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Appearance of harmful dinoflagellate Heterocapsa circularisquama and
development of its predicting method in Mikawa Bay

YUGUCHI Manami*, KAMOHARA Satoru*, TAKASU Y uuji*,
MIMA Noriko*, and AMANO Y oshinari*

Abstract: The appearance records of Heterocapsa circularisquama in Mikawa Bay from 2000 to 2017
were compiled. From the compiled data, environmental factors related to the appearances and
disappearances, and predicting factors of an appearance were found. During the 18 years surveillance
period, the H. circularisquama was detected in 11 years, including cell density over 100 cells/mL in 5
years. H. circularisquama mainly appeared in August and September, and when the water temperature was
over 24.7 °C, cell density tended to grow over 100 cells/mL. The detection by the LAMP with high
sensitivity monitoring revealed that the H. circularisquama was present at low density in May. The results
suggested that the growing of the cells were promoted in August when the water temperature in May was
higher. Hence, it might be one of the indications to predict the appearance and growth of H.

circularisquama.
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& ELE 4Tmm, FLAE 8um @ Whatman == — 2 VR 7T A >
TLUTAHBL, KAV T LU E5H % T-30°C TR L
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FAE R 1Y KR 2000~2016 AEDKEGITIC & B B
R ARBITR—LXR—Y WEORRET — ¥ HRHE
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2013 8
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2017 3,350 33
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SR T O 1,000cellsimL #4825 Z Lid720-o72, 9
H 1 HICHIA A6 T 1,538cells/mL & 7257245, 9 H 5~9
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SAPEEEH B4 E] =t 5 FEE-Y = o sATEMGEE B4 5 5 % WDIN/PO,—P
ETMmEHKE FohERKE EThERKER té%MQT;‘]
Fel (18 F 3 imiE e R =R I 8 M o] S = B T SRR T
2.0 19.0 200 14.0
¥ *
120 L3
2005 12.5 1o ]
% ' ", .
SEENS - 1.0
2 12.0 . £
20,0 £ o H " ,
0 19.0 8
) o £ .0 3
H 5 B 0
9.5 175 &
= - B0
12.5 £
an ., I7.0 = -
“ 01 0 4.0 £
>-c
; o 120 .
8.5 % 16.5 o3 -
£ “ bt
80 , , 180 , , 175 , , .00 ,
nF O SERESF W RS

X6 FEEFLIFRAEFICBNTURETHEE (P<0.01) 2H7EHE OS5



45 & THEIL7=, D%, H.circularisquama X8 A 30 H
2 Z DEDIRE#EE 3,350cells/mL Z3tdk L, Tille —3
Lo, WEHERHESNIZDE 2000 FDOHTh o7z,
5) 2016, 2017 4F & MR FEAY 1,000cells/mL LA L & 72 o 7=
D, WTILOE S “HEBE DO~ X D EREITRD
biviginole, ERMMEHZHETHLT7 VU ~D H.
circularisquama ® #2325k TiX, 1,000cells/mL DOFEKIT 5
& L7=%a, 7Y VI35 REAESFL, 5,000cells/mL ok
WZEEE LT%A, 7 VX4 BADLDRICHD D L ST
WA, T 2016 AR IE N &8 T IR A EE Y 1,000 ~
2,800cells/mL &z bmi< i o7oh, 7T 07 b UBER
NTEDIX 4 HEITHS T D, ~WIRIZITE S Do
7mEeEZX BT, 2017 40 8 H 23~30 HIZH T THIAA
A5 THEEEED 3,350cells/mL & 72> 7228, 7H U NRAR
T TR ONRR) Ofm#EIT 8 28 H @ 133cells/mL
TholeZ &b, T E TRHEN KIT T ~WIEIZSN
Lighol-botEZ LN,

z =

2000~2017 £ OFREHAM D 5 &, H. circularisquama 7%
Mok s CKEEO~VWEHZED ZWE T OH
circularisquama 23R8 S 7= DX 7~11 A T, 100cells/mL
Pltleosl-miE 8~9 A ThoT, JEBMEL TOMIR
MNI~8HTH-T6 WFED I HE WENREF LIRS T
BY, RO HENSEEICHET 52 ERO—~>Th D &
FZ DT, EFBMEIC X A8 TIX 6 ALENC H
circularisquama I3 tH S L7252 o 72723, LAMP iE% T
MR L= 2 A 2017425 H 16 HLLF: (6 H 14 A &BR<)
D> 7 VT H. circularisquama 2351 TH o 7= (R 3),
ZOZEITEY, [FAfET 5 APEICIIREE TEEL T

# 4 2000~2017 EDOF —Z AW T=-5HE

@ H. circularisquama &£ ZHEFHIIC

LT EDRHLMNE ST,

H. circularisquama @ RIXEAFEDOHEINIAKIE A 15C%
TEIZEFEALELETDEZEZ LN TS, ¥ =S
Tl 4 A TREIZ 3 DT A @ 3.5m f@ P KiE ) 15°CHil
BT LD D, LAMPIEDRIR &5 1V, 5 AITKIEN &
HEFF SN DHIE, SRR IAMERIC X 2B CIdmR T R
UNERFE DR FE CIE(ET 5 H. circularisquama )51 A7
OHFHMEE SN D LB Z D, EFRICEBELT 2K
DOEDEEZZ BT,

H. circularisquama ZRIIEE 0 BRI 2N THEZE L,
KR 23°CLLE, #4530 DL ECTRMBULT D, 2 12 IKE
OV BN C e Z kiR A 14.7~17.8C, %)
13.3~15.8°C' % L 72 % 10~12 AIZ bR FEEL T D,
—J7, ST 10 A LUK OO AR KR R S A e 2 B 23
100cells/mL # % 7= T 2o 7=, £z, 9 A LIEICHIRR
7z 2007, 2010, 2012, 2013, 2014 4E\ZIEAmAa s EE A
100cells/mL %8 2 3" (3 2), 8 H T Ml £ 23 100cells/mL
ERBZTABKRMET LEAH 72 9 A LIRE, A0 R A8
A UTe, Fiz, =TI Y 100cells/mL % # 2
D EEOKIBIT 247CUETHHT= (K 3), ik &

, BT, H. circularisquama 23 7R & 72 B D
i7J<‘(m175\n’t"J BCEBADFTHD EEZ DN,

HOZ oW, %é@@ﬁﬁiﬁu\@lrﬂﬁiﬁ b, L
FD 5~9 D 3.5m JE DT 295~31.7 Th o7

(X15), H. circularisquama |65y DEREL & if 4, 5
30 T bHIAHENHE L e D EME SN TS, TV Rk
O IR E KR - @Sy ()5) T H. circularisquama
DOHFHIZ & > TRl ERE L o T e & B2 b,

H. circularisquama O FRFEAERE, 5 A @ 3.5m JEKIRR 6
H @ DIN/POsP AFEAAEITHEAYRHA & LT S

B0 H HIHEHAE (P<0.01)

H. circularisquama

A HH T AL A HE%
57 FAA6 5 A THE TOFEY

5 kiR (R 5%@75@6}@;%@;@ 174 o 2
5 H b6 5 A TRIETOWY .

5A8 KR () Y a— 3HFTA A 2

3 ;EE 5 1 hh 6 ERETOTE 3571 B 1

6 A DIN HRTEY RE i 1
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7o 5 Ao 35m EKRIFIEAEFICE LS (K5), RBAEY
ORFEC B ERIFL TS EBE 2Lz, AIX 15C
PLFOBEAKBETRY IV AN (TFUvRT Y= AN &
T2 ERNbhoTEY, 195 HOKENRENT &
D, XY TN A RPBREMIICE DR AL LT
WHAREMEL H Y, SBRBTBLETH D,

A$RTIE H. circularisquama J4E FPEIFEOONE DL L
T 6 A ® DIN/POs-P DIEAMEN GG, FAFE LD LD
FERMNEBNZ, DL X DIN (X 0.5~15uM, POsP
1% 0.10~0.26uM & DIN, POsP & H1Zi@H & 0 K BREE
T, DIN/PO4P [%21~70 TH-o7z, NP HIFL v K7 ¢
—/L R 16 2 FEIY, FAFEDO 6 HITHEIC U iz
*t U TERB DI WEREE TH - 7=, H. circularisquama %V
VERRE ) ¥ D F IR E BOMh ORI A & el LT
<, F, EBEERY P L L S ICETFRAHE D
ERATDLZENTED, 210 2o, REIXEHE
U B WBRERICB W T AR X0 b S I
TEBLEEZOLNTWD, 2 ZBICBIT 53 EOHM
7% 6 A D POsP DRENPIKN 722 L1 H.
circularisquama DOHFEIC & > THEFNE W= EE 2 BN
7oo BT, RV DIN REBMOREY 7T 7 kv D
FELZ 6t U CHIMHIBOICHSRE L7 ATREMER B 2 Db,

5 HOKEE 6 A DINPOs-P 2451 L L CTHW /= H
circularisquama DFEET42% 2017 FIZFEM L= & 2 5,
TERLERN BT IRENGE LN, £, 2017 4£0
B R &8N U CRET 21T o 72555, 2016 £ TORE
REHNTH LN PRIFSEICINZ THZIZ 4 HE THR
FICEBRENED GNTR, Wt 5 AOKIRED
6 A ¢ DIN/PO4-P (TR L TN (R 4),

FHR T H. circularisquama AR IE, OAIERE
itz HME LT MHAOBEABEEL &> TH
D, 2016, 2017 SFIZ B OBERFEMSH H
circularisquama ZRI D EPAIER P E A B 1L T 2 72912,
AW OO _HEHOBBZAR LTz, 4% b, TE
KR TV HEOBHESEOZEZ L LTHHsND L9
2, kgL CT — 2 2L, TEBER EO-oIZKEE
TEHNDOLULERD 5,

C: 2
THH B BB OIS B D R A FF> Heterocapsa
circularisquama (2 -2\ T, 2000~2017 4D =iEIC BT 5
FAERDE LD F LD, HRIZH DD EREEROHE,
AL TET DT O TR DB 237 7=, A
1840 H B, 11 H 4T H. circularisquama @ H B2 feEE
L, ZT05H 5 IAETHIIEE LA 100cells/mL LA E & 72 -

7. 72 H. circularisquama @ H BT 8~9 A ¢, Hlif
FEEE73 100cells/mL LA _EDEI2IE, KiiE 24.7CLLET
Holz, 5 HOKIENDEWFEICIE 8 AN
100cells/mL LA EiZ7Z2 B & 0, Z ORI OKIRE %
FREL LCHATAZ LIk, KEOREE TETED
AREMES R STz, £, LAMPEZ VW @RET =4
U780 Z ORICHIERTEN B Ligd 5 Z &
DL E R T2,

B

AMFFTVIIREETT D IR - BT AKIExE RT3 T
PESE C O E RIS AR AR I & 122 - 5B 1L SE R
BRASE ) IC & 0 FEhE S iz, fTICIEZE < DKEERBRSIR R
WCEVMENGEAERONLBGREET =2 7k
REMRW, 2R L TUEHOEEERT 5, £72, LAMP
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