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In June 2020, small globular Alexandrium species were observed in offshore Shiriuchi and Hakodate Port in southern
Hokkaido in Tsugaru Strait. The characteristics of the specimens are triangle-shaped apical pore complex with presence of
ventral pore on suture 1’ and 4°, narrower precingular 6’ plate than wide, wider posterior sulcal plate than long, and smooth
epitheca and hypotheca. From these morphological features, the specimens are identified as A. minutum, a potential paralytic

shellfish toxin-producing species. The cells of A. minutum were detected at maximum cell density reaching 420 cells L™' in

offshore Shiriuchi, and 460 cells L™' in Hakodate Port in June, but were not detected in July and August. Paralytic shellfish

toxins from 4. minutum were not detected in bivalves from the Tsugaru Strait.
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Fig.1 Map showing two sampling stations in the northern
coast of Tsugaru Strait, Japan. Open and closed
triangles indicate the sampling stations in Hakodate
Port and offshore Shiriuchi, southern Hokkaido,
respectively.

& R

BRE MIZIEITEHRIET (Fig 2A), EHBIA 5% L
7oA 12 23~28 um, FMAZIE24~29 um T&H > 72 (n
= 14), MRS 2RO I 0.92~ 1.1 DHFPHT
HY, MEESHIEEEL D S ROHME (n=4) &HlE
DHIE XD S EWHIE (h=10) 77 L7z, THILIK
(APC) &, 1ZIZ=MAECHEHILI %2 < (Fig. 2B), 1’&
& OREETE LI b7z (Fig 2C). 512, 67
3R < (Fig. 2C), RHEEERIIME CELO 2 h o
7z (Fig. 2D)o F 72, TICHH AR % 20> 72 (Fig.
2D)o DO S, K% A minutum & [F%E
L 72 (Montresor et al., 2004; Lilly et al., 2005; Branco et
al., 2020) .

HEDRRE N2 BT, A minutum 2020456 A 17
HIZEREZO0 m T270 cells L' M &4, e 18 HIZ420
cells L' HBIL 7275, 7THIOHB X8 19H DA TIZ

Fig.2 Microphotographs of Alexandrium minutum collected
from offshore Shiriuchi, Tsugaru Strait in Hokkaido,
Japan. Ventral view under an inverted light microscope
(A). Apical view (B), ventral view (C), and antapical
view (D) under an inverted epifluorescent microscope.
A scale bar (black line) indicates 10um. The black and
white arrows indicate apical structure complex (APC)
and ventral pore (v.p.) between 1’ and 4°, respectively;
s.p. sulcal plate. All inverted microphotographs are
inverted to right and left, and all fluorescent
microphotographs are reversed negative/positive using
a computer software (JTrim).
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Table 1 Summary of sampling location, date, water depth (m), water temperature (‘C), cell density of Alexandrium minutum
(cells L™"), and cell density of the other Alexandrium species (cells L") detected during the sampling period. *At
complex indicates A. famarense species complex, and +/—v.p. indicate the presence/absence of the ventral pore

between the 1’ and 4°.

Cell density of Alexandrium spp. (cells L'])

Water
Station Date Depth temperature Salinity ) At complex At complex A
(m) (°C) A. minutum (+v.p)* (~v.p)* A. insuatum pseudogonyaulax
Shiriuchi 2020/6/17 0 15.0 33.78 270 70 0 0 0
Shiriuchi 2020/6/17 10 12.9 34.02 30 90 0 0 0
Shiriuchi 2020/6/17 20 12.3 34.08 0 10 0 0 0
Shiriuchi 2020/6/18 0 15.3 33.75 420 40 0 0 0
Shiriuchi 2020/6/18 10 12.5 34.07 0 20 0 0 0
Shiriuchi 2020/6/18 20 11.4 34.13 0 0 0 0 0
Shiriuchi 2020/7/9 0 18.0 33.73 0 0 0 0 0
Shiriuchi 2020/7/9 10 16.6 33.89 0 0 0 0 0
Shiriuchi 2020/7/9 20 15.4 34.04 0 0 0 0 0
Shiriuchi 2020/8/19 0 22.4 33.72 0 0 0 0 0
Shiriuchi 2020/8/19 10 22.0 33.78 0 0 0 0 0
Shiriuchi 2020/8/19 20 21.6 33.85 0 0 0 0 0
Hakodate Port ~ 2020/6/18 0 15.6 32.87 400 80 0 0 0
Hakodate Port ~ 2020/6/18 5 14.0 33.62 100 40 0 0 0
Hakodate Port  2020/6/22 0 15.7 33.70 460 40 0 0 0
Hakodate Port ~ 2020/6/22 5 15.1 33.74 60 0 0 0 0
Hakodate Port ~ 2020/7/22 0 21.3 33.40 0 80 180 160 20
Hakodate Port ~ 2020/7/22 5 19.5 33.64 0 0 0 0
Hakodate Port  2020/8/11 0 21.1 33.46 0 0 0
Hakodate Port ~ 2020/8/11 5 20.5 33.59 0 0 0 0 0
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