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Movement of red water plankton in the year of
no red water occurrence

in the case of Omura Bay in 1966

Shoji Irizuka and Haruhiko IRIE

In spite of no occurrence of red water in 1966, we observed many
microalgae totaling 129 species of Cyanophyceae, Heterocontae, Chrysophyceae,
Bacillariophyceae, Desmocontae, Dinoflagellata and Chlorophyceae which
occurred in the southern part of Omura Bay. Among them, ten species
including Dictvocha fibula, Gonyaulax polygramma, Gymmnodinium type-'65
(causative organisms of the red water of this bay in the past), Gymnodinium
nelsoni, unknown species of Gymnodimum (specimen No. 57 in Plate II), and
Cervatium fusus were selected as important organisms and their movement was
pursued in the present study.

Many of these species occurred concentratedly during the period of early
and middle August and some species increased in density of population to
some extent though not enough to cause red water phenomena. It is presumed
that this period was most important for the occurrence of red water phenomena
being provided with most environmental requirements in view of several
occurrences of localized discoloration though slight in intensity. The increases
might have been the preceding biological phenomena of red water lacking one
or more unknown decisive requirements.
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FA 774> AH Dinophysales «oecemreeens 5spp.
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DT, COEDFRETS VI P VILFOBTER LI E LS, HBELBECOWTL,
FU— VDEETRLE, EBAZFESYS L TCEE L0 TEEC LTH L.

SPECIMEN| SPECIES

NUMBER

SEPTEMBER
10 20
P ITETETEEE |

-2 Anabaena sp.
3-12 Dictyocha fibula

13 Mesocena sp.

14-17 Ebria sp.

18 Prorocentrum  sp.

19-20 [ P micans
21 P. sp.

22- 23 | Exuvicella sp.

24 Dinophysis caudata

25-26 | D. sp.

27 D. sp.
28 D. sp.
29 D. sp.

30-46 | Gymnodinium type ‘65

47- 56 | G. nelsoni
57 G. sp.

58- 60 | Unknown species A(Gymnodiniales)
61 Unknown species (Athecata)
62 " {

63-64 " (

65 “ (
66 Unknown species B (Gymnodiniales)
67 Unknown species - { Thecata!

" (Athecata)

" o)

( )
“ [T
( ]

Unknown 3 species{ " )]

78 Unknown species
79- 80 "
81 "

Pronoctiluca  sp.

Amphidinium spp. (2 species)

82 Peridinium sp.
83-84 | P. aceanicum var oblongum
85 P. sp.
86 P. sp.
87 P sp.
88~ 91 Gonyauiax longispina
92 Peridinium sp.
93 P. Sp.
P. spericum
P. spp. {4 species)
Gonyaulax polygramma
G. spp. (3 species}
94-95.97 | Ceratium fusus
96,98 C. spp. (2 species)
99-100 | C. kofoidii
101 Unknown  species (Thecata)
102-103 " (
104 " t
105-108 " (
109 Ceratium furca
110 Volvox

Pyrophacus

TOTAL NUMBER OF SPECIES

IN EACH 10 DAYS

13 7

Fig. 1. Periods of occurrences of major microalgae recorded in the

southern part of Omura Bay in the summer of 1966.
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2. EEEOHY

i) Dictyocha fibula EHRENBERG (EAZEZ 3-12)

HEMEEN, BEEERCETAAML, 1ATEE R EREO RRE S LS
TR TwAY, HENEZEREOFBUT (KNBEHKEEZ & 20moF 6 isaiRilx =
FTOC, FEKLEIED LR Y K 10m §IEOKREXIET) C&KRL, ook
ERE A 2505 Mk s Lie, AEBHE0 &M APEE Lics, 8 ARAI X<
WL, 8 AL2~23A DM THEEBRHEM L. FoB—RKEHLLY, 9 Adasiclk
CEEINERZ 5 i e, AR ARE IS ChBAAYEHEERBL LTER TS LS
Th 5. '

i) Prorocentrum micans EHRENBERG (f£%E D 19—20)

BEFEERM, Frerty b7 AHETIAEL, BHECSTIEICHE L, HEEIX
%I, FRBEER TR LR 7o o 7ot REILFEORIEE ¢ Exuviaella
sp. (RERBWCH B, BEARS 22-23 2R) c£F L GREBRYELTCn50D
TY, KRETLZOMEEYE L CEERCEE L.

ili) Gymmodinium 65ETFE (EAEZ 30—46)

FEEEM, ¥a/v=vsHBTAAEL 1965EE O RBREORRET, B4
RO leHFEEANC SOERBEOLHTEFR LTS, 7 ALIBHEIGIHIEEKCH HE L,
k8 ATHECEBE CHE L., Ll AMACIIEKHLERR L, £AECI5
FEFENTEINIY,  COMITENRCKD, ZOBIBEROHML a5 1.
Dictyocha fibula r R, EHRIFEKCLHAOBEANSL 2O T, AELFEBI A
BOEFKETEL L LT3, 9 ATE STz BRI HE L.

iv) Gymunodinium nelsoni MARTIN (BAZHKS 47-56)

FUFEEEM, Yo/ o=y AHRETHIABIRAET, AR 70~80s 5%, 7 A18
H2:5H8 AR ELMIZ LA EHBL LS, £BMOHBEBELIEESL kv, L
L8 B 9~12H nflAKEHEA(5 ~10m) CHEI hiciE L, 8§ AL2BEL/IINK
HE LcBEL, BEIAKYRTRICHE L FEoBREIR, -7 . ARHILC
ORI L CBEMABCIECHE LTy FROMEHH LI X 5 Th B, Fk
LCHREI L2 D E TRIZE LRI S .

V) ¥A =y AERYE (BAEE 57

WEBEM, ¥4/ o=y sBRBTLEMEL, EHIHE (EKkE—BRERH) <
LU CUMBEARSYEC L, 35138 ALRAEEIh, LLHC OB LL -
ABRETTRER L., §ifEC L 2E5)IIn0BS L AEHEIhEHE T, BREK
WS NKBHCRRELZ R T 2WERRKNEE s o2 L CTHEBINTEH - = (Fig. 2
2R . BEIBOERER, MEOBET18.1%, #ECHAT 18.5%THD, REH
BIESRETTAbT Lot Bbhs, ) AECBESLAHMBESCERER L)
7z, 8 ATTHEKEBEIEC/OHE LA,
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NAGAYO Ll
INLET e
SAKINO~— T
BANA , t

SHIMIZU—
JIMA |,

Fig. 2. Two adjacent areas of discoloration caused simultaneously by differ-
ent species in the same locality.
Causative organisms were Gymnodinium nelsoni and Gymnodinium sp.
(specimen No. 57 in Plate II). The discolored areas are shown by
the shaded portions A and B.

Vi) ¥4/ 0=y ARRPAE (BAES 58-60)

PUFEEM, F4/70=v 2BRBTAHRIET (K& X 40x50p), HEr2 MR TH
WasE LcE@EAEThHL S, HBRIMIE8 ArP~TaT, EHMch? LHHEELS IR
WD, REZINDKREWHEETBD. 8 AIOBKITER — ISR O K T HERY
B L.

vi) Fa /2=y sBTAYBRE (BEXFS 66)

PR, ¥4/ v=v AHCET 2 RENNE (15~200) T, FF3~5 M
DI A LCHBT S, HBIZ9 B 5 RCEHSNI0RT, HEELDR.

AT OWTIE, HBBEENMEL T, AFEEOBZETIFIS Tl il 2 74§
DEEZT (674, '68%F), AfiL Gymnodinium 65FERTE & L LT, FOWEARAE
BT 5 A HBA L CREERERNC L 3)., WETHESE - T30 Tk
<, BEERIBLUL TS EHEREINS.,
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viii) Gownyaulax polygramma STEIN

FHEEEM, ~Vo=vrRK BT oA L, 1962E0 ANEBHREO FKEE Th-7
ﬂ&,%@@ﬁ%fu&aﬂgﬁﬁbﬁ#ot.bfﬁmSﬂBBE%ﬁf,it9ﬁ1
AEABRATOHENEINCOALT, HEEL &b o, FEOHBURE, S
ThuE, RRNERAFEORRE T LIFREHETLL0TRWI L RRE L
TWn5,

ix) Cervatium fusus (EHRENBERG) (EAZEE 94—95, 97)

WHFEEM, <~V o=y rBRBETHAEL, T7TAIURAADL9 A5 RICELH, £KR
OEKBCHE Licat, HBEIHCS Qixded, HMEER S L AREIHPIA D
i oz,

x) Ceratium furca (EHRENBERG) (X ZEE 109)

WHEBEM, <V o=y sBBETHAMEL, FELLF L, BRI 7 B21H
B9 A5 AETOMT, HELHKNTSLY, HEE LI 7.

3. £RBO—-RRE

KB HEEE  EBWMENAL, 3, 4BX0604H00nT, KA -EERESMEY
Fig. 31k Lz, A1 B X061 ARNBEEE BLEBR X OEKE) WEl&E3 B
IO 4 I ERERR AN S 2 EPREELKIBCAIET 2. KERXEER SR 2
hFERI0, 21, 20, 2mchb, KBTI, BIHE3 R X004 0BT 5 ARE SR
1BXO6AIET2EHEMCIL LR KB bICERTH S, KRED b A ITRE]
FeELM % BRI 24°C L RIc 7 B0 & 3% & CO54EFRE 2 b OREBRAHEEIC X %),
AR C DREC DD, BB TT Ah~TH, ABHCT8ALGTHS. &
el Z DIRECRT 45 Dik, FEETR « ABEHE 08 LA THELLDLINKEESLI A
TRETH, KEEE»OHRFE TS v 7 P VEROTREHM s 2 sh b, HREL,
FEBAK TR B « R HH18.0-18.5%, EEKTIIAEHMTKRAE 18.0—18.5%, +i5
#© 17.5~18.5% T, ABIMIXFEH L W REBIREES Th 525, WARECHRE L2
s, CHILBEE DMK 5 o lcd T, T Db A AREBRER D /NI AR LT
BNKIE A BT, KB - B LV ELVEBRHEDRMVWEEY OV L., ok
DEBGERE T 7 v 7 P VBB LS oo b D L HEREITT 5,

BRE LEEKAERRRRE  HEHENSSoREBKOBEELLRN Y Fig.4 &R
Lic. ¥728 A L~FaoRKmE - fEEmc s 2BEES v Fig.5 R Lk, Fig.5
Xiug, BEHL WL ELRESOKIET 5mfdE Tikdce/0 HEHY, lece/l L
ToOEBRCITNGRITITEER L2 EL I —=FCBELR TS, COECHHEKN T
DX 5 ICEBREL Ui o ekt Fig 4B CLRINTE Y, BEEIERLS T
BIF5 0.dce/ 0 (8 ALIR) Thb. I SThbDF — % —THEEKLEL DL, WiIh
LEEIm EEKDOZ L THDI b, BEEBEKEHRCTETRIEN R IED Lk
%, TOEERHEKERZCOBEIOE krott vz s, o iEmEio
WL - T 0N R R N E S BEN P s e e BB s h D, ) 8 A E~FhHEI,T T,
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Fig. 3. Curves of water temperature and chlorinity in the southern part of

Omura Bay in 1966.
Station numbers are identical with those in the chart in Fig. S.
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31017241 8152330513 1926| 81622 8 21
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@ —— O s
SURFACE BOTTOM (| METER ABOVE THE BOTTOM )

Fig. 4. Variations in volume of dissolved oxygen at six stations located
traveresly in the southern part of Omura Bay in 1966.

Station numbers are identical with those in the chart in Fig. 5.

HKE D HEE « BESEIKIE TN A~ E(A Y~ Gobius pflaumi BLEEKER,
23 3 Chaetuvichthys sciistius JORDAN & SNYDER, 7 s~ C. hevanzma
BLEEKER DA~WIEIE FHE S - 7208, NWIEEEBI ISR IR A 7KK T
%lnotenik (8 BI9BEIMIA S5 B LU0 4 AUKETESERRONCIBEREBE L) ,
TR b ARE E T LI KK L B0 il - EHFEH LT 5.

BB BEHEATEEZEHL, TOoRBEC I Y SEECXS Lz, Shic X b 1
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KAWA NAGAYO
URA

!

KAWATANA

AUG. 8, 1966
KATAGAMI Tsymizy OMURA

Ce %MISHIMA is.

DOZAKI »q TSUMIZU BAY
~ (5

NAGAYO

INLET

—
0 10 20Km

Fig. 8. Chart of Omura Bay with locations of collecting stations (right) and
distribution of dissolved oxygen on the longitudinal and traversing
of the bay (left).

Numerical values show oxygen volume in cc/I.
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Discoloration

Planktonic flora

water temp. and

o
sea water

Diatoms

Dinoflagellates

Silicoflagellates

chlorinity

Status of
hottom
noxic wate!

] Degree of

vertical
stability

Mortality
of

fishes

ELINEEY

11
12

13

4
15
16

18
19

7

NP0

Dark greenish discolor-
ation in the innermost
part of Nagayo Inlet,
caused by Volvox (?)

Scarcely observed

Brownish discoloration, by
Gymnodinium nelsoni, occur
red in the middle water
of Tsumizu Bay and con-
tinued at least for fou
days !
SSSS ST
Brownish discolorati

Chactoceros communtiy

N

Slightly increased

25°-27°C
at surface
22°-24°C
at bottom

Moderate

29°-31°C
at surface

23°-26°C
at bottom

Surface temp.

attained to maximum
jover 31°Cand bottom
exceeded 24° C at every

station”

d

Heavy

by Gymnodinium sp. in te
mouth of Nagavo R.and
by G. nelsoni i the neighbor-
iood of Shimizu s . ex-
isting independently from.

Slight discoloration in the
mouth of Nishicokawa R.
(innermost part of T'sumi-

A

~

Many dinoflagellates in quality, but httke in quantity;
Some Gymnodinium flourished in

occurrences were sporadically and part

]

cha fibula flourished-
middle water

D

18.5 %o,

at bottom

Community
changed

i
P

ies

2
3]
4]
=3

E
5]
2
[}
z
5
=

observed

Fig. 6.

jastrum and other
c species flourished

Period of low oxygen tension at the bottom water

~but anoxic water not forme

Moderate

observed

s (£ ¥ 4 1 Rhinogobins pflaumi, 7 ¥/ A4 Chaemrichthys

SN\

28 gﬂBie
us ) died

7

Typhoon approached’
and the winds stir-
red the bay water
strongly

<

“Some anchovics died

N

S\

Slightly increased|
again

Bottom temp.”/,
attained 1o maxi-
mum of 28°C”

,

\\

Discoloration phenomena shown with planktonic.flora and some

environmental elements, in the southern part of Omura Bay in
the summer of 1966.
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Table 1. Discoloration phenomena in the southern part of Omura Bay in summer of 1966.
Number of
phenomenon Ist 2nd 3rd 4th Sth
Causative Volvox Gymnodinium Same species as Gymnodiniun sp. Many species of
species (Green algae) nelsoni (Dino-  2nd phenomenon (Dinoflagella- Dinoflagellates
Occurrence flagellates) ‘ tes)
day | 11-—12, July 9—12, August 11-—12,August 1i—12, August 18—19, August
Dural‘)t;?ir:) g | Two days Four days Two days Two days Two days
Innermost part In the middle Mouth of Nagayo Inlet Mouth of Nishi-
Locality of Nagayo Inlet water of Nagayo R. (Neighboring  ookawa R.
Tsumizu Bay waters of (Innermost part of
Shimijzu Is.) Tsumizu Bay)
ﬁgiﬁg k Dark green Brown,slightly Brown,slightly Brown, slightly Brown
Observed by local
people

Tk 5 EEHE I e GEflik Table 1 2B Ihcw), 2055 1ERESHETC
W Lok Volvoxr 12 X % % 0 LHERIZ hiclEKERE(ESE T, Thi7 Rgac
fo o sichici, WFEEEEREYRERE: Lo 4 BRoFad i wThd 8 Ad
HoOMRCES Ui, —FlEW 75 v 7 b VR, EEE M DKL Chastoceros
BEChHD bR, 8 ATARR - THEBRKCEL R IY, SMEEIRET 52—k
Wia T, Bacteviastrum SN EERENL STICOEALT 508, Chaetoceros BEIRTH
BN AHREET LABRMICIEA R, Rl oA URTEE - IFEE L OEHED
BIEMII R bhiah o ic, FFEERIL, &L TEREOLHBI LY 8 A E~F4a
i, FREEEEREIL 8 A E R B RO BE A sz, HIC o IR o R TR
OFEEMIN (Z DB Dictyocha fibula S H Lind) KIIEERLONboT. O
KBS, 8 A kW (5 H) WlEEKEY 24°C ¥TchERL, DRIKRE S5 v 7

PR E S TRELHFCE# LD, BEEBRCBSIO L LR -7h, WHE
R o I EBRBAROHR D 8 A22H% L » THAL, EEREE T8 ALANRD RS
SRED T LD, NS EEO NGBS LEEBRRCER Y Ukl b o <
By eicndy, £ 0BT 8 ATHRIKG s R THLVESREHEA L, ZoBE
%, RBREOEFIChc X 51T, ZoOBIICEEERE RS EERRE -
DT, TARETBEOHER L SENTH - 7.

PDEZSD 2 - THhD L, 8 AFAREZCERSHIITD, %< OBEEEF LIk
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Explanation of Plates (Plate I-IV)

Major microalgae except Diatoms and u-flagellates occurred in Omura Bay in summer

1966 were photographed in these plates.

Specimen No, 1— 2 Unknown marine species of genus Anabaena (Cyanophyta)
Specimen No. 3 Dictyocha fibule EHRENBERG (Silicoflagellata) population,
flourished widespreadly in the middle and deeper waters of the bay

Specimen No. 4—12 Various forms of the above organisms
Specimen No. 4 -10, living organisms; Specimen No.11—12, skeleton of the
organisms

Specimen No.13 Mesocena sp. (Silicoflagellata)

Specimen No.14—17  Ebrie sp. ? (Silicoflagellata)

Specimen No.18—21 Three species of genus Prorocentrum (Desmocontae)

Specimen No. 1920, P. micans EHRENBERG

Specimen No.22—23 Exuviaella sp. (Desmocontae)

Specimen No.24—29 Five species of genus Dinophysis (Desmocontae)
Specimen No.24, D. caudate KENT

Specimen No.30—46 Various forms of Gymnodinium sp. (type-65’) (Dinoflagellata)
This was the causative species of red water occurred in 1965.

Specimen No.47—56  Various forms of Gymnodinium nelsoni MARTIN (Dinoflagellata)
This was the causative species of slight discolorations in Nagayo Inlet and
Tsumizu Bay, Aug. 9—12.

Specimen No.57 Population of unknown species of Gymnodinium
This was causative species of slight discoloration in the mouth of Nagayo
R., Aug. 12.

Specimen No.58—60 Unknown species A of Gymnodiniales (Dinoflagellata)

Specimen No.61—65 Three species of Athecata (Dinoflagellata)

Specimen No.63—64, same species

Specimen No.66 Unknown species B of Gymnodiniales (Dinoflagellata)

Specimen No.67 One species of Thecata (Dinoflagellata)

Specimen No.68—77 Unknown species of Athecata (Dinoflagellata)

Specimen No.78—81 Unknown species

Specimen No.82—93 Eight species of Peridiniales (Dinoflagellata)

Specimen No. 83—84, Peridinium oceanicum VANHOFFEN var. oblongum
AURIVILLIUS ? ; Specimen No. 88~91, Gonyaulax longispina?

Specimen No.94—95 and 97 Ceratium fusus (EHRENBERG) (Dinoflagellata)

Specimen No.96 and 98—100 Three species of genus Cerasium (Dinoflagellata)
Specimen No. 99—100, Ceratinm kofoidii JGRGENSEN ?

Specimen N0.101—108 Unknown species of Thecata (Dinoflagellata)

Specimen No.109 Ceratium furca (EHRENBERG) (Dinoflagellata)

Specimen No.110 Volvox sp. ? (Chlorophyceae)

This was the causative species of slight discoloration in the innermost part
of Nagayo Inlet, July 11.
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