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Disappearance of the bloom of the harmful dinoflagellate Karenia mikimotoi
induced by the occurrence of bottom intrusion in Shitaba Bay, Uwa Sea, in 2007

Atsushi KANEDA'T, Yoshitsugu Koizumr?, Daisuke TAKAHASHI®, Kayoko FUKUMORI?,
Xinyu Guo® and Hidetaka TAKEOKA®

As a blooming (or akashio) of a harmful dinoflagellate Karenia mikimotoi occurred in coastal areas of the Uwa Sea,
Japan, in the summer of 2007, intensive observations were conducted in Shitaba Bay on the Uwa Sea. These observa-
tions were to examine how spatio-temporal distributions of K. mikimotoi’s akashio are related to physical phenomena,
such as kyucho (intrusion of warm oceanic water into the surface layer) and bottom intrusion (intrusion of cold oceanic
water into the bottom layer from the shelf-slope region). The population density of K. mikimotoi in the surface layer
began to decrease on around 17 July before disappearing entirely on around 21 July. Mooring observation and repeated
surveys showed that vertical circulation due to a bottom intrusion occurred on around 17 July. With the occurrence of
the phenomenon, chlorophyll a (chl-a) concentration, which is an index of K. mikimotoi abundance, varied. In addition,
the area of high chl-a concentration was likely moved passively by ocean currents along with the bottom intrusion.
Time-series sampling data from an adjacent bay exhibited temporal changes that were similar to those of the K. mikimo-
toi blooming in Shitaba Bay, suggesting that physical oceanic perturbations significantly affect the disappearance of K.

mikimotoi bloom in the Uwa Sea.
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IZRE S 2 FIEITEOE 1.8 km FEE, BT 2 2.8km %
DMET, MWMERTI3EE S -T2 TH D, BRAHE
DAKRGEE30mFEEE, EHIE A 5B H T T 50-60m,
BHEZTI0mPEETH B (Fig. 1c). BEBHOFHIIHIFH O
WA IAREIZE T 20 EA L DL, kR
Fet R RS (Fig. 1c DRFIORA) Tk T e
NI AER X, AKEY 7 R & BB Bk
ERAPELC S (WA - KR, 1999). 7z, ThETD
WIS & > TFHBEONEOFAUTE RS <, IHFERAKD
AL T 520 & SA DA TEAE U 72 BRI — R 125k
KEBZENRHSNIZENTNS (F2& Z21E, Takeoka and
Yoshimura, 1988; AKIEA, 2006). Z ZTamleid k=
THRAET 2 BWIKHR OB KOEABRIR Th 5 (BEIEA,
1992). KSA 0 #NE TR THAE$ 2 BEfRHE Ikt sk o ik
DHEABR T, FHUHREREZMG T2 HEELBR TH
528,56 [BADW] 4D 607 (B, 2001).
FHIVFIZ 61 B 2O B 2T HEE RN E S h,
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Figure 1. Location and bathymetry maps of the Bungo Channel, Uwa Sea and Shitaba Bay. (b) A: ES, E16, E19,
E22, E25, E28; sample sites of the Ehime Fisheries Research Center. <: Meteorological data observed at station
M. B: Water temperature monitoring stations, U in Uchiumi and K in Kitanada Bay. /A: Water sampling point in
Kitanada Bay (GK). (c) @: 1-6; observation points in Shitaba Bay. Water samplings were conducted at stations S
(O) and G1-G9 (®). Water temperature was also measured at S. Arrows indicate areas where topographic eddies
develop (after Nishimura and Takeoka, 1999). Numbers on the isobaths are depth in meters.

(Takeoka and Yoshimura, 1988). Z D%, RO
R Z T 5 720D %2 < OWIFERITHi, FHIED 2
1B ACE RS 22 & MR O AR B E P FE 295 L5 1
BIRIICIEET 2BETHHZ LRI TS
(=& 213, A2, 1992). SN PED K2 % ¢
HEXHZ@E e, HEEHOMMICEE %8 %2 R 7L
T (UM, 1991 I - EAT, 19925 /NGt - Yy,
1994). —7J7, ERADWMNCBIT 27213, BERAKENDR
FIEOMGICET 2N TZE L 55 T 5. /NR - W
(1994) X THEBTRAMRISEIN 2 6 REBE # B ICE D
WKBNFTAT S Z L E2ERL, Z20#%, IR (1999) 138
TR/KE BRI DR IR O B i AR T IE £ TR L
TWbZ & &AL, Kaneda et al. (2002) 13 REMIF D
RIZEB T 2R O R B & M (5 5 5 A, Fig. 1b)
TOARMETOBREEHIORE R, &, REABI R 254
L7ZBEADEIOME I3 15em-s ' ThHh-722 &, ZL T

IRAD WA EINCAR DB L RET S 2m Lz, &7z,

HAKIEA (2005) 1FALEEE (Fig. 1b) IZHWT, IRA D
DFAENTEO IO B E LKA HEA L, EAOEY 7
TV b VOEFEELATONSZ EERE L.

FHEONE T, BHEPHH A EORBIKAITD
T30, LR UITAFREAFAE U TR K S
EHZT05S, FREORERLHERN A LD L D72 [

FN#OMRE] 12k L, 19758 DBICTHBTRE %
< DRWIBEE %5 22 Z U 2 FE Karenia mikimotoi T &
D, FREPCEBERE 30D S B 1IsHoEEG X L
T 5 (T NHRECEFRE T, 2008). s RICfTbh
72 K. mikimotoi \ZB§ AW%E &, Z o HBlkiZH I
Ko TRELENTZZEAHOEN TS, 2L 2L, /h
SRIEA (1994) 1, PYERHET NS 35\ T K. mikimotoi 7
WAFEE - PLEUS K > THIHHBSRA S )R ISHE K L 7=
ZeEMEL TS, 72, HMIEA, (2005) %, 2003
FACERACE LB E 5 P E THREL 2K
mikimotoi /- O WY BLRR % 2 FH X, w11 B A 5 i
Ko THMBIZEREL 22 L #/R LTz, FH# TK. miki-
motoi D WEIK DAL IZONWTHE N flixmnwDy | K
mikimotoi 7% £ DHEFRMNFEA L 212, 2udo R4
& o TREO HBUE A WA § 2 2 & BREBRMIZA S T
5. £, IRADWENB THARZHREG | ERITZ &%
EBZDE, BRSO MBUEOZL &G ZZ $
THEED B B .

20074F6 A 22 H, FHISWE & ALEREIZ 5 W Tl ko G
@L, BEEAKENEL Y 24— (LU, Kiffty 2—) 12
& o> TK. mikimotoi FRI D FEENMER S N7z, ZDH%, K
mikimotoi /NG TS 2 EFAREO - JLERIL A& 0
ZOMBUE AR L A5, 81y HiZb7z0ikEL, %
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FEFAITRICAKY 318 7400 T & O#EEE G2 7=

bbb, K mikimotoi AR O W BIR DAL & ZF D%
LA ZETEHEZHS 22T 5720, HREOFA L)
KO TIETHEABMG L 2. TREARD 8 H K. mikimo-
toi D BRI #7728 2 A, 7AREINC K mikimotoi 1iE
ViHIHE D SO WD IS S, D B RICRENZIE
WL 72, ZDK mikimotoi DBREWPIZEH L, ZDHE
FHZOWTHEI Lz 25, IRADHORAEDSBEHRL T
52 &hbhrotz, ZOMBIIFRUED K. mikimotoi /]
B 2872 MATH D, AFEARWEE L THRN A
IR FORERLRHEEAE A 5 5 A THEA» DEE LN
WickbZehs, TTITHET 3.

BRB SUBIRER - T—42

Afffge ik, THRBICHE L 72K > 2 — &85 GRS,
Fig. 1c) (2%} 2 ERAKHA, BAOMUIES (Fig 1c) 12k
B EREEH, KifE Y 2 — OB T&Lwo] & [L
RE | EHOZMAAGEA E FERE L 7.

S S TIT - 72 KA I, 2007F6 H22 HA2 5 7H 23
HECufgEZafRD IHICImEfEL ., v av 7 4 LEDE
vy — %A 72 2HEHAKEE (AAQLIS2 ; TV v /&
TAEEY) AT 2 SR OKER 12m) FTOra
07 4 VHOEEZWE L, KR U723 & 0K %L
JRABRAZ THRAK U 72, BEEE T T Sedgwick-Rafter 314k
ZHWT, FRELL 7283 K 1 ml D K. mikimotoi D ol
BB AT,

WS 5 THAE L 2R, AW, Fr, s Al
E L7, Kilid, €Y AKiEE (Hobo Water Temp Pro
v2 ; Onset Computer ft8) % VTRl F2m A 5 50m &
ToiEt 11k (2, 5, 10, 15, 20, 25, 30, 35, 40, 45,
50m) Tl04r¥ 2 ICHlE L7z, I, Hodik ADCP (#%
W E v 77 —jdiEt, Workhorse ADCP Sentinel 600 kHz ;
RD-Instruments 1 81) A VEESICERE L, WA F8mA» 5 52
mE C4mMET200 6 ZITHE L 2. fRERiE6 28 H
PE8H2HETREL 2D, KFRIZEIT ST — 2D
ATHEHENE BN S TK. mikimotoi MR S Nk >727H
2ZHETE L7, i, il s-8em s~ ORI % +§
D HEMOMIFER S BEBEL Tnwd 2 EEdR LT
2%, AWPRORTCIE, 2ol EA D% E oW ISt O
WHOKE S EWMEIZT 2720, mBISIZE 28E00f
TN (Fz& 21, /N - W, 1994) , 25RO FEE)
S84 % HRO TSR A3 75 & O SRR O3 % BLD B 724l %
FERTIZ TN 72,

ASANERAE, 7He, 8, 18, 19 HOFH4m9)E L 7=, M
I3 Fig. 1R 1-6TH B, KMllFHTIE, 7uu7 4L
WOt V% — & A 72 CTD (Conductivity Temperature

Depth profiler, ACL-215DK ; 7L v Z & T14L#) 2T,

A SR E TOKM, Wy, v uu T 4 VEDEE 2 M

L7z, THI18, 19 HOBHNE KRB OFREA [&Lw S |
EHWTUT - 72728, #EATEFEOWMS 1, 413K
Kotz TICH720, oz aa 7 4 LVEOEIZB
WARko a7 4 vaiE (LU, chl-a) OUERR %
HWT oo 7 4 LPREIZIRE L 7.

Kbt v & — ) FhERY, BREEEIZILET, MEE
DOMIFES (Fig. 1c), ALMEEOMLEK (Fig. 1b) 7Z& &5 H1iE
WEO N THEEHREA — 7 2 24 s AKEE 7 4
(ZFU-WT2-S ; ¥ =54 b 74 L8 A& L, W@ F5
m DK A 2B 3 ZFITHIE LT 5. AIFZE T FIs,
ACHEE THE XTSI N SmOKET — & 2T
HFEf % 5SHL, AREOMBURIOZ L & ik L 72, &
7=, PMEOHEEU (Fig. 1b) TR CEHIZ 4 2Rl L T,
gtokE (fgm K2, 5, 10, 15, 20, 30, 40, 50, 60m) @
AKEA300 B XICHEIA TS, HEUTHIE I
ZRAKERT — 2%, BADWORERNEFNRDS 2DIZH
WPz, VIR R 15, 20mBEIEREITH - 72728, B
ZNHPANDREDTHT23HDF — 4 %7z,

KAWL B, KA v & — 32U ECE RS &
W 3 U TR e Al A & N, ACERE, ik, A
B, FEAETEMGEL 2. HEIETANE 6 O & AR
Tirbi, WS &H T Tk TR I mih O K. mikimotoi
DA AR A T B, RUIFETIE, ZOHRMHFHED
T = AN S NIER AT L, TEE B KU EREL
S TOMBURILE FTARTz, THEIBIC B 5 M3 Fig. 1l
NG G1-G9 T, BHE SEINIT E TD K. mikimotoi D
BRI AIIRE L 72, 2h 6 ORI 2 BRI T
O-Im&smTh5. AT K mikimotoi 12 K 5 FREHMEGE
ENZTHSH» SRV ASNEL B-57220HFET, A
W4FIcX D RMEE>72TH14, 15HEBREEHITDR
7z, THEEBUAMZ BT R ARROFE N FEN G S lzh, M
BHEN B TIE a7, 22T, KR TIE2007 47
H™HANZ, K. mikimotoi DM MEITH HE B X h T
W72 dEBRA O M GK (Fig. 1b) DF — & &7z,

FREFEE AR IS 5 1 2 BRARAKE O KM, A & B
g 2720, [BRAREBHER] 2R L, [EERAE
WEREIR] 1%, Kt v &2 — S EBAKED TN THEET S
VIO RAZ L D X LD - ER T, EMEAED KIS,
WADN PRS2 2N TE S, AifETIE, 7HI18,
19 H OB R 278 U 72 RSO 6 Jlxt (Fig. 161233l
MES, El6, E19, E22, E25, E28) OF — & #F[H L 7=
(BhE WK EEGRERYS . 2007). %72, FHEDT AL X T —
s (WM, Fig. 1b) OJE, HIBEERE, BEKEDOT— 4 %
MAL 72 (GAREFHLEE 2 —, 2009).

(Il

et

B R
S SIZ 361 % K. mikimotoi DM (Fig. 2) 1, 6H
TR S XFIZHIMULIE T, 7TH2HIZ—ERRIZid L
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Figure 2. Fluctuations in water temperature at a depth of Sm
(open triangles) and cell density of Karenia mikimotoi (solid
circles) at station S. The solid horizontal bar under the x-axis
shows the period when the blooming (akashio) of K. mikimo-
toi appeared in Shitaba Bay.

72h, THS5SHIZIE1,000cells m/' A A = FH, #AK
DEEHPHA SN NS, FIBIZE T 5 K mikimo-
zm$%®%$5%7ﬁsaabt.7H7H'@M@§§m
10,000 cells-m/' & i## A2, —HEAMDIEED SN B E D
@,7H16Bifd%ﬁ§@ﬁ%ﬁ%ﬁ»bt.7HnBﬁx
5 Ha & B A i U, 7 H 18 HIZiE 1,000
cells'm/"'Z2 IO | R AL, REIEHBETE &< 7.?0
72. T D% 3 K mikimotoi \ W Uiy, 7H23HIZ
cellsm/ 'V R & & o572, KEBISHINEE 3 5 ()%Efbo
727 H bA)7 & W) & T220C R THERS L T =28, il
BEMWDPUZTHITH» S 22°CLFIZIK N L, Z0%
13 21°C FEE CTHEFS L 72,

TIHBN ORI G1-G9 THNiE X 72 A3 A& O 55 1
(Fig. 3) &A% &, THSHUEKE, K mikimotoi H3 IR S 72
TS BN TRIICHMUAZZ LR TS 5.
Wi Fo-1mTi&, 7TH7H2 6 16 H £ TORM, 10,000
cells-m/~' & L0l 2 S iRE OFRMIATZE & 4, Wi F5Smi
BWTELTHI0H2 5 17HZTOR, 1,000cells-m/' B E
Ol E iR S Nz, TH1ITHLEE, WihokEite
WTEMIZEE XKL TEBY , K mikimotoi D /S 3H 75 I
PiE, WESOALSLT, BN TOMMOBRETH -
7o, ks, LECOHIME, BREXL 22K I3 IZ K miki-
motoi NMELH L THBY, o752 b VidiFLEALE
BRI Bar -7,

W5 2 HREBMIC L > TR2T -2 20T,
6 30225 7H23 HETOAKE, Wi - fEOZE(LIZD
WGBS (Fig. 4). KIBOWRRY| % A S &, VgiE F2m
OAKMEIZTH FaA» 5 7H 17 HE £ TH22.5°C THERL L,
REAEZLIZ AV, Wi T 10mA» 5 50mE TOKRIZ6

HENRT, B W, Rk

H30H»67HI15HEE T, ThZh2oCFEDIE T
LT3, 7HI13-15 2T THE4 5 25058 L =B
e TREOARIZ 1PCREZB L Tns, ZoHBomn
AL E, TAB-14HIZ EBTHRA, TETHREOME
TEBRVR AR L, 15 H A S 3SR EIEBRROM X B4 b D
ERETHt, TRTHRAORAPEELTWS, 7H17H
DHFITT FROKBELRURTE D BT LIXL®D, ZD#%,
B T 40mPIET19°CA ik 572, 72, 7TH16-18H
2 CFET12em-s  FEE OB EIZ 2 5 AR A
L, FBCREAMREOBONDOHEIMEC TS, 7TH17
H LI K. mikimotoi D MM E 239 U725 12i&, BNT
JETIRAARBBAIZHA L, FETRBANTRET 5N
WL Tz,
ASAAEORE (Fig. 5) » 5, 7TH6, 8 HOKIRD§H
B (a, b) 2A % &, ERZ21.0-225°CHEE, g
X 20°CTERE DMK PGEEL TS, BRI A 27z
DI DRAITKE KB R0, 7H AN EICRER
BdD (KREWHZHELY 2 —, 2009), KGHPPMHE
LU Tz, BFEIZRET235EE, PR TIZ24 515
T, chl-a XN EMO KRG & g TEEEIZ L > Tn
5. 7H18, 19H (¢, d) OWX% A% &, EHNTREIC
W 19°CLL FOHAKMBFAEL TH D, HiAKDEAILE 2
F=LTRELZZENDN S,
TH6HEISHDF =2 ZHWTER LTS 4 Y5
2 (Fig. 6) 76, FEi202-05F%, KEbL-2
Nbhrd, ZNIBRNOEELEHLNS. THISHO T —
AEADE, A0mLIETTH6 HIZEIM S ik h - 72 19°C
LT O#ARBPEEL, 2D EORIZIZTH6 HDEREAKE
FIREDPEE 2 FHOKPFEL T B, TSHFA YT T LK
U, ZOHMOWhOT =206, 7H 17 HEIZEN R
HEIRARPEN D BWA L, TNET FEIZH - =ik
FHEAIET S L5280, FEL S IZBERASEIAN
M LZEEAZOND. KT, Z OO chl-a D554 D
ZAt (Fig. 5) ICFHT 5. midLz&k 52, KEABIC
MES, GI-GITHfE S h7zfKk#HAETIZ, FRIZIZK
mikimotoi ’MENG LU, Ok 77 v o7+ iZiF L AL
BINEr o722 M5, chl-aD AL K. mikimotoi
OB D EfLEEL TS EELLGNS, TH6, 8H
ORIz ATz 40ug- 7 28 A 5 chl-a FFEL
Tz, 7TH IS HITIZBEMANICIRE & 20, Bl
N 15m P72 5 TRBE IR AFE T 2P 2L ¢
Wiz, THI9HIZ X SICRREICA D, R T4.0ug 1!
PUTFEimo7.
Tﬁ%ﬁibt*ﬁﬁ?%%h@ﬁmaﬁxhﬁk@%
HAEE A B 7210, FHEE - A#EOR U (Fig. 1b)
I2F10 B KR ‘%W (Fig. 7) &, 7H 18, 19 H Izl X
N7z FIRE A © B K E MG B O B k< 221 ToK
W, Sy, BEOWEX (Fig. 8) #ZhZHund. Fig 7
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Figure 3. Horizontal distributions of Karenia mikimotoi at (a) 0.0-1.0 m below the sea surface and (b) 5.0 m below

the sea surface in Shitaba Bay from 5 to 20 July 2007. The depth of sampling layer is shown at the lower right of
each panel (a).
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Figure 4. (a) Fluctuations in water temperature measured at 11
layers (2, 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 m below the
sea surface) and (b) velocity (eastward component) from 30
June to 24 July at station 5. Data were calculated using a 25-
h running mean. Contour interval is 1cm-s~'. Shaded areas
are for negative values. Eastward (westward) flow is consis-
tent with the component of flow toward the head (mouth) of
the bay. The solid horizontal bar under the x-axis shows the
period when the blooming (akashio) of Karenia mikimotoi
appeared in Shitaba Bay.

75, TH 16 H2 55 F50mLIE T 17.5°C LU T D ¥k
MWHEA L, ZOWHAKROMEAIE > TURIT 2k TRIEDKT

L7zZ&Wbhsb. F£72, Fig. SOKMR, 355 0 e nm
K25, FEbiRmk 5 S 5% AGE MK - S O
AKBEEDH L TWAZEnbr b,

AE#EA  (Fig. 1b) 12354 ¥ H D K. mikimotoi DML
FE &g T S mDOAURDEERY] (Fig. 9) &, 7TH17HZ T
M R 1 500-10,000 cells - m/ ™' FEEE THERL L Tur/228 18
H2 604 L, KiliE7H 17 HE E T22°CHE THERE L
RNIBHNGIK FLAZZ &L 7.

BARENT, & 0T, REkE

zZ =
TBETIXTH 17H 2 5 K. mikimotoi 73 2320k A L 7.
HIE S TORAHBOFEHRIZ, 4 HEED 21 HIZ K. mikimotoi
DA A Teells m/' TP LZZ & &R L7 (Fig
2). 7z, [N TRICKEAZTRAL, EETiE
BNKBBHANTI L T2 L BRI~ (Fig. 4).
ZOTHI17THED S C 2R AKBDZEAD, K. miki-
motoi DIRD L B ICBIR L T B RN H B, £ T,
KB TIIIRINZ Z OPPRERBE DO ZEAL A U 2B KIZ DWW T
BREF L, KIZ K. mikimotoi H3K U 72 B K ¥5 & OV F B L
Az B W THHBIOB R 2 T TREMEIZ DO W TE R
5.
FHBREEBONWETIL, 7H 16 H2 5510 F 50 m LIET
AREEAET LT/ (Fig. 7). 7H 18, 19 HOB % AKE ™
SO, Er oW KNS, FEMIR SR 2 5 % AKGE
RGN - SR DK AR D HY U 22 RIS e > Tz
(Fig. 8). IEADMIDRAIZONWTIIME L ERIZ ALV,
Yo B KRB AKOILI ZDOFhE VWS> DTIZAL , K
JEARDTAIZ LD Zh AT & D & AKEPMK T 55 Z &3
Wik —DiznbeHE 1 6h 3 (KR, 2001). Z
DHHEIZHES &, PIBOREARIZZ N IET L 0 KT L
722ens, THI6HIZEBADWINBELEEZ6N5.
—J5, FEBOKERIINmEED & 1.5 HFEEELS (Fig. 4),
THITHO®ZED? ST LG 724, i AR EAE
A LT 5720124 0= L % X 5. Kaneda et
al. (2002) (38 /KGHE FE RIS TUHLEET O R B A 110
JBADENZ K BHNDOKRE AN I5em-s ' ThHh-72Z &
AW LTS, N2 & TIE £ TO MBI 20 km
T, ZTOMAEEADEPH 15em-s 'TOEETIL ELAZ &
RET2LFEETICISHEE 222 LR h, 50
DERELBBR—H LTS, LEA-T, FIETT
H1TH» 54 U7z TRANOHAROMEAL, B % KE N5
K TOEADMOREIZESTEL-EEL SN,
TH17THEO W (A D) LSRG, K&k,
K, BEOEE, ZDZEAE K mikimotoi DI &
DBEMEIZONTRETT 5. FEE TRANEAT 2 mKIC
FEE R EEESAE TN TCOBBIHIEIA S D (NE - W
1994) | %72, K mikimotoi (3 T g D524 4 FLHUA]RE 7§13
BB NEKF>Z2 & (72& 21, Koizumi et al., 1996)
256 E ) REEBREIIMAKEAN LD 2 LAMAZLDIZ
BRI L 2Rl s e R B, &Mz o
WL, 7R 13-15 HiZ B )R 455 0 22T H R A IR
2Dk h o5 72h (FAEO HBRERNZ0.0-0.385) , 17 H
IR A EITE U C H BRI (RS D 16-18 HD
HHARERIZ 3.0-11.1 1) LTk (AREHTEL Y
& — 2009), 17 HLFEDIZE S K. mikimotoi DIEHEIZ & >
TIFE LWRRMEPER S h- e i &h b, 22T, 7
H 17 BEOKE, 185 D% L K. mikimotoi D BEHEHIE D
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(a) 6 July (b) 8 July (c) 18 July (d) 19 July
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Figure 5. Vertical transects of water temperature, salinity, sigma-t and chlorophyll a from stations 1 to 6, observed on
6 (a), 8 (b), 18 (c) and 19 (d) July 2007. Panels from the top to the bottom are for T: Temperature (°C), S: Salinity,

o Density, and Chl-a (ug-1™"), respectively.
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Figure 6. T-S diagram showing data collected at station 5, on 6
and 18 July. Open circles and solid squares show the data
collected on 6 and 18 July, respectively. Data are plotted
every 5 m from the sea surface to the sea bottom.
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Figure 7. Fluctuations in water temperature at station U. Seawa-
ter at temperatures of 17.5°C or less are colored grey. Data
were calculated using a 25-h running mean.
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Figure 8. Vertical transects of water temperature, salinity and
sigma-t from stations ES to E28, observed on 18 and 19 July
2007.
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Figure 9. Fluctuations in cell density of Karenia mikimotoi at
the sea surface (solid circles) and water temperature at a
depth of 5 m (open triangles) in Kitanada Bay.
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