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On Culture of Gymnodinium type-'65 in the Sea Water
Sampled in Omura Bay During Summer 1971

Kazutsugu HIRAYAMA, Shoji IIZUKA and Takashi YONEJ

[1IZUKA and IRIED> suggested from their detailed observation that the red tide
in Omura Bay owing to the bloom of a species of Gymnodinium (referred to as
Gymnodinium type-'65) was closely connected to the anoxic bottom water and
that the growth of this plankton might be accelerated in the environment con-
taining general nutrients and some unknown stimulants supplied from the bottom
mud under the anoxic or nearly anoxic status.

In the present study, Gymmodinium type-'65 was cultured in the sea water
collected at several intervals during summer 1971 from the central part of Omura
Bay (Fig. 1, st. 4, 10m deep) where the red tide occurred frequently. From the
process of the growth of this plankton, the causes of the outhbreak of the red tide
in Omufa Bay were estimated experimentally. k

Results obtained are as follows.

1) Gymnodinium type-'65 could not grow in the sea water sampled in early July
before the development of anoxic condition in the bottom water, and added
with no inorganic nutrients. On the other hand, in the sea water collected
during the season from late July to late August when the bottom water became
nearly anoxic, this plankton could grow to some extent (Figs. 2 and 3).

2) When inorganic nutrients were added to the sea water of any sampling
season, Gymmnodinium type-’'65 could grow much better than it did in the sea
water without any enrichment. The growth was available even in the sea
water collected in early July in which this plankton covld not grow if
inorganic nutrients were not added (Fig. 2).
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3) In the sea water collected in August while nearly anoxic status in the bottom
water was developing, Gymmnodinium type-'65 at the early stage after inocula-
tion could grow better than the one in the control medium which was
prepared from the sea water collected at the shore facing open sea (Fig. 4).

These results mentioned above suggest that the supply of inorganic nutrients
into the sea water is essential to the outbreak of red tide by Gymunodinium
type-'65 in Omura Ray and that the sea water sampled in the season of frequent
occurrence of the red tide may contain the growth promoting substance which is
not included in the composition of WILSON-COLLIER medium.
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Fig. 1. Map of Omura Bay.

Sample water was collected at the depth of 10m at station 4.

Table 1. Water temperature, chlorinity and oxygen content in situ sea
water sampled at the 10m depth layer of st. 4 (Omura Bay,

1971).
. i .. Degree of oxygen

Sampling Water tengper Chloglnlty Oxygen content deficiency in

day ature  (°C) (%) (m /0 bottom water
Jul. 5 24 5 17.88 4.0
Jul. 12 25.2 17.84 4.0 Slight
Jul. 19 25.4 : 17.79 4.2
Jul. 26 25.9 17.75 3.5
Aug. 9 26.2 17.62 3.6 Conspicuous
Aug. 16* 27.0 17.49 3.7
Aug. 23 27.3 17.44 3.5
Sep. 2 26.7 17.30 4.8 Disappeared
Sep. 8 ! 26.1 17.05 4.5 Conspicuous again
Sep. 13% 26.2 16.85 5.5

* Bioassay was not performed.
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Table 2. TFeatures of red tide occurred in 1971 (Omura Bay).

Classification 1st red tide 2nd red tide
Type of red tide Polyspecies red tide of Monospecies red tide of
Gymnodinium ‘Ceratium
Occurrence period Aug. 9~14 Sep. 8~14
Causative species Gymnodinium A3, Gymnodinium  Ceratium furca

A; and others

Maximum concentration About 2,000 cells/m{ About 5,000 cells/m {

recorded

Occurrence locality Muramatsu Bay, Togitsu Southern part of the bay,
Bay and vicinity of st. 6 including mainly st. 3, 4, 6

and Nagayo-Ura

EKRDOERE AIZE OB R4 LI RN R, BB BT REICH 5 o aEEs
M ¥, ZOETIARRBRONGREDTH D Gymuodinium *65ETFEDO R ITIFE ALY
73: 75‘ D> f:o

£ B F &

AT IS, EHCERAEE No.10l CEPEEMRK.K.) TiEB%, FEREIGL* Ml
f& (—20C) RE LT }

= oYKz WILSON-COLLIER DEEBWIC M I BT X ToNER, HEM &2 RN
L7-BEEW2>*, 0 5 b0 NH4Cl, KHoPOy OERREEO XA RN L BB % (ER
L*, EBRFEHEER EZEHEML TH W ANEERKIET DL 0D 3BOREER #4

B Llo ¥, 7 B26HMKED 5 EOERTIX, WEE LT, ANBAOAFCE L1
EECERER LR L C s\ 7o g Ak a BV TYEBL L 7 WILSON-COLLIER 52898 b & L 7o ¥+,
Thb 4 BOERER T VTR L EREITNI%, pH ik 7.8 @iiik L3,

b 4 BOEERY 100m) ABFE Y 7 2 24 3K S0ml F25EL, HONLD
BERELTREWICHBlcd 5 Gymnodinium "65ETIE Y, FIHIREN 4 BOBER L LA
—T 7B X DR L, £#EBRI L oWMIBE IR 3IE 40~60cells/ml TH %, HEHWEK
FENET (BER 500lux) =k b #EERIEL, KEX#H25C oy, HEEELL. TL
T, B4 0H, 15508, 0B BOMERERRIE Ui, WIEEE O REHEILRTH] & F
By, FA—EEOBEBRRIC LS 3ARD 77 A 22N TOFHHELY HIERE & L,

* ¥g7k 180 0, FEEEK 20ml, NH4Cl 0.2mg, KH2PO4 0.1mg, MgCls » 6H20
0.04mg, NaHCOs 0.2mg, Na2S +9H20 0.2mg, V.Bi2 0.2ug, V.B; ¢« HCI 2.0mg,
€A Fv 0.1mg, HEMBEK 1.0m, VY RAEEX] 100mg.

®k YEok 180m g, ZEEAK 20ml, NH4Cl 0.2mg, KHzPO4 0.1mg.
w5 qa L 4 F— ORI K & U,
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Fig. 2. Process of growth of Gymnodinium type-'65 in medium prepared from
sea water sampled in Omura Bay during summer 1971.

Growth rate represents the ratio of plankton density at a given period
of culture to the density at inoculation. )

A : Sea water in Omura Bay supplied with no enrichment.
B : Sea water in Omura Bay supplied with inorganic nutrients.
@ : Sea water in Omura Bay supplied with all inorganic and

organic nutrients included in the composition of

WiLSON-COLLIER medium.

& : WILSON-COLLIER medium (control) prepared from sea

water collected from the shore facing open sea.
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Fig. 3. Growth rates of Gymnodinium type-’65 in sea water collected in
Omura Bay on various sampling days and added with no enrichment.
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Fig. 4. Proportion of growth rate on the 4th day after inoculation in various
media prepared from the sea water collected in Omura Bay at various
sampling dates to that in WILSON-COLLIER medium (control) prepared
from sea water at the shore facing open sea.

B : Sea water supplied with no enrichment.
A : Sea water supplied with inorganic nutr‘ients'.

@ : Sea water supplied with all inorganic and organic nutrients

included in the composition of WILSON-COLLIER medium.
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7272, 19714813 Gymmodinium 65LERIFEIC X 5 FRENIFEE Lish »Tcs £ LTINRKET
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T U CRMEBI KD EBEOHENTlob it w1, L OLDONHLSA 1R H 5 25,
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WWHRBENEE SRS Z L0, REIRED 1L DOKRERFRICI o TnD Z LR HEEIND,

Ebic, Fig. 4 WrRlick o, RBFEMTHS 8 AolEKTix, HEMHDO 4B H
OREFEDSKIIE & U4 EEKIC X ) 7B L7z WILSON-COLLIER #2385y & Hhlr LT & b (e
Xhazl, Thbb, KRBEKEBECED, Gymnodinium ’*65EF I b - CHE
AW WO EEE, oy, Ao K WILSON-COLLIER EEEWRICHRMN
Sha¥EE, BEYUNSOBIEREDEIFHE SN HRELE L DI S,
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1971, ANEEKY ENM- 1 E5 (Fig. 1o st. 4 010mfE) CHRL, o
K& T Gymnodinium *COFERBEAEEEL, TOWHOKT X LT, KXERBOR
A B % RN HRE Lo

D KFBEARCRBES £ EMULVWESIE, BEXEBRZCOBERLD F H &
b\ 7 WAL Gymuodinium > 65ETIREIIHEIE L 2 7k o 7y, B KOREHEE
PMET L7z 8 AWK TIE—IEOMWIEN A B, ‘

2) KRNBIEKC EBIE AR LB A X2 HERMA B U T Gymuodinium 65457
BITERIMOBE L DL LV LI, 1, ERMOBAIIEE L/ -4 7 BI9B
TRICI9 A2 BoEKTH—IGDOHEEL R LT,

3) RAHBEAKTIER LEERR CD Gymnodinium > O5EFBOVEE L, APEKTOX
h B LxHET5 &, MiBOHNAMOFELIE &b T,

4) LD EoHELIT0ED KIERBESORHELE L v , KB 813 5 Gymnodinium
TOSETED FREFAITIL, FEEOBEANARTHD L, FEIFE LR O KT I
WILSON-COLLIER D EEFER D MLFVCILE F T\ 7o\ W IETBIGE B NVFET 5 A RE 0 H
Lz Enbhhotlc,

'l (i3

AEOBS TG 2 bh, HEE, HEEELEDL > LAZALLFEHE, MEESEICE
B L X,

X ik
D fRFET - AILEE @ KRB KIT 5 Gymnodinium FREIFEE & BEREBRILES & OEEHE,
AA7%aH, 16 (2) , 99—115 (1969)
2) WiLsoN, W. B. and A. COLLIER : Preliminary notes on the culturing of Gymmodinium
brevis Davis., Science, 121, 394—395 (1955)
3) BREZ « Pk - REEREEEE Gymnodinium *65EEITE OEFEIC I #e pH LI 51D
W, FEE 83, 710 (1972)



