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Bristol ~ whabgr? 2241wk Restronguet
=z By =3 arg2)  Chamnel' (35, (34#4:,  Creek”
(F3H+, =Xk ZAISHR) (Badd4)
©A8H4)

As  135-25 1.52~24  8-23 173~727  33~654

Cd  0002~0.025 0.005-048 0.02~005 04-94  0010~0.028 026~030  0.7~38

Cr 0.088-0.56 -

Cu  0.025-064 001~68 02~06  06~54  600~1979 600~19.79  3~176

Heg  0004~0012  0.003~0.08 0.009~0.07 0.005~0.03

Ni 0.18~070  001~48  8-~35 0.2~3.0 1~18

Se 006~0.12  0.09~047 02~18 0.1~03

Pb 0006~0015 0.006~123 001~0.045 0.385~13 <24

Zn 0.0007~0.588

0.006~70 0.1-0.3 2.7-44 548~48.13 5.48~48.13 22~20460

1) Furness and Rainbow, 1990

2) @R FAT2,

3) g FATL, 1

4) & 5, 1996.

1994
992.
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Metal concentration(ug ")

Species H 2 References
Ag As Cd Cu Hg Ni Pb Zn
7 >3 .
Gl R 03 Reduced C* fixation ~ Sunda et al., 1981
- <y . . 4
AT 10 1.0 10 Reduced C fixation  Thragin and Patin, 1976
7 21 4 .
A 10.0 Reduced C'* fixation ~ Saward e al., 1975
zo] gz - . .
Ad23 23 112 64 <60 60 20 20 Reduced C'fixation Holibaugh et al., 1980
Mmmc{maw.v 216 Reduced growth Sunda and Lewis, 1978
Iutheri 0.07(Cu™")
7 o L=z —
AATF 0.8 Reduced divison Thomas et al., 1977
2 2] By
dd=3 L0 Reduced productivity  Thomas er al., 1977
Z =zl 3 i
A 77 15 Reduced photosynthesis Davis and Sleep, 1979
7 4| = 2
AAZF 5 Reduced growth Sunders and Vermersch,
1982
2.7 2= UF MY T55H
B 5.7 HESMN 38 = 585
Species Associated metals Environmental event Situation  References
Heterosigma Fe, Mn River run-off in situ Mee et al., 1986
akashiwo Formation of bottom water Tauber, 1981
with low oxygen content Smayda and Shimizu, 1991
Gymnedinium  Fe River run-off in Florida insieand  Wells er al., 1991
breve invitro Katsunga et al., 1984
Gymnodinium sp. Fe Shrimp pond in situ Jiasheng e al., 1991
Mn
32~172 times higher
than seawater content
Skeletonema Metal seawater shrimp pond Shrimp pond in situ Mingyuan, 1991
costarum, Fe 10 27~50
Coscinodiscus sp. Mn 2 0.22~0.47
Pb 03 0.003~0.01
Zn 1 0.22~0.26
Cr 05 <0.1
cd 0.1 <0.0046
Cu 3 <0.01
Hg 03 <0.003
Aureococcus Metal  conc. growth Complexing ability of in vitro and Cosper et al., 1991
anophagefferens (umol I ) response detergent (phosphate) in situ
Fe 9 increased

Se 0.009 reduced
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Gonyaulax spinifera complex  Gonyaulax spinifera complex Gonyaulax spinifera complex
(Spiniferiles elongatus) (Spiniferiles mirabilis) (Spiniferiles hyperacanthur)

’}'d("%{ﬁt

Gonyaulax spinifera complex  Gonyaulax scruobae Gonyaulax sp.
(Spiniferiles ramosus) (Spiniferiles bullvideus) (Spiniferiles et. delicatus) J

N

A8 5.5 0l 71Xl B&8 *= Gonyaulax29 SHEA}
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J8 5.7 BEE Y07|= MAEEEAE. (a) Cochlodinium polykrikoides, (b)
Alexandrium tamarense, (¢) Dinophysis fortii, (d) Gymnodinium sanguinum, (e)
Ceratium furca, (f) Ceratium fusus, (g) Prorocentrum minimum, (h)

Prorocentrum gracile



H 5.8 MAIZOE 23T MTE AOJ|= EAAE =7
Division Class Order Genus
Bacteriomycota Pseudomonadomycetes Rhodobacteriales Chromatium
Cyanophyta Cyanophyceae Nostocales Tricodesmium
Anabaena
Chroococcales Microcystis
Cryptophyceae Cryptomonadales Chyptomonadales Chroomonas
Cryptomoras
Rhodomonas
Ebriophyceae Ebriales Ebria
Dinophyta Dinophyceae Prorocentrales Prorocentrum
Dinophysiales Dinophysis
Gymnodiniales Cochlodiniiim
Gymnodiniwm
Oxyrrhis
Noctilucales Noctiluca
Peridiniales Ceratium
Gonyaulax
Peridinium
Pyrodinium
Alexandrium
Haptophyta Haptophyceae Prymnesiales Prymnesium
Chrysophyta Chrysophyceae Ochromonadales Uroglena
Dictyochales Dictyvocha
Bacillariophyceae Centrales Cyclotella
Coscinodiscus
Skeletonema
Chaetoceros
Pennales Fragilaria
Asterionella
Nirzschia
Navicula
Rhaphidophyceae Rhaphidomonadales Chatronella
Fibrocapsa
Heterosigma
Euglenophyt Euglenophyceae Euglenales Eutreptia
Euwtreptiella
Euglena
Chlorophyta Prasinophyceae Pyramimonadales Pyramimonas
Nephroselmidales Micromonas
Prasino dales Tetraselmis
Chlorophyceae Volvocales Dunaliella
Olmmannsiellopsis
Protozoa
Ciliophora Kinetofraagminophorea Prostomatida Mesodinium
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Alexandrium catenella PSP(saxitoxin, gonyotoxins)
Alexandrivum tamarense PSP(saxitoxin, gonyotoxins)
Alexandrium cohorticula PSP(saxitoxin, gonyotoxins)
Pvrodinivm bahamense var. compressum PSP(saxitoxin, gonyotoxins)
Gymnodinium catenatum PSP(saxitoxin, gonyotoxins)
Prorocentrum lima DSP(okadaic acid derivatives)
Dinophysis acuminata DSP(okadaic acid derivatives)
Dinophysis caudata DSP(okadaic acid derivatives)
Gymndinium breve NTX(brevetoxin)
Gambierdiscus toxicus MYX(ciguatoxin)
Nitzschia pungens ATX(domoic acid)

18 5.8 PSP 2R EL
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H 510 OIiF HAE 2

OJl= HEYE

HzAE A As A =4

Amphidinium carieri o] 3 7 (test fish) Choline esters

A. Klebsii o] | 5 (test fish) Acetycholinelike subatances
Chattonella spp. o} 7| F (o) Fat soluble substances
Cochlodinium Type 78 o) F(Hel) =

Gymnodinium nagasakiense o] o F(e]) Fat soluble solbstances

G. venificum ol s 7/ () Acetyl cholinelike substances
Noctiluca miliaris o] o} F(Killfish) Ammonia

Peridinium polonicum o] 5} 5 (Killfish) Glenodinine
Protogonyaulax spp. o) F(FA1 7] %01) Cytotoxin

Prymnesium parvim o 3| F (o] 22} o)  Prymnesin(cytotoxin)
Microcystis aeruginosa = Polypeptide

Anabacena flos-aquae 74, B Acetyl-derivatives
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