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4. RENBES
FENSREIT. BT FVENA Chlamys nobilis, RE TiXA VX% Crassostrea nipponak L7,

5. MEFHBBLUVHEEFX

(1) BEEE | |
H1OERICBWT, BERRFICERAELER e AU/ BLUGA U TFOETAE CmE) OXK
BB X S ORIERIT -T2, ‘ : '

(2 FIUNRE _ . ‘
B YR A B EVA U H ORI & AR TAROIMBOWA S ILER U, HBR%2 A LRI
LERS.OpmD 7 4 LA —THRAEEMRE L, FOLEICHOWT Gymnodinium catenatum, Alexandrium
&, Dinophysis BOHEET oz, i, BHEINOEKInLIZ W TESEOHERITo 7.
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(1) Kig .
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IHT12.6~27.5CTH oz,
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2mfEDESIE. FEHTI230~84.71, LAET29.50~34.69, RI&ILT31.28~34.90ThHots, |
(3) ZOAE ' ~

BHREIIFRTT.0~10.0m, BESTT.0~11.0m, FHILIT5.0~12.0mTh-o7=,

2. F5v oy .
Alexandrium J&. Dinophysis && U Gymnodinium catenatum® HEBMIRE & F#2— Lz, FOMOH
Bl 77 7 b oilagok 82— 212w,

(1) Alexandrium & 7
A. catenella :3ERL HITHE Lo Ts,
A. tamarence +3ERL LITHR Loz,

(2) Dinophysis &
D. fortii (3ERE BITHE Liehotz,
D. acuminata : F8T9/51238cells/L, 11/71 3cells/LHE L,
D. caudata :=FET6/151C3cells/L, 1/161Zleell/L, M ET6/13128cells/L, 10/121Z1cell/L, 2/14i7

leelVLHER Uie, ‘

D. mitra : SFET6/6IT LeelILHIER L 7=,

(3) Gymnodinium catenatum

G. catenatum : 3TER & bICHEA Lindo T,
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(1) FOERS
SERE bITRH SN o7,
(2) THARE
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1. 752900

ERISEEICBITAERE T v/ b rroHBAROKER

(1) HROHEREREE
A. catenella
A. tamarense

G. catenatum

M £ =

LICESREROEBYTHD,

R Liehois, ﬂ%@fﬂﬁmﬁ%ﬁ@i‘ 12.1~28.8CTH 5 (H2) .
: HERE Lo, BRSTELIE, HRIIFEE SN TN,
R L hols, BEOHIKBEEL, 134~278CTHs (43) ,

Alexandian catenefis I REFD K E(1983~2016)

Gymnodinium catenatun HIREFOAICR

(1999~-2018)

10000 1000
.
P .
1000 +
—~ 100 e
d e @ 3 _ 35 v R
2 (24 2 IS
4 o 48 L‘ + 8 * ,
< 100 N—v—3¢ ) *. o
o + * * o & &
H W“ W R 0 2 ¢
10 $ ¢ 4 ¢, . 0“’ ;, I
*e K * * +* *e
e 400 & * A
Ldb .# n t I ¢ 1 : 1
"o 15 20 5 10 15 20 95 a0
HRE(CY KRBT
3 2 %3
2) THiitREHEE
D, fortii B LT,

D. acuminata : HEROKELEST, F5T20.8~252CL 34, 16~82.30Th > 7,

D. caudata C HEBOKIE L HDR, FET14.7~22.3C £ 32.95~34.64, JHET14.6~23.2CL
32.65~34.69TdH o7z,
D. mitra : HERBEOKIR & EAIE, FET223CL3295Tho7,
HE Lo, :
2. A%
(1) BOERE

ER2TEE IR & bz ShiadoT,
DHS B ComE) | \ ‘ |
AKIRIC I BIBEOWES T & OREEL. 0HB14.3MUlg, KYHE35.3MUlg, KEFL7.9MUlg#E Bk



LT3, FR10~16ERERMH S nasofe i, FRICFEECERITE2ANC2.0MUG. FRLITEEIC]
1A. 2A2.0MU/g[PI &6l ERE22EE2R 2. TMU/glFT&L] . ER23EE10A 1I22.6MU/g[RI &3]

BRIH&EN, BFECRBWT, #E AU XY OB REBEMZBFI57~62FEEITLENLREL P L

B RBEATHY ., 6ELBRIAENL, BIMMLL, BCERTFEIRFOLNHE 2o, T3S

ERAZEREZOF IR o Te PLEEIIKEFLTH o o, FRE~BEE TIXFULFNE D LIERDOHEM

FRLTWS, FRMEEICHBNICRESh BB EELS Z LidhhoTe, REE. FUMERER

HFREZI 7 b RERShRPoT,

DHB—ZHE FE)

EAETIBRICRAR 5. IMUD BB 2R L TH Y. BROFEUBRESIRE S TVad
ST, ER20EESA L TA TN T2 3MUEIRI &I AR S, AFE, ROMERBERERES
VI MRS o, '

SR — L (P

ERITEEIROMEEER10~88 122.2~6.6MU/glAI- & &I H S h, 1221t HEE EREETHS
4.0MU/g[FI & 58] %48 2. 5 6.6MU/g[AI &I AR S h T, FRBFELEMD THAF B MBI & 2o e, R
1SEEELIRIT, FR2IGELLA IC2.0MUITET M Shic, REE, BOERERESZ7 7 b
MR a2 hotl, :

(2) TH#HERS ‘ \
EREBEERTRERERRT 2 b0 0 acuminata BB TI/51038cells/L, 11/7k3cells/L.
D. caudata HFE;T6/1513cells/L, 1/161C1cell/L, LM ET6/1310108cells/L, 10/12 & 2/14ICENE
Nlcell/L. D. mitrab33F B T6/151C1cel l/LHLE L7, THRIHEERIIMH IR b o,
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1. B LAY T OETH DB CSHE : FBMk. BFN  DEEHE) LENA T HXOEHTH
R (R B ELE) OUKIRSEAICINT, BHERZE R L ORMOME R BRE 2 TR8E4A ~ T2
7463 A D128, THIERSRAEL6A L1075 O2AEEH L,
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Rl FEsEE RERSEE-SILTER

SR BRI CREKEREE SN2

SRR A oA A HEWyN MEEA AESEARRELS

bo.|EAB| 4 | KSR | KR | B Bk @ik BElm) BEn) | ROERGE) | TAD SEeAE MMERN | THIERE(GHHTER) | FAEAS | Nx
(m) | () {m} B | K k| B | Bx | B | ER{G) (MU/g: TR | (engOAE IR /g: FTALAR) | (MU/g:PTREHE)

1| 5/18 95| 1883390 90 11| 948 | 878 955| 076 1533|1090 | 6338 | H28517 ~ 19 205 - -

2| 8/15 93| 2233300 75 11| 868 B0A} 801 { 822 147.0| 987 | 4482 | H2B618 ~ 20 - b: Nk o -

3| 113 98 | 2443240 8 11| 828 | 8o | 918) 86z | sav7| 1048 | T125 | Hesrla ~ 18 205k - -

4| os5 *m 100 | 2523230 | 100 12| 935 | 860 9B3| 90| 1528 [ 1141 | 6409 H2BEE ~ 8 20%M - -

57 10/12 100] 227 |3318| 10 8| 884 | 86t | 1045 | 905 | 1686 | 1228 | 4835 [H2610.13 15 - BHEY -

8 11/7 100 209 |3418] 8D 12| 950 868 | 958 | 862 1890 | 1171 | 5488 | H2SI18 ~ 9 pLES S - 1 -

1 1718 98| 147 |38k ] 98 13| ot | 6| svz| sdz 1418 | 841 | 6247 ) H2007 ~ 1B 20%M - -

8 a7 91| 140|371 80 12| 9as| 785 907 8201445 948 5907) H2e38 ~ 10 20% K - -

Vo | EERB| A | k| KR | W5 B Bk EXim) HEir) | SitERe) | TR sEEnm REHERE 'ﬁﬁ&li(#ﬁ&‘&u) THIEAE | %
(m) | (C) {rm) XS VAR VR SR JORF 5 if) (MU/g: TR | (mgQA IR g ST D) | (MU/g:ETAER)

1| 4m 07| 1633440 80 8] 845} 607 | 596 | 865 1728|1184 | 4818 | Hzsdaz ~ 14| 205M - -

2| 8713 165 | 2173270 80 18] 917| 7831010 | 964 1784|1002 | 8750) H28814 ~ 15 2048 Wiy -

3 e/ i 14| 30t | 2850 | 110 100 B36 | 70| av2) 7741158 BOS| 3568 HaLs ~ 10 205K - -

4] 10712 £ 2323330 0 8| 878| M.8| 981 | 7811208 | 7I5| 4835 |H2BI0I3 ~ (5 205K ey -

5| tas5 17| 1943445 10 10| 948 | 784} 980 8451583 | DBA [ 4847 | H2B.A26 ~ 7 20%N - -

B| 2/14 122 | 1456|3469 | 100 10| 970 770 975 781} 1565 | 983 | 5448 | H9215 ~ 1§ 205k - -

DIRE: A% .

W EAE| #A | kR | KB | M EUAK] Biek | BE(m) BE(on) | BEER(E) | TAH P—— BMERE | TRIERECHHIHI | TRERE |R®
{m) | C°c) (m) B | | Bk | B Bk | B | BRI (MU/g: TR | (mgOAL R/ kg: FTALHD) | (MU/g: TTRER)

1| 4/20 22p | 171 |9as1| vp 15[ 1125 | 584 (1377 | B25|aps2| 883] 8557 | H2Bd21 ~ 25 20%M - -

2| /28 265 | 208 | 3288 70 16( 1008 [ 521 (1270 | 536 (2351 | 608] 3163 H:AS528 ~ 30 204 - -

3| 6/29 264 | &M | =M | &0 12( 1145 | 708 (1461 | 690 (3418 [ 1751 [ 3400 | H20.630 ~ /4 205K BT -

4y 7722 280 | 240 (3129 50 12| 916 275 (1535( 878 (3846 [1110| 1520 | H28725 ~ 28 205 - -

5| 8/23 258 | 275 9337 6o tof 1081 | 612 [ 1838 | %48 (600 (1507 ara2 | H2ae2d ~ 25 2.05%M . - -

8l 09/28 — 208 | 26013385 50 10} 1047 | 758 (1433 [ 1002 | 6528 [ 2762 | 2070 | H29827 ~ 28 205 - -

71 10/26 227 ) 239 |33ma| 8o 130 850 | 500 | 1540 | 1058 | 3681 | 16801 | 311.2 [H28.1028 ~ §111 205k, i3 -

8| 11729 250 1923346 80 11716187 698 | 1942 | 860 | 367.9 | 18650 | 2782 [H28,113D ~ 1241 20 - -

LIREE-S R 262 114|347 10 15] 106.0 | 580 11548 | 927 | 5108 | 1170 | 4419 |[Hga222 ~ 26 20% % - -

10| 1/28 208 | 1329|3442 | 120 12 943 5951513 | 906 | 4305 (1792 | 2828 | H20427 ~ 3D 205%kM - -

1| 2727 200 131 (3378 | 120 10( 1100 | 7001050 | 1380 { 5188 | 2804 | 3728 | H20.2.28. ~ /2 20K - -

12| 3/8 203 | 1268|3480 | 1D 13| 845 | 525! 118 ) B0d4 [3578) 936 | 2243 | H28A5 ~ 14 205 - -




fR2—1 TRBEE RERAFE-SULTRETIVINAERRIFETISVIMV)
WA A BRI EE L IR h—
BEWE SRR KERNE
R & B R ¥t 5
4 BMEM
AR 5/16 | 8/15 [ /13 8/6 [ 10/12] 11/7 | 1/16 | 3/7
K R(m) 9.5 93 36 10.0 100 100 99 9.1
* ®E(C) 188 223| 244| 252 227| 208| 147| 140
T % 3393 3295 3239| 3230| 3318 3415] 34.684| 3471
E B E(m) 90| 75 85| 100 70 Bo| 98 8.0
[REF 527 M ceis/L)
Alexandrium tamarense
Alexandrium catenelia
Gymnodinjurn catenatum
Dinophysis fortii
Dinophysis acuminata 38 3
Dinocphysis mitra 1
Dinephysis caudats 3 1
HESF 7 %
D E (R
# M AB 4/11 | 6/13 8/8 | 10M12 | 12/5 | 2/14
X %(n"n) 107 11.5 114 1.3 11.7 12.2
* R(C) 183 21.7) 300 | 232 194 148
B % 3444| 3265] 2948 3330 3445 3469
E B E(m) BO| 90| 110 70| 10| 100
BRI Z07h R M cells/L)
Alexandrium tamarense
Aloxandrium catonells
Gymnodinium cetenatum
Dinophysis fortii
Dinophysis acuminata
Dinophysis mitra
Dinophysis caudata -] 1 1
BEFF % ]
foE i
EWmAR 4/20 | 5/25 | 6/29 | 7/22 | B/23 | 9/26 | 10/26 | 11/28 | 12/21| 1/26 | 2/27 [ 3/8
X BRim) 220 26.5 264 | 260 256 0.8 27 25,0 26.2 208 2004 203
K OR(TC) 17.1 208 [ X 240 215 280| 231 19.2 174 13.9 131 12.8
B & 3361| 3285 A | 8128 3337 3395 33.73) 3448 3471] 3442] 3375 3480
& B E(m) .0 7.0 6.0 5.0 6.0 5.0 B0 ‘B0 1.0 120 120 7.0
RERFZ27- 88 cells/L)
Alaxsndrium tamarense
Alexandrivm catenolls
Gymnodinium catenatum
Dinophysis fortii
Dinvphysis acuminata
Dinophysis titra
Dinophysis caudata




tR2—2 FRNEE HEREESRXARISUIML-AEGRIELE)
BERME RERESKERRE

FERIWEE : cells/ml

il ' I :

B& N WE\e 5/18 8/15 7/13 9/5 10/12 | 11/7 i/18 3/7
Asterionellopsis gracialis ’
Bgeteriastrim spp. .

Chaatoceros spp. 11 41 96[ . 305 80 18 39
Coscinodiscns spp.
Detonuls spp.
Ditylum sp. 1 5 -
Eucampis zodiacus
Laudsrfs spp.
Leptocylindrus spp.
Miezsehis spp. 16 ki 3 1
Rhizosclenia spp. 1

Skeletonems spp. 355
Thalessionema nitzschivides j i

Thalussiosira spp. — 116
28 41 [T 203 41 356
Akashiwo sanguinea ] .

Ceratium firea
Cerativm fisus
Gyrodinium spp:
Prorocentrum spp.

Protoperidinium spp.

Dictyochs spp. -1 '
= " 940
[] [i] [i] 1 Q 0 [i] [ 940

et 28 41 97 320 203 22 41 12896

Hm--l

Sad]|
S
fesf—

A B - cells/mi

HAE R

e N B¥H 411 6/13 B/8 10/12 12/8 2/14
Asterionellopsis graefalis
Bactoriastrum Spp.
Chaelocerps spp. 16 110 57 14
Cosginodiseus spp. :
Deotonuls spp.
Ditylum sp. ) 1
Fucsmpls zodiacys
Laudsrig spp. :
Leptoeylindrus spp. 4 37
Gulpardia facelda
Nitzsehia spp. 4 3
Fhizosolenia spp.
Skeleloncma spp. 20 _
Thalassionema nitzschioides 4 14
Thplassiosira spp.

Akashfwe sanguines . i
Karenia mikimotor
Ceratium firca 20
Cymnodinitm Sp.
Gyrodipium spp.
Heterosigma ehushivo 1
Heterocapsa sp.
FProtoperivinjum spp.

ch!gacba SDP. 1 1

Tl B 0 22 0 I 1 0
= 0 46 16 116 &2 68

SERSEE I : cells/ml

LY
i R
ME ~ IREA 4/20 5/25 6/29 7/22 8/23 /2 10/26 | 11/20 | 12/2: 1/26 2/27 3/8
Asterionellopsis gracialfs 31 8
Bacteriastrum spp. . 66 82
Chaetoceros spp. 232 84 3 116 376 19
Cosclnodiscus Spp.
Datontis spp.
Ditylum sp.
Odontells spp.
Eucampin zodiacu s
Lauderis spp.
Leptocylindrus spp. 42
| Guinardia Aaceids
Nitzschis spp. 36 3 1 6 1 2 4 37
Rhizosolenis spp, 1 2
Skelotonems spp. 550 15 9 780
Thalassiothrix spp. 22 3 :
| Thalassionema nitzschipides 30 A 32
Thalassiosira_spp. 16 1 1 2 2 3 3 2 11
876 85 4 236 458 21 24 82 37 43 918 | . 94

15 39 132 45

0 oo

i
Akashiwe senguines
Chattonells antiqua
Gonyaulax polygramma

Karenia mikimotol .

Ceratium furca . 1 2 2
Ceratium fusus 2 . 1

Dictyocha spp.
Gymnodinitm Spp. 1 1 1 1
Cyrodinfum spp.

Protoperidinium spp. . 1 2 1
Faan

5 1 2 3 3 3 ¢ 2 1] T 1 ] [}
e B77 87 7 239 461 21 26 82 38 44 918 94




