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Body size and maturity of shishamo Spirinchus lanceolatus going upstream into the Mukawa River, Hokkaido
TeTSUYA YAMAZAKI*, RyotarRo ISHIDA? Daiset ANDO?, Syu-icut MANO? and Satosar KUDO*

" Mariculture Fisheries Research Institute, Hokkaido Research Organization, Muroran, Hokkaido 051-0013,

* Kushiro Fisheries Research Institute, Hokkaido Research Organization, Kushiro, Hokkaido 084-0903,

* Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization, Eniwa, Hokkaido 061-1433,
* Mukawa Fisheries Cooperative Association, Mukawa, Hokkaido 054-0015,Japan

The shishamo catch along the Pacific coast of southern Hokkaido has drastically decreased in recent years. This study
investigated the migration ecology of shishamo, an anadromous fish, in the Mukawa River, its primary spawning ground in
Hokkaido, from 2018 to 2022, during a period of substantial change in coastal catch. Upstream migration peaked in mid-
November, with the migration period extending from October to December. Both male and female fish gradually decreased in
body size and weight as the collection date progressed, indicating that individuals migrating earlier in the season were larger.
The results also showed that fish tended to be larger when overall catch was lower, particularly during the peak migration
period. These findings indicate that lower shishamo catch levels are associated with larger body size and increased gonadal

weight, suggesting a compensatory effect.
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Fig.2 Sampling station for shishamo in the Mukawa River.

The solid circle indicates the sampling location. A
small fixed net (“Fukube-ami”) used for collecting
with
photographs of the front (a) and side (b) views.
Arrows depict the direction of river flow.

shishamo in the Mukawa River is shown,
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Fig.3 Daily variation in the number of shishamo caught by
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The dates indicate the upsteam migration date. Open
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Fig.6 Daily variation in the proportion of spent individuals
from 2018 to 2022. The upper panel shows females,
and the lower panel shows males.
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Fig.7 Daily variation in the standard length (SL) of shishamo
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indicate significant differences among daily SL values
within the same year. The vertical bars represent the
standard deviation of the mean.
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Fig.8 Daily variation in body weight (BW) of shishamo

from 2018 to 2022. Different letters near each marker
indicate significant differences among daily BW
values within the same year. The vertical bars
represent the standard deviation of the mean.
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Fig.9 Daily variation in the condition factor of shishamo
from 2018 to 2022. Different letters near each marker
indicate significant differences among daily condition
factor values within the same year. The vertical bars
represent the standard deviation of the mean.
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Fig.11 Daily variation in gonad weight (GW) of shishamo

from 2018 to 2022. Different letters near each marker
indicate significant differences among daily GW
values within the same year. The vertical bars

represent the standard deviation of the mean.
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indicate significant differences in GW within the
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Fig.13 Daily variation in the gonadosomatic index (GSI) of
shishamo from 2018 to 2022. Different letters near
each marker indicate significant differences among
daily GSI values within the same year. The vertical
bars represent the standard deviation of the mean.
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Fig.14 Annual gonadosomatic index (GSI) composition of
shishamo across standard length (SL) classes. Bars
indicate the standard deviation. Different capital
letters above the bars indicate significant differences
in GSI among years, and different lowercase letters
indicate significant differences in GSI within the
same SL class.
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Table 1 Biometric data of shishamo during the peak upstream period (10 — 21 November)
Year  Sex SL (+SD) BW (+5D) GW (+5D) CF (SD) GSI (+SD)
(mm) (2) (2)

01y Female  113.2(26.5)¢ 13.8 (+2.7) € 2.98 (+0.74) € 6.99 (£0.48) ©  21.44 (£2.66) *
Male  128.5(6.3)° 22.4 (+4.0) ¢ 0.24 (£0.07) 9.94 (£0.65) 1.08 (x0.21)®

o019 [Female 1156 (8.8)¢ 14.7 (+3.8) € 2.69 (+0.94) P 727 (£0.54)°%  18.02 (+3.09)
Male  133.2(x7.0)° 24.7 (+4.2)° 0.26 (0.07)° 9.90 (+0.64) ¢ 1.06 (£0.21) ®

0p0 [Female  119.6(£6.4)" 16.8 (+2.9)® 3.59 (+0.89) B 7.34(£0.55)°% 2121 (#3.07)*
Male  132.5(+5.5)" 250 (+3.8)° 0.25(0.08) ™ 10.19 (+0.70) ® 1.01 (£0.23)®

50y [Female 1284 (5.8)% 235374 5.14 (£1.05)* 822 (0.37)%  21.84 (£2.42)*
Male  140.0 (+5.9)* 33.4(£5.2)° 0.35 (£0.11) * 11.56 (£0.76) * 1.03 (£0.23)

h0yy [Female 1287 (x11.2)% 242 (#6.3) 4 532 (£1.75) 4 8.03 (x0.64)*  21.53 (x4.14)*
Male  140.1 (x4.8)° 31.6 (+4.5)° 0.34 (£0.10) * 10.83 (0.72) * 1.04 (£0.22) ®

Different capital letters above the values indicate significant differences in females for each item across the five years. Different lowercase letters

above the values indicate significant differences in males for each item across the five years.
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dBEAEEICH T D Alexandrium tamarense species complex
DR FieEEICEDIL 9% H LU Alexandrium BXREIEREDOHIR (&)

=R BT, IBE £° KEEHS ARi— AR—E°, BAE-° B E' BHE #° JMHES
fE2RpE°, TRAEAZR °, — /B2 ", &S %, —/BAN"°, Wai Mun LUM", $RAETF °

BT A T EE T A SR K BER BRI, 2 LB A T K R A S SR K EE BRI,
S LT A TR K A AR RS, ¢ DR K AT RS,

S MR AR O RATE RAGMAR, © IREHR KA RIS M2 Z R,

ARER KT RAGE, © SRR KA RIS, © B AR R R,

© [ B KA AR SR AR, RRIRHLI KRS T AR, 12 B MK K R R 2 TR A,
g BALERR KT RIGEA, ¢ SEAPEMEERE, ° KEWLR - BERAB KRR

Molecular identification using the LAMP method reveals the distribution of the Alexandrium tamarense species

complex and the presence of unidentified A/exandrium spp. in Hokkaido (Note)
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-, TR 2o 5A~6AH 0,10,20,25 16 HEKIEERN [ER): 11
M 58~8A 0,12 7 BBk $5 ke 4
e FH 5A~8A 0,10,20,25 16 BBk 5 [ER)E 9
B NE 5A~8A 0 4 ZEK - K BIEE 1
R R 5A~8A 0,10,20,30 16 T BALE KSR [ER): 8
[ER): 2019%7A 0 1 Fhg Fhg 5

Pt 2l .

it 5A~8A 0,10,20 12 BBk [ER):E 1

PREFEBE ORI EERAMG S R FRE T 2R L, o - Sl - BfRIE 2 T AUREERERY 2R T

2019412 IR X o THREE S N 7-DNABRRAFH >~ 7.

HEE D E W 2 485E L T DNA Y > 7V 2 3RECL,
Z AT 2019 LRI LK G CHERI L 72 3T RITIE & Eifig O
DNA Y~ 7V EEMLA(FRL D), Fh—r 7 e
@ DNA > 7 )V BRI KA KRBT IE ok
FERTITo MR BE T I v 7 s v O x—v 7
GHREICEDETOo H AL 7 HMEIZERILL, #I#EK
ARATE LR AL TIT o 72 KFE M A& O 7 H @ Karenia
selliformis D3 AT AT TS5/ DNA Y~ IV EFIH L
72 (FE 1 1), £O7-DNAY YT LDH EH, [FFC
I & N7 MEEH Y~ 7V IC Atse OFILATHER S e
b OAIDNA ATt S 7z (E 1o
JEEATITRIM L 720K | L 2 EBREICB VW T2 —
JURT 74 VF— (47T mm, HESum, Ty b< )
TEBLEDL, 74 0VF =% 1272R %05 EE
MTKRRZYY, 7407 — IS N-RF % 1.5 mL
<A OF 22— T ANT -40 CTLUF CTHAEHRA L 720
JEEFLTIEEREL L 727K 500 mL % FEEREICBWT= 2
—7)RT7 74 NV% (@47 mm, HE3um, 7 v b= )
THEH L 72,

DNA & 5% Chelex % % - 72 in#dmiig: (97 °C,
2043) THIHI L, LAMP 3 (ZEALE, 2004) 12X 5 A

catenella (Group 1) & A. pacificum (Group IV) @ DNA @
HIEZRAE L7z ST OEIZEES (2024) 22O
Z &,

LAMP T A. catenella (Group 1) & A. pacificum (Group
IV) @ DNA A SN Ao 72 25 T IIZ DWW T
Atsc [ZET 5 5O IVFT T L v 7 A qPCR i (AR, K
383%) %V T DNA 3T 247 o 72

F72, B0 25 iz Atse & LCEMEE /e
Alexandrium JEARFEME (DU, UIA) AYELE L 720 gl
BHo72DT, IERE, FBEBLIOAF—v7MHED 1%
FRIV< ) U EEEAR % FW BN BEMEE (Nikon Eclipse
Ti-U) Z AW L 2 E % #H &7
calcofluor white M2R (¥ 7= 7))V K1) v F) |2 X B0
Jefty & A GBIER T Alexandrium J& R L, ~Af4 70 E
Ry NCEY Ty 7Ll A4 7T A LI
ENCTHN=T T AT, W ThHN=TF A
IR A E TRHRIPE S E oHEL 72, i VT
R (FEAR X 10, 001 x 40) OFAH B 2175720 X2
DK@ TR L72TAFLIK (Po), &5 1 TEMK (1), %5 3 TEMNK
(3), #omim (67), BN (sp) DRI
(vp), BRIl (pap) A MEIIFEFEOEE RN



14 EE RS K LR AR AR BRI i I VIRANS, i AR, AR, — e, SRR, — A, Wal Mun LUM, BUREF-

B e e Ao IO Alexandrium J& OILRERYIFEL Ohn

Po
vp &, 2006 ; Montresor et al., 2004 ; Brown et al., 2010 ;

Branco et al., 2020 ; Eih - &8, 2021) 2Z=&|2LC
UIA OTEREBIZE 2 1T o720 512, Atsec O HBLE &S
1000 i L' %8 2., A. catenella (Group I) @& DNA 5
WahzdRx—r 7#h& 7RO 54 > 70 (OA10 0 m,
01420 m, OA030m, 0230m, 0320m) (ZoWVTIL,

Pc

ap

AHEERT Atse & [F/%E S N7z 10~50 Ml 5 > 4 L1258
O, EfEECHREZ#HIRI 70— —TiHlIL7z®
L, OB &4V L 725tk & RCAH 2R B14% L C Atse & UIA
FXHIL, FNFhoMEIcBITsInsnmBEEe%
RKDTzo WEBLE NI 7ML Do 72720, HaEE
A RFERRICH W Do 72,

w R
X 2 Alexandrium)g OFEAES) (BN - = 20257
551H).

A ps NE -
e b B AL WEEL P EIAL AT b DFLEZNIEHBIC K B A. catenella (Group I) & A.

W, AT FEE, 1 ~4 81~ E4TE, 1 ~6 7 pacificum (Group IV) O%f LAMP 2 X %5147
B~ FomrmtL, 177 ~5"" ¢ %L;%ﬁ%’%’ﬁi, 1 L FHAIFEH B OFE R % 32 2 12/R T A. catenella(Group 1)
~200 DI~ 2N, aap  HIHREEAESL, ap 1 THAL, U . s U -
Po: LI pap: % EBHESEIL, Pe : BASIAML sp: W HARMEIIEHBE S, -y 2 BEEE OF
HERAL, vp @ AL, B L ORI B L 72 M5, A. pacificum (Group

F2 AtscHi B Y ¥ 7V OLAMPEE 12 X A DNASK AT 4% H 0 20244F b ¥ 18 10 = 12 B 1T D A. catenella (Group ) &
A. pacificum (Group IV)® H LR

wmoR o RESRT 5A 68 78 8H B &
BN - - O x X AplZ7R16H DA HIR
HAE BB ENIEN - - - 0 x  Apld8A21HDAKHIE
Pz - x - -
o= - - - -
e - O O x -
TR Ik D= - O x O x -
E3E 3 - O x - -
ER O O O O OOx  ApldAck FEFICHIR
REFRE & - O x O O O O ApldAckREEICHIR
HE - - O O - ApltAce [EIEFICHIR
KiE - - O -
BN O
IV O O - ApldAc & RIRFICHIR
LIngE! O O 0O O X
O
O

AR
P

EACE NE
e EB
HEE* - O
A O - -

O : A. catenella (Group I)(Ac), [ : A. pacificum (Group TV)(Ap), X @ ARMH, -1 FHEt
20194 ICEREE S 72 .

etz




IV) (ZHARMEOLRHE &IPS & ORI I RBL L,
F A= 7 il EARE RS iﬂjfﬁbfﬁﬁ‘of:o ZnZk
25, AbiEEIR FIC BT A A catenella (Group 1) & A.
pacificum (Group IV) OAFEUIMEROHFHET T > 7 k
YEZYY) YT THRLNRETHE N2\ 2 L DR

ENTzo AIFEBIZBIT D A pacificum (Group IV) & HE
B E CHERE L 72D R ERE S WO TTH D, 2023
FEORMETIIER, TS, A CHifE AN E R LB L
72 (ERE S, 2024) 7%, 2024 S£OFRETIIIER, HIEE,
KFEEMA B L O /MU DS R B L 72, T
WEHAT - SEEEIC L o TIRFERF BT 2 RS H 5 2 &

%= 3 LAMP{ETA. catenella (Group )

JCHEE IR IS B0 B AtscD 7 FR 36D A LUTAO I 15

SRR S 7z,

312 X LAMP T A. catenella (Group 1) & A.
pacificum (Group 1V) 23Rt & 2 SNz > 7o
Atsc DX IVF T L v 7 A qPCR FEIZ X B FE R L
oo YNVFT Ly 7 A QPCR W T, FAh—2 7ig
DSH T (2024 4E 6 H » 014, 033, 7 H @ 032,
0A24, 046), fEE (202446 H) BXUHEH (2019 4F
6 H) 7°5 A. catenella (Group 1) @ DNA 23 417z,
4 (2019 £ 6 H) 55 A. pacificum (Group IV) ¢ DNA
PR SN/ INEDHH, BILREDE,A 7200
(< 100 copies/pL) 22\ Tld DNA OJEHR % it 2 721 g

& A pacificum (Group IV)DDNADSEH S M2 o 72 2 TVIZDOWT VIV

F 7L v 7 AqQPCREEIZ & 5 Atsc SFEDDNA % 73HT L 724 5

g copies/ul)

B # B Sample No.

(Group I)

A.catenella

A. mediterraneum A. tamarense  A. pacificum A. australiense
(Group 1) (Group )~ (Group IV)  (Group V)

012 (20240604_0) 0
014 (20240604_0) 16
032 (20240604_0) 0
033 (20240604_0) 11

024 (20240724 _0) +
032
(20240724 10)
OA24
(20240724_10) 7

046
(20240725 _10) 7

Fh—=y B
10871

0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

REBE 1232 (20240612_10 85

e

(20240606 _13) 0
B

(20240801 _13)

A FRER

EEER (20240723.0)
B
(20240723 _10)
tCHE
(20240807_20)
i as|
(20240807 _25)

AFF

o

o

0

o
o
o

0

o
o
o

é%ﬁi(20240809_0)
 (20240709_0)
éé (20240802_0)
£ (20240814_0)
£ (20190625_0)
% (20190802_0)
7 (20190820_0)
7 (20190822_0)
7 (20190917_0)
)

# (20191002 0

H © O © © W O O o o |o

H o0 o o o o |o

0
0
0
0
0
0
0
0
0
0
0

O O O O O O O o o o |o
O O O O O O O o o o |o

o O o o

24 TJTLJ\LT BT THM E N2 D O E ML HE. BbiEE
= BB QORI T>3TY A 2 VTR

% (copies/pL) % Rtk
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i

O X [ 01 X ¥l -

s OLXEERC 01X HIEEE - "HIEHEFMD HEIHETO

#

13 e (% b AES Tk . ot "
Bl AT e Pk (o A% mmems JES o yhee Al 2 9041 vIN
- |Mﬁ 0°0%-9'L¢ :dD
3 1 e o S Yz RV "
i IR s HHTE e T RIIENE caowy el I Aot pedivin
(0102) 72 78 UMoig ok LAY 1P YL £ (B3 W s~ i 0°€9-0'T¢:MO .
Q00D oMW W -ww he WAL o= o gy wod EEIIE he02270 remetuezopnasd
(0102) 72 72 UMoIg gk:; VIRY AUE LiA 218! . . 8'8G-7'6¢:MO .
Q00 UM - H e AR 2wy 10EL VY ggg-0611) Hpreguese Y
(e i SUEEIREAE ST Lk s .
Q00BN Hpye e R (e ouE CuE e @y el LGEERT wmansuy
(9002) & A bEHH_ asy e DEDT gy WS 3L sminoseney
o n2¥ OYRBER oun  BINEME Ncny :
: i :
7 # HET T E [mic i R= - e EFL )y : T (//oueped "y H|)
ORI T AU oy 1% P Lt T W AHIBR A o 1
(1200) %% - 7& =
(010) 7270 umoig 3 AT VUDH gy MBI , . VR 62-LTTMO .
(v002) weEw = 0F mowm DUREMA Sy L ACEC T gwmT  8ruvd sy
7€ 12 10S313UO|\ wHE -
_ # o
(0207)72 20 0duRIg (1 @ALEL I HEHTEE o PICICE Ly £1E) ) UL 9'5Z-8'9TMD )
(Q00g)cEl  HEH /B e o T e 0w 2wl VOEC ewmT  s1egsrDd sesey
(0102) 72 79 umoig =
(¥002) 1 # HETHE L~ e . H=0®% : A €VYE-9Vv2:MO .
jejejosenuON - g e fier i i RN irec A Tgoe-ord ey
(9002) @ & w2
(0102) 72 72 UMmoig 7 [:=2¢) HET gpranlc] L~ X E HEzE£3 L4212 e Z'6E-9'V2:MO (esuasewe) "yH|)
(000 Wr-EE  TE mEmEw LW 08 Jgoum BIMEME sTiwm BTN i A Typgreo (1 dnoso) eyeusred
. THEDE (.9) (ded) () (@) (dee) ) (0d) . T wri
, oWE  WBEYE  YBEER  REH YE  wBEEE gulE 9 oW OB Pyt ¢ =

R RO B MRS W 22 BEH SEWEHT)

YHEHLNEE AL CoT 2dK ‘1odA) (VIN) Fwnripuvxa]y O[3 2 (120T “$E - WE @ 900T 9 LY Y&k CHEEAL o Huntipuvxoly & E M ZINA HAE ¥ 28
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ALHEER I BT B Atsc D73 T2 3D <A EUTAO L 17

#<5 UIA type 1, UIA type 2, A. pseudogonyaulax® {HIFIKIL

Atsc®d

e ) 7 o UIA UIA A. pseudo-
3 5 5 RS

BRI wyp/mwe®  SPE ypel ype2  gomaoulax

012 (2024/6/4,0 m) 10 X O x

014 (2024/6/4, 0 m) 30 X O x

032 (2024/6/4, 0 m) 30 X O x

033 (2024/6/4, 0 m) 30 X O x

Ah—volE HE 024 (2024/7/24, 0 m) 40 x x @)

032 (2024/7/24, 10 m) 50 O x x

0A24 (2024/7/24, 10 m) 40 O x x

046 (2024/7/25, 10 m) 60 O x O

REBEE 122 (2024/6/12,10 m) 10 O X X

KFEE KFHEE  Ex (2024/8/1,13 m) 320 O O X

O : #h, x : I

Whidh B0 —75, A. catenella (Group 1) DAY 7210 D
DNA =3 51,000~73,000 copies/cells T 5 (Yarimizu et
al., 2021) Z L &FRETUL, 032 (20240724 10 m) D
DNA j# % 10,871 copies pL"' 15 L 72Kk 1 L &72 1)
29~42 MBIDSHFAE L 722 & 12 7% 5o LAMP 0 5541 I
13 qPCR =D 1/100~1/1,000 #ETH 5 (FAR, FAE)
720, LAMPIETIE AT T4 T Tho 2 ilEDrH 5. £
7z, Atsc & JE & 3 % A mediterraneum (Group II), A.
tamarense (Group I1I) B X WNA. australiense (Group V) O
DNA (3 Sz dpo 726

UIA Ol ETBRITE D 72 ORSEERVEFEL ARtk % bk
RO E » 7V T DNA ZIiE§ 2 0I5 74
NaBH LD Atse DRBUEREE SN2 DI, Atsc 1285 51
D DNA 25 KA 72 5 72 2 & 1d Atse I8P, L 72 UIA 2575
TET AU REME 2R L72 (32 @ %), UIA ORI Z HET
H72012, JLHARIZHBLS % Alexandrium )& % FLRESH)
WCHE L72BTERE L CAFRTHRESIN TN S
Alexandrium J& 8 FEDOIRERIFF . (NI &, 2006) & FxiE
W2 B D A minutum OILRENFFEE (B ith - 4%, 2021)
B L OB R (Montresor ef al., 2004 ; Brown et al.,
2010) =HEBLL, fFE TARWIZE TEIZ S -tk o UIA
type 1 & UIA type 2 DIERENF % T 4 TR L 72 LAMP
1T A. catenella (Group 1) & A. pacificum (Group IV) @
DNA S SN o725 2 VD9 b, UIA 75K
FACE10Y v TIVOBEHRE R Z RS 1R L7z, FlFE
ICES o7z UIA2 flilZ 224, UIA type 1, UIA

type 2 L FRT 5, UIA type 1127 HDF & — 7 s,

6 HOME RIS X 088 HOKFEHREICHILL, UA
type 21£ 6 HO A R—v Zifgiha & 8 H OISR

W L 720 A. pseudogonyaulax (X7 H D 5k — v 7 g4
TR &7z, [¥3~512 UIA typel & UIA type 2 3 & OF
A. pseudogonyaulax OSSR B H. % 73 Big2 3 1172 UIA
typel & UIA type2 I A. catenella (Group I) (2 2 &
e DN Z LD TH o 72, Mlao@apsinC &
% A. minutum 77 )\ — 7 (A. minutum, A. andersonii, A.
tamutum) (23U 2B TH D 2 LIRS TS
(Brown et al., 2010), UIA type 1 & UIA type 2 (Z/%l
(20~40 pm) THITAAAL L, FEITIIBERA 20 Vo A D
FIUT—HE %O TIREROEMBEBIZ CIIIIEICL S
A. catenella(Group 1) & DXFNLTE Zvye 81 TEMR (1)
EEEATER (4) ORICIEIEIL (vp) 2BV, Zhd 4
catenella (Group I) & OXHNZ XMz vy, LA L, UIA
type 1, UIA type 2 OTHFLIK (Po) 13 HA %4 N7 = AT
THhY, HE—TER (1) LIEHEETLL 0 ) HFHr o
720 X A minutum & A. tamutum \ZILBOEETH H
(Montresor et al., 2004 ; il & &, 2006),
(Group I) & A. pacificum (Group 1IV) OTEFLIK (Po) 135
—JER (1) &FT28% LB TGS LNIEY A
FXETHY, F—TR (1) LIEIHET L0 O
5, 2006), ZIHOFHF ORI S LRIz L
7> L, Hansen etal. (2003) @ A. minutum OFSHE LR £
TiE, JTEILK (Po) LE&E—TEIK (1) L OFEA TS
LA TERET LA THHESNTBY, ZORE
DFEVH WL KB TE L THLNE) IS D%
LR DPLETH D, L L&A 5, UIA type 1 & UIA
type 2 (ZHl L, Atse L1375 2 ORI ALEETR R
IZHELS 5 Atsc & UIA type 1, UIA type 2 & % X555
JREME S L CRIHTE A L E 2T b, A minutum

A. catenella
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EE R SH R K R, AR RO R S VRIS, (4 REERE RRNIE, — W, SRR, — B, Wai Mun LUM, SORET -

X3

UIA type 1.

a ALY, RRICERRZR L, b 2088 H 1, Akl
25 X % M§25 pm, o THILIR (Po) (Z D H 5 =M,
SETEMC (17) 1FTEFLAR (Po) & sS4, &E6mimt (677)
1A & D BETE DS W 72 E A, minutam 5 A T 7203, d: 1R
R (sp) ORIFEETIZ RV, EA2024. 8. 1 3%
13 m.

X 4

UIA type 2.

a AL, RIS 2 L, 7% 845 X 7% ME45 pm, b,
c: THILK (Po) 1AM DH 5 =M, FHIHK (1) 1%
THFLI (Po) & pig, ZE6RIAAR (6'7) 13#E L b AhlEAS
R\ & A tamutum DY % A A5, ¢ REEEN (sp)
DFARIHR TIEZ .

A= 7 iE 0122024, 6. 4 EEEO m.

D 6 HIAAR (67) 1ZFSITH LTI DI LT
A. tamutum | T NDSTENE W) EWDSH L7206 R
WA (67) OICIRAHTEDH BRI TE % (Montresor
etal, 2004; JI% & , 2006) . UIA type 1 1355 6 R (67)
DIEDIRNN A. minutum OFEE % | UIA type 2 1X55 6 Hitiy
B (67) DWEASIEY A. tamutum DY % o T2
Tl & A. catenella (Group 1) % [XHF % & 9 —D D4
B (sp) OMENE L D ARIEDIL VW & TH 2B
(Montresor et al., 2004) , UIA type 1, UIA type 2 & & (278
HEBAR (sp) 13t - DR EDE U L 5T A catenella
(Group I) L IFEAEES o7 (M3, 4), 72,5
T T 5 A fragae [ TRRICHHBEMEZ H 50,
UIA type | O FIZIIM D A o720 BERS,
UIA type 1 % A. minutum, UIA type 2 % A. tamutum & [i]5¢
THINEES Lo 72, BHOME ZBI%E L/2Hhi2id T8
LR (Po) & E—TEM (1) DA BE D s K
RN HNEE G ED D o 720 Biaehkd W7o EEE IS
&% & Alexandrium OTEFLI (Po) OTEITFRIZ X 2L
733 % (Hansen et al., 2003; Kim et al., 2017) DT, Kk
O T FBROTLIRZELD B UL, A. catenella (Group
I) & UIA type 1 & %\ UIA type 2 & DX FIZH VT
EWELDLIEZOLNL, F72, Fomimik (67) L
HEEM (sp) DOILIRIZ D W TILBEMSEBIRE R OR% O A
BHLITNEEROHRITRE CRRD it - ik S
DFEND S UIA typel & type 2 #[XHT 5T & TE %

5 A. pseudogonyaulax.
ar MLIEI < RS, RIS 28 X FRME 33 pm, br #ICAERE
HEL b, o, d: B1TEM (1) (ZTERDHFRAY CTAILIK (Po)
WLV, e PREEEH (sp)id et LR .
FaR—v i 024 2024, 7. 24 PEEO0m.




WIEDH o720 T D72 UIA type 1 & type 2 % X}l
B9, UlA type 1/2 L LTHH) 2 & L7z, Dbl &
75, Atsec & UIA 1/2 O RFNIEAEER O Ser Bl 52
TR L\ 2Y, BRI TR BIEE TIITTRE & HI
L 720 A. pseudogonyaulax |3 55—TEM (1) OFIRD R
BCHE—TEMNR (1) IXTEFLIK (Po) IZFEL \W7z®d, &
RO EHEMEBE T TE L (K5),

Atsc DHIRFZEFSVH > TIVICE TS UIADHER:
FAROBERA VPR T, Atsc 4L ELY Y T
IZB1F % UIA O BURIL 2 #0720 ATk & B 1 UIA
typel & UIA type 2 (XX B]-E T, & Z Tlid UIA typel/2 &

ALHEER I BT B AtscD 73 T2 30 <A EUTAO B 19

L CHhio 720 BEMEEBIEE CHERR S IL/2HE3H L 4. catenella
(Group I) & UIA type 1/2 B X U 4. pseudogonyaulax T
572 (326) X 611X FNZNOILREN R X 5 FET]
MEGZRLTze SNHDOY A XA ZR[To72 25,
HROIE X 4. catenella (Group 1) Tl 22.5~37.5 um, UIA
typel/2 Tl 27.5~40 pm, A. pseudogonyaulax Tld 32.5~
375um TH V) | A catenella (Group I) 255 T/NE WL D
O, MEIER? S NS X TE LW &b o iz
(7)o 3TEFDOIMHEAITHIIZ Lo TRECERD
OA10, 014, 032 Tl A. catenella (Group 1) %% 50% VL F %
&A%, 023, OA03 Tl UIA type 1/2 23FNZF1, 70

£6 HETI 7 NEZH ) V7 TAtscl ENTFEEOMANZAMSEIC X 2 BE3 IR <10, x4 x40) #g

DFER
— & Y Atsc® B\|EL A. pseudo-
I (&/8/8, RER) mAn P A catenella  UlAtype 1/2. 0o
OA10 (2024/7/24, 0 m) 4780 45 24 17 4
OA03 (2024/7/24, 0 m) 5620 14 2 11 1
Fh—y U 014(2024/7/24, 20 m) 2880 15 12 3 0
023(2024/7/24, 0 m) 1210 10 7 0
032(2024/7/24, 0 m) 2480 15 6 0
H#ETT 27 P rEZS) ¥ 7 TAtse L [F]5E S N7 FE o Ml e fifa s L
\ / -
'S 'S
/
' }
—
—
'Y ‘
—
N
\ N T
N
\ / -
A. catenella (Group I) UIA type 1/2 A. pseudogonyaulax

6 A. catenella (Group 1)& UIA type 1/20DTEALML (Po) EEE1TEMK (1) OFEDEWE X A, pseudogonyaulax®
FER 2 B 1THIR (1) OB 2 AWV -CTHHIBI 217 - 723506, RENITEHILI & SB1THIR OB A 2 R 9.

* A=y 74 OAl0 2024, 7. 24 Om.
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40 L]
° ]
33 : :
[ 4 u A
= ® a
£ 30 . n
S 3
= [ ] [ ]
% 25 .
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20
A. catenella UIA type 1/2 A. pseudogonyaulax
(Group I)

X7 20244E7H, ok —r 7 g A2 HBLL 72 A. catenella

(Group 1), UIA type 1/2, A. pseudogonyaulax?® A X

fid 3

%,80%% 507z (M8), 2024 SEDMEE=41) VT
I, WD Atse OB E L CHids L 7228, UIA type 1/2
WS A. catenella (Group 1) X V) L 3HEDMR, B 5\ I3
FOWEIEA A= 7 BT 2 MWEMEE#EIC L 55
b A7 ZEOIZEHEi LT\ 722 &1l %,

LHBEDEE TS B2 D JICBTFBERL:
AR OERHZF L D722 B | Atse & LCEEESLTWw
726 DIZ1E UIA type 120 &EENLTr—A0H Y, B
BEEDSK X WHSAIZ D UIA type 1/2 5EWE & THILS
%_kﬁéé_k#b#ot(lwo_@_ti,77
Y7 b OWBIEED S BB HBEOHLE T L Tw

OA10_0m

014_20m

e, /IR, A2 4 KRBT, AR, — / 5., a1, —

/RSy, Wai Mun LUM, A+

AHBIEDE=51) Y TOREEZFL (KRS EELH T LI
BNL, HETI 07 VDY) ¥ S TIREFEAG
iﬁ(@ﬂ%{ Eh b BTRACHE T S A fragae, A. tamutum
U H B OB REERE I S 0\ 2 L SRR S LT
5 (IS, 2006), i), a—avs8, 797, 77
B9 5 A minutum (2137 )V — A D35S A A #ils |2
iofﬁ FREBEHESTLEL, TANVT ¥ FRA5)
7O & HIZH UENT S WHER E FHERSHFAEL TS
(Lewis et al., 2018) o A. tamutum 13435 T3 % (Montresor
et al., 2004; Figueroa et al., 2007; Brown et al., 2010), L 7
ML B E= ) VT R X5 O 1L
“C“&)Zg (Figueroa et al., 2007) o Z D7z, b2 HE
4% UIA type 1 & UIA type 2 DFESHZHEL , TN
OFHEEMEZTHOLPIZ L ETE=ZSY) Y 7ORG LT
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