 38\ 2217 2 BRI KM B Z0hs s i
L CW AT N7z, Chattonella spp. 133/& T 8 H
THIZRKMEZ R L7205, 0% 8 H 14 HIZHIEIL 10 m
J&ClRAMEE R LIz ZUd, REFIREEIC 2 o 72 Char-
tonella spp. HSHCH L3 SN BT L 2056, Z0
B EZMESFE L CHETHATHREEZ O,
C OFAEORE I TIRBEEME 2OV TREL TW vy,
Z 7 4 N{& Heterosigma akashiwo D70 FIEEAEIZ B W
THEIB S N7HEIC (Imai et al,, 1998 ; Kim et al,, 1998), %7
HHTE 1 X B & HEAEH C Chattonella spp. |32 FEH L 72
EEZBND, 1997 4E & 1998 4R, AWFZE & [7] UI%ES
DEFNH3 IZBWT, MEavid: 2 Hv O
Cytophaga sp. JI8/MO1 ¥R ODE)FE & Chattonella spp. DZEE)H
F X5 W, Chattonella spp. O 8 & B @ ji 2 o 1 1% 12
Cytophaga sp. JIS/MO1 #7251 & (10 m &) THIIN$ 5 HR
DHREFE ST A (Imai et al,, 2001), ZHLIZREVS, FEHHTE
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Fig. 2. Spatial distribution of water temperature and salinity in Harima-Nada during the period of July 13 -17, 1989. Left : water
temperature of surface water (upper panel) and bottom layer (lower panel). Right : salinity of surface water (0 m : upper

panel) and bottom layer (B-1 m : lower panel).
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Fig. 3. Spatial distribution of total number of bacteria enumerated with DAPI-staining and direct count method in Harima-Nada
(0 m, 10 m and 1 m above the bottom=B-1 m) during the period of July 13 -17, 1989.
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Fig.4. Temporal distribution of the red tide raphidophyte Chat-

tonella spp. (upper panel) and total number of bacteria
(x 10° cells mL") in water columns of Stn.NH3 in
Harima-Nada during the period of May 24-September
4, 1989.
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