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Distribution and abundance of resting cysts of the toxic dinoflagellates
Alexandrium tamarense and A. catenellain 2006 and 2007 in Osaka Bay

Keigo YaAMAMOTO'T, Yasunobu NABESHIMA'!, Mineo YAMAGUCHI and Shigeru ITAKURA®*

Distribution and abundance of resting cysts of Alexandrium tamarense and A. catenella were invetigated in the surface
of bottom sediment of Osaka Bay in October, 2006 and in May and October 2007 using a primuline-staining direct
count method. Cysts of Alexandrium spp. were found at all stations examined. In 2006, the cyst density ranged from 2
to 112 cysts-cm™* and the cysts were abundant at north-east coast of Osaka Bay and the intermediate area between
Akashi Strait and Kitan Strait. In 2007, higher densities were observed after an occurrence of 4. tamarense red tide, and
the cyst density varied from 291 to 5,683 cysts-cm™> and 190 to 3,275 cysts-cm ™2 in May and October, respectively.
These facts show an increasing tendency of cyst abundance from the previous research in 1993. The cysts were most
abundant at the costal waters off Izumiotsu City and Kishiwada City in the middle-east coast of the bay and the high
densities were also observed at fishing ports. These areas agreed with the area of dense bloom in 2007, and have a po-
tential for becoming seed banks of future blooms. These results suggest that the risk of Alexandrium bloom and shell-
fish poisoning in Osaka Bay has increased and careful monitoring are necessary to prevent paralytic shellfish poisoning
(PSP) incidents in the bay.
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Figure 1. Location of the sampling stations for bottom sediment in Osaka Bay. A: stations in 2006, sampling by G.
S. type core sampler (closed circle) and by Smith-McIntyre bottom sampler (open circle). B: stations in 2007, a:

Tajiri fishing port, b: Sakai-dejima fishing port.
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Figure 2. Location of the sampling stations for motile cells of
Alexandrium tamarense in Osaka Bay. Stns. 1-5, 7-14,
17-25: sampling stations by research vessel, Stns. a—h : sam-
pling sites along the coast.
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Figure 3. Distribution and abundance of Alexandrium (Alexan-
drium tamarense and A. catenella) resting cysts in Osaka Bay
in October, 2006.
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Figure 4. Distribution and abundance of Alexandrium (Alexandrium tamarense and A. catenella) resting cysts in

Osaka Bay in May, 2007 (left) and October 2007 (right).
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12360 B AEAIE S H EIRIZEBR TS - 7208, 2RI
;HJEET LT 72 (190+54~3275+534 cysts-cm ™).
7z, BIPRIZ BT B HE T Alexandrium > X b3 % T
&, IO H iy (Fig. 1-1) T2,115+177 cysts-cm >,
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NOPFETE 107 cysts-cm > A DL NILThH 57z,

Table 112 20064, 2007412l 2 E RISk T 5
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0 Stn. 18, Stn. 19122\ TiZ 2006 4F & JLil 4 5 52 s A
B o727, MENRSIETNS]. 9, Stn. 15 & L 72,

Table 1. Resting cyst densities (cysts-cm ) of Alexandrium
tamarense and A. catenella in October 2006, May 2007 and
October 2007.

St. Oct. 2006 May 2007 Oct. 2007
1 27 355 289
10 31 1230 628
9 34
18 291 190
12 58 5277 3275
15 112
19 5683 2025
17 65 407 289

2006 -7 5 2007 -5 HI2i, R LAZTXRTOE/LTY
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2006 - T05 D HEE & > Tz, fiZd Stn. 10T
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KBGEIZ BT 5 Alexandrium > A + D434 & BT &

. >50 @) 2049 @ 1019 @59 24 -1 . 0

cells-ml-

Figure 5. Change in distributions of cell density of Alexandrium tamarense in surface water during the period from

January 31 to April 17 in 2006.
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Figure 6. Relationships between the maximum cell density and
the density of resting cysts in each sampling station.
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HRACE R ISR Y 2 M BB EA A A L 2. (&R
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WIS RBEA TR I, L g 2 DK X =iy
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Figure 7. Relationships between the abundance of Alexandrium
(Alexandrium tamarense and A. catenella) resting cysts and
the mud contents of sediments in May 2007 (upper) and Octo-
ber 2007(lower).
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TEEHABTENTELD. 20071 DE D K
ED SR AEEDOBRIZSH I D 10 HD H A & 0 B
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IR TTIZ G G4 OB RO EENBHM S TnE T &
5 (KRBT H—4L~X—=7 | http://www.data.jma.go.jp/fed/
yoho/typhoon/statistics/accession/kinki.html) , SE5EELF: D 5 A
WIE VGO EE s B IC Y 2 MER LT 2 D
2, EEORSEE & 10, iU & B mIEROEELE EI12kD
Ve DTSRI M AR E U 7z BEME A HESR S h
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LEDOD, VA DOEEE R SAAMDHER Xz Stns. 12, 19
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WINER SN ZMIETH D, ThEDEEIZEIT5 Y 2 b
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ARWIFZEZ 30T, TSR W A bk & A AR O HY
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catenella DFEI OGN & e L=, KBBIZB W TIE
D& B/INBIRAEAE L 0Dy, AR TR 2 0
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T 2 b DBEEIMED > KNI AHTH B 5, Eny
2 MEEPER XN &, 2007 12 R0 FE R R
SNIZIHEPMR I DL D BB TH 572 52HELD
&, BT L 22K T h D, SR INI S ORI KRB
1236 R WIHIR AR & U CHEREd B mTREME IS S &
HgRaEh 3.

TV —LIEREHBEICH T2 X NBEORBRDIRUDIHE
BERA

2007 FFHE CIE s HB L UV 10 HO 20158 fHHE 217 - 7248
BOFRTOEMTSHICHAN, I0AD Y 2 NEEMET

LT ARG S Wiz, isicksir 523 2 VEED
R AFAE L 202 R 5 L, INEETIERICIEE LT
HZEBIZRD 5N EVA3~4HIZY 2 M EEOMAMKT
L, B/MEAZRL Tz (o - i, 1999). &7z, =
MBETIIARETEHO 12~1 HE ERMO3~4HIZy 2 b
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FBEORMMABE S T3 (BHIZA2, 2006). Zhb
d, TORMAPSRFICIDEEEZT TNEEDLEHE
ENTWB, SO ZI0HETOEDTH I
BN 5 T B, RO 2 35 O] TR [l R 12 K2R
W 68 X N7 A tamarense ¥ A b DFEHFEE D ZHiZHH)
AHFHELTHBEH, ik e & 11 H £ TORFL IO
TEWETHFE L TS, A tamarense (3R IRIRE] %
OB Y A N EIRT S R EES T 5 DI8]
WK TRIBAEL 5 & D (Anderson et al., 1987 ; #iX
- i, 2001). 2007 fFO KEREIZB T 2 85O ¥ — 2~
F4A T2 A ERTHD (UARIEZ2, BERT), HE
WRsHhmEFTEHMENE Z 6, ¥ 2 PFEMT
b7z 10 HIZ W TINE PRI NIC & - 7= L e
SN, F72, A tamarense 3 15°C LU F DKL TR
BORSEREZRT T, 15°CULEOKEBTRIEEALE
FEEL vy (B - i, 1999) . KBRS H - K
7 — 4 TSR TR 15°C % FRI2D1E 12 HUETH
3 (g, 1994) ZEh5, ZORHE TOREIZLE Y
2 FOWHIE S ENEEZ NS, o@D, FEST
b7z 10 H £ TORITITHE IR ORI K 2 ik - JLH
HolrtEBIOND, E612, KIRETY 2 1%L iR
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KERZEZE T B Alexandrium > X b DFEZEAL
Yamaguchi et al. (1996) 12 & % 199340 ¥ 2 b g4 T
0.5~58 cysts-cm > & [RIREIZ AT - B EEWE O i (2~869
cystsrem ™) EHNRTENMETH O, KBRIED 2006 4D
VA MEEIZ1993F OB & i U Tl KE TR 25T
Ho7Z ENER SN, 51220071280 THE,
2006 F- L HRTELMT 5T RNTOERTY A MEED
EHITRELSMML T2, 22T, 1993~2006 -0 140
HRIZDONWTELRT 5729, Fig. 812 20024 LIE D 4.
tamarense ¥ X OV A. catenella i oG O 491 H BRI % 78
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<O+ Alexandrium spp.

Figure 8. Changes in maximum cell densities of Alexandrium spp. from February to September in 2002-2007 in
Osaka Bay. The cell densities were examined 2—5 times per month.
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KBGEIZ BT 5 Alexandrium > A + D434 & BT &

2004). F 7z, 200341213 A. catenella D ) 233 K 1,290
cells - m/ ' DFE THRAE L, 200445 1247 - 72 fRJe A
TiE, AWINHER X 7z 1€ 8 (Fig. 1A-Stn. 12) D AD K
WTIEH DM, 753 cysts g~ wet sediment D > A b 23 fEFE
Eh s (LR FER). 20044, 2005 4F I3 MifEE & /)
HR R AEICEE XD, A tamarense & B Ik K4
cells-m/™", A. catenella B % T ik k17, 13 cell'ml™' T
Hotz, EHICHMEREL =& D 2006 F % Wi 4.
tamarense 73 83 cells-ml ™' & TG L 72— T A. catenella D
BAGIE8 cellsml 2 £ 572, &k, 20024FLIATo
DWW TITHEMNCHEGER S MBI T b 5 23T & A ERLEk
I3 ->THE LT, KA D TEar s eiftllxh
5. ZOLHIZ, VA POFEMTHONE D > 7 HH 4.
tamarense, A. catenella DHMBIITER SN TH D, £EET
EPBRORELE I K D EENISRA STV EE L oh
% Z &2 5 2006 - F & THERR & 117z Alexandrium > A b
EZNODIEEEARKML T D LR Ehs. 7270,
KBREDHERGEEE 13 0.24~1.2 cm-year ' & AL E 5N Th
D (K, 1986), ZMIORAETIEIEE 1em  TORKAH
W22 6, 200612 72 IZIEHR X 7= A, tamarense D
VA MERERMLTVWEEDLLTINESLS, Fiz,
2007 13 4. tamarense DIGIHITE FE I ABBEDO K Z W E D
THo72—l T, A catenella®Bhii i3 K5 cells-m/~' &
INBBECh 5722 &5, WML 722 2 F D% < A
e E N7~ A. tamarense D> A b ThH T &N I NS,
YL ED & 512 KPR TIE 2002 4F-~2006 4F-D A. tamarense
B KA. catenella DIEHE , ¥ KT 2007 D A. tamarense |
KBHREIERIZE D, 2< DY 2 MR I 72T &K
52U 572, IAEETIX 1992412 4. tamarense (2K % 7
F O R H AW TR (Asakawa et al., 1993) & 75>
TURE, 1ZIXWAED &5 ISEINTARMIC X 2 st HEs
MR L 75 > Tz ny, 1993 41217 D 7z i 1 Tl Alexan-
driumBD ¥ Z b A3 10° cysts-cm P EAAAL B EE L Lo 7201
BHRONTEHD, 1987 ICfTbNfE L R T6FMT
30O Y 2 VEEMEMULEZZERREENA TS
(LINEA, 1995). ZOMNZ DWW TCIEH v T L OEHEUT
HEOENZ K DB AGHIEOWRENE & fhi S T2 4, &
[\ Lo U 72 45 R 139X C primuline (2 & % @Ok 54 ¢k 2 H
WG BIZ KB 3DTH Y, KIRIE TD Alexandrium > A
FARIEIML T3 WS RIS a0 L Ebh
5. £, =, FEBICENTEEMKIC10
cystscem P A A BEE L, WMEOTEICH R K 1015
oMy T s (AINEA, 2007), T, P
HAR % du0 & 2 R H#E O ISR L 23S BEIC e > T B
(Imai et al., 2006) DIl L T 2 b OB & &3 T
VIR > TE TR EEALND. SRIOKIEDRER
TS ORI ILECT 2 WM TH D, ok & [k,
KBBIZ 35 B FROMFENE RO FE ) 2 7 13HARL T

W3 ZERHE N EINT. Alexandrium tamarense D > %
MRt CRMMBAAA TR T, Frarid2~10 45 & HEE
ENTHED (Keafer et al., 1992), 5 #H LI 6 < iF 4.
tamarense DEJENZEHR L =2 ) UV 7275 X ER D A
5. IASBEOMIRIZHE TR D ¥ 2 P B RTHY
L, S TEHEY TR S h 3N Mlu0 % E L D
1~2HHEK <, 7L — A DB RN S5 A L &
FmEINTHD (B, 1999), ¥ 2 P OIFERDE SIS
ROFORAERIZHET D DI TE AW, LarL, A%
2K KIRBIZHT 5 > 2 b O ffdERIE RN &E LT
WERIRg T <, F 2o BiBiEn & & il —3 L
TWZERHENITh 72, ZOZens, MEMEHE
FAED 27 FAEER T I D BN E RS, T =4
VIR TR INS Ok A ERMICHET S Z &
T, AERICMEEE ORI A 5 Z LRI A %
LEioh3,

B

AR AELTIICTH 20, ZTHIITEG 22 47 Bk AKEER
AWt v 4 — WA N OKPEM e EM (L5500
I, B KO KRRIFERBE MK ERR AT A [k
] OFHBRAI O, S HLEHL B E3. KRR
BRIGRMOKER AR AT KES T £ v 4 — B D 412
i, KHEA LD BICH-DARE TS LA W7
FEELE ZZICHLESEHOZ AR L X T
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