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Relationship between the Bloom of Chattonella antigua (Hada) Ono
and the Water Quality or Meteorological Factors

Chitari Ono, *1.*2 Sadaaki Yoshimatsu,*! and Yoichi Yoshida*3

The relationship between the bloom of Chattonella antiqua and water quality or meteorological
factors was examined in the southwest part of Harima-nada, by referring to the Meteorological

Agency’s data (1986-1988).

In early August 1986, C. antigua with comparatively high density of cells occurred in the water
with low DIN (dissolved inorganic nitrogen), DIP (dissolved inorganic phosphorus), and
DIN x DIP, and high DON (dissolved organic nitrogen): DIN, DOP (dissolved organic phosphorus):
DIP, TN (total nitrogen): DIN, and TP (total phosphorus): DIP ratios. Then, high density plankton
which formed a red tide occurred in the water with low DIN, DIP, and DIN x DIP, and a high
DIN:DIP ratio. This occurred in early August 1987 when the meteorological conditions showed high

precipitation and low air temperature in mid July,

ture in late July.

and long sunshine duration and high air tempera-

These characteristics of water quality and meteorological factors suggest that the abnormal occur-
rence of C. antiqua was closely related to a sudden increase in diatoms due to marked rainfall, the
subsequent intense consumption of nutrient salts by these plankton, and the utilization of very low

concentrations of nutrient salts by C. antiqua.
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Fig. 1. Locations of the stations in Harima-nada.
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Fig. 2. Daily changes of meteorological factors
during July, in 1986, 1987, and 1988.
¢, precipitation/10 (mm/day); O, sunshine
duration (hr/day); =, air temperature —20
(°C/day); x, wind velocity x 3 (m/sec/day).
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MEBMEDORER (Y—2) Babhr, %7,
1988 D6 A6 8 ARIIHTTit, RBLEBD
KBEFPKEL, %k, EBOBEREMANED LB
(B—7) d&bhirho7s (Fig. 3),
KEHRRS LU Chattonella B (K1, K3, K4, 35k
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12 ROFH{E) OFEHWEA % Figs. 46 1o 7+,
1986 & Cit, HEMBBEEOLY —2 (10-100 cells/m/)
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Fig. 3. Semimonthly changes of mean values
(Sts. K1, 3, 4, and 5) of water temperature
(WT) at surface (0 m) and near bottom (B-1)
and DO (%) at near bottom, in 1986, 1987, and
1988.

o, WT at 0m; &, WT at near bottom; x
DO (%) at near bottom.
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Fig. 4. Semimonthly changes of mean values
(Sts. K1, 3,4, and 5, and 0, 5, and 10 m at each
station) of DIN, DIP, DIN xDIP, and DIN:
DIP ratio (A), and genus Chattonella (B), in
1986.

A: o, DIN; e, DIP; A, DIN:DIP ratio; X,
DIN x DIP. B: #, C. antiqua; 0, C. marina; O,
C. globosa.
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Fig. 5. Semimonthly changes of mean values of
DIN, DIP, DIN x DIP, and DIN: DIP ratio (A),
and genus Chattonella (B), in 1987.
Symbols as in Fig. 4.
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Fig. 6. Semimonthly changes of mean values of
DIN, DIP, DIN x DIP, and DIN: DIP ratio (A),
and genus Chattonella (B), in 1988.
Symbols as in Fig. 4.

DIP, TN : DIN, 15Xk TP : DIP kBB H» HRBIC
T BIC LA TE R AEEPRS, HIC8ALLH
¢ 5-10m & T DON : DIN # TN : DIN 78, %78
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Fig. 9. Vertical changes of TN, TP, DON, DOP,
Fig. 7. Vertical changes of DIN, DIP, DIN x DIP, TN:DIN, TP:DIP, DON:DIN, DOP:DIP ra-
DIN:DIP ratio, and C. antiqua at St. K4, on 11 tios at St. K4, on 21 Jul (A), 11 August (B),
August in 1986 (A), 3 August in 1987 (B), and and 18 Aug (C) in 1986.

8 August in 1988 (C).
¢, DIP; o, DIN; A, DIN:DIP ratio; X,
DIN xDIP; o, C. antiqua.

Symbols as in Fig. 8.

J1 18 B 5-10m f&C DON : DIN, DOP : DIP, TN :
DIN, 3k U'TP: DIP it%, FhZhBEZELY— %
~ L7,

774 FEE, BETERS, SIUEREOSEHNT
t 574 FEE, REEEE BSLUEEEO S IL—
THIOEME(CE Fig. 10 1IR3, BEEEII—RICR
bHAEBELE <, EHIRELA SV (1-2000 cells/! &
B) 7%, 1986 £Dhfy, 198749 AD L4, B LU
198807 H 18 H&lE, 7 Adhfnt 8 A ET
DI eV BEE THE LA, 57 ¢ FEEICBL
TIX 1986 EFD6 H9RH, TH29H, :LU8HA1LH
KHENREEEOY—r B4 bh, %4 1987 F08 A
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Fig. 8. Semimonthly changes of mean values (0, T, RBETHREI I EMECHERENE<, T8
5, and 10 m) of TN, TP, DON, DOP, TN:DIN, B/ < (0.2-40 cells/ml BE), 7=, BESATH
TP:DIP, DON:DIN, and DOP:DIP ratios at |z jur CRIMEA H 5 BN B bOD, 102 7
St. K4, in 1986. \ .
o, TN; u, TP; 4, DON; ®, DOP: &, TN: EOBIETDED RV 2 - 72,

DIN ratio; o, TP:DIP ratio; A, DON:DIN ra-
tio; O, DOP:DIP ratio.
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Fig. 10. Weekly changes of mean values (0, 5,
and 10 m) of the density of Raphidophyceae,
Bacillariophyceae, and Dinophyceae at St. K4,
in 1987.

¢, Raphidophyceae; o, Bacillariophyceae;
%, Dinophyceae.
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EBABRIIY A FORFICHEL B2 50, BEE
KW TREBKEAEDICHE L, RFFRGEHICT
QE LTI Chattonella FREH I RETAHI L, %
7E L WBEOHEANHNE, YALDEEND P, #
BLTWAEY R FOBERERNORFDL LB D ESET
N, L0ELDOVAMIRFOEENEZONS L,
ZERIEHANT VA2 k70, HRE, EREAVCE
NEERT, Chatlonella |B T EROTEI A 721 TR <
EBOLODANEBAETH 54, 15mm OJRDRE
TIEEE, EHHIC LD EBAROHMBICK ERERN
Abhs T e, HEAAOhLBEERAIL 16-28°CHE
BETHLN, BEEREIL20CTHLT LETHOLNIC
L“’Cb‘%om

1986 4E 45 1 UF 1987 4Ei3, EBAKE A 20°Cio#E L7
o7 B ERET, 7A TABIICE L1988 FIC

L, HEHFE -7, 7z, 1986 FI6 LU 1987 44T,
1998 SEIC L, —BKERB LERBOKREND X<,
FTROBEHANE N L, LB TUEBLLDV AL
2, I, WMHEREDEEOHBARE Mo LN
E2bNb, EEIC, 198707 AhaEIZ S HIZ
EBOBHEREFHRNE LS LR L (Y, JEEREIED
BEHI L 2E2BOXBESECVAIOMBIC LT, 7
ATHOEBREOAE 8 A LA D C. antiqua DZAE
ICBN S o EWRBEI N,

C. antiqua 15 X O C. marina O Fx 8 W HIRE E I3 350
25°CHIICH % C EARBINTE D, KHEORER
T4y, WL, C. globosa 15 5-7 BEHEICHEBHEEE T
HHET L0 L, HEHMREDCT7 Adha2»568 AL
I THERAAOhZ, Lo L, C maring (LHE
FHERIO 11 AICABBE CTHER T2 LABLMIC
ThTk,® REOHARERAL, C antiquaillt
L, evhvEdicBbhis,

C. antiqua BB O BTEEICHE L/ 1987 FD 8 A L
HEOER (0-10m) IR AKEHFERL, Ok
WeE—RKHTHBOKEDORE KL L, DIN, DIP,
DIN x DIP % A€ <, DIN : DIP A& W & W DRI
MM - o, Tz, HERESEE CHE L/ 1986 £0
8 A LHEOEBIC I 5 KEHERIIFFEDMLORIN
2K EICH L, DIN, DIP, DIN xDIP &% <, DOP,
DON : DIN, DOP : DIP, TN : DIN, TP : DIP L& » 5
WEWSEHAAA BN, Th 5D DIN 2 DIP DR
% 7= {3 W 5 A€ <, T/ DIN < DIPZ it L DON,
DOP, TN 2 TP AW E L WO KEFEER OB
ik, BV TARE L XD, ZUahyy A
(73 A4 L) dbh, HEONH-N,DIP, B
g r»REL, ChOXEE, $3EENICHR
Lo AMH 75V 7 PUCE > CTHFIRRELE 2 Oh
Be LML, Cantiqguald 77V ahV v 7 A% d D
A, 800 Yoy VEER Z OMOBFREMILTE S8
IREDENRA SN L HIEHINTNESD Lk
Mo CEMBIEIEICNHN2DIP #%®E L, ERHVIC
FIFLCWAZEREZON S,

HHGE30, BRKPFOEBBERLEDORED
HE @Y WY 757 FPUBLUHER KL 5E
WERIIHBERESDO 1-5 105D 1 ug at/l/h BE
THHI L, ThIh OO\ /T Eld NH-N
RRLENE, Ei, BRKPOBRMICKIT YT
V7 P VORI 2 ERETHR-K 10 REEE TH
BT L, BRENCHE LW TS5 P VBRDNED D
L, AHOERBICHITT, By /57 F D
BICE - TEPbNAZ LERTRBL T 5,

—F5, Chlamydomonas reinhardti \3&8¥ > 7 b
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VOBRMWFIC L - TR SN, ¥BEEDOI 70N
v (BAmm BEM TN TORMIAM) HOSE
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D 10-30 i BAZRE R M - 0 OB BIZIFITF—E B
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35 (REWICE ST ENRBINSD) T &, %50
DRITENTWB, F, BERE CRIEREZOSM
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BICERBL OLEBCREREORE CA ULRKEC
X0, HEHRBESESS /Iy FHBR IO TV
LEZ O 5,

1987 £ 8 A _EA)D C. antigua DIRE S #iit 0 m B
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X, 5-10mBTDINRS®DIP RELLET LT W,
COZLRBRAERSFH» OERRZ T T 5-10m Bic
WREL, B & D HERE  BERIPIC S B O S8
TRVRAA, BUERMZ2FCOmBE< T T8E
THCEPMBETHHILERLTNWAS, LT,
C.antiqua (IR 5-10m BAZERICK T DD, %
BREZFOHKHE /Sy FHTNH-N 2 DIP (%ic
DIP) #BEICBRE LRI IAAL TS Z L BREX
hi-,

ERBEOEMIL 1987 £0 8 § LA LA ORI 2D
FILDALN TV, HEHEOAROER L LT,
ROIBHE2ZOND, AR : $REEL L UHAER
EWEHITHENS VS, BRBEOEVAARBRERL
o7, BEREIIHERIMETL, B /5 V7 v
BREECHALEIY, 3ET LR, CoRIKEORE
ERICHEBEROSHAINND X515, B : ¥3%
BRICKHL, HERICHEBEREDES S - ford, ¥
RIEFEPBEICHEBS O, BEFAIMERAETL, &
W HE, CORE, HWHEEEDERES N -OEEOR
MERENE A ERT L ERBOLMPVRREIT, C
B RBEBUCHL, HAICHMEREDBE S DD -
7oicd, HREREMESEEICHBE SN, BEEIIEE
RPMETL, 858, ORI, #REIFT Y
BIRICEA Lo, SREREWENIERIC A0
SROMMRBREDEYER T LIWCHREDEHMTIZ O
T\, 19877 A20H, 198846 H27H (HRO
ReEIOH 2232526 % TE%), BLTURETH
1IBADBIT AR, 1987 8 A3 HOBIZ BRI, =7,
1986 F7 A2l BORR BB LU CobERTH A &
KB bh 3,

WEERIC L 5RI3, BREAEEENGHEL, ¥%

RSB U2 BICRET A 2 2N EMTidmexh
TN 5,202L3536) 7o, A a X AE W ER T,
KEERNE, WHTS5 V7 P UEIERE-RIEEE
B-C. antiqua FBOIRICBB T 5 L VWOIERELB LN
TWAN L L, 197TE€07ATH258 A EHIC
P CILEERE-C. antigua FREOIRIZBR L TH Y,
HEOMICRSEEREOY — 72 RVl ahizd - 7=,

LEDZ 6, 1987 F£1Z 36\ T C. antigua 23 5%
BEOREICELEITOBRBL LTKRD LS 7% 6 BED
BEBRER L LTEZ LN,

D7 AFAOENEABOETICES ETFTRBOSE
BAEFICLD, EBKPILEBOV A, $EER #H
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