, Prorocentrum micans
! Dodge (1984)

Phylum (or Division) Pyrrophyta
Class Dinophyceae Fritsch
Order Prorocentrales Lemmermann
Family Prorocentraceae stein
Genus Prorocentrum Ehrenberg
Prorocentrum micans Ehrenberg, 1833

Prorocentrum micans Ehrenberg, 1833

Braarud Rossavik, 1951; Dodge, 1965, Abe’,
1967, Dodge Bibby, 1973; Dodge, 1975; Toriumi, 1979; Burns

Mitchell, 1982; Taylor, 1987 Pt micans
valve view
anterior | posterior
side view

anterior 9
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U anterior  apical spine
spine apical sub-spines
(theca) prorocentriod
plate 2 (valves) plate
(periflagellar platelets) anterior
2 (flagellar) 2 longitu-
dinal flagellum transverse (undulating) flagellum , longitudinal
flagellum 15 '
transverse (undulating)
flagellum valves trichocyst pores
! M.
4
(/5652
(chloroplast)
shaped posterior
65-69 . mesocaryote

procaryote eucaryote
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gl

Trichocyst Pores

um micans

2 Prorocent

Dodge, 1985)

(



13

P. micans , 1}

Braarud Abe’,  Dodge, Toriumi Fukuyo, Bums
1967 1975 , 1979 1981

Rossav- Mitche-
ik, 1951 11,1982
17-38  20-28  20-50 - i 20-25
( )
38-51  48-59  35-70  36-48  40-55  45-50
( )
16-25 : _ _ _
( )
60°N 60
(3

(neritic species)
I
( 3) (Braarud Rossavik, 1951; Silva,1959; Dodge, 1965;
Abe’, 1967; Burns Mitchell, 1982; Taylor, 1987)

p. micans
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Prorocentrun micans (

Rossavik, 1951; « )

(4)
(2527 )

(

i)

Braarud and
. 2522-2530

(2522, 2526, 2527, 2530)

(2527)
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( |, 2522; 2523; 2527)
( , 2507 )
( 2527)
P. ) 91 (2530) P. Jlicans

"trace metals) ,

)
'essential micro-nutrient) )
) (Morel Morel-Laurens, 1983)
)
(chemical spéciation)
? ?

(free metal ion
activities) (chelators'
(Anderson Morel, 1982)

)
(photosynthetic oxidation)

(antagonism)
(Taylor Pollingher, 1987)

? )
organically - bound 12

015815
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CoCl,, (Taylor
Pollingher, 1987)
!
Anderson, Lively, Vaccaro, 1984)
plastocyanin P-700
1 .
chlorophyll
lag phase !
nitrate reductase ? ?
77 ! (Harrison
et al., 1986) Goering, Boisseau Hattori (1977)
25 79
49 - 98 da Guillard (1976)
10 10-10 1 ] lethal Morel,
Rueter Morel (1978) skeletonema costatum
10 s lag phase ?
12.5 ? Schenck (1984)

Gonyaulax tamarensis
! 5x10 13
bx10 13-10 12

(efficiency to toxicity)

10 12-10 1 !
10 1 ?



(micro nutrient)
Lindstrom 8 Rodhe, ( 1978;
?

Peridinium cinctum
p. cinctum fa. westii

Lindstrom’s medium

17

Taylor & Pollingber, 1987)
(growth-limiting)
50

(Thiamine, Biotin. B )

? 50
Patrica et al. (1975 Taylor
Pollingher, 1987» . ? !
! (form) ?
selenite (Se'V) 0.1-10.0
{
(high diversity)
(high biomass) 20-40
)
selenite 40 ? selenate (SeV')
0.1
Ishimaru et al.(1987) ?
] Gymnodinium nagasakiense G.
nagasakiense 100,000

(B12, Biotin, Thiamin)

(Fe, Zn, Mn, Mo, Co, Cu)

20,000
H2Se03
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0.79 (half satualation constant)
0.075
[
selenate, selenite organic form 5
20 selenite '
(in situ.

G. nagasakiense

Measures Burton  (1980)
(dissolved selenium)

selenite selenate

< 0.025-76
( L
equilibium model sillen (1961)
selenate 8.1
Sillen (1961) Sugimura et al.(1976) ( Measures Burton,
1980) selenite selenate |

Ve

(removal)
(regeneration)



1 b ( Measures and Burton, 1980)

No. of Se (nmole/l)

Area samples range species Reference
North Sea 42-56 \Y Goldschmidt h strock, 1935.
Puget Sound 3 Byers et al., 1938
Offshore Japan 0 51-7G \Y Ishibashi et al., 1953
Atlantic and Pacific 28 0.6G-1.52 total ~ Schitz h Turekian, 1965
Long Island Sound 8 1.27-1.52 total ~ Schitz h Turekian, 1965
English Channel 1 G.3 \Y Chau h Riley, 1965
Irish Sea 1 4.3 \Y Chau h Riley, 1965
Coastal Japan 3 0.51-1.01 \Y Shimoishi, 1973
Pacific Ocean 38 051-1.14 \Y Sugimura et al., 1976
Pacific Ocean 38 0.13-1.52 Vi Sugiinura et al., 1976
Coastal Japan 17 0.38-1.39 total  Sugimura et al., 1976
Coastal Japan 5 0.25-0.G3 \Y Yoshii et al., 1799
Coastal Japan 5 0.38-3.5 Vi Yoshii et al., 1799
Coastal Pacific 5 <0.06-0.89 \Y Cutter, 1978
Northeast Atlantic 123 <0.025-0.696 \Y Measures h Burton, 1980

Northeast Atlantic 17 0.316-1.747 total Measures  Burton, 1980
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Selenium (nmol kg'l) % 5f0 1§ 150 Si (jmol kg-1)
05 10 15 6 30 PO« (nmol kg-1)
"vlu Y 7 l‘n ..'l. LY S : .
.‘.“.. ‘ “.n“’\\‘ B Sel
e r
. 2
1000 g
)O»
o
J 2000 - 2
8
. :)3
3000 r . SO E
4000 } { 4 . ;
Se(IV)  Se(vh PO, Si
B selenate selenite
phosphate

silicate 1 ! (
Bruland, 1983)
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nutrient type

0.5-2.3 nM/kg
selenate selenite (Bruland,1983)
!
" Anderson Morel, 1982) !
i Sagasso  Sea

(Glover, 1977)

Ingle Martin  (1971)
ored tide) Gymnodenium breve

Ch breve

Anderson
|

Morel (1982)

Glover (1978)

ferridoxin

(electron carrier)

| (Gonye

(chelator)

1 T V| li

(electron transport)
nitrogenese
Carpenter, 1974)

Nh Ll
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(Anderson Morel, 1978)
(humic acid)

Gymnodinium breve
Florida (Donnelling et al, 1966 ;
, 2530)

EDTA  (ethylenediamine
teracetic acid) NTA (nitrilotri acetic acid)

(Anderson Morel, 1978)

EDTA polyaminocarboxylie acids
(weak acid)

HOOG.CH CH_-COOH

: N-CH_-CH_-N/

HOOC-CH® \u-lz-COOH
EDTA

6 EDTA H,Y2
6 10 EDTA
10 EDTA

EDTA
S | cation



Skoog

West, 1979]

EDTA
skoog

West, 1979)

DTA |
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T

Mt + HY3

EDTA

»

EDTA

2+ divalent metal ion) (Skoog

Graneli, Persson
EDTA
NTA 10 7, 10 6

{

Edler (1986)

NTA

+H

+ 2H+
+ 2H+
+ 2H+

R XRE

W) 4
6 10)

West, 1979) ()

EDTA 10~7, 10.¢
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