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Abstract

Harmful dinoflagellate Cochlodinium polykrikoides blooms have been frequently occurred in coastal areas of the East Sea
since 1995. We compared the oceanic conditions in years 1995, 2001 and 2003 when the C. polykrikoides bloom was strong,
and in years 1998 and 2004 when the C. polykrikoides bloom was not appeared. We studied temporal and spatial variation of
upwelling and geostrophic currents on the western channel of Korean Strait, an entrance of the East Sea. The period and
occurrence area of C. polykrikoides bloom was depended on variation of upwelling in summer. In the distributions of
geostrophic current, southward current was dominant near the coast in August, 1998 and 2000. Whereas northward current
was dominant near and off the coast in August, 1995 and 2003 which the C. polykrikoides bloom was strong. When
compared dominant phytoplankton of the coastal areas in each year, Kuroshio indicator species Proboscia alata and
Chaetoceros affine were dominant, respectively, in 2001 and 2003 at every stations. However, the dominant species was
variable at each coastal area in 1998 and 2000. In 2003, the abundance of Sagitta elegans which is known as the cold water
indicator was low, but the abundance of S. enflata, warm water indicator, was very high in Gangneung compared to Sokcho.
It seemed that the distribution of S. elegans is restricted by strong warm water current. In conclusion, it was estimated that
the distribution of C. polykrikoides bloom in the coastal area of the East Sea was closely related with the strength of East
Korea Warm Current and upwelling.
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Fig. 1. Map showing the location of sampling stations.
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Table 1. The occurrences of C. polykrikoides blooms in the coastal area of the East Sea from 1995 to 2003

Year

1995 1996 1997 1999 2001 2002 2003
Occurrence Ulsan~ Ulsan~ Ulsan~ Ulsan~ Ulsan~ Ulsan~ Ulsan~
areas Samcheok Gyongju Pohang Uljin Gangneung Uljin Gangneung
(Period of (Sep. 21~ (Sep. 22~ (Sep. 5~ (Aug. 28~ (Aug. 25~ (Aug. 16~ (Aug. 27~
blooms) Oct. 18) Oct. 3) Sep. 22) Sep. 6) Sep. 15) Sep. 27) Oct. 10)
Celldensity  ¢3)_ 7500 800~1,000 200~7,000 100~43,000  100~19,000 1~30,000 60~26,000

(Cells/m{)
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Fig. 2. Sea surface temperature(SST) on (a) 16 September 1998, (b) 23 August 2000 and (c) 19 August 2003 redrawn from
NOAA satellite images by National Fisheries Research and Development Institute.
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July to September, 1995, 1998, 2000, 2001 and 2003.
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Lazier, 1991b). A EZ&9E 23 L20] H3k= of
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o3} 2Fo & YERY ATH Table 2). 2001

% A= Zpol= YA ohaso] AA7E Q)

© 2 et ARbA SR C. polykrikoides 2
b A5t e T At ol 4
B2 3% o} 28] ofEe] Bt 7t o

HE oA 9
0

9Holl=-53l

A Atke] FEA|L X FEZEQl Proboscia alata®}
Dactyliosolen fragilissimus 50| 973 Z&3}%ch
2003Yoll= Chaetoceros  affine?r Chaetoceros
lorenzianus7} W2 S FT 7 A Aol A -4 &

<
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Aslsick vhlol Faleko2 M7k 44154 ook
1998 2] 742, 9 S| doto) A EZHTE Q-2
23 Aoto)| A= Skeletonema costatum, 73-~-5-3E
A oVo|| A= Prorocentrum triestinum 2.2 A = T}
4 ZolE HlaL 20009 A9 A=
Thalassiosira rotula, T-F3EO|A= Chaetoceros
didymus, 3G} A= Ceratium spp. & ALEHZ 4

0] 42} chezs) Esllch S-e el A H e 3
SRS U= A EZalg Eol Hyl o~y EXJO T O
2 sofFi 2| #olY)|, A B2 E fg— 59 24
REE 5ol

5492 LT A7} o] et o 2
Zrha A SZlﬂ(Pemberton 5, 2004). uwtehA] 53
: SR $80] BUslhs A2
SES= 314 EAJS Kol 3T
P ] 590 A dgtol
o] S-S = s %‘ﬂr

1973; B} 5 1990; -2} 7, 1997) sHtdd|(Sagitta)
Ol B x5 BASH A3 C. polykrikoides 227} 7357k
A BAFSHAE 2003 8 Hofl= shER|3EE2] Sagitta
elegans @} FHA| L FFR|FE2 S enflata®] A

sash el 2ol 2 LrehielckFig. 5). Ui-rrxlﬁ%‘

Table 2. The dominant species of phytoplankton showing the oceanic conditions in the coastal areas of the East Sea during

1998-2003
Year 1998 2000 2001 2003
Area (un-occurred) (un-occurred) (Ulsan ~Samcheok) (Ulsan~Donghae)
Donghae  Prorocentrum triestinum  Thalassiosira alleni Probos.c ia alata R Chaetoceros aﬁ? ne
Dactyliosolen firagillissimus Chaeto. lorenzianus
Samchuk B B Proboscia alata Chaetoceros dffine
Dactyliosolen fragillissimus Chaeto. lorenzianus
Jukbyeon Guinardia flaccida Chaetoceros didymus Proboscia alata Chaetoceros affine
Dactyliosolen fragillissimus Chaeto. lorenzianus
. . . . Proboscia alata Chaetoceros affine
Hupo Guinardia flaccida Ceratium spp. Dactyliosolen firagillissimus Chaeto. lorenzianus
Chuksan B B Proboscia alata Chaetoceros dffine
Dactyliosolen fragillissimus Chaeto. lorenzianus
o . Proboscia alata Chaetoceros dffine
Ganggu  Proro. triestinum Ceratium spp. Dactyliosolen fragillissimus Chaeto. lorenzianus
Proboscia alata Chaetoceros affine

Pohang  Proro. triestinum
Gurongpo  Proro. triestinum

Gampo  Skeletonema costatum

Ceratium spp.
Chaetoceros didymus

Thalassiosira rotula

Dactyliosolen firagillissimus Chaeto. lorenzianus
Proboscia alata Chaetoceros dffine
Dactyliosolen fragillissimus Chaeto. lorenzianus
Proboscia alata Chaetoceros dffine
Dactyliosolen fragillissimus Chaeto. lorenzianus
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