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Seasonal occurrence of a harmful dinoflagellate Cochlodinium polykrikoides

(Gymnodiniales, Dinophyceae) in western Kyushu (Apr 2006 - Apr 2007)

Akane Mzuno*', Hisae Kawamr*!, Toshifumi Yamarocr*!, Mitsunori IwaTakr*® and
Kazumi MATSuoKA**

An unarmored dinoflagellate Cochlodinium polykrikoides has formed red tides responsible for
fish mass mortalities especially in western Japanese and southern Korean coasts in almost every
summer. Optimum temperature for growth of this species is ca. 27°C. Since the species can not survive
less than 10C, it was speculated to overwinter in some certain regions as a motile form or resting
cyst, and expanded the distribution after temperature increased up to the tolerable degree for
growth. To determine the overwintering regions and migration pattern of C. polykrikoides, occur-
rences of the motile cell were surveyed in the coasts and offshore of western Kyushu, Japan from
April 2006 to April 2007. Cells of C. polykrikoides were found from 10 of 18 investigated sites for 13
months. Since motile cells occurred through a year in Usuka Bay, Hirado, Nagasaki, it implies that
this area is one of the grounds overwintering regions in western Kyushu. From offshore regions of
Fukue Island and off Shin-Nagasaki Fishery Harbor of Nagasaki, motile cells of C. polykrikoides
were first detected in the late of May, and were continuously found until August. At there sites mo-
tile cells appeared before red tides of formation C. polykrikoides reported at coastal areas in western

Kyushu.
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Cochlodinium polykrikoides @ i 3 F 4 13 20064E 4 A »
520074 4 D137 A, BAMBEB L UORY FilEHED
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FTHE (EEEB), BR5H (KM®), LHE (BEE, &4,
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@, BLEEWMW, dHIEREKE, FHNE-LEYEMH,
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MHEBMOI8HEE AR E L, FH144mE/KL 2 (Fig. 1,
Table 1)o BN % { ORER TIE A IC—EOREHRIL
ZATo72h%, METOREIMROIME EAEME LY, &
EEBUIHEHR T LI 1 H 25290 & B 57z (Table 1),
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Fig. 1. Sampling locations. 1, Tsushima Channel West; 2,
Aso Bay, Tsushima Island; 3, Yunomoto Bay, Iki
Island; 4, Iki Channel; 5, off Hirado West; 6, Usuka
Bay, Hirado; 7, the offing between Tsushima Island
and Jeju Island; 8, Nama Bay and Aokata Bay,
Kamigoto Island; 9, Omura Bay; 10, Shin-Nagasaki
Fishery Harbor; 11, off Shin-Nagasaki Fishery
Harbor; 12, Kinko Bay, Kagoshima; 13, off Satsuma
Peninsula; and 14, off Satsunan Islands. A, Goto-
Nada Area; B, Amakusa-Nada Area; C, Fukue
Island South Area; and D, West Danjo Islands Area.
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9 % 225 C. polykrikoides £ 3583 5%, L2 L C. fulvescens
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Table 1. Sampling date and location.

#89% (2008)

Sampling sites - Number of sample (date) Latitude (N) Longitude (E)
Tsushima Channel West 1 (20 Aug 06) 34°52' 129°22'
Aso Bay* 9 (17 Apr 06 — 18 Apr 07) 34°18' 129°15'
‘Yunomoto Bay 7 (21 Jun 06 — 22 Jan 07) 33°48' 129°40'
Iki Channel 1 (15 Mar 07) 33°38' 129°44'
off Hirado West 1 (15 Mar 07) 3319 129°21'
Usuka Bay* 12 (24 Apr 06 — 14 Apr 07) 33723 129730
between Tsushima Island and Jeju Island 1 (25 Jul 06) 33°44' 128°28'
Nama Bay* 12 (13 Apr 06 — 17 Apr 07) 32°01' 129°05'
Aokata Bay* 1 (22 Aug 06) 32°58' 129°03'
Omura Bay* 29 (6 Apr 06 — 17 Apr 07) 33°01'-32°51" 129°48'— 129°51'
Shin-Nagasaki Fishery Harbor* 15 (18 Jul 06 — 27 Jan 07) 32°48' 129°46'
off Shin-Nagasaki Fishery Harbor* 24 (14 Apr 06 — 27 Apr 07) 32°45' 129°43'
Goto-Nada Area* 12 (12 Apr 06 — 26 Apr 07) 32°24'-32°58' 129°01'— 129°30'
Arikawa Bay 1 (18 Jun 06) 33°01' 129°08'
Amakusa-Nada Area* 8 (27 Apr 06 — 14 Dec 06) 32°00'-32°15' 129°15'—129°57'
Fukue Island South Area* 2 (6 and 26 May 06) 32°25',32°19' 128°40", 128°34'
Danjo Islands West Area 4 (26 Jul 06 — 24 Apr 07) 32°00'-32°14' 127°30'-128°17'
Kinko Bay 2 (9 Aug 06, 29 Nov 06) 31°35' 130°34'
off Satsuma Peninsula 1 (10 Aug 06) 31°00' 130°17'
off Satsunan Islands 1 (28 Sep 06) 29°59 128°40'

*Locations where cells of Cochlodinium polykrikoides detected.

Table 2. Occurrence and cell density of Cochlodinium polykrikoides in each location.

2006 2007
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Feb. Jan. Feb. Mar. Apr.
EMLEMLEMLEMLEMLEMLEMLEMLEMLEMLEMLEMLEML
Asou Bay
Omura Bay .-
Nama Bay ]
Aokata Bay
Shin-Nagasaki Harbor

off Shin-Nagasaki Harbor
Goto-Nada Area
Fukue Island South Area
Amakusa-Nada Area
Usuka Bay
Ariake Sound*

'ch

Yatsushiro Bay*

. Not appeared 1 - 100 cells/L E: early in the month
2> 0.2 cells/L (only in plankton net sample) <100 cells/L M: middle in the month
0.2-1 cel/L Red tide L: late in the month

*Qccurrences of C. polykrikoides referred from Kumamoto Prefectural Fisheries Research Center'’.

M £37.5—575um (F3445.84m), 1E30.0—42.5um #RfE L LCi#kB) L7- £ T, Cochlodinium sp. "T84E /{5
(¥3935.51um) T C. polykrikoides & V) Ml 2SR K E <, L& R % C. polykrikoides & LT\, MBI %54 L
TR E B O IERLIR T, HEELSEE CIIAEO b RIS B e

THZELINEANTEETH LY, KEFFETIEZD C. fulvescens
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Fig. 2. Morphology of vegetative cells of Cochlodinium
polykrikoides. 1, Four cells chain collected from
Usuka Bay (21 Jun 06). 2, Four cells chain col-
lected from Goto-Nada Area (4 Jun 06). 3, Two
cells chain collected from Goto-Nada Area (2 Aug
06). 4, Two cells chain collected from off Shin-
Nagasaki Fishery Harbor (28 Jul 06). 5, A solitary
cell collected from Aso Bay (culture strain). 6, A
solitary cell collected from Shin-Nagasaki Fishery
Harbor. 7, Single cell collected from off Shin-
Nagasaki Fishery Harbor. 8, Two cells chain col-
lected from Usuka Bay. 9, Two cells chain collected

from Usuka Bay. Scale bars = 20pm.

Fig. 3. Morphology of vegetative cells of Cochlodinium
fulvescens. 1, A solitary cell collected from Nama
Bay (21 Sep 06). 2, A solitary cell collected from off
Shin-Nagasaki Fishery Harbor (29 Oct 06). 3, Two
cells chain collected from Nama Bay (21 Sep 06,
culture strain). 4, Two cells chain collected from
Amakusa Nada Area (2 Aug 06). Scale bars = 20 m.
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¥, 9 BICIKME, FIRFEBICOBBELL, £/, kR
BREEETY 9 QICHBPHR SN, 0%, I
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FHEHERDOATH o7, B, EEHEETIZ20064E 4 A2 52007
F£2 B FTRkB L CTHEL, & TORAERE AR KD
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Fig. 4. Occurrence pattern of Cochlodinium polykrikoides in western Kyushu (Apr 2006-Apr 2007).
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