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Seasonal distribution of Heterosigma akashiwo in Funka Bay, Hokkaido, Japan

1),2 1), .4 1
MASAFUMI NATSUIKE ) )*, MaxkoTo KANAMORI ) 3), KATSUHISA BABA3) ) , ATSUSHI YAMAGUCHI ) AND

IcHIrO IMAT"

Y Graduate School of Fisheries Sciences, Hokkaido University, 3-1-1 Minato-cho, Hakodate, Hokkaido, 041-8611 Japan

2 present address: Moune Institute for Forest-Sato-Sea Studies, 212 Higashi-Moune, Karakuwa-cho, Kesennuma, Miyagi, 988-0582 Japan
% Hokkaido Research Organization, Hakodate Fisheries Research Institute, 20-5 Benten-cho, Hakodate, Hokkaido, 040-0051 Japan

*) Present address: Hokkaido Research Organization, Fisheries Research Institute, 238 Hamanaka-cho, Yoichi, Hokkaido, 046-8555 Japan
* Corresponding author: E-mail: natsuikemasafumi@yahoo.co.jp

Abstract The raphidophyte Heterosigma akashiwo is well known to be a fish-killing red tide species, and the dis-
tribution of this species in Japan has reported from Otaru (43.2°N), Hokkaido to Okinawa (26.1°N). Occurrences
of the red tide of H. akashiwo have been mainly reported in the Pacific coastal areas from Honshu to Kyushu, such
as Sanriku coast, Tokyo Bay, Seto Inland Sea and Shikoku. However, there is a paucity of information on dynamics
of this species in northern Japan. This is the first report to reveal the seasonal distribution of H. akashiwo in Funka
Bay, Hokkaido, northern Japan. Monthly surveys were conducted at two fixed stations in the inner part of the bay
during the period from April 2011 to July 2013, and the cell density of H. akashiwo and environmental factors (wa-
ter temperature, salinity, Chl. a, DIN, PO,-P, and SiO,-Si) were measured. H. akashiwo was detected every summer
with the maximum cell density reaching 1.9X10* cells L' from 0 m depth in August 2012. At the same time, H.
akashiwo also accounted for 74.4% of the total cell density of phytoplankton. On the other hand, H. akashiwo was
not detected from every autumn to next spring. H. akashiwo cell density and water temperature showed a signifi-
cantly positive correlation (r=0.53), while salinity or DIN showed significantly negative correlation (r=—0.33,
—0.25, respectively). It is concluded that H. akashiwo commonly appears in summer with a rise of water tempera-
ture and overwinters in cyst form. Furthermore, it is suggested that this species sometimes occupies a potential im-
portant primary producer in the bay during summer when the primary produce changes relatively at a low level.
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Fig. 2. Seasonal changes in Heterosigma akashiwo cell densities
at Sts. A and B in Funka Bay from April 2011 to July 2013.
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Species composition of phytoplankton at St. A from 0 m layer in July 2011 and August 2012, when

Heterosigma akashiwo was detected at high density during sampling period.

July 2011 August 2012

Cell density Percentage Cell density Percentage

(cells ml™) (%) (cells ml™) (%)
Heterosigma akashiwo 5.0 6.5 19.0 74.4
Centric diatoms 40.1 51.8 2.6 10.2
Pennate diatoms 4.3 5.6 0.9 3.5
Dinoflagellates 5.0 6.4 1.7 6.8
Silicoflagellates 23.0 29.7 1.3 5.1
(Vicicitus globosus)
Others 0.0 0.0 0.0 0.0
Summary 77.4 100.0 25.5 100.0
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Seasonal changes in water temperature and salinity at Sts. A and B in Funka Bay from April 2011 to July 2013.
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Fig. 4. Seasonal changes in DIN, PO,-P, and SiO,-Si at Sts. A and B in Funka Bay from April 2011 to July 2013.

Prd 2.
HNETEMEY TS > 2 b v ofilaoZ iz ow
T, HEB MRS H L TS ITTbNTE
D, BEHET7IV— L0 TROEZICHIEESEEOM
B 2 2 e pmESHh T3 (FERIED 1976,
WA 2000, B R - WEF 2000). AWFFE T, H. akashiwo
R V. globosus S EH DMK B O 75 > 7 b VBRI
BT, HWERESLHBEHEOBE Y FH 5 HHl» RSN
7z (Table1). Z® & 512, H. akashiwo= V. globosus O &
WRAS iSOV ANE | EES s p R N A Y i e wa Rl i E A N
VI 2EFOENBICECT, W75 v v EED
FHABEE 20183 eI L. 5% Z2 0tRER
ANOFEZOCTEHNT 3 2 ¥ IGEELMREEETH A
J.

AW BT, H. akashiwo 75 LGSR T BT L

7220114E7 H 8 & 201248 H Ok iE, FE 20—
23 CH Y (Fig. 3), A ¥ K IE LR W IE O FHEY
RGN (Fig. 5).  O/KiRENZ, AFBOMDHEENIC
B 2 AEAREMBERO/KGREN, & OKRIFEAME
BERK % W 7o BESH A BRI o < B e kiR K (20—
25°C) vl —ET 2 (REKF 1984, ILKIZ »> 2006, Y H
EA 2010). 27, BENBICEBY 3 EZEORE /KR
25CLARTH Y, REOWIHEFEEE Thotz. TD
£ 918, ABTIREZFEO/KIRASATE O HEFA L T8 72 i
N (20-25°C) THERE S 2708, AMAPHEHFICHT
brEZ b,

H. akashiwo DY REIE /T2 25012 TH 2 2 €
3N T3 (Haque & Onoue 2002, [LIHKIZ 2> 2006, FHH1Z
22 2010). BEGETTE, BZRISH)IKD b O HIZKk D%
12 & o TIRIESD OB F LK FIEh 2 KEEDTE R S



6 ER NI NV 2=}

He2® 15 (2015)

1033 E
1 n=168 . R i
o 104? ° ° 3 °
,IJ ] o ° Eo.
z 10 Yo P I
8 q [ ] ‘“ .. ° .. o 000 :‘-.
= 10%; :
2 E 3 E
2 ] =03 | =—033 1 =—0.12
2 i p<0.01 1 p<0.01 i p>0.05
%N.D. s®-00; e oo oo am @ cmse o T °
o 0 5 10 15 20 25 30 28 29 1, 32 33 34 0 4 8 12 16 20
2 Temperature (°C) Salinity Chl.a (ugL™)
§1W
S
% 104 L[] [ ] L]
&0 103‘. -. ..0 o R 3 .:.O ° R
% o @00 o o jem ", o oo
S
QO |
T g 7025 r=0.03 ] =—0.006
p<0.01 p>0.05 1 p>0.05
N.D.e o-cearccerc mme 0w-o - aee-mmin- e -
4 6 8 0 02 04 06 08 1 1.2 0 5 10 15 20 25 30 35 40
DIN (uM) PO,-P (uM) Si0,-Si (uM)

N.D. = Not detected (< 3.3 x 102 cells L).

Fig. 5.

N, BEEE»FGET 2 KA - A 1980). Afs
BECHBLI L e T 0 BZEEEKSFEEL TE

D, ZEIZLEREE S TH - 7o ARy e o
BoEs RN 2 v, AEOMBIEIL & DIhEISL
WSt ATHIRINZ otz 2 e n s, BEFRIESHBET
LJEILT 2 2 ¢ b AREOBEIC ¢ - THFE 72 KT
bolerEzohd, 21, TOEFLEEKOFREY ¥
LICDINDSBHEICHIB L, 20> T 75 > 2
b ORERRE b EEEEE D O BN B T 2 v
DB SR T3 (HiRED 1976, B & « IBHEH 2000).
AU 72 HJESNEREREL A L, KNSR E)
L CERBETHAET 2 RERBEY I AS, HHRECE
B L OB EIT D 2 ¥ TREHEHDHIE L cBREIC»
THRIACT V= L DI CHERS D 72 S 3 2 ¢ 3 fati
IN T3 (Yamochi & Abe 1984). M MBICE VT HA
fi ¥ DIN ORI b B OMBEPR N 225, DINOD
HABIZESE Y OBSIC BV TARIC Y - THFITH -
FeATREMEDS D B .

KB & - T, AFBTIRRF IR TRERET
3 2 IS LT\ T2 He akashiwo D3WE IS T3 R E K
B2 CRBAR 2 e HBIL, 200C %/ 2 2 ¥ LR
BEICET S DAL I o, EABIIB VTR
R 2 BT 2 12 OB L ko To23, H
REBEZMN T THYI 7S5 > 2 b v OB EYSEEICET
TrEFCE Y 23 REE R SN, &, B

Relationships between cell densities of Heterosigma akashiwo and water temperature, salinity, Chl. a, DIN, PO,-P, or SiO,-Si.
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