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Annex X

Activities of the “Cochlodinium Corresponding Group (CCG)”

Provisional Plan for “the Cochlodinium Corresponding Group (CCG) ”

1. Purpose of the activities of CCG
Cochlodinium is one of the concerned species in the NOWPAP region. Especially the damages
of coastal fisheries caused by this species are reported in Korea and Japan. However, our
understanding of Cochlodinium is insufficient to make policies against it. Therefore, NOWPAP
Working Group 3 (WG3) agreed to organize the corresponding group on Cochlodinium so as to
make a set of information on Cochlodinium, and to help policy makers concerning coastal

fishery.

2. Outputs of the activities of CCG
The outputs of the activities of CCG that the CEARAC secretariat is planning are to make a

website about Cochlodinium and technical report about this species.

2.1. Web site (output in the first year, 2004)

For the result of the activities of CCG in the first year, CCG tries to make a website which
introduces Cochlodinium briefly to the public concerning environmental problems. The website
includes pictures of Cochlodinium, explanation of the species, and information of its damage to
fishery, and so on. Pictures and information for the website of Cochlodinium are provided by the
members of CCG. The constructed website could be loaded in the CEARAC website.

2.2. Technical Report (output in the second year, 2005)

In the second year, a technical report would be published as the final result of activities of CCG.
The detail of contents of the report and procedure of technical report composition would be
discussed later in CCG. These activities might become case-studies on the HAB reference
database, which CEARAC and WG3 have developed

The CEARAC secretariat is scheduling that the work of CCG would be accomplished in two

years.
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3. Group members of CCG
3.1. Group Leaders
The First Meeting of WG3 elected the following experts of HAB as co-leaders of CCG:
+ Dr. Hak-Gyoon Kim (National Fisheries Research & Development Institute, Korea)

+ Dr. Yasuwo Fukuyo (The University of Tokyo, Asian Natural Environmental Science Center)

3.2. Group Members
Members of CCG are shown in Table 1. CEARAC secretariat accepted all scientists WG3
experts recommended.
Although Chinese WG3 experts are not on the list of members of CCG, Mr. Mingjiang Zhou is
put on our mailing list and read our correspondences so that he (Chinese WG3 experts) can

understand CCG’s activities.

Table 1. Members of CCG

Name Country Organization

Dr. Songhui LU China Jinan University

The University of Tokyo, Asian Natural Environmental
Dr. Yasuwo FUKUYO Japan _
Science Center

Mr. Haruyoshi TAKAYAMA | Japan Hiroshima Fisheries Experimental Station

Dr. Kazumi MATSUOKA Japan Nagasaki University

National Research Institute of Fisheries and Environment

Dr. Yasunori WATANABE | Japan
of Inland Sea, Fisheries Research Agency

Dr. Hak Gyoon KIM Korea Oceanography Research Team, NFRDI
Dr. Chang Kyu LEE Korea Marine Harmful Organisms Research Team, NFRDI
Dr. Kyoung Ho AN Korea Aguaculture Environment Institute, NFRDI
Dr. Wol Ae LIM Korea Marine Harmful Organisms Research Team, NFRDI

. ] Institute of Marine Biology, Far Eastern Branch of Russian
Dr. Tatiana ORLOVA Russia

Academy of Sciences
] ] Institute of Marine Biology, Far Eastern Branch of Russian

Dr. Marina SELINA Russia

Academy of Sciences
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4. Procedure of group meetings
Internet is the main tool for the group meetings for CCG in order to reduce the tasks and
costs of meetings. CCG members exchange correspondences with their idea and information
for CCG through Internet. All the members will be registered in a mailing list that the

CEARAC makes for CCG.

Address of mailing list is:
ccg@npec.or.jp

Please use the above address to correspond with group members and CEARAC secretariat.

The group activities are also discussed in WG3 Meeting and Focal Point Meeting (FPM).
The subjects to be discussed are proposed by the co-leaders (Dr. Fukuyo and Dr. Kim) and

the CEARAC secretariat.

5. Schedule of CCG
Provisional schedule of CCG is shown in Table 2.
The CEARAC secretariat plays a main role in gathering information, harmonizing opinions
of the members, and assigning works to the members or the secretariat itself.
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Table 2. Provisional Schedule of CCG
CEARAC Secretariat ‘ Leaders CCG members
Early Octber, 2004 | “The 1°" Correspondence Exchanges” starts: . |
* Propose Provisional - Exchange opinion and information in
Plan for CCG response to the Provisional Plan
October, 2004 Making a proposal of contents for Web-site
Early November, 2004 | “The 2" Correspondence Exchanges” starts: |
- Propose contents of = Confirm proposal of the content of
website called “ALL website
about Cochlodinium’ - Exchange opinions and information for
* Collect opinions and the website
information for the
website
November25-26, 2004 The 2" Working Group 3 Meeting: - Dr. Lee and Dr.
- Review the activities of CCG Orlova attend
* Discuss future activities of CCG WG3 Meeting

December, 2004~

-Revise the proposal of the contents of the website
in response to the discussion in WG3 meeting

January, 2005

_“The 3" CGorrespondence Exchanges” starts: |
 Propose revised contents | - Confirm revised content of website
of Website » Exchange opinions and information about
- Collect opinions and revised contents of the website
information about the

revised proposal

February~March, 2005

- Make a plan of structure of the website

April, 2005~ » Construct = the website ‘
- Make proposal of contents of Technical Report
May , 2005 - Open the Website ‘
|_“The 4™ Gorrespondence Exchanges” starts: |
» Introduce our website » Exchange opinions and information about
* Propose the contents of the website and Technical Report
Technical Report
= Collect opinions and
information about the
website and Technical
Report
|_“The 5% Correspondence Exchanges” starts:
- Ask GGG members to write
Technical Report
May, 2005~ - Write (Chapters or Sections of) Technical
December, 2005 Report
Late December, 2005 | “The 6% Correspondence Exchanges” starts: |
- Collect opinions and = Exchange opinions and information about
information about Technical Report

Technical Report.

January, 2006~

» Revise Technical Report

March, 2006

* Publish Technical Report
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Principles in compiling “All About Cochlodinium “

1. Contents of “All About Cochlodinium “ and its editing principles

The purpose for compiling “All About Cochlodinium” is to summarize what we already know
about Cochlodinium and to understand what issues need to be solved, which in longer term, will
contribute to minimizing the harms caused by Cochlodinium.

The main contents will be; information on red tide occurrence caused by Cochlodinium and the
conditions under which they occurred; extent of damage done; and the characteristics of the specie
(which is vital to avoid the damage). By going through the existing literatures, what basic
information on Cochlodinium was summarized in Table 1.

93 literatures on Cochlodinium were searched from HAB database by using the keyword
“Cochlodinium”, as listed in appendix. Among these, contents were summarized for 56 literatures
which were written in either English or in Japanese. The summary is attached as appendix.

The following contents are considered appropriate for what is to be compiled in “All About

Cochlodinium”.

Contents of “All About Cochlodinium”

1. Information which can be summarized from exiting literatures etc.
1) Information related to the occurring conditions and the occurrence of HAB caused by
Cochlodinium
@ Occurrence area (with figures)
@ Time, duration and frequency
@ Co-existing species

@ Trigger for occurrence or disappearance

2) Extent of damage of HAB caused by Cochlodinium
(@ Status of damage (area, time, duration)
@ Details of damage
@ Extent of Damage (number of affected people, $, etc.)

3) Characteristics of Cochlodinium
@ Morphological characteristics and photo
@ Ecological characteristics (water temperature, salinity)
@ Trigger for multiplication (change of water temperature, nutrient salts concentration,
etc.)
@ Life cycle, cyst identification (photo of cyst, trigger for the cyst formation)
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2. What we do not know about Cochlodinium (Unknown parameters of
Cochlodinium)

@ Taxonomic matters : some Cochlodinium which has same morphological
characteristics are classified as different species
Life cycle : cyst formation not confirmed in sea area

Toxicity : not confirmed

® 0O

Mechanism of the HAB occurrence : stimulation for multiplication (change of water
temperature, etc.) , occurrence from the cyst in specific sea areas, relations (or

competitiveness) between different species, etc.




Table.1
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Information which can be summarized from existing literatures, and editing principle

Information to be summarized

Number of literature
containing the info

Editing principle

as cause of red tide or HAB (Total of 56)
1) Information | @ Occurrence area 29 The area of red tide caused by Cochlodinium
within NOWPAP area will be summarized.
related to the "3 Time (duration. 24 Time of occurrence, duration, and frequency
occurring frequency) (14,12) of each area of (D will be summarized.

. @ Co-existing species 31 Need help from other countries for
conditions  and gathering information on the
the occurrence competitiveness between different species.

@ Trigger for occurrence 13 Summarize what affects the occurrence and
of HAB caused or disappearance disappearance of HAB, i.e., the mechanism of
by dispersion by Tsushima warm current, and

. change in water temperature, etc.
Cochlodinium For cyst affecting HAB in specific sea area,
what is still unknown, i.e. Cochlodinium cyst
germination not identified in sea area, will be
summarized as an issue for this specie.
Cooperation will be requested to NOWPAP
countries in going through existing
literatures.
2) @ Status of damage 31 Sea area, time, and duration of damage
(area, time, duration) (20,19,5) | causedby Cochlodinium will be summarized.
Extent of "2 Details of damage 17 The details of damage will be summarized.
damage of Toxicity has not been confirmed, hence will
be summarized as one of the issues to be
HAB caused by solved.
Cochlodinium | @ Extent of Damage 17 Extent of damage in a typical case of D will
(affected people, $, be summarized.
etc.)
3) @O Morphological 9(12) Some  Cochlodinium  with the same
o characteristics (Photo) morphological characteristics are classified as
Characteristics different species. This will be summarized as
of an issue to be solved.
. @ Ecological 13 Not enough information: cooperation will
Cochlodinium characteristics be requested to other countries in going
through literatures.

@ Trigger for 6 Not enough information: cooperation will

multiplication be requested to other countries in going
through literatures.

@ Life cycle, cyst 2, 3(2,5) | Cyst formation on seabed is not identified

identification (photo of
cyst, trigger for the
cyst formation)

yet, hence will be summarized as an issue to
be solved.
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2. Cooperation to be asked
1) Request for literature information
More information of the below categories is to be collected:
- Co-existing species
- trigger for occurrence and disappearance
- ecological characteristics,
- trigger for multiplication
We would like to ask CCG experts to give literatures and information found in each country.
Specific requests will be, for example, to make an English summary of literatures written in their

own language, as listed in the Appendix, and to collect literatures not included in the database.

2) Photo
Use of photo will be necessary to introduce the morphological characteristics of Cochlodinium

and the cyst. Copyright owner’s permission for will be required using his/her photo.
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Summary of contents of existing literature about Cochlodinium
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key words

[Key words

about red
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about Cochi
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Status of Damage

Number

Literature presence

Author, Title, etc.

Hit
number
of key
words
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occurrence

year, month
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Causal
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occurrence or
disappearance

Photo

Basis for
identification

Morphological
charactel

Life cycle
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identification

Photo of
cyst

Trigger for
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formation

Damage
confirmed

Tine
Year, Month

Duration
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Damage
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Damage
Number of
ffected

al
people, $,
Yen

Damaged sea
area

56

10

47

23

25

35

15

14

13

72

39

37

42

Not found

Bae, H.M., Choi, H.G., Lee, W.C. and Yoon, S.J. (1998) Control of the red tide by yellow
loess dispersion in "The "Korea-China Joint Symposium on Harmful Algal Blooms", 53-60

Sun, X.X., Lee, Y.J., et al. (2003) Mitigation of harmful algal blooms by
d J MICROBIOL BIOTECHN 13 (5): 651-659 OCT 2003

Not found

Baek, S.H., Sun, X.X., Lee, Y.J., Wang, S.Y., Han, K.N., Choi, J.K., Noh, J.H. and Kim,
E.K. (2003) Mitigation of harmful algal blooms by sophorolipid J. Microbiol. Biotechnol.
13(5): 651-659

Cho, E.S. and Costas, E. (2004) Rapid monitoring for the potentially ichthyotixic
dinoflagellate Cochlodinium polykrikoides in Korean coastal waters using fluorescent probe
tools Journal of Plankton Research 26(2): 175-180

11

Missing number

Cho, E.S., Kang, D.W. and Cho, Y.C. (2000) Identification of Cochlodinium polykrikoides
against Gyrodinium impudicum and Gymnodinium catenatum in field samples using FITC lectin
probes J. Fish. S Tech. 3(2): 83-87

Cho, E.S., Kang, D.W. and Cho, Y.C. (2000) Impact of crude oil and dispersant on
determination of calcium concentration in whole cell from Cochlodinium polykrikoides Algae
15(2): 73-79

Cho, E.S., Kang, Y.M. and Kim, G.H. (1999) Application of image analysis system for red
tide organisms J. Fish. Sci. Tech. 2(2): 172-175

Cho, E.S., Kim, C.S., Lee, S.G. and Chung, Y.K. (1990) Binding of alcian blue applied to
harmful microalgae from Korean coastal waters Bull. Nat > I Fish. Res. Dev. Inst. 55: 133-
138

10

Cho, E.S., Kim, G.Y. and Cho, Y.C. (2001) Molecular analysis of morphologically similar
dinoflagellates Cochlodinium polykrikoides, Gyrodinium impudicum and Gymnodinium catenatum
based on internal transcribed spacer and 5.8S rDNA regions Algae 16(1): 53-57

11

Cho, E.S., Kim, G.Y., Choi, B.D., et al. (2001) A comparative study of the harmful
dinoflagellates Cochlodinium polykrikoides and Gyrodinium impudicum using transmission
electron microscopy, fatty acid composition, carotenoid content, DNA quantification and
gene BOT MAR 44 (1): 57-66 JAN 2001

12

Cho, E.S., Kim, G.Y., Oh, B.C., Rhodes, L.L. and Lee, J.D. (2000) Discrimination of three
species of dinoflagellates Cochlodinium polykrikoides, Gyrodinium impudicum and
Gymnodinium catenatum using FITC-lectins Algae 15(3): 175-178

13

Cho, E.S., Kim, H.G. and Cho, Y.C. (2000) Sequence analysis of Cochlodinium polykrikoides
isolated form Korean coastal waters using sequences of internal transcribed spacers and
5.8S rDNA Journal of the Korean Society of Oceanography 35(3): 158-160

14

Cho, E.S., Lee, S.G. and Kim, C.S. (1999) A ple test for the polysaccharide of a
harmful dinoflagellate Cochlodinium polykrikoides using Alcian blue Bull. Nat~ 1 Fish.
Res. Dev. Inst. Korea 56: 187-188

15

Cho, E.S., Lee, S.G. and Lee, C.K. (1999) Nucleoid morphology in harmful dinoflagellates
from Koran coastal waters using DNA-specific fluorechrome 4~ -6-Diamidino-2-Phenylindole
(DAPI) Bull. Nat” 1 Fish. Res. Dev. Inst. Korea 56: 205-210

16

Cho, E.S., Rhodes, L.L. and Cho, Y.C. (2000) Comparative lectin binding patterns of
Cochlodinium polykrikoides Margalef Journal of the Korean Society of Oceanography 35(3):
153-157

17

Cho, E.S., Seo, G.M., Lee, S.G., Kim, H.G., Lee, S.J., Rhodes, L.L. and Hong Y.K. (1998)
Application of FITC-conjugated lectin probes for the recognition and differentiation of
some Korean coastal red tide microalage J.Fish. Sci. Tech. 1(2): 250-254

18

Cho, E.S., Yun, S.J. Bae, H.M. and Lee, P.Y. (1999) Binding response of Cochlodinium
polykrikoides to FITC-conjugated lectin probes following treatment with yellow loess Bull.
Nat = | Fish. Res. Dev. Inst. Korea 57: 141-144

19

Choi, H.G., Kim, P.J., Lee, W.C., Yun, S .J., Kim, H.G. and Lee, H.J. (1998) Removal
efficiency of Cochlodinium polykrikoides by yellow loess. J. Korean Fish. Soc. 31(1):
109-113

20

Missing number

21

Choi, H.Y. (2001) Oceanographic condition of the coastal area between Narodo Is. and
Sorido Is. in the southern sea of Korea and Its relation to the disappearance of red-tide
observed summer 1998 The Sea,Journal of the Korean Society of Oceanography 6(2): 49-62

22

Du, Q., Huang, Y. and Wang, X. (1993) Toxic dinoflagellate red tide by a Cochlodinium sp.
along the coast of Fujian, China. In Smayda, T.J. and Shimizu, Y.(eds), Toxic
Phytoplankton Blooms in the Sea. Elsevier, New York, pp.235-238.

23

12|

Fukuyo, Y., Imai, I., Kodama, M. and Tamai, K. (2002) Red tides and other harmful algal
blooms in Japan. in "Harmful Algal blooms in the PICES Region of the North Pacific (eds by]|
F.J.R."Max" Taylor and V.L. Trainer)", PICES Scientfic Report, No.23, North Pacific Marine
Science Organization, 7-20.

12|

24

Gu, H.F., Fang, Q., Sun, J., et al. (2003) Dinoflagellate cysts in recent marine sediment
from Guangxi, China ACTA OCEANOL SIN 22 (3): 407-419 2003

25

HALLEGRAEFF GM (1992) HARMFUL ALGAL BLOOMS IN THE AUSTRALIAN REGION MAR POLLUT BULL 25 (5-
8): 186-190 1992

12|

26

HASUI, M., MATSUDA, M., OKUTANI, K., et al. (1995) In-vitro antiviral activities of
sulfated polysaccharides from A marine microalga (Cochlodinium polykrikoides) against
human-immunodeficiency-virus and other enveloped viruses. INT J BIOL MACROMOL 17 (5): 293-
297 OCT 1995

27

Ho, K.C. and Hodgkiss, 1.J. (1991) Red tides in subtropical waters: an overreview of their
occurrence Asian Marine Biology, 8, 5-23.

10|

28

29

IMAL, 1. AND YAMAGUCHI, M. (1994) A Simple Technique for Establishing Axenic Cultures of
Phytoflagellates Bulletin of Japanese Society of Microbial Ecology (Nihon Biseibutsu
Seitai Gakkaiho) Vol. 9, No.l May, 1994

Jeong, H.J., Kim, H.R., Kim, K.I1., Kim, K.Y., Park, K.H., Kim, S.T., Yoo, Y.D., Song,

.Y., Kim, J.S., Seong, K.A., Yih, W.H., Pae, S.J., Lee, C.H., Huh, M.D. and Lee, S.H.
(2002) NaoOCl produced by electrolysis of natural seawater as a potential method to control
marine red-tide dinoflagellates Phycologia 41(6): 643-656

30

Jeong, H.J., Park, J.K., Choi, H.Y., Yang, J.S., Shim, J.H., Shin, Y.K., Yih, W.H., Kim
H.S. and Cho, K.J. (2000) The outbreak of red es in the coastal waters off Kohung,
Chonnam, Korea. 2. The temporal and spatial variations in the phytoplanktonic community in
1997 The Sea,Journal of the Korean Society of Oceanography 5(1): 27-36

31

Not found

Jeong, H.J., Shim, J.G., Lee, C.W., Kim, J.S. and Koh, S.M. (1998) The growth and grazing
rates of the marine planktonic ciliate Strombidi is sp. on dini i in

"Proceedings of Korea-China Joint Symposium on Harmful Algal Blooms™, 96-105

32

Jeong, H.J., Shim, J.H., Kim, J.S., et al. (1999) Feeding by the mixotrophic thecate
dinoflagellate Fragilidium cf. mexicanum on red-tide and toxic dinoflagellates MAR ECOL-
PROG SER 176: 263-277 1999

33

Jeong, H.J., Shim, J.H., Lee, C.W., et al. (1999) Growth and grazing rates of the marine
planktonic ciliate Strombidinopsis sp. on red-tide and toxic dinoflagellates J EUKARYOT
MICROBIOL 46 (1): 69-76 JAN-FEB 1999

34

Jeong, H.J., Yoo, Y.D. and Kim, J.S. (2002) Outbreak of red tides in the coastal waters
off the southern Saemankeum areas, Jeonbuk, Korea 2. Temporal variations in the
heterotrophic dinoflagellates and ciliates in the summer-fall of 1999 The Sea,Journal of
the Korean Society of Oceanography 7(3): 140-147

35

Jeong, J.C. (2001) Detection of red tide patches using AVHRR and landsat TM data J.
Environ. Impact Assesment 10(1): 1-8

36

Jeong, J.H., Jin, H.J., Sohn, C.H., et al. (1999) Algicidal activity of the seaweed
Corallina pilulifera against red tide microalgae 53rd Annual Meeting of the Phycological
Society of America at the XVI International Botanical Congress, August 1-7, 1999, St.
Louis, Missouri, USA Journal of Phycology 35 (3 SUPPL.) : 16 June, 1999
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confirmed
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22

18

16

32

17

16

17

37

Jeong, J.H., Jin, H.J., Sohn, C.H., et al. (2000) Algicidal activity of the seaweed
Corallina pilulifera against red tide microalgae Journal of Applied Phycology 12 (1) : 37-
43 2000

1

38

Jeong, S.Y., Ishida, K., Ito, Y., et al. (2003) Bacillamide, a novel algicide from the
marine bacterium, Bacillus sp. SY-1, against the harmful dinoflagellate, Cochlodinium
polykrikoides. TETRAHEDRON LETT 44 (43): 8005-8007 OCT 20 2003

39

Jeong, S.Y., Park, Y.T., Kim, M.C., Choi, S.C., Seong, H.K., Kim, J.Y., Kim, T.U. and Lee,
W.J. (2000) Isolation of marine bacteria killing red tide microalgae 4. Characteristics of
algicidal substances, produced form Micrococcus sp. LG-5 and the effects on marine
organisms. Korean Fish. Soc. 33(4): 339-347

40

Missing number

41

Jeong, S.Y., Park, Y.T., Lee, W.J. (2000) Isolation of marine bacteria killing red tide
microalgae. 111. Algicidal effects of marine bacterium, Micrococcus sp. LG-5 against the
harmful dinoflagellate, Cochlodinium polykrikoides. Journal of the Korean Fisheries
Society 33 (4) : 331-338 July, 2000

42

Jeong, S.Y.,Park, Y.T. and Lee, W.J. (2000) Isolation of marine bacteria killing red tide
microalgae 3. Algicidal effects of marine bacterium, Micrococcus sp. LG-5 against the
harmful dinoflagellate, Cochlodinium polykrikoides J. Korean Fish. Soc. 33(4): 331-338

43

Jung, C.S., Choi, W.J., Kim, H.G., Jung, Y.G., Kim, J.B. and Lim, W.A. (1999)
Interrelation between Cochlodinium polykrikoides blooms and community structure of
zooplankton in the coastal waters around Namhaedo in the South Sea of Korea, 1998 Bull.
Nat~ I Fish. Res. Dev. Inst. Korea 57: 153-161

44

Kagoshima Prefectual Fisheries Technology and development center (1985) Existence of cyst
of Cochlodinium sp. 78 Yatsushiro sea type. Report of technical development of mitigation
weasures against Red Tide,1984 (B).50-55.

45

Kang, Y.S., Kim, H.G., Lim, W.A., Lee, C.K., Lee, S.G. and Kim, S.Y. (2002) An unusual
coastal environment and Cochlodinium polykrikoides blooms in 1995 in the South Sea of
Korea Journal of the Korean Society of Oceanography 37(4): 1-12

46

Kang, Y.S., Kwon, J.N., Shon, J.K., Hong, S.J. and Kong, J.Y (2003) Interrelation between
water quality and community structure of phytoplankton around the season of red tide
outbreak off the coast of Tongyeong area, 2002 J. Kor. Fish. Soc. 36(5): 515-521

47

Kim, C.H., Cho, H.J., Shin, J.B., et al. (2002) Regeneration from hyaline cysts of
Cochlodinium polykrikoides (Gymnodiniales, Dinophyceae), a red tide organism along the
Korean coast PHYCOLOGIA 41 (6): 667-669 NOV 2002

12|

48

Kim, C.S. and Cho, Y.C. (2000) Screening for antioxidant activity in some red tide
dinoflagellates Algae 15(1): 23-28

49

Kim, C.S., Bae, H.M. and Cho, Y.C. (2001) Control of harmful algal blooms by clay via
‘photochemical reactions Algae 16(1): 67-73

50

Missing number

51

Kim, C.S., Bae, H.M., Yun, S.J., Cho, Y.C. and Kim, H.G. (2000) Ichthyotoxicity of a
harmful dinoflagellate Cochlodinium polykrikoides: Aspect of hematological responses of
fish exposed to algal bloom J. Fish. Sci. Tech. 3(2): 111-117

52

Kim, C.S., Jee, B.Y. and Bae, H.M. (2002) Structural alterations in the gill of the red
sea bream, Pagrus major, exposed to the harmful dinoflagellate Cochlodinium polykrikoides
J. Fish. Sci, Tech. 5(1): 75-78

53

Kim, C.S., Lee, S.G. and Kim, H.G. (2000) Biochemical responses of fish exposed to a
harmful dinoflagellate Cochlodinium polykrikoides. Journal of Experimental Marine Biology
and Ecology 254: 131-141

54

Missing number

55

Kim, C.S., Lee, S.G., Kim, H.G. and Lee, J.S. (2001) Screening for toxic compounds in the
red tide dinoflagellate Cochlodinium polykrikoides: Is it toxic plankton? Algae 16(4):
457-462

56

57

Missing number

Kim, C.S., Lee, S.G., Lee, C.K., et al. (1999) Reactive oxygen species as causative agents
in the ichthyotoxicity of the red tide dinoflagellate Cochlodinium polykrikoides. J
PLANKTON RES 21 (11): 2105-2115 NOV 1999

58

59

Missing number

Kim, D., Oda, T., Muramatsu, T., et al. (2002) Possible factors responsible for the
ty of Cochlodinium polykrikoides, a red tide phytoplankton COMP BIOCHEM PHYS C 132
15-423 AUG 2002

60

., Sato, Y., Oda, T., et al. (2000) Specific toxic effect of dinoflagellate
Heterocapsa circularisquama on the rotifer Brachionus plicatilis BIOSCI BIOTECH BIOCH 64
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