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0.1-6
. . 2548 1.68+1.34
1.03+0.85
(p<0.05)
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.. 2548 0.85+0.60 ,
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28.82+4.13 psu . . 2548
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15
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()

(psu)

Q)

(jaM)
(QUM)

(Q-m)

(Jom

2547

(mg/l)

2548

1
(19
5.31+4.34
0.26+0.31
3.83+2.29
28.59+0.95
29.86+3.57
4.81+1.08
7.51+0.14
18.26+15.09
4.25+3.27
50.61+23.33
2.23+0.53

48.56+20.36

. 2547

2
( 5-8)
11.97+3.06
2.32+0.96
0.40+0.30
30.03+1.57
29.05+2.01
6.26+0.29
8.09+0.04
3.39+4.27
0.27+0.50
3.04+2.88
0.44+0.18

11.89+14

1
( 1-2)
6.01+4.38
0.33+0.13
2.27+0.88
13.48+10.22
30.80+1.43
3.50+1.21
7.32+0.75
4.12+2.12
1.00+0.51
11.03+13.35
1.69+0.88

94.98+31.36

2
( 5-8)
10.98+3.06
1.65+1.25
0.65+0.23
27.97+4.34
30.29+0.37
5.03+0.57
8.12+0.10
1.00+1.58
1.82+1.14
4.67+2.72
1.04+0.27

48.04+26.22

1
( 1-4)
6.24+3.75
0.56+0.25
0.46+0.79
31.40+0.85
28.43+1.17
5.24+0.80
7.66+0.31
2.94+1.79
4.66+4.68
6.49+8.27
2.13+0.83

66.08+55.30

. 2548

2
( 5-8)
11.04+3.67
2.80+1.40
0.46+0.17
31.89+0.87
27.74+0.26
5.79+0.50
8.01+0.08
1.92+0.85
0.20+0.17
15.86+40.96
0.53+0.20

20.32+10.23
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.. 2547 0.35+0.18
. 2548
.. 2547
v 1
.. 2547
56,33 L
o
34 ro
.. 2547 Lo
b
50-80 P
5 7 L
20 1J.

o1

0.89+0.51

0.18-

0.78+0.55

0.15+0.07

28-98

50



40 7
. . 2548 ?
12-25

40

35
7  8( 35

_ ? ?
(P < 0.05)
_ ?
(p<0.05)
12.000
15 B
8 10000 T—— =" A1
£ 8000 T F SN
= P
[ 6.000 |— — S B .
=
S
»
§| 4.000 - e N == T
‘% '\1
g 2000 : ] L 7
n —
0.000 — —— T . x
1 2 3 4 5 6 7 8
f— .. 2547 [ 4 9548

34



100%

80%

g 60% -

40%

20%

0%

100%

®
<
B3

60%

aalsad Lo

AUV IN

-

20%

0%

100/

80%

a_to

famuvadnaalifas

-~

20% -

0% -

m u i microplankton H B nanoplankton L lpicoplankton mtotal chlorophyll_a

3.5

40% -

60% -

40% -

. 2548

(* _
2548)

1.000

- 0.500

7.000

6.000

4.000

- 3.000

- 2.000

1.000

- 0.000

5.000

< &
] _LOYNWUA

analiWa

5



60

4.
4.1
4 Cyanophyta, Chlorophyta, Chromophyta
Bacillariophyta 87 189
7 6 5 47
20 2 O scillatoria

Thalassiosira
O scillatoria Thalassiosira Cyclotella,
Coscinodiscus, Guinardia, Odontella, Rhizosolenia, Chaetoceros, Thalassionema,

rirella, Noctiluca, Protoperidinum, Ceratium Pseudo-nitzschia

( :
2527, , 2538, , 2546)

0.20-29.93 psu
Chroococcus, Merismopedia, Spirulina, Anabaenopsis, Euglena,
Lepocinclis, Phacus, Strombomonas, Trachelomonas, Tetrahedron, Actinastrum,

Scenedesmus, Pediastrum, Closterium, Staurastrum, Asterolomphalus, Diploneis

Petrodictyon ( , 2542)

Lingulodinium
Hemidiscus, Bellerochea, Helicotheca, Amphora,
Bacillaria, Cylindrotheca, Gyrodinium,, Gonyaulax O xytoxum
Hyalodiscus, Azpeitia, Actinoptychus, Auliscus, Climacodium,
Neostreptotheca, Proboscia, UnNknown centric diatom sp.1, Histioneis, Ornithocercus,

Histioneis, Alaxandrium, Goniodoma, Corythodinium, Podolampas Distephanus

32



3.2

60-79, F
20-39, R

Taxa
Division Cyanophyta
Class Cyanophyceae

Order Chroococcales

Family Chroococcaceae

Chroococus sp.
Merismopedia sp.
Order Oscillatoriales

Family Oscillatoriaceae

Lyngbya sp.
Oscillatona spp.
Spirulina sp.
Order Nostocales
Family Nostocaceae
Anabaena sp.
Anabaenopsis sp.

Division Chlorophyta
Class Euglenophyta
Order Euglenales

Family Euglenaeae
Euglena spp.
Lepocinclis sp.
Phacus spp.

Strombomonas spp.

Trachelomonas sp.

: R

(Dominant) 80-100, A
(Frequent) 40-59, o
(Rare) 10-19, NF
. 2547
NF NF R
NF NF R
NF NF r
R R
NF R
NF R
NF NF
NF NF R
NF NF R
NF NF R
NF NF R
NF NF R

(Not found))

NF

9 F

9 999 9

6l

(Abundant)

(Occassional)

. 2548

4 F

NF

NF

9 99 9 9



32 ( )
. 2547
Taxa
Class Chlorophyceae
Order Chlorococcales
Family Chlorococcaceae
Tetrahedron spp. NF NF
Family Scenedesmaceae
Actinastrum spp. NF NF
Scenedesmus spp. NF NF
Family Flydrodictyaceae
Pediastrum spp. NF NF
Order Zygnematales
Family Desmidiaceae
Closterium sp. NF NF
Staurastrum sp. NF NF
Division Bacillariophyta
Class Bacillariophyceae
Subclass Thalassiosiraphycidae
Order Thalassiosirales
Suborder Cosinodiscineae
Family Thalassiosiraceae
Thalassiosira spp. R R
Planktoniella sp. NF NF
Family Skeleyonemataceae
Skeletonema sp. D R
Family Stephanodiscaceae
Cyclotella spp. R R
Hyalodiscus sp. NF NF

'R

NF

NF

NF
NF

NF

NF
NF

NF

NF

NF

NF

NF

NF

NF

62

. 2548

NF

NF
NF

NF

NF
NF

NF



32 ()

Taxa
Order Palariales
Family Palariaceae
Palaria sulcata R
Order Cosinodiscaceae
Family Coscinodiscaceae

Coscinodiscus spp. R
Family Hemidiscaceae
Hemidiscus sp. NF
Actinocyklus spp. NF
Azpeitia nodulifera NF
Family Fleliopeltaceae
Actinoptychus sp. NF
Order Asterolamprales
Family Asterolampraceae
Asterolampra sp. NF
Asterolomphalus sp. NF

Subclass Biddulphiophycidae

Order Triceratiales
Family Triceratiales
Triceratium favus
Odontella spp.
Auliscus sp. NF
Order Hemiaulales

Family Hemiaulaceae

Hemiaulus sp. NF
Eucampia spp. R
Climacodium sp. NF

'R

.. 2547

NF
NF

NF

NF

NF
NF

NF

NF

NF

NF

NF

NF
NF

NF
NF
NF

NF

NF

NF

NF
NF

NF

NF

NF

NF

NF
NF

NF

NF

63

.. 2548

NF

NF

NF



32 ()

Taxa
Family Bellerochaeceae

Bellerochea sp.

Family streptothecaceae
Helicotheca sp.
Neostreptotheca sp.

Subclass Rhizosoleniophycidae

Order Rhizosoleniales
Family Rhizosoleniaceae
Rhizosolenia spp.
Proboscia sp.
Guinardia spp.
Subclass Chaetocerotophycidae

Order Chaetocerotales
Family Chaetocerotaceae
Chaetoceros spp.
Bacteriastrum spp.
unknown centric diatom sp.1
unknown centric diatom sp.2
unknown centric diatom sp.3

Class Fragilariophyceae
Order Thalassionematales

Family Thalassionemataceae
Thalassionema spp.
Thalassiotrix spp.

Class Bacillariophycidae
Subclass Bacillariophycidae
Order Naviculales

Family Lyrellales
Lyrella robertsiana
'R

NF

NF
NF

NF

NF
NF
NF
NF

NF

NF

. 2547

NF

NF
NF

NF

NF
NF

NF

NF

NF
NF

NF

NF
NF
NF
NF

NF

NF

NF

NF
NF

NF

NF
NF

NF

NF

NF

NF

NF

64

.. 2548

NF
NF



32( )
.. 2547
Taxa
Family Amphipleuraceae
Frickea sp. R NF
Family Diploneidineae
Diploneis sp. NF NF
Family Naviculaceae
Navicula spp. NF R
Trachyneis sp. NF NF
Family Pleurosigmataceae
Pleurosigma spp.
Gyrosigma spp.
Order Thalassiophysales
Family Catenulaceae
Amphora sp. NF r'
Order Bacillariales
Family Bacillariaceae
Bacillaria sp. R R
Pseudo-nitzschia sp. R F
Nitzschia spp. R R
Cylindrotheca sp. NF NF
Order  rirellales
Family Amphipleuraceae
Frickea sp. R NF
Petrodictyon sp. NF NF
Family Surirellaceae
rirella spp. R R
Campylodiscus sp. R NF

'R

65

. 2548
R NF NF R
R NF NF NF
R NF R R
NF r NF NF
NF NF R R
NF NF R R
NF R R R
R R R R
NF NF R R
R NF NF R
' NF NF NF
R R R R
R NF NF r



32 ()

Taxa
Class Dinophyceae
Order Prorocentrales
Family Prorocentraceae
Prorocentrum spp.

Order Dinophysiales

Family Dinophysiaceae
Dinophysis spp.
Histioneis sp.
Ornithocercus sp.

Order Gymnodiniales
Family Gymnodiniaceae
Gymnodinium spp.
Gyrodinium spp.
Order Noctilucales

Family Noctilucaceae

Noctiluca scintillans
Order Gonyaulacales

Family Ceratiaceae
Ceratium spp.

Family Goniodomaceae
Alaxandrium sp.
Goniodoma sp.

Family Gonyaulacaceae

Gonyaulax spp.
Lingulodinium sp.
Family Oxytoxaceae
Corythodinium sp.
Oxytoxum spp.

'R

NF

NF
NF

NF
NF

NF
NF

NF

NF
NF

.. 2547

NF
NF

NF

NF
NF

NF
NF

NF
NF

NF

NF
NF

NF
NF

NF

NF

NF
NF

NF
NF

NF
NF

NF
NF

NF

NF
NF

NF
NF

NF
NF

NF
NF

NF
NF

NF

NF

66

.. 2548
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Taxa
Family Pyrophacaceae
Pyrophacus spp.
Order Peridiniales
Family Calciodineliaceae
Scrippsiella sp.
Family Kolkwitziellaceae
Diplopelta sp.
Family Peridiniaceae
Family Podolampadaceae
Podolampas spp.
Family Protoperidiniaceae
Protopendinum spp.
Class Dictyochophyceae
Order Dictyochales
Family Dictyochaceae
Dictyocha sp.
Distephanus sp.
'R

NF

NF

NF

NF

NF

.. 2547

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

67

.. 2548

NF



4.2

2.95x104

99

. .2548

59.33

( 38

68

. . 2547

. . 2547 1.83X1031.66X106
8.77X1 2 4.03X104
1.07x 104-8.50x 105
6.43xLo3-1.04x 105
( 3.6)
Skeletonema costatum
. . 2547 (
. . 2547
71.06-90.64
22.72-83.12
33.92-92.55

3.7)
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4.3

Chaetoceros

17.38-93.6 2.71-71.10

Oscillatoria Spirulina ( 3.11)
0-13.19
Chaetoceros

0-23.48 0-34.01

. . 2548 Chaetoceros

0-58.12 0-53.90
Oscillatoria
9.80-56.80 0.19-23.92
( 3.9)
. . 2547
Oscillatoria Spirulina
Skeletonema
. . 2547

Oscillatoria ( 3.12)

Pseudo-nitzschia (

Rhizosolenia

72

. . 2547 Skeletonema
92.39-99.26

3.10)
4.27-76.95

Skeletonema

Pleurosigma ( 3.10)
. 2547
. . 2548
.2547

Thalassiosira
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A-.Skeletonema] B: Pseudo-nitzschia\ C: Chaetoceros

: Oscillatoria, E Pleurosigma
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A Oscillatoria; B: Chaetoceros; C: Spirulina; D: Rhizosolenia

3.12

A: Thalassiosira\ B: Oscillatoria
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44 ?
(Shannon-Weiner diversity index, h')
0.03-2.59 0.41-2.14
? (Pielou evenness index, /)
0.01-0.82 0.25-0.64

. . 2547 0.63+0.05

0.18+0.04 1.38+0.07 0.51+0.05
. . 2548 1.78+0.26 0.54+0.06 ( 3.13)
. . 2547 . costatum
. . 2547
0.07+0.07 ( 3.14) ?
. . 2547

.. 2547 ( 3.14)
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3.3 (Pearson Correlation)

() -0.324

() -0.327
(psu) -0.406
(c) .

(mgfl)
(M)

(M)
(M) .
(M) 0.329
(M) 0.450

(p<0.05)

-0.355
-0.435

-0.367

-0.399

0.552
0.493

(p<0.05)

-0.384

-0.456

0315

0.669

2547

-0.717

-0.407
-0.633

0518

-0.799

-0.493
-0.749

0519

2548

-0.741

-0.428
-0.712

0473

0312

0.669

0.329

0.359

-0.408

0.356

-0.329
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(Bray-Curtis similarity) dendrogram
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1 (cluster 1)
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3 (cluster 1l b) 2
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99.22
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3.4

™

?)

Cluster 11
/
Mean SE.
30.61 1.32
14.86 9.86
(mg/l) 3.45 1.08
7.46 0.72
6.20 3.95
0.44 0.30
2.04 0.92
3.89 2.13
1.25 0.87
9.84 12.05
1.61 0.80
90.50 32.91
(iig /9 4.10 2.13
' ((agl 9 0.95 0.72
(g3 2.22 1.25
(ng/) 0.93 0.97
(cell/] 14,056 13,084

Cluster ” a2

Mean

28.50

29.90
5.39
8.04

10.37

21.75
1.90
0.34
0.90

0.66

29,945

S.E.

1.50
2.46
1.12
0.11
3.92
1.27
0.45

2.54

0.88

23.58

16.20
1.17
0.33
0.84
0.55

33,888

84

Cluster ” b3
Mean S.E.
29.84 2.70
29.65 1.83
4.74 0.91
7.48 0.16
6.33 4.46
0.25 0.16
1.24 1.90
13.39 14.00
5.79 3.59
36.33 28.53
2.47 0.45
72.35 36.42
2.53 1.39
0.16 0.15
1.91 1.15
0.46 0.39

271,731

533,220
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Division

Cyanophyta

Chlorophyta

3.5

Class

Cyanophyceae

Euglenophyceae

Sub-Class

Order

Chroococcales

Oscillatoriales

Nostocales

Euglenales

Family

Chroococcaceae

Oscillatoriaceae

Nostocaceae

Euglenaeae

Scientific name

Chroococus sp.
Merismopedia tenuissima
Lynghya sp.
Oscillatoria sp.1
Oscillatoria sp.2
Oscillatoria sp.3
Oscillatoria sp.4
Spirulina sp.

Anabaena sp.
Anabaenopsis circularis
Euglena acus

Euglena limnophila
Euglena repulsans
Euglena sp.

Lepocinclis fusiformis
Phacus angulatus
Phacus contortus
Phacus helicoides



Division

3.5 (

)

Class

Chlorophyceae

Sub-Class

Order

Chlorococcales

Family

Chlorococcaceae

Scenedesmaceae

Hydrodictyaceae

Scientific name

Phacus longicauda

Strombomonas acuminatus
Strombomonas gibberosa
Strombomonas maxima
Strombomonas sp.1

Strombomonas sp.2

Strombomonas sp.3

Trachelomonas intermedia var. papillifera
Tetrahedron regulare var. regulare
Tetrahedron trigonum var. trigonum
Actinastrum hantzschii var. hantzschii
Actinastrum fluviatile

Scenedesmus acuminatus
Scenedesmus acutus
Scenedesmusjavanensis
Scenedesmus quadricauda
Pediastrum duplex

Pediastrum boryanum var. longicorne
Pediastrum obtusum
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Division Class Sub-Class Order Family Scientific name

Zygnematales Desmidiaceae Closterium setaceum
Closterium strigosum
Staurastrum sp.
Bacillariophyta Bacillariophyceae Thalassiosiraphycidae Thalassiosirales Thalassiosiraceae Thalassiosira ecenntrica
Thalassiosira ferelineata
Thalassiosira kushirensis
Thalassiosira sp.1
Thalassiosira sp.2
Planktoniella blanda
Skeleyonemataceae Skeletonema costatum
Stephanodiscaceae Cyclotella striata
Cyclotella stylorum
Cyclotella sp.1
Cyclotella sp.2
Hyalodiscus stelliger
Palariales Palariaceae Palana sulcata
Coscinodiscales Coscinodiscaceae Coscinodiscus asteromphalus
Coscinodiscus gigas
Coscinodiscus radiatus



Division

3.5 (

)

Class

Sub-Class

Biddulphiophycidae

Order Family

Hemidiscaceae

Heliopeltaceae
Asterolamprales Asterolampraceae

Triceratiales Triceratiaceae

Scientific name

Coscinodiscus subtilis
Coscinodiscus sp.1
Coscinodiscus sp.2
Coscinodiscus sp.3
Hemidiscus cuneiformis
Actinocyclus kutzingii
Actinocyclus normanii
Actinocyclus sp.1
Actinocyclus sp.2
Actinocyclus sp.3
Actinocyclus sp.4
Actinocyclus sp.5
Actinocyclus sp.6
Azpeitia nodulifera
Actinoptychus sp.
Asteroiampra marylandica
Asterolomphalus elegans
Triceratium favus
Triceratium cf. favus



Division

3.5 (

)

Class

Sub-Class

Rhizosoleniophycidae

Order

Hemiaulales

Rhizosoleniales

Family

Hemiaulaceae

Bellerochaeceae
streptothecaceae

Rhizosoleniaceae

Scientific name

Triceratium favus f. quadrata
Triceratium sp.

Odontella aurita

Odontella mobiliensis
Odontella obtusa

Odontella sinensis

Auliscus sculptus

Hemiaulus hauckii
Hemiaulus indicus
Eucampia zodiacus
Climacodium frauenfeldianum
Bellerochea horologicalis
Helicotheca temesis
Neostreptotheca subindica
Rhizosolenia imbricata
Rhizosolenia setigera
Rhizosolenia robusta
Proboscia alata

Guinardia cylindrus
Guinardia flaccida

°8



Division

3.5 (

)

Class

Fragilariophyceae

Bacillariophycidae

Sub-Class

Chaetocerotophycidae

Bacillariophycidae

Order Family
Chaetocerotales Chaetocerotaceae
Thalassionematales Thalassionemataceae

Naviculales Lyrellales
Amphipleuraceae
Diploneidineae

Scientific name

Guinardia striata
Chaetoceros borealis
Chaetoceros lorenzianus
Chaetoceros paradoxus
Chaetoceros pseudocurvisetus
Bacteriastrum delicatulum
Bacteriastrum elongatum
Bacteriastrum furcatum
Bacteriastrum hyalinum
Unknowm centric diatom sp.1
Unknowm centric diatom sp.2
Unknowm centric diatom sp.3
Thalassionema frauenfeldii
Thalassionema javanicum
Thalassionema sp.
Thalassiotrix sp. 1
Thalassiotrix sp.2

Lyrella robertsiana

Frickea lewisiana

Diploneis sp.

co



35( )
Division Class Sub-Class Order Family Scientific name

Naviculaceae Navicula sp.1
Navicula sp.2
Navicula sp.3
Navicula sp.4
Trachyneis aspera var. unilatera
Pleurosigmataceae Pleurosigma angulatum
Pleurosigma normanii
Pleurosigma sp.
Gyrosigma balticam
Gyrosigma spencerii
Thalassiophysale Catenulaceae Amphora sp.
Bacillariales Bacillariaceae Bacillaria paxillifer
Pseudo-nitzschia pungens
Nitzschia longissima
Nitzschia sp.
Cylindrotheca closterium
Surirellales Entomoneidaceae Entomoneis sp.
Petrodictyon gemma
Surirellaceae Surirella cf. fluminesis



3.5 (

Division

Division
Chromophyta

)

Class

Dinophyceae

Sub-Class

Order

Prorocentrales

Dinophysiales

Gymnodiniales

Family

Prorocentraceae

Dinophysiaceae

Gymnodiniaceae

Scientific name

Surirella sp.

Campylodiscus daemelianus
Campylodiscus brightwellii
Campylodiscus sp.
Prorocentrum micans
Prorocentrum sigmoides
Dinophysis caudata
Dinophysis miles

Dinophysis miles var. indica
Dinophysis miles var. schoeteri
Dinophysis mitra

Dinophysis rudgei

Histioneis costata
Ornithocercus magnificus
Gymnodinium sanguinea
Gymnodinium sp.1
Gymnodinium sp.2
Gyrodinium cf. spirale
Gyrodinium sp.1



35( )

Division Class Sub-Class Order Family Scientific name
Noctilucales Noctilucaceae Noctiluca scintillans
Gonyaulacales Ceratiaceae Ceratium bohmii

Ceratium furca

Ceratium fusus

Ceratium horridum

Ceratium macroceros Ceratium

Ceratium massilience

Ceratium schmidtii

Ceratium trichoceros

Ceratium tripos var. atlanticum

Ceratium tripos var. pulchelium f.

semipulchelum
Goniodomaceae Alaxandrium sp.

Goniodoma polyedricum
Gonyaulacaceae Gonyaulax spinifera

Gonyaulax polygramma

Lingulodinium polyedra

Corythodinium tesselatum

Oxytoxaceae Oxytoxum scolopax



35 ( )

Division Class Sub-Class Order Family Scientific name

Pyrophacaceae Pyrophocus horologium

Pyrophocus stenii

Peridiniales Calciodinellaceae Scrippsiella trochoidea
Congruentidiaceae Diplopelta asymmetrica
Podolampadaceae Podolampas bipes

Podolampas palmipes
Protoperidiniaceae Protoperidinium conicum
Protoperidinium curtipes
Protoperidinium depressum
Protoperidinium leonis
Protoperidinium oceanicum
Protoperidinium ovum
Protoperidinium pentagonum
Protoperidinium spinulosum
Protoperidinium subinerme
Division Dictyochophyceae Dictyochales Dictyochaceae Dictyocha fibula

Chromophyta Distephanus speculum



%

Division Cyanophyta
Class Cyanophyceae
Order Chroococcales
Family Chroococcaceae
Genus Chroococcus Nageli
sheath
sheath 2-16
Chroococcus sp. ( 3.18)

Genus Merismopedia Meyen
sheath
Merismopedia tenuissima Lemmermann ( 3.19)

Desikachary, 1959, p. 155, p. 153, pi. 30; Yamagishi, 1992, p. 11, p. 181, pi. 2

2 sheath

10pm 20 pm

3.18 Chroococcus sp. 3.19 Merismopedia tenuissima

Lemmermann



Order Oscillatoriales
Family Oscillatoriaceae

Genus Lyngbya Agardh

97

trichome trichome
sheath
Lyngbya sp. ( 3.20)
sheath trichome
trichome 6 3
Genus Oscillartoria Vaucher
trichome trichome
sheath (apical call) calyptra
(capitate) gliding movement
transapical axis
Oscillartoria sp.1 ( 3.21)
trichome sheath trichome
trichome 2.5 1
Oscillartoria sp.2 ( 3.22)
trichome sheath trichome
trichome 7 2
Oscillartoria sp.3 ( 3.23)
trichome sheath trichome
trichome 6 2
Oscillartoria sp.4 ( 3.24)
trichome 3
Genus Spimlina Turpin
trichome sheath
trichome
Spirulina sp. ( 3.25)
trichome sheath
trichome 4 24

48



3.20 Lyngbya sp.

20 pm

3.22 Oscillartoria sp.2

c 20 pm

3.24 Oscillartoria sp.4

%

30 pm

3.21 Oscillartoria sp.1

3.23 Oscillartoria sp.3

40 pum

3.25 Spirulina sp.
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Order Nostocales
Family Nostocaceae
Genus Anabaena Bory

trichome sheath trichome heterocyst

Anabaena sp. ( 3.26)
trichome 2 3

heterocyst 3 2

Genus Anabaenopsis (Woloszynska) v.v.Miller
trichome heterocyst 1
akinete akinete

Anabaenopsis circulans (G.s. West) Woloszynska & Miller

( 3.27)
Desikachary, 1959, p. 356-357, pi. 63, fig. 3, 5 ; Yamagishi, 1992, p.14, p. 182,
pi. 3, fig. 7-8

granules heterocyst

heterocyst 10 7

3.26 Anabaena sp. 3.27 Anabaenopsis circularis (G.s. West)

Woloszynska & Miller



100

Division Chlorophyta
Class Euglenophyta
Order Euglenales
Family Euglenaeae

Genus Euglena Ehrenberg

anterior eye spot pyrenoid anterior canal
Euglena acus Ehrenberg ( 3.28)
John étal., 2002 p. 148, p.149, fig.A
Synonym: Euglena acus vars. Rigida K Hubner, lata Svirenko Jongissima Deflandre,

Euglena acutissima Lemmermann

(s-shape)
pyrenoid

paramylon 1/3-1/6

eye spot canal 7-28.3

52-311
Euglena limnophila Lemmermann ( 3.29)
John étal., 2002, p. 153, P. 149, pl. 34, fig. B
spindle-shape anterior posterior

flagellum pellicle
paramylon eye spot 13 a1

Euglena repulsans J.Schiller ( 3.30)
John étal., 2002, p. 153, p. 152, pl. 35, fig. K
anterior
18 48
Euglena sp. ( 3.31)
anterior posterior tail

31 76
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Genus Lepocinclis Perty

spindle-shape longitudinal striae
flagellun 1 apical resevior paramylon
pyrenoid
Lepocinclis fusiformis (H.J. Carter) Lemmermann ( 3.32)

John étal., 2002, p.159, pl. 38, fig. |
Synonym: Lepocinclis spagnophila Lemmermann
lemon shape paramylon

22 33

Genus Phacus Dujardin
oval, ellipsoidal, pear-shape, soindle-shape
apical axis 1
apical pyrenoid
paramylon
Phacus angulatus Pochmann ( 3.33)

Yamagishi, 1992, p. 37, pl. 192, fig. 15-17

anterior
paramylon 2 24 32
Phacus contortus Bourrelly ( 3.34)
Yamagishi, 1992, p. 39, p.193, pl. 14, fig. 4-8
dorsal
posterior anterior paramylon 2 28
46
Phacus helicoides Pochmann ( 3.35)

John, 2002, p. 162, p.163, pl. 39, fig. P; Yamagishi, 1992, p.14, p. 195, pl. 186,
fig. 1-3 Synonym: Euglena longicauda vars. torta Lemmermann fo. helicoides
spindle-shape 1.5-3
(bulges) 2-3 2
( 25
) paramylon 1 pellicle
60

133



Phacus longicauda (Ehrenberg) Dujardin ( 3.36)
John, 2002, p.165, p.163, pi. 39, fig. L; Yamagishi, 1992, p.194, pi. 15, fig. 5

Synonym: Phacus longicauda Ehrenberg

obovoid anterior tail

27 133

Genus Strombomonas Deflandre

(lorica) 1

pyrenoid eye spot apical reservoir  paramylon 2

Strombomonas acuminatus (Schmarda) Deflandre (

John étal., 2002 p., p. 526, pi.130, fig. o
Synonyms: Strombomonas acuminata var. Triangulata Skvortzov,

verrucosa formemae conspera, dadai, ovalis T.G. Popova

24 tail collar 47

Strombomonas gibberosa (Playfair) Deflandre (
Yamagishi, 1992, p. 53, p. 199, fig. 1-2
rhomboid
tail
granules 32
tail collar 79
Strombomonas maxima (Skvorzov) Deflandre (

Yamagishi, T. 1992 p. 54, p. 200 fig. 1-2

collar mouth tail
31
73
Strombomonas sp.1 ( 3.40)
24
73
Strombomonas sp.2 ( 3.41)
22
55

102

3.37)
Strombomonas
3.38)
collar mouth
3.39)
collar
tail collar
tail collar
tail collar
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Strombomonas sp.3 ( 3.42)

! tail 21
collar 37
Genus Trachelomonas Ehrenberg
lorica
spine 2 pyrenoid paramylon

Trachelomonas intermedia Dangerad var. Papillifera (Popova)
3.43)
Yamagishi, 1992, p.64, pi. 23

collar mouth

15-17 21-22
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20 um i S 20 um
3.28 Euglena acus Ehrenberg 3.29 Euglena limnophila Lemmermann
\

IA

20 pm 20 [im

3.30 Euglena repulsans J.Schiller 3.31 Euglena sp.

10fini 10 -

3.32 Lepocinclis fusiformis (H.J. Carter) 3.33 Phacus angulatus Pochmann

Lemmermann

3.34 Phacus contortus Bourrelly 3.35 Phacus helicoides Pochmann



20 (

3.36 Phacus longicauda (Ehrenberg)

Dujardin

20 pm

3.38 Strombomonas gibberosa (Playfair)

Deflandre

20 pm

3.40 Strombomonas sp.1

10 pm

3.42 Strombomonas sp.3

105

10 pm

3.37 Strombomonas acuminatus

(Schmarda) Deflandr

20 pm

3.39 Strombomonas maxima (Skvorzov)

Deflandre

10 (1

3.41 Strombomonas sp.2

10 pm

3.43 Trachelomonas intermedia Dangerad

var. papillifera (Popova)
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Class Chlorophyceae
Order Chlorococcales
Family Chlorococcaceae

Genus Tetraedron Kuetzing

3 4
5 3
granule 1 pyrenoid
Tetraedron regulare Kuetzing var. regulare ( 3.44)
Yamagishi,1992 p. 86, fig. 7-8
spine
spine 14-45
Tetraedron trigonum (Naegeli) Hansgirg var. trigonum ( 3.45)
Yamagishi, T. 1992, p.86.
20-30
spine 3-5
Family Scenedesmaceae
Genus Actinastmm Lagerheim
4, 8 16
pyrenoid
Actinastmm hantzschii Lagerheim var. hantzschii ( 3.46)

Yamagishi, 1992, p.117-118, p., pi. 8, fig. 10; John, 2002 p. 328, p.396, pi. 97,
fig. H.

1 pyrenoid 1 2
11
Actinastmm fluviatile (Schroeder) Fott ( 3.47)
Yamagishi, 1992, p. 117, p.207, pl. 28, fig. 13
8



Genus Scenedemus Meyen

(coenobia)
spine spine
pyrenoid 1
Scenedemus acuminatus (Lagerheim) Chodat ( 3.48)

John, 2002, p. 388, p.396, pi. 97, fig. A.

27
Scenedemus acutus Meyen ( 3.49)

Yamagishi, 1992, p. 130, p. 230, pi. 51, fig. 5-9.

8
4 18
Scenedemusjavanensis Chodat ( 3.50)
John, 2002, p. 388, p.396, pi. 53, fig.1-2.
8
6
Scenedemus quadncauda (Turpin) Brebisson ( 3.51)
Yamagishi, 1992, p.136, p. 235, pl. 56, fig. 5-7
4 spine

7 22

107

49



10 fim

3.44 Tetraedron regulare Kuetzing var.

regulare

3.46 Actinastrum hantzschii Lagerheim

var. hantzschii

20 nm

3.48 Scenedemus acuminatus (Lagerheim)

Chodat

10 1

3.50 Scenedemusjavanensis Chodat

108

20 [im

3.45 Tetraedron trigonum (Naegeli)

Hansgirg var. trigonum

10 P'm

3.47 Actinastrum fluviatile (Schroeder) Fort

20 pm

3.49 Scenedemus acutus Meyen

20 [im

3.51 Scenedemus quadricauda (Turpin)

Brebisson
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Family Hydrodictyaceae
Genus Pediastrum Meyen

1 4, 8, 16, 23, 64

spine
pyrenoid 1

Pediastrum duplex Meyen ( 3.52)

John étal., 2002 p. 377, p.378, pi. 93, fig.|
! !
7 (H-shape)
granule

Pediastrum boryanum var. longicorne Reinsch ( 3.53)

John étal., 2002 p. 377, p.378, pl. 93, fig.E

Synonym: Pediastrum glandulifemm

10

Pediastrum obtusum Lucks ( 3.54)

2544, p. 565, pl. 8 figs. 12
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10 [Xm

3.53 Pediastrum boryanum var.

3.52 Pediastrum duplex Meyen

longicorne Reinsch

10 pm

3.54 Pediastrum obtusum Lucks



Order Zygnematales
Family Desmidiaceae

Genus Closterium Nitzsch ex Ralfs

1
spindle-shape
pyrenoid
girdle band longitudinal striae
puncta vacuoles
Closterium setaceum Ehrenberg ( 3.55)

John étal., 2002 p. 523, p. 52 , pi.130, fig. O

spindle-shape lanceolate
pyrenoid 2-3
1 340
Closterium strigosum Brebisson ( 3.56)

Yamagishi, 1992, p. 154 . 247 pi. 68 1fig. 3

194

Suborder Desmidiineae

Genus Staurastmm (Meyen) Rafts

1 pyrenoid 1

Staurastrum sp. ( 3.57)

ribs

2.2

10
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‘A ‘Nssosgisft® tm gpm aaDSf

50|0in 20 pm

3.55 Closterium setaceum Ehrenberg 3.56 Closterium strigosum Brebisson

20 pm

3.57 Staurastmm sp.
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Division Chromophyta (Throndsen, 1993 Homer, 2002)
Class Dictyochophyceae
Order Dictyochales
Family Dictyochaceae

Genus Dictyocha

1
Dictyocha fibula Ehrenberg ( 3.58)
Fukuyo étal., 1990,p. 356-357; Horner, 2002, p.170
4

31

Genus Distephanus
flagella 1
anterior ' '
Distephanus speculum (Ehrenberg) Haeckel ( 3.59)
Fukuyo étal., 1990, p. 358-359, fig. G
8 spine

4 1 38
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20 !

18pm A7

3.58 Dictyocha fibula Ehrenberg

Light Microscope; B: Scanning Electron Microscope

20 pm

3.59 Distephanus speculum (Ehrenberg) Haeckel
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Division Bacillariophyta (Round étal., 1990)
Class Coscinodiscophyceae
Subclass Thalassiosirophycidae
Order Thalassiosiraceae
Family Thalassiosiraceae

Genus Thalassiosira Cleve

strutted processes areolae
strutted processes labiate
processes 1-2
Thalassiosira ecenntrica (Ehrenberg) Cleve ( 3.60)

Hasle and Syvertsen, 1996, p.61, table 8, p. 62, pl.6, fig. 8
Synonyms: Cosinodiscus eccentricus Ehrenberg
areolae (eccentric) strutted process

areolae 7 strutted process

strutted process 2 spine
15-110 areolae 6 10 process
6 10
Thalassiosira ferelineata Hasle & Fryxell ( 3.61)

Hasle and Syvertsen, 1996, p.53, table 7

areolae 20-43
areolae 6-7 10 areolae  valve mantle 6-7 10
areolae 3-4 10
Thalassiosira cf. kushirensis Takano ( 3.62)

Hasle and Syvertsen, 1996, p.573, table 11
strutted proces 2
labiate process 1 24

process 7-8 10
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18pm 138518

(]
]
o
-
X
2
b4
—

1SkU X1.500

(Ehrenberg) Cleve

3.60 Thalassiosira ecenntrica

spine

E:

spine

A-B:
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10jjm

18pm 18010862

3.61 Thalassiosira ferelineata Hasle & Fryxell

A-B: . C: spine . D: ; E: spine



Spm 228948

ipm 2209596

R20.000 lpm 228951

1SkU XS

3.62 Thalassiosira cf. kushirensis Takano

strutted process 2

E: strutted processes

; C: strutted processes

. F: strutted processes

118
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Genus Planktoniella Schiitt
areolae strutted process
1 process 1 labiate processes 1-2
Planktoniella blanda A. Schmidt ( 3.63)
Hasle and Syvertsen, 1996, p. 39-40, table 4

wing
areolae areolae
strutted process 1 labiate processes
2 areolae 5-6 10

39-47
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15kU X2,000 18pm 111611

10pm 111018

1SkV X15,08080 lpm 111085

1SkU X2,

3.63 Planktoniella blanda A. Schmidt

A-B: . C: labiate processes 2 ;@ strutted processes
o E: labiate processes 2 ; F: strutted processes
; G: strutted process ; H: labiate processes
strutted processw 1 ;I strutted processes (

wing )
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Family Skeletonemataceae
Genus Skeletonema Greville 1865
strutted process
labiate process 1 areolae
annulus
Skeletonema costatum R. A. Greville ( 3.64)
Hasle and Syvertsen, p.44, table 6, p.42, fig 3
9 pervalvar axis

strutted process

3.64 Skeletonema costatum R. A. Greville



Family Stephanodiscaceae

Genus Cyclotella (Kiitzing)

(unduration) granules strutted processes 1

strutted processes labiate processes 1

Cyclotella striata (Kiitzing) Grunow ( 3.65)
Dexing et al., 1985, p.23 (no fig.); Hartley, 1996, p. 136, pl. 60, fig. 7; Hasle and
Syvertsen, 1996,p. 34, tablel
(tangential  undulation)
(granules) strutted processes
2-3 interstriae fultoportulae (strutted processes)

(marginal chamber)

(alveolus opening) 2-3  areolae fascicle
4 2 striae
8-11 10 fultoportula
10-12 buttress 3 rimoportula 1
(fold) 25-48

Cyclotella stylomm Brightwell ( 3.66)
Hasle and Syvertsen, 1996, p. 34, table 1

(tangential
undulation) (marginal chamber)
(alveolus opening) 3-4 43
Cyclotella sp.1 ( 3.67)
(granules) strutted processes 2-3 interstriae
63
Cyclotella sp.2 ( 3.68)
(tangential  undulation) (granules) strutted
processes 2-3 interstriae fultoportulae (strutted processes)

34
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10 pm

18pm 181827

15Ky %15,880 ULIRTS ., 904

- 15kVU. X2,5v00

10pm

1SkU- X15,;0808 1M 10180350

3.65 Cyclotella striata (Kutzing) Grunow
A: (LM); B:
fultoportulae ;. striae 4 ; E
; F: fultoportulae

;G
marginal chambers alveolus 2-3
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1SkU X1,S500 186pm 220958 15kV X2,0080

15kV X7,58089 2 & 15kVU X28.0900

3.66 Cyclotella stylorum Brightwell
A: ;B ; C: marginal chambers

alveolus 3-4 ; D: Fultoportulae buttress 3
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3.67 Cyclotella sp.1

A: . B: iy Cé strutted process

; D: areolae 4
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-

2
IsW Yoh 000 22092 15kU X2,800 220929

Thm 2.20928.

3.68 Cyclotella sp.2
A: . B: . C: strutted
process ; D: areolae 4 . E:

strutted processes 2-3 interstriae
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Genus Hyalodiscus Ehrenberg

areolae fasicular

areolae (hyaline area) rimoportulae

Hyalodiscus stelliger Bailey ( 3.69)
John, 1982, p.18, p. 211, fig. 9-10

areolae areolae
sector 28-35
striae 16 10

18pm .. A35kV X2,000 138561

3.69 Hyalodiscus stelliger Bailey
A: ;. B: areolae sector;

C: areolae
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Subclass Coscinodiscophycidae
Order Paraliales
Family Paraliaceae
Genus parana Heiberg
(ridge) (groove)

(marginal spines)

Paralia sulcata (Ehrenberg) Cleve ( 3.70)
Round et al., 1990., p. 166, Hartley, 1996, p. 414, fig. 4-5, pl. 199; Hasle and
Syvertsen, 1996, p. 90, pl. 14, p. 91; Hornor, 2002, p.36

Synonym: Melosira sulcata (Ehrenberg) Kitzing

spine (groove)

spine (ridge) (ridge)

chamber mantle

37-40
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10 um 50 pm

SkyV K19, 0080

1SkV X2,000 19pm B30823 1SkV X2,000 1opm 838825

3.70 Paralia sulcata (Ehrenberg) Cleve
A: (LM); B: ; C:
(ridge) ; D: ; E: (ridge)

o F: chamber . G chamber
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Order Coscinodiscales
Family Coscinodiscaceae

Genus Coscinodiscus Ehrenberg

areolae
bundle striae (incomplete striae/
interstitial mesh) labiate processes labiate
processes ( acrorimoportulae) 2
(disc-shaped)
Coscinodiscus asteromphalus Ehrenberg ( 3.71)

Dexing et al.,, 1985,p.38. (no fig.); Hasle and Syvertsen, 1996, p. 104, pl. 15,
table. 20a-20b

rosette areolae areolae
rimoportulae
areole 3-5 10
138-162
Coscinodiscus gigas Ehrenberg ( 3.72)
Dexing étal., 1985,p. 27, (no fig.)

(hyaline area)

labiate process 1 areolae areolae
areolae
4-5 10 areolae 3 10

154-244

Coscinodiscus radiatus Ehrenberg ( 3.73)
Dexing et al., 1985, p. 36, (no fig.) Hasle and Syvertsen, 1996, p. 107-109,
pl.18, fig. 6d 6e, table 20a-20b
(hyaline area)
areolae areolae
labiate processes 1
labiate processes incomplete striae labiate 2
135 areolae areolae 6

10 60-82
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IS5KkV %S> 080 Sprm 111833

3.71 Coscinodiscus asteromphalus Ehrenberg
A i /@ rosette;
areolae areolae
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1SkU X3S5@ S@pm 111048

1SkU X500 SOpm 111043

3.72 Coscinodiscus gigas Ehrenberg
A: ;B areolae ;. C:

(hyaline area); : strutted process
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3.73 Coscinodiscus radiatus Ehrenberg

A: . B: areolae ; C:
(hyaline area); D: strutted process ; E: labiate processes

incomplete striae
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Coscinodiscus subtilis Gough ( 3.74)
Dexing et al., 1985, p.26, (no fig.)
areolae areolae
fasicular areolae areolae
labiate processes 1 areole 8 10
114
Coscinodiscus sp.1 ( 3.75)
areolae  areolae
areolae rosette  striae
(incomplete striae) labiate processes

incomplete striae areole 4 10 168

Coscinodiscus sp.2 ( 3.76)
rosette areolae
areolae labiate process
areole 5 10 144

Coscinodiscus sp. 3 ( 3.77)

(hyaline area) areolae rimoportulae

striae (incomplete striae)

areole 5 10 139
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15k X738 1@pm D20896

3.74 Coscinodiscus subtilis Gough

A-B: . C: strutted process M
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)

L
La

Se%.

3.75 Coscinodiscus sp.1

areolae

incomplete striae

labiate processes

rosette;
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2009 1H° } XS 08

3.76 Coscinodiscus sp.2
A: ;. B: areolae ;. C:

rosette; : labiate process
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3.77 Coscinodiscus sp. 3

A: ; B: areolae rimoportulae ! ;. C:

(hyaline area); D: rimoportulae striae
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Family Hermidiscaceae
Genus Hemidiscus Wallich
areolae
annulus labiate  process
pseudonodulus
Hemidiscus cuneiformis Simonsen ( 3.78)
Hasle and Syvertsen, 1996, p.128, p.129, pl.22, p.130, table 28, Dexing et
al., 1984, p. 44, pi. 7
areolae areolae
6-9 10 areolae 10-13 10
88 60

10 fini

3.78 Hemidiscus cuneiformis Simonsen

Genus Actinocyclus Ehrenberg
valvocopula areolae
fasciculate central annulus labiate process
(rimoportulae) mantle
pseudonodulus
Actinocyclus kitzingii (A. Schmidt) Simonsen ( 3.79)

Hasle and Syvertsen, 1996, p. 118 (no fig.), table. 24

pseudonodulus areolae
fasciculate 2 (secondary curved rows)
rimoportulae areolae 8 10 striae

11 10 annulus 57
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3.79 Actinocyclus kitzingii (A. Schmidt) Simonsen

C:

fasicular;

areolae

B:

process



areolae

areolae

areolae

areolae
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Actinocyclus normanii (Gregory) Hustedt ( 3.80)
Hasle and Syvertsen, 1996, p. 119 (no fig.), table 24

areolae fasicular  process rimoportulae
fasicles areolae 9 10 striae
11-12 10 process 14-15
50-60

Actinocyclus sp.1 ( 3.81)
areolae fasicular
40
Actinocyclus sp.2 ( 3.82)
girdle process 1 areolae
49
Actinocyclus sp.3 ( 3.83)
areolae process rimoportulae
10 10 striae 18 10
process 10 44
Actinocyclus sp.4 ( 3.84)
areolae process rimoportulae
8 10 striae 18 10
process 15 35
Actinocyclus sp.5 ( 3.85)
areolae process rimoportulae
1 10 striae 1 10
process 10 45-60
Actinocyclus sp.6 ( 3.86)
areolae process rimoportulae
15 10 striae 20 10
process 6-8 37
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20pm 15kyU X

1apm

3.80 Actinocyclus normanii (Gregory) Hustedt

A-B: ; C: areolae fasicular; : ; E: rimoportulae
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3.81 Actinocyclus sp.L
A . B: areolae fasicular; C: :
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18um 10187 } iSku x198,800 ipm 181075

3.82 Actinocyclus sp.2
A ; B: rimoportulae : C:
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XZ,000 1L3rr. 20888

By «7.500 1pm 0R2@B396

3.83 Actinocyclus sp.3
A girdle ; :areolae ; C: rimoportulae
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“2,000

A - B:areolae  C:
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- 5008 Sl S L X2,8882 18pm ZHO93I4

X2o, bed

3.85 Actinocyclus $p.5
A ; B: areolae DAY » D: rimoportulae
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10pm 220904

19pum 220

3.86 Actinocyclus Sp.6
A . > areolae el ;. rimoportulae
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Genus Azpeitia M. Peragallo

annulus labiate processes
annulus mantle labiate processes
areolae valve face mantle

Azpeitia nodulifera Schmidt ( 3.87)
Fukuyo et al.,, 1990, p. 254-255; Hasle and Syvertsen, 1996, p. 126. pl. 21,
table 27
Synonym: Coscinodiscus nodulifera Schmidt
areolae areolae 5

10 7 10 labiate process

labiate  process areolae

55-80
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3.87 Azpeitia nodulifera Schmidt

labiate

areolae

B:

process,;

labiate

processes

labiate process; F: labiate process
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Family Heliopeltaceae
Genus Actinoptychus Ehrenberg
barrel-shape areolae
sector pseudonodulus
valve face valve mantle

Actinoptychus sp. ( 3.88)

(sector) areolae
areolae 10 10
39

3.88 Actinoptychus sp.

A: labiate process; B:

areolae
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Order Asterolamprales
Family Asterolampraceae

Genus Asterolampra Ehrenberg

hyaline rays labiate process
spine apiculus
umbilical line separate line hyaline rays
(undulate) hyaline rays hyaline rays areolae

Asterolampra marylandica Ehrenberg ( 3.89)

Hasle and Syvertsen, p.133, p. 135, Table 29, Dexing etal., p. 49, p.256, pi.10,

fig. 78 )
Synonym: Asterolampra vanheurckii Brun

hyaline rays hyaline rays
spinulous process areolae 13 10 hyaline rays 7

0.5 75-80
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18pm 87

3.89 Asterolampra marylandica Ehrenberg

A-B: ; C: ; D: spinulous process hyaline rays
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Genus Asterolomphalus Ehrenberg

(bilateral symmetry) hyaline rays radial
costae costae 1
hyaline rays areolae
chromatophore
Asteromphalus elegans Greville ( 3.90)

Hasle and Syvertsen, p.137, p. 139, Table 31, Dexing et ai, p. 51, p.257, pl.11,

fig. 82
hyaline rays 16 0.3
radilal costal 2
areolae 13 10
85

\ ,//

15kU- X1, 908 ) leum 2808938 15KV X1..0088 ) 18pm 288940

5.15kU X10,000 ipm 200939

3.90 Asteromphalus elegans Greville

A: ; B: ; C: spinulous process hyaline rays
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Subclass Biddulphiophycidae
Order Triceratiales
Family Triceratiaceae

Genus Triceratium Ehrenberg

areolae
spine
areolae
Triceratium favus Ehrenberg ( 3.91)
Dexing étal., 1985, p. 52, pl.11, fig 87; Hartley, 1996,p. 136, pi. 60 fig. 7; Round
etal, 1990, p. 218

areolae
spine ocelli
stalked spathulate collared tubes
rimoportulae areolae 2 10

92
Triceratium cf. favus Ehrenberg ( 3.92)
Dexing étal., 1985, p. 52,pl.11, fig 87; Round et al., 1990, p. 218; Hartley,1996,
p. 136, pl. 60 fig. 7
areolae
areolae 2 10 3 ocelli
spine 2 120
Triceratium favus Ehrenberg f. quadrata Grunow ( 3.93)
Dexing étal., 1985, p. 52; Round efa/.,1990,p. 218
4
ocelli areolae areolae 2
10 4 10
110
Triceratium sp. ( 3.94)
areolae
areolae 2 10 3

ocelli 80
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1SkUVU X750

Spm 138511

3.91 Triceratium favus Ehrenberg
A-B: ;. C: N stalked spathulate collared tubes;

E: ocelli
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15KV K2, 000

3.92 Triceratium cf. favus Ehrenberg
A: ;. B: areolae CS spine 2

ocelli
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10pm 1918

180pm 180181

3.93 Triceratium favus Ehrenberg f. quadrata Grunow
A-B: ; C: 4 ocelli; : areolae . E:

ocelli
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K1,€ 220347 15kV X1,800 18um 228945

Spm 220946

3.94 Triceratium sp.

A: ; B: [ 7 C; ocelli
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Genus odontella C.A. Agardh
elliptical lanceolate

2 (bipolar) horn ocellus labiate process

horn 2 horn 1

Odontella aurita (Lyngbye) Agardh ( 3.95)

Dexing ef al.,1985, p. 260, pi. 14, fig 101, 102; Fukuyo eta/., 1990, p. 356-357;
Hartley 1996, p. 406, pi. 195 fig. 1-2; Hasle and Syvertsen. 1996, p. 238, p. 239,
table 62; Round et a/.,1990, p.220; Horner, 2002, p. 90
Synonyms: Diatoma auritum Lyngbye, Biddulphia aurita (Lyngbye) Brébisson

spine
areolae cornuted process
apical 28-38
Odontella mobiliensis (Bailey) Grunow ( 3.96)
Dexing et al. 1985, p. 56, p. 260, fig. 108; Hasle and Syvertsen, 1996, p. 238,
p.239, table 62
labiate process
spine
cornuted process spine cornuted process apical
68 areloae 14-16 10
Odontella obtusa Kitzing ( 3.97)
Dexing ef al.,1985, p. 56,58, p. 260, pl. 16, fig. 120
spine cornuted process 1/4 -1/3
apical 76
Odontella sinensis (Graville) Grunow ( 3.98)
Hasle and Syvertsen, 1996, p. 238, p.239, table 62
Synonym: Biddulphia sinensis Greville
labiate process 2
apical 217 areloae 16-18
10
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Genus Auliscus Ehrenberg

connecting band punctae 2
costae ocelli
ocelli process 1-4
striae
Auliscus sculptus (. Smith) Rafts ( 3.99)
Dexing étal., p. 40, p.252, pl. 6, fig. 48; John, 1983, p. 30, p.229, fig. 4

costae
areolae ocelli process 2 costae
2 costae ocelli
costae
costae 5-6 10 68

71
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& LG
S

10 pm 20 pm

3.95 Odontella aurita (Lyngbye) Agardh 3.96 Odontella mobiliensis (Bailey)

Grunow

50 Jim

3.97 Odontella obtusa Kiitzing 3.98 Odontella sinensis (Graville) Grunow

30 pm

3.99 Auliscus sculptus ( . Smith) Rafts
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Order Hemiaulales
Family Hemiaulaceae

Genus Hemiaulus Heiberg

horn
(claw liked)
Hemiaulus hauckii Grunow ( 3.100)
Hasle and Syvertsen, 1996, p. 17 , pi. 34, p. 176, table 41, p. 177; Horner,
2002, p. 63

horn
horn labiate process
1 horn
apical 51 areolae 16-17
10
Hemiaulus indicus Karsten ( 3.101)
Hasle and Syvertsen, p. 176, table 41 ; Horner, 2002, p. 63
Horn apical 51

Genus Eucampia Ehrenberg

labiate process 1
Eucampia zodiacus Ehrenberg ( 3.102)
Hasle and Syvertsen, p. 174, pi. 34, p. 175, table 40 ; Horner, 2002, p. 62
horn
labiate process 1
girdle band
apical 8-80 areolae 10-20 10
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Genus climacodium Grunow

Climacodium frauenfeldianum Grunow ( 3.103)

Hasle and Syvertsen, 1996, p. 170, pi. 33, p. 172, table 39; Horner, 2002, p. 62

! apical 150

Family Bellerochaeceae

Genus Bellerocheavan Heurck 1885

2 4 3 4 )

bilabiate  process

Bellerochea horologicalis Von Stosch ( 3.104)
Hasle and Syvertsen, 1996, p. 227-228, pi. 48, p. 229, table 57
bilabiate process
apical 2
(costae) apical 28-98

transapical 26 pervalvar 48

Family streptothecaceae

Genus Helicotheca Richard

pervalvar

pyrenoid bilabiate process

Helicotheca tamesis (Schrubsole) Ricard ( 3.105)
Hasle and Syvertsen, 1996, p.234-235, p. 228 pi. 48

Synonym: streptotheca tamesis Shrubsole

pyrenoid

bilabiate process



apical 120

transapical 50 pervalvar 170

Genus Neostreptotheca Von Stosch

bilabiate process

Neostreptotheca subindica Von Stosch ( 3.106)
Hasle and Syvertsen, 1996, p.235-236, p. 228 pi. 48)

apical 100 pervalvar 98

girdle

165
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3.100 Hemiaulus hauckii Grunow
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30 |im

3.102 Eucampia zodiacus Ehrenberg

3.104 Bellerochea horologicalis Von
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3.103 Climacodium frauenfeldianum Grunow

50 Mm

3.105 Helicotheca tamesis (Schrubsole)

Ricard

50 Mm

3.106 Neostreptotheca subindica Von Stosch
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Subclass Rhizosoleniophycidae
Order Rhizosoleniales
Family Rhizosoleniaceae

Genus Rhizosolenia Brightwell

otaria clasper process 1
labiate process areolae loculate
valvocopulae 1
2 ( ) valvocopulae
Rhizosolenia imbncata Brightwell ( 3.107)

Hasle and Syvertsen, 1996, p. 155, pi. 29, p. 156, table 35
Synonyms: Rhizosolenia shrubsolei Cleve, Rhizosolenia imbncata var. shmbsolei

(Cleve) Schroder

process
otaria process 18
process 8
Rhizosolenia robusta Norman ( 3.108)
Hasle and Syvertsen, 1996, p. 159, p. 158, pi. 30
(s-shape) areolae loculate [
process
200

0.5-1
Rhizosolenia setigera Brightwell ( 3.109)
Hasle and Syvertsen, 1996, p. 157, p. 158, pi. 30
areolae poroid process
otaria

4 process 31
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Genus Proboscis Sundstorm
girdle
proboscis process
Proboscis sists (Brightwell) Sundstorm ( 3.110)
Hasle and Syvertsen, 1996, p. 159, pi. 30
Synonym: Rhizosolenis slsts Brightwell
(band) 2 areolae

13 process

Genus Guinsrdis H. Peragallo

open ligulate band areolae
poroid labiate process
process
Guinsrdis strists (Stolterfoth) Hasle comb. nov.( 3.111)

Hasle and Syvertsen, 1996, p. 161,p.162, pi. 31

Synonyms: Eucsmpis strists Stolterfoth, Rhizosolenis stolterfothii H. Peragallo

(band)
process
16 250
Guinsrdis flsccids (Castracane) H. Peragallo ( 3.112)

Hasle and Syvertsen, 1996, p.163, p.164, pl. 32
(band)

pyrenoid process
70 148
Guinsrdis cylindrus (Cleve) Hasle ( 3.113)
Hasle and Syvertsen, 1996, p.163, p.164, pl. 32

process

17
114
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3,107 Rhizosolenia imbricata Brightwell 3.108 Rhizosolenia robusta Norman

A M 50 (am 50 Jim

m
3.111 Guinardia striata (Stolterfoth) 3.112 Guinardia flaccida (Castracane)
Hasle comb. nov. H. Peragallo

20 pm

3.113 Guinardia cylindrus (Cleve) Hasle
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Subclass Chaetocerotophycidae
Order Chaetocerotales
Family Chaetocerotaceae

Genus Chaetoceros C.G. Ehrenberg

apical setae 1 setae

valve mantle

Chaetoceros borealis Bailey ( 3.114)

Hasle and Syvertsen, 1996, p.198-199, pi. 39

setae
setae setae
1 apical 23
Chaetoceros lorenzianus Grunow ( 3.115)
Hasle and Syvertsen, 1996, p.204, pi. 42
setae
apical 25-30
Chaetoceros paradoxus ( 3.116)
John, 1983, p.41, p.235, pi. XV fig.7
Synnonym : Chaetoceros diadema
setae setae setae
d: apical 8
Chaetoceros pseudocurvisetus Mangin ( 3.117)

Hasle and Syvertsen, 1996, p.211-212, pi. 44, p.213, table 51
1 girdle

apical 13
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3.114 Chaetoceros borealis Bailey 3.115 Chaetoceros lorenzianus Grunow

20 pm
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Genus Bacteriastrum Shadbolt

setae
setae 2 (bifurcation) setae
process 1 setae
annulus resting spore
B. hyalinum annulus

Bacteriastrum delicatulum Cleve ( 3.118)

Hasle and Syvertsen, 1997, p.189, pi. 37

setae 2
setae setae 2 (bifurcation)
setae setae
setae setae
13 setae 13

pervalvar 22
Bacteriastrum elongatum Cleve ( 3.119)
Hasle and Syvertsen, 1996, p.189, pi. 37

setae 2

setae setae 7 setae
setae

13
Bacteriastrum furcatum Shadbolt ( 3.120)

Hasle and Syvertsen, 1996, p.189, pi. 37
Synonym: Bacteriastrum varians Lauder
setae 2
setae setae apical ( ) setae

setae

setae setae 10
18
Bacteriastrum hyalinum Lauder ( 3.121)
Hasle and Syvertsen, 1996, p.189, pi. 37
setae 2

setae setae apical ( )
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setae setae setae

setae 11 29
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50 um

Eﬂﬁ 3.118 Bacteriastrum delicatulum Cleve: W8®4 terminal cell; A: LM, B: SEM

-
77 N
"‘v?’é':\

4
3.119 Bacteriastrum elongatum Cleve :

terminal cell

«

50 um

20 um

gﬂﬁ 3.121 Bacteriastrum hyalinum Lauder: L&®3 terminal cell; A: LM, B: SEM
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Unknown centric diatom sp.1 ( 3.122)
strutted process 3
strutted process 1 areolae 8 10

31

15kV X2,06080 5 2 15kVU X2.000 18pum 220975

3.122 Unknowm centric diatom sp.1
A: . B: i LOE strutted processes 3 ;

D: strutted processes
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Unknown centric diatom sp.2 ( 3.123)
strutted process 1

strutted process 1 5.8

lpm 228832 15kyV X56.0800 8.5pm 228935

3.123 unknown centric diatom sp.2

A: , B: strutted processes , C: strutted processes
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Unknowm centric diatom sp.3 ( 3.124)

labiate process

15kU X2,000

= 15kV X2,000 1gpm 206944

- —
. 18kV X1,5880 180pm 2209760

3.124 kno centric diatom sp.3
A: . B: . C: ; D: areolae;

E: spine ; F: labiate process



Class Fragilariophyceae
Order Thalassionematales
Family Thalassionemataceae
Genus Thalassionema A. Grunow
isopolar
sternum areolae 1
rimoportula raphe (pseudoraphe)
Thalassionema frauenfeldii (Grunow) Hallegraeff (
Hasle and Syvertsen, 1996, p. 258. pi.55 56, table 66

Synonym: Thalassiothrix frauenfeldii (Grunow) Grunow

178

heteropolar

3.125)

spine
areolae 6-7 10 ! apical 184-218
transapical 3
Thalassionemajavanicum (Grunow) Hasle ( 3.126)

Hasle and Syvertsen, 1996, p. 260. pi. 56 57, table 66

Synonym: Thalassiothrix frauenfeldii var. javanica Grunow

spines rimoportula 1

areolae 11 10 apical 225
transapical 4

Thalassionema Sp. ( 3.127)

areolae 12-13 10 !

! transapical 4

apical 201-274
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58v~ 820850

o’

. B3En

3.125 Thalassionema frauenfeldii (Grunow) Hallegraeff

A: : B: ; C: spine : D;



15kVU X106,0080

3.126 Thalassionema javanicum (Grunow in Van Heuruck) Hasle

;. B: ~ACY

1pm

spine

138572
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1iSkVU XSo8s SBpm 101008

1pm 181811

lpm 1818893

3.127 Thalassionema sp.
A: ; B: ; C: :

spine
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Genus Thalassiotrix Cleve & Grunow

areolae 1

areolae areolae

areolae (vela)

Thalassiotrix sp.1 ( 3.128)

400

Thalassiotran‘s\p'.zlJv(/ // .129)

\ —_— 4

T ZA A0

3.128 Thalassiotrix sp.1 zﬂﬁ 3.129 Thalassiotrix sp.2




Class Bacillariophycidae
Order Lyrellales
Genus Lyrella Karajeva
linear
plastid 2 4 striae unistriae
lyre-shape raphe
Lyrella robertsiana Graville (

Synonym: Navicula lyra

John, 1983,p. 98, p. 289, pi. XLI, fig. 9-10

(rostrate)

(hyaline)

80 160

Order Naviculales
Family Amphipleuraceae
Genus Frickea H. Heiden
(naviculoid)

(ribs) raphe

Frickea lewisiana (R.K. Greville) Heiden (

183

lanceolate

areolae

3.130)

puncta

3.131)

Dexing etal., 1985, p. 84-85, p. 272, fig. 206-207; Round efa/., 1990, p. 534-535

Synonym: Navicula lewisiana, Frustulia lewisiana

striae

areolae striae
raphe

(t-shape) 2

longitudinal ribs 31

striae

mantle
uniseriate

raphe (ribs)

central raphe ending

helictoglossa

189



Family Diploneidineae

Genus Diploneis Ehrenberg

184

Dexing etal., 1985, p. 93; Round etal., 1990, p. 562

mantle
striae
central nodule raphe
(ribs) raphe (ribs)  longitudinal canals longitudinal canals
costae longitudinal canals costae costae
(alveoli)
Diploneis sp. ( 3.132)
costae 7 10
39 91
Family Naviculaceae
Genus Navicula J.B.M. Bory de St.-Vincent
raphe central nodule
terminal nodule striae unistriae biseriate striae
Navicula sp.1 ( 3.133)
raphe 80 160
Navicula sp.2 ( 3.134)
lanceolate raphe 42
133
Navicula sp.3 ( 3.135)
areolae
striae 10 10 areolae 32
10 26 95
Navicula spA ( 3.136)
areolae
striae 12 10 areolae 30 10
31 142



3.130 Lyrella robertsiana Graville

20 um

Heiden

3.131 Frickea lewisiana (R.K. Greville)

3.132 Diploneis sp.

133 Navicula sp.1
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3.134 Navicula sp.2
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3.135 Navicula sp.3

; C-D:
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1S5kV X1.000 18pm 830827

3.136 Navicula sp. 4;

A: ; B: R (o
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Genus Trachyneis Cleve

3 areolae
areolae

puncta

Trachyneis aspera var. unilatera Chin et Cheng ( 3.137)
Dexing, et al, p. 115, p. 118, p. 281, flg. 340

raphe” raphe!

areolae areolae 10 10

105 25

Family Pleurosigmataceae
Genus Pleurosigma . Smith

linear-lanceolate

rhombic (sigmoid-shape)
raphe central raphe ending raphe
striae oblique transverse 60-90 central
nodule
Pleurosigma angulatum ( 3.138)

Dexing étal., 1965. p.69, pi. 21, fig. 516-517; Hasle and Syvertsen,1996, p. 281;
Round etai., 1990, p. 580
(sigmoid-shape) raphe 38
225
Pleurosigma normanii Ralfs ( 3.139)
Dexing étal., 1985, p. 68, pi. 20, p. 26, fig 148-150; Hasle and Syvertsen, 1996,
p. 282
(sigmoid-shape) central raphe ending
striae oblique transverse 65 striae
oblique striae transverse striae 18 20 10

26 157
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Pleurosigma sp. ( 3.140)
(sigmoid-shape) central nodule
central raphe ending striae longitudinal transverse
60 striae oblique striae transverse striae 18 20 10

33-34 167-210
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15kV X1,000 19pm 191844

Spm 101046

Spm 181847

3.137 Trachyneis aspera var. unilatera Chin et Cheng
A-B: ;o C: areolae

: D-E: raphe
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3.138 Pleurosigma angulatum (Quuekett) . ith

15k #7580 1viprm 1W1063 PP ipm lE1ACS

. —
1?%‘-‘ 181966

3.139 Pleurosigma norm anii Ralfs

A: 1 (sigmoid-shape); B: central raphe ending; C-D: raphe



15kV X106,800 ipm 181837

ipm 161838

3.140 Pleurosigma sp.

A: (sigmoid-shape); : central nodule ; C-D: raphe
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Genus Gyrosigma . Smith

linear-lanceolate

(sigmoid-shape) raphe central
nodule central terminal nodule
striae longitudinal striae transverse striae
90 central nodule

Gyrosigma balticam (Ehrenberg) Rabenhorst ( 3.141)
Dexing étal., 1985, p. 81, p. 221, pl. 25, fig 193-194

(sigmoid-shape) central raphe ending
striae longitudinal transverse 65 striae
longitudinal striae transverse striae 12 10
32 312

Gyrosigma spencerii (. Sm.) Griffith et Henfrey ( 3.142)
Dexing étal., 1985, p. 270, p. 221, pl. 24, fig 179-180; Vyverman, 1991, p. 103,
pl. 42, fig. 4-5

naviculoid central raphe ending
striae longitudinal striae transverse striae 25 35 10
10.5:1

acute round 10 105
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3.141 Gyrosigma balticam (Ehrenberg) Rabenhorst

A: ; (sigmoid-shape); B: ; C:



3

15kV X1,58680 igpm 256401 el pm 258482

15kU X7,588

3.142 Gyrosigma spencerii (W.Sm.) Griffith et Henfrey
A: (sigmoid-shape); B: ; C-D: central

raphe ending



Order Thalassiophysales
Family Catenulaceae
Genus Amphora C.G. Ehrenberg
elliptical, long-elliptical, lanceolate
unisereate biseriate
dorsal ventral
striae raphe
ventral
Amphora sp. ( 3.143)
plastids 2
39

10 fim

3.143 Amphora sp.

19

regtangular striae
(rostrate)
apical axis

eccentric raphe

13
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Order Bacillariales
Family Bacillariaceae

Genus Bacillaria J.F. Gmilin

(ridge) (groove) raphe
canal raphe raphe
Bacillaria paxillifera (Mller) Flendey ( 3.144)
Fukoyo et al., 1990, p. 318-319; Round et al, 1990, p. 608; Hasle and
Syvertsen p. 293.
Synonyms : Bacillaria paradoxa, Nitzschia paradoxa
linear-lanceolate
2 rostrate raphe fibulae 8

10 striae
uniseriate 16 10 329 8

Genus Cylindrotheca Rabenhorst

apical

Cylindrotheca closterium (Ehrenberg) Lewin & Reimann
( 3.145)
Flasle and Syvertsen, p. 294, p. 292, pi. 66

Synonym: Nitzschia closterium (Ehrenberg) . Smith

2 apical 149
transapical 7
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20 um

3.144 Bacillaria paxillifer (Muller) Hendey

A: fibulae ; B:

3.145 Cylindrotheca closterium (Ehrenberg) Lewin & Reimann
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Genus Nitzschia Hassall

striae unistriae
(poroid) (rostrate) raphe
raphe fibulae
sternum
Nitzschia longissima (Brébisson) Rafts ( 3.146)

Hasle and Syvertsen, p. 329, pi. 74

striae 18 10 fibulae 7 10
6 182
Nitzschia spA ( 3.147)
striae 16 10
9 147

Genus Pseudo-nitzschia H. Peragallo in H. & M. Peragallo

raphe eccentric interstriae fibulae

Pseudo-nitzschia pungens (Grunow ex Cleve) Hasle ( 3.148)
Hasle and Syvertsen, p. 312, p. 311, table 74, p. 304, pl. 69

Synonym: Nitzschia pungens Grunow ex Cleve

fibulae / fibulae
aerolae 2
apical 74-142 transapical 3-4.5 pervalvar
8 aerolae 9-15 10 fibulae

9-15 10 aerolae 4 10
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15kU X7,500

15kU %7.500 1hm 130857

3.146 Nitzschia longissima (Brébisson) Rafts

A: ; B: fibulae ; C-D:
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15k¥Y X759

15SkU %10.004 a7t 237 1SKU X180 1pm

15kV X18.00808 \1pm 258415

3.148 Pseudo-nitzschia pungens (Grunow ex Cleve) Hasle

A: . B: aerolae 2
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Order Surirellales
Family Entomoneidaceae

Genus Entomoneis C.E. Ehrenberg

apical lanceolate-
linear striae Itiseriate biseriate fibulae
raphe axial sternum (keel)
raphe 2 central nodule
central nodule
Entomoneis sp. ( 3.149)
44 111
Family Surirellaceae
Genus Petrodictyon D.G. Mann
cuneate oval-cuneate
(heteropolar) raphe
raphe system keel striae uniseriate Sareolae

costae
Petrodictyon gemma Ehrenberg ( 3.150)
Synnonym :  rirella gemma
John, 1983, p.181, pi. LXXVI, fig. 8; Dexing eta/., 1985, p. 205, p. 308, pi. 62
fig. 765-767
costae
costae 2-3 10 41
79



Genus Surirella p. J. F. Turpin

linear elliptical obovate

isopolar heteropolar apical
striae ltiseriate raphe
Surirella cf. fluminesis Grunow ( 3.151)
Dexing efa/,,1985, p. 207, pi.64, fig.780-782
girdle cup-costae
costae 3 10
puncta 29-41 48-68
Surirella sp. ( 3.152)
costae 5-6 10
26
Genus Campylodiscus ¢c. G. Ehrenberg
(saddle-shapped)
apical transapical girdle view
striae biseriate seriate
raphe raphe system keel
Campylodiscus brightwelli Grunow ( 3.153)
Dexing etal.,, 1985, p. 212, pl.67, fig. 804
subcircular
area elliptical costae
3 10 costae 1/4
58 62
Campylodiscus daemelianus Gain ( 3.154)

John, 1983, p.117, fig.5-7, p. 353; Dexing étal., 1985, p. 212, pl.67, fig.

(saddle shape)

(large puncta) costae

203

wedge-shaped

raphe
fibulae
72
\%
sternum
central

(hyaline area)

costae puncta
costae 3-4 10

160

118

804
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Campylodiscus sp. ( 3.155)
costae 3 10 44
47

20 (Im

3.149 Entomoneis sp.

A

1B6pm 101007

20 pm

3.152 Surirella sp.
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311 3.153 Campylodiscus brightwelli Grunow

SOpm 1801858

Eﬂﬁ 3.154 Campylodiscus daemelianus Grun
A: [ RsNaNMUsITARna88% (saddle shape)
B: VOLLTAR

C: WauawIalwey (large puncta) JOUFAUINAILTAR

181851

3.155 Campylodiscus sp.



Class Dinophyceae
Order Prorocentrales
Family Prorocentraceae

Genus Prorocentrum Ehrenberg

206

2 anterior flagella pore  central

pyreonid posterior nucleus anterior nucleus
Prorocentrum micans Ehrenberg ( 3.156)
steidinger and Tangen, 1996 p. 424; Horner, 2002

pyriform

spine
29
40
Prorocentrum sigmoides Bohm ( 3.157)
Dodge, p.114, fig. 3B, pi. 2D ,3E
spine
trichocyst pore

71

20 pm

trichocyst pore

20

20 pm

3.156 Prorocentrum micans Ehrenberg 3.157 Prorocentrum sigmoides Bohm



Order Dinophysiales
Family Dinophysiaceae

Genus Dinophysis

epitheca
2/3 apical pore
sulcal list ribs ' 3
sulcus ventral
areolae

207

hypotheca
cingulum list

sulcal list ribs

Dinophysis caudata Saville-Kent ( 3.158)

steidinger and Tangen, 1996, p. 431

process posterior
dorsal dorsal ventral
posterior process sulcal list
530
50
Dinophysis miles Cleve var. indica Ostenfeld & Schmidt
(  3.159)
Taylor, 1976 , 2544 p. 417, pi. 90, fig. 4, ,
p. 49, fig 5, p.61
hypotheca antapical horn 2 epitheca hypotheca
cingular list list ribs
horn 60 sulcal list 3/4
hypotheca ribs 3 salcal list ribs R3
160 107
Dinophysis miles Cleve var. schoeteri ( 3.160)
Taylor, 1976 , 2544 p. 417, pi. 90, fig. 5
p. 49, fig 5, p.61
Dinophysis miles var. indica horn
80 sulcal list 285 240
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Dinophysis mitra Schiitt ( 3.161)
, 2544 p.419, pi. 90, fig. 13

epitheca hypotheca cingular list
ribs cingular list sulcal list
12 hypotheca ribs R3 R1 R2
60 53

Dinophysis rudgei Murr. & Witt. ( 3.162)
, 2544 p. 420, pi. 90, fig. 15

epitheca
cingular list hypotheca
sulcal list ribs Rl R2 R3
sulcal list R3
Genus Histioneis stein
reniform subreniform dinophysoid cell list rib
cingulum cingula list rib
cingulum cingular list sulcal
list sulcal list
Histioneis costata Kofoid et Michener ( 3.163)
cingular list cingular list sulcal list
hypotheca
174 97



Genus Ornithocercus stein

cingular list 2 list hypotheca list
sulcus symbionts
chamber

Ornithocercus magnificus stein ( 3.164)

steidinger and Tangen, 1996, p. 436
sulcal list 3
ribs 2 ribs R3
82 89

209

cingular

posterior



210

30 fim

3.158 Dinophysis caudata Saville-Kent 3.159 Dinophysis miles Cleve var. indica
Ostenfeld & Schmidt
60 pm 20 pm
P . 5 o : a y R "
3UN 3.160 Dinophysis miles var. schoeteri 311 3.161 Dinophysis mitra Schiitt
10 um 50 pm
3.162 Dinophysis rudgei Murr. & Witt. 3.163 Histioneis costata Kofoid et
Michener

20 um

Eﬂ'ﬁ 3.164 Ornithocercus magnificus Stein
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Order Gymnodiniaceae
Family Gymnodiniaceae

Genus Gymnodinium stein

2 pyriform

longitudinal ridges cingulum

decending displacement (left handed) displacement 1
5 sulcus epitheca apical groove
Gymnodinium sanguinea Hirasaka ( 3.165)

steidinger and Tangen, 1996, p. 451
Synnonyms Gymnodinium sanguineum, Gymnodinium nelsonii Martin, Gymnodinium

spledens Lebour

5 epitheca
hypotheca 2 epitheca hypotheca cingulum
displace 1 cingulum sulcus

epitheca apical groove
67 56
Gymnodinium sp.  ( 3.166)
cingulum epitheca

36 24

Genus Gyrodinium Kofoid & Swezy

fusiform biconical ovoid tear-shape (dorsoventrally) cingulum
displacement 1/3 sulcus epitheca
apical groove apical groove

Gyrodinium cf. spirale ( 3.167)
epitheca hypotheca 160
42
Gyrodinium sp. ( 3.168)
epitheca apical groove hypotheca

100 49
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20 pm 20 pm

3.165 Gymnodinium sanguines Hirasaka 3.166 Gymnodinium sp.

20 um

3.167 Gyrodinium cf. spirale 3.168 Gyrodinium sp.
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Order Noctilucales
Family Noctilucoceae

Genus Noctiluca Suriray 1836

theca 200 1
flagellum 1 ventral groove tentacle cytostome
symbiont phagotrophic cell

tentacle
Noctiluca scintillans (Macartney) Kofoid&Swezy ( 3.169)
Synonyms: Noctiluca miliaris Suriray, Medusa scintillans Macartney
groove tentacle cytostome -

symbiont

100pm

3.169 Noctiluca scintillans (Macartney) Kofoid&Swezy



214

Order Gonyaulacacales
Family Ceratiaceae

Genus Ceratium schrank 1793

Theca 1 Gonyaulacoid
horn 2-4 horn dorso-ventrally
food vacuole Plate formula Po, cp, 4', 6", 5¢c, 2+s, 6",
2"" cingulum decending ventral hyaline plates 3 plates
6", 5¢ 6 "' sulcus ventral apical horn apical plate
antapical horn postcingular antapical plates antapical
postcingular plates antapical horn antapical
Ceratium bﬁhmii(Ehrenberg) Graham & Bronikovsky ( 3.170)

, 2524, p. 30, p. 81, pi. |, fig. 15

epitheca
apical horn hypotheca epitheca antapical
horn antapical horn antapical horn
Ceratium furca (Ehrenberg) Claparede & Lachmann ( 3.171)

, 2524, p. 26, p. 81, pi.l, fig. 7-9
Synonym: Peridinium furca Ehrenberg
epitheca apical horn
antapical horn antapical horn
2 antapical horn
antapical horn
Ceratium longirostrum Gourret ( 3.172)
, 2524, p. 32, p. 82, pi.ll, fig. 4-5
apical horn antapical horn
antapical horn antapical horn
antapical horn
Ceratium fusus (Ehrenberg) Dujardin ( 3.173)
, 2524, p. 34, p. 82, pi.ll, fig. 8
synonym: Peridinium fusus Enrenberg
antapical horn antapical

horn



Ceratium horridum (Cleve) Gran ( 3.174)
, 2524, p. 54, p.88, pi. VIII, fig. 5

Synonym: Ceratium tripos var. horridum Cleve

215

epitheca hypotheca epitheca
apical horn (list)
antapical horn apical horn
antapical horn antapical horn 1
(posterior end)
apical horn antapical horn
cingulum antapical horn cingulum
antapical horn (list)
Ceratium macroceros (Ehrenberg) Vanhoffen ( 3.175)
, 2524, p. 47, p. 86, pi. VI, fig. 2-3
horn
hypotheca epitheca apical horn
(posterior  end)
antapical horn antapical horn
(posterior end) antapical horn (list)
Ceratium massilience (Gourret) Jorgensen ( 3.176)
steidinger and tangent, 1996, p. 477, pi.33; , 2524, p.51, pi. VI,
fig. 3-5
Synonym: Ceratium tripos var. massiliense Gourret
hypotheca epitheca antapical horn
antapical horn apical horn
list
Ceratium schmidtii Jorgensen ( 3.177)
, 2524, p. 42-43, p. 86, pi. IV, fig. 10
apical horn

antapical horn

antapical horn antapical horn
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Ceratium trichoceros (Ehrenberg)Kofoid ( 3.178)
, 2524, p. 52, p.88, pi. VI, fig. 1

Synonym: Peridinium trichoceros Ehrenberg

horn

antapical horn (posterior end)
apical horn antapical horn apical horn
antapical horn
apical horn antapical horn
antapical horn
horn

Ceratium tripos (O.F. Miller) Nitzsch var. atlanticum (Ostenfeld)

Paulsen ( 3.179)
, 2524, p. 36, pi. , fig. 5

antapical horn apical horn antapical horn
apical horn antapical horn
Ceratium tripos (O.F. Miiller) Nitzsch var. pulchellum (Schréder)
Lopez f. Semipulchelum ( 3.180)
, 2524, p. 36, pi. ,fig. 5
antapical horn apical horn

antapical horn
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20 um

50 pm

3.170 Ceratium bohmii (Ehrenberg) 3.171 Ceratium furca (Ehrenberg)

Graham & Bronikovsky Claparede & Lachmann

50 um 60 um

3.172 Ceratium longirostrum Gourret 3.173 Ceratium fusus (Ehrenberg) Dujardin

60 pm 200 pm

3.174 Ceratum horridum (Cleve) 3.175 Ceratium macroceros

Gran (Ehrenberg) Vanhoffen
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50 1

3.176 Ceratium massilience (Gourret) 3.177 Ceratium schmidtii Jorgensen

3.178 Ceratium trichoceros (Ehrenberg) 3.179 Ceratium tripos (O.F. Miller) Nitzsch

Kofoid var. atlanticum (Ostenfeld) Paulsen

3.180 Ceratium tripos var. pulchellum f. semipulchelum
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Family Goniodomataceae

Genus Alexandrium Halim 1910

2 horn
spine plate formula Po, cp, 4', 09, 6", 6¢, 9, 9-10s, 5" " decending
overhang displace 1-1.5 cingulum

Po 1
plate ! 4' overlap
dorsal ventral APC
apical
Alexandrium sp. ( 3.181)
cingulum sulcus
40
Genus Goniodoma stein
(plate formula) Po, 4', 6", 6cC,
6, I" 1 Po 2
Goniodoma polyedricum (Pouchet) Jorgensen ( 3.182)
Synonyms: Triadinium polyedricum (Pouchet) Dodge, Heteraulacus polyedricus
(Pouchet) Drugg & Loeblich Jr., Peridinium polyedricum Pouchet
cingular list cingulum
2 cingulum
Family Gonyaulacaceae
Genus Gonyaulax Diesing 1866
cingulum decending 6
cingulum cingulum overhang plate Y
Plate formula Po, 3', 2a, 6" , 6¢C,

7s, 6" APC
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Gonyaulax spinifera (Claparede & Lachmann) Diesing
( 3.183)
steidinger and Tangen, 1996, p. 507, pi. 42
Synonym: Peridinium spinifemm Claparede & Lachmann
cingulum 2 cingulum
epitheca hypotheca antapical spine 2
Gonyaulax polygramma stein ( 3.184)
Steidinger and Tangen, 1996, p. 507, pi. 42
epiheca apical horn epiheca antapical

spine 2 cingulum 15 cingulum

Genus Lingulodinium stein
Lingulodinium polyedra stein ( 3.185)
Steidinger and Tangen, 1996, p. 510, pi. 43
antapical spine apical horn cingulum
decending overhang (plate formula) Po

13', 3a, 6 ", 6e, 7s, 6", 1 1 !"

Family Oxytoxaceae

Genus Corythodinium stein

sculptured theca cingulum cingulum decending 1-1.5
cingulum cingulum list
(plate formula) Po, 3', 2a, 6", 5¢c, 4(?)5, 4"', 1""
Corythodinium tesselatum stein ( 3.186)
Steidinger and Tangen, 1996, p. 517,p.518, pi. 45
cingulum hypotheca epitheca

antapical spine epitheca hypotheca
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Genus Oxytoxum stein

epithece
hy[otheca cingulum 0-0.5
cingulum (plate formula)
Po, 3', 2a, ,,, 5¢c, 4(7)5, 4", 1™
Oxytoxum scolopax stein ( 3.187)
steidinger and Tangen, 1996, p. 519
epitheca  wing hypotheca
Family Pyrophaceceae indemann
Genus Pyrophocus stein
2 cingulum
decending (plate formula)
Po, cp(?)i 5-9', 0-8a, 7-15", 9-16¢c, 8s, 8-17"™, 0-15p 3"
epitheca hypotheca

Pyrophacus horologium stein ( 3.188)

Steidinger and Tangen, 1996, p. 523, pi. 46
2

epitheca 5' oa 9"

Pyrophacus stenii (Schiller) Wall & Date ( 3.189)
Steidinger and Tangen, 1996, p. 523, pi. 46

Synonym: Pyrophacus horologicum var. steinii Schiller
epitheca

epitheca 7', oa 12"
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20 pm 30 |im
3.181 Alexandrium Sp. 3.182 Goniodoma polyedricum (Pouchet)

Jorgensen

s 20 pm
3.183 Gonyaulax spinifera 3.184 Gonyaulax polygramma stein
(Claparede & Lachmann) Diesing
20 pm
3.185 Lingulodinium polyedra Stein 3.186 Corythodinium tesselatu stein

20 um

3.187 Oxytoxum scolopax Stein
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3.188 Pyrophacus horologium stein 3.189 Pyrophacus stenii (Schiller) Wall & Date
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Order Peridiniales Haeckelu
Family Caliciodineliaceaw

Genus Scnppsiella Balech ex Loeblich I

( 50 ) Peridinoid
1 symbiont
mixotroph peduncle
(plate formula) Po, X, 4', 3a, 7", 6¢, (5+t), 4 bs 15" " APC
X plate apical
process
Scrippsiella trochoidea (Stein) Loeblich Il ( 3.190)
epitheca apical process hypotheca
Y
Family Congruentidiaceae
Genus Diplopelta stein ex Jorgensen
apical pore complex
sulcal list cingulum
(plate formula) Po, «. 4', 1a, 6", 4(3+t)c,
6(?)s, 5" 2"
Diplopelta asymmetrica (Magin) Loeblich ( 3.191)
Balech, 1988, p. 241, fig. 11-13; , 2524, P 95, p. 100, fig. 48

Synnoyms : Diplopsalis lenticula, Dissodium asymmetnca

epitheca hypotheca cingulum
cingular list  spine sulcus
hypotheca sulcal list antapical
la 2a

precingular plates antapical postcingular plates
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Family Podolampaceae Lindemann

Genus Podolampas stein

epitheca
antapical spine 1-3 cingulum 3 list
(plate formula) Po, cp, «. 3', 1a, 5", 36, 4-6s, 5r" " la
antapical plate post cingular plateS
2 wing antapical spine
Podolampas bipes stein ( 3.192)
steidinger and Tangen, 1996, p. 534
pyroform antapical spines  wing spine

Podolampas palmipes stein ( 3.193)
Steidinger and Tangen, 1996, p. 534, p.535, pi. 50

antapical spine 2 spine
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20

3.190 Scrippsiella trochoidea (Stein) 3.191 Diplopelta asymmetries (Magin)

Loeblich 1l Loeblich

10 (tm

3.192 Podolampas palmipes stein 3.193 Podolampas bipes stein



21

Family Protoperidiniaceae

Genus Protoperidinium Bergh

apical antapical
horn antopical spine cingulum displacement
decending ascending
heterotroph (plate formula)
Po, «. 4', 2 3a, 7", 3+)c 1 1 ", I
Y 2a
Protoperidinium conicum (Gran) Balech ( 3.194)

steidinger and Tangen, 1996, p. 538-539, pi. 52; Horner, 2002, p. 160

Synonyms: Peridinium conicum (Gran) Ostenfeld & Schmidt, Peridinium divergens var.

conica Gran
antapical spine
epitheca ventral (Dorsoventrally)
1 ortho- 2a hexa cingulum
Y 1"
7" Y
Y 7" APC A
Protoperidinium curtipes (Jorgensen) Balech ( 3.195)
, 2544 1p. 508, pi.107, fig. 6
(anterioposteriorly) epitheca
apical horn Y meta 2a
quadra hypotheca antapical horn cingulum

sulcus
Protoperidinium depressum (Bailey) Balech ( 3.196)
Steidinger and Tangen, 1996, p.538-539, pi. 52; Horner, 2002, p. 161

Synonym: Peridinium depressum Bailey

apical horn antapical horn
epitheca hypotheca
Y ortho 2a quadra sulcus cingulum

decending 2 cingulum APC B'
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Protoperidnium leonis (Parillard) Balech 1974 ( 3.197)
steidinger and Tangen, 1996, p. 537, p. 540-541; Homer, 2002, p. 1643

5 rhombic shape antapical spine
epitheca hypotheca
epitheca spine
spine Y orho 2
hexa cingulum decending 1-1.5 cingulum anterior
posterior 1" 7" APC
Al
Protoperidinium oceanicum (VanHobffen) Balech ( 3.198)

Steidinger and Tangen, 1996, p. 542, p. 539, pi. 52; Horner, 2002, p. 164
Synonyms : Protoperidinium murrayii, Peridinium oceanicum VanHobffen
apical horn antapical horn
1 ortho 2a quadra cingulum
1-1.5 cingulum sulcus
Protoperidinium ovum (Schiller) Balech ( 3.199)
12542, p. 513, p.764-765, pi. 108, fig. 13

epitheca
1 para 2a hexa
hypotheca  antapical spine 2 cingulum
sulcal list sulcal list 2

list antapical spine

Protoperidinium pentagonum (Gran) Balech ( 3.200)
Steidinger and Tangen, 1996, p. 545, p.543, pi. 53

Synonym: Peridinium pentagonum Gran

5
antapical winged spines sulcus antapex
reniform cingulum Y Y
1" 7" cingulum decending 1 2

cingulum APC A



Protoperidinium spinulosum (SCh”ler) BaleCh ( 3201)
2544, 1. 516, p. 764-765, fig. 516

epitheca apical hom !
para 23 hexa hypotheca  antapical horn 2
list cingulum
1 cingulum sulcus

Protoperidinium subinerme (PaU|Sen) L06b|ICh ( 3202)
steidinger and Tangen, 1996, p. 545, p.537, pi. 51

5 posterior
sulcus ! ortho 2a hexa
) ! APC
A
protoperidinium venustum (Matzenauer) Balech ( 3.203)
, 2530, p. 153, fig. 96
dorso-ventrally epitheca
! ortho 2a (uadra
hypotheca 2 antapical hom cingulum

15 cingulum  sulcal list 1



30 um

3194 Protoperidinium conicum (Gran)
Balech

40 um

3196 Protoperidinium depressum

(Bailey) Balech

3198 Protoperidinium oceanicum

(VanHoffen) Balech
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3195 Protoperidinium curtipes (Jorgensen)

Balech

20 (Im

3197 Protoperidnium leonis (Parl"ard)

Balech

3.199 Protoperidinium ovum (Schiller)

Balech
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10 Mm
3200 Protoperidinium pentagonum 3201 Protoperidinium spinulosum (SChllIer)
(Gran) Balech Balech
20 lim 50 |im
3202 Protoperidinium subinerme 3203 Protoperidinium venustum Ba|ECh

(Paulsen) Loeblich
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