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From Adl et al., 2012

PLANKTON DIVERSITY

Plankton is represented in almost 
all groups of the tree of life
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From Adl et al., 2012

PLANKTON DIVERSITY

Ciliates
Apicomplexa

Dinoflagellates

Marine0group0I

Marine0group0II

Alveolata
From Baldauf, et al., 2003

Plankton is represented in almost 
all groups of the tree of life
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Morphology

‣  two dimorphic flagella
‣  variable classes of size (<10 µm to <2mm)
‣  wide variety of shapes

Dinoflagellates are eukaryotic and unicellular

DINOFLAGELLATES

From Gòmez, 2012

Drawing of Ernst Haeckel
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‣  wide variety of shapes

Ultrastructure

‣with or without polysaccharidic plates 
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Physiology

‣pigment variety (Chl a, b, c peridinin, 
fucoxanthin and derivatives)

Dinoflagellates are eukaryotic and unicellular
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Drawing of Ernst Haeckel



presented by Noan Le Bescot — 10th of March 2014 6

Biology

‣ life cycle with alternating sexual and asexual stages
‣existence of resistant stages (cysts)
‣different life strategies (symbiotic, single / colony, 

parasitic, kleptoplastidic)
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Biology

‣ life cycle with alternating sexual and asexual stages
‣existence of resistant stages (cysts)
‣different life strategies (symbiotic, single / colony, 

parasitic, kleptoplastidic)

Ecology

‣ trophic plasticity (autotrophic, heterotrophic, 
mixotrophic)
‣present in diverse habitats (plankton and benthos)
‣ cosmopolitan and abundant in all the seas

Importance for humans

‣ some species produce toxins harmful to humans and 
marine life

PSP: Paralytic Shellfish Poisoning
DSP: Diarrhetic Shellfish Poisoning
ichthyotoxic species
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Lack of a complete view

of the communities
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SAMPLING

‣About 5 months on board for sampling‣ Involved since the begining of the project
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‣One sample split in different sub-samples for genetic and morphological analyses
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REFERENCE DATABASE: VALIDATION

Microscopy observations were performed on fixed samples by Eleonora Scalco in Naples.
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‣Only 2 genera present in 
DinR2 are not detected
➡ Diplopsalis
➡ Phalacroma
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0,03 1,47 0,02 13,64 0,01 0,38 2,05 0,01 0,76 0,04 2,90 0,01 5,31 0,06 0,11 2,02 3,01
0,18 0,09 0,09 0,01 0,68 0,01 0,15 0,83 0,10 0,88 0,02

7,14 9,19 3,20 0,73 0,43 0,11 0,84 2,30 0,41 2,95 0,96
6,25 6,11 2,17 1,24 0,88

7,77 2,93 1,76 8,66 2,63 0,71 4,79 2,23 2,29 2,60 3,79 0,83 7,04 12,22 0,05
N/A N/A N/A N/A N/A N/A N/A N/A 0,83 N/A N/A N/A N/A
0,17 0,09 0,15 0,06 0,02 0,41 0,17 1,77 2,29
N/A N/A N/A N/A N/A N/A N/A N/A 0,83 N/A N/A N/A N/A
N/A 1,47 N/A N/A 4,69 N/A N/A 2,05 N/A N/A N/A 2,49 N/A 7,08 N/A N/A N/A

3,57 7,61 13,24 7,11 2,45 28,13 52,50 1,32 0,28 5,48 2,77 8,40 5,68 13,04 7,13 8,71 8,94 34,51 20,14 1,77 0,79
0,02 0,01 9,09 6,25 0,06 1,53 0,02 0,08 0,05

21,43 23,03 7,35 21,53 18,18 12,62 1,56 7,58 1,05 33,56 21,01 12,21 26,09 13,04 29,98 32,78 57,16 4,42 17,15 16,81 56,54 0,21
N/A 2,94 N/A N/A N/A N/A N/A 1,53 N/A N/A 1,66 N/A N/A N/A N/A

3,57 0,02 0,01 1,07 0,76 0,01 4,56 0,88 0,33
0,06 0,04 0,11 0,01 0,07 0,05 0,03 0,02 0,88 0,01 0,01
1,56 0,20 0,20 1,56 0,10 0,01 11,45 0,58 13,04 0,27 0,08 0,04 5,31
0,03 0,02 0,12 1,56 0,01 0,12 0,01 0,76 0,03 0,25 0,02 0,01
N/A 4,41 N/A 18,18 N/A N/A N/A 13,01 N/A 0,76 N/A 2,17 N/A 5,39 N/A 4,42 N/A N/A N/A
N/A N/A N/A N/A N/A 0,68 N/A N/A N/A N/A N/A N/A N/A

5,88 0,01 1,56 1,32 2,05 0,41 2,65
N/A 2,94 N/A N/A 1,56 N/A N/A 2,05 N/A 0,76 N/A 8,70 N/A 0,83 N/A N/A N/A N/A

3,57 N/A N/A N/A 1,56 N/A N/A 1,37 N/A N/A N/A 1,24 N/A N/A N/A N/A
17,86 18,65 23,53 26,00 36,36 55,01 9,38 13,55 35,53 76,03 24,66 59,06 22,14 27,50 15,22 23,80 17,01 4,89 12,39 18,89 59,29 11,63 64,65 14,29

N/A N/A N/A N/A N/A N/A N/A N/A N/A 0,88 N/A N/A N/A
0,10 0,08 0,11 6,25 0,31 38,16 2,35 2,74 0,09 4,58 0,45 2,17 0,14 0,06 2,65 0,05 1,77 0,07 2,02 0,23
1,57 0,28 0,61 1,56 0,17 0,04 2,29 3,16 0,47 0,48 0,24

42,86 19,00 36,76 34,52 4,55 21,10 28,13 15,58 21,05 18,18 4,11 14,05 22,90 30,99 30,43 30,51 10,37 15,97 21,24 24,25 14,16 30,75 31,31 81,62

[0-10%][0-10%] [10-20%][10-20%] [20-30%][20-30%] [30-40%][30-40%] [40-50%][40-50%] [50-60%][50-60%] [60-70%][60-70%] [70-80%][70-80%] [80-90%][80-90%] [90-100%]

‣Most abundant genera and 
orders are found with the two 
methods
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[0-10%][0-10%] [10-20%][10-20%] [20-30%][20-30%] [30-40%][30-40%] [40-50%][40-50%] [50-60%][50-60%] [60-70%][60-70%] [70-80%][70-80%] [80-90%][80-90%] [90-100%]

‣Most abundant genera and 
orders are found with the two 
methods

‣DinR2 seems to be adapted 
to identify orders and genera
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Copy number can be linked to 
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Godhe et al., 2008
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‣49% of known protists [38%-61%]

OTU richness



0 2,000 mi

2,0 00 km0

S O U T H
P A C I F I C
O C E A N

N O R T H
P A C I F I C
O C E A N

N O R T H
P A C I F I C
O C E A N

N O R T H
A T L A N T I C

O C E A N

S O U T H
A T L A N T I C

O C E A N

I N D I A N
O C E A N

ARCTIC OCEAN

N O R T H
A M E R I C A

S O U T H
A M E R I C A

A F R I C A

A S I A

E U R O P E

O C E A N I A

A N T A R C T I C A

0° 0°

20°N

40°N

60°N

80°N

80°S

60°S

40°S

20°S

20°N

40°N

40°S

60°N

60°S

80°N

80°S

20°S

Equ ato r

180°E 140°E 100°E 60°E 20°E 20°W0°

0°

60°W 100°W 140°W 180°W

180°E 140°E 100°E 60°E 20°E 20°W 60°W 100°W 140°W 180°W
�ϮϬϭϯ�Ͷ�E͘�>Ğ��ĞƐĐŽƚ�ͬ��W�W�ͬ�^��ZŽƐĐŽī�ͬ��EZ^�ϮϬϭϯ�Ͷ�E͘�>Ğ��ĞƐĐŽƚ�ͬ��W�W�ͬ�^��ZŽƐĐŽī�ͬ��EZ^

18

23
25

45

6467

7076
78

82

102

98

100

109

Abundance of OTUs

[<2,015,825]
[<1,569,831]

[<2,461,818]
[<2,907,812]
[<3,353,805]

[<4,245,792]
[<3,799,798]

[<4,691,785]
[<5,137,779]
[<5,583,772]

presented by Noan Le Bescot — 10th of March 2014 23

0 2,000 mi

2,0 00 km0

S O U T H
P A C I F I C
O C E A N

N O R T H
P A C I F I C
O C E A N

N O R T H
P A C I F I C
O C E A N

N O R T H
A T L A N T I C

O C E A N

S O U T H
A T L A N T I C

O C E A N

I N D I A N
O C E A N

ARCTIC OCEAN

N O R T H
A M E R I C A

S O U T H
A M E R I C A

A F R I C A

A S I A

E U R O P E

O C E A N I A

A N T A R C T I C A

0° 0°

20°N

40°N

60°N

80°N

80°S

60°S

40°S

20°S

20°N

40°N

40°S

60°N

60°S

80°N

80°S

20°S

Equ ato r

180°E 140°E 100°E 60°E 20°E 20°W0°

0°

60°W 100°W 140°W 180°W

180°E 140°E 100°E 60°E 20°E 20°W 60°W 100°W 140°W 180°W
�ϮϬϭϯ�Ͷ�E͘�>Ğ��ĞƐĐŽƚ�ͬ��W�W�ͬ�^��ZŽƐĐŽī�ͬ��EZ^�ϮϬϭϯ�Ͷ�E͘�>Ğ��ĞƐĐŽƚ�ͬ��W�W�ͬ�^��ZŽƐĐŽī�ͬ��EZ^

18

23
25

45

6467

7076
78

82

102

98

100

109

Richness of OTUs

[<26,622]
[<22,559]

[<30,685]
[<34,748]
[<38,810]

[<46,936]
[<42,873]

[<50,999]
[<55,062]
[<59,125]

DinophyceaeSampling point KƚŚĞƌ�ƉƌŽƟƐƚƐ
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‣49% of known protists [38%-61%]

‣40% of known protists [18-67%]

OTU abundance

OTU richness
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DINOFLAGELLATES / PROTISTS
Dinoflagellate OTU abundance and richness 
varied over the whole protistan community 
and across size fractions
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DINOFLAGELLATES / PROTISTS
Dinoflagellate OTU abundance and richness 
varied over the whole protistan community 
and across size fractions

‣The highest abundances are observed in the 
pico (0.8-5µm) and nano (5-20µm) plankton
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DINOFLAGELLATES / PROTISTS
Dinoflagellate OTU abundance and richness 
varied over the whole protistan community 
and across size fractions

‣The highest abundances are observed in the 
pico (0.8-5µm) and nano (5-20µm) plankton

‣The highest relative richness values are observed 
in the nano (5-20µm) and micro (20-180µm) 
plankton
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PICO-DINOFLAGELLATES [0.8-5µm]
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PICO-DINOFLAGELLATES [0.8-5µm]

‣ This is the first observation of the pico-dinoflagellate community
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PICO-DINOFLAGELLATES [0.8-5µm]

Gymnodiniales 30% 
(8-41%)

‣ This is the first observation of the pico-dinoflagellate community
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PICO-DINOFLAGELLATES [0.8-5µm]

Gymnodiniales 30% 
(8-41%)

Peridiniales 11% 
(8-19%)

‣ This is the first observation of the pico-dinoflagellate community
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PICO-DINOFLAGELLATES [0.8-5µm]

Gymnodiniales 30% 
(8-41%)

Peridiniales 11% 
(8-19%)

Undetermined 45% 
(26-59%)

‣ This is the first observation of the pico-dinoflagellate community
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abundance of barcodes
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why?

26

UNDETERMINED

Gymnodiniales - Peridiniales - Prorocentrales

Gymnodiniales - Peridiniales

Gymnodiniales - Peridiniales - Prorocentrales - Uncultured
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NANO-DINOFLAGELLATES [5-20µm]
abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<308,787]
[<179,652]

[<437,921]
[<567,056]
[<696,190]

[<954,459]
[<825,324]

[<1,083,593]
[<1,212,727]
[<1,341,862]
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NANO-DINOFLAGELLATES [5-20µm]
abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<308,787]
[<179,652]

[<437,921]
[<567,056]
[<696,190]

[<954,459]
[<825,324]

[<1,083,593]
[<1,212,727]
[<1,341,862]

Undetermined 35%
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NANO-DINOFLAGELLATES [5-20µm]
abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<308,787]
[<179,652]

[<437,921]
[<567,056]
[<696,190]

[<954,459]
[<825,324]

[<1,083,593]
[<1,212,727]
[<1,341,862]

Undetermined 35% Gymnodiniales Peridiniales
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NANO-DINOFLAGELLATES [5-20µm]
abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<308,787]
[<179,652]

[<437,921]
[<567,056]
[<696,190]

[<954,459]
[<825,324]

[<1,083,593]
[<1,212,727]
[<1,341,862]

Undetermined 35% Gymnodiniales Peridiniales
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‣ No dominant pattern
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MICRO-DINOFLAGELLATES [20-180µm]
abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<159,085]
[<90,709]

[<227,461]
[<295,837]
[<364,214]

[<500,966]
[<432,590]

[<569,342]
[<637,718]
[<706,095]
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MICRO-DINOFLAGELLATES [20-180µm]
abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<159,085]
[<90,709]

[<227,461]
[<295,837]
[<364,214]

[<500,966]
[<432,590]

[<569,342]
[<637,718]
[<706,095]
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Gonyaulacales 37% 
(18-80%)
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MICRO-DINOFLAGELLATES [20-180µm]
abundance by orders

Sampling point
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Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<159,085]
[<90,709]

[<227,461]
[<295,837]
[<364,214]

[<500,966]
[<432,590]

[<569,342]
[<637,718]
[<706,095]
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Gonyaulacales 37% 
(18-80%)

Peridiniales 23% 
(21-69%)

Dinophysiales
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abundance by orders

Sampling point

Undetermined

Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<44,466]
[<22,757]

[<66,176]
[<87,885]
[<109,594]

[<153,012]
[<131,303]

[<174,722]
[<196,431]
[<218,140]
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DINOFLAGELLATES IN MESO-PLANKTON [180-2,000µm]
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abundance by orders

Sampling point
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Uncultured

Thoracosphaerales

Suessiales

Pyrocystales

Prorocentrales

Phytodiniales

Peridiniales

EŽĐƟůƵĐĂůĞƐ

Lophodiniales

Gymnodiniales

Gonyaulacales

Dinophysiales

abundance of barcodes

[<44,466]
[<22,757]

[<66,176]
[<87,885]
[<109,594]

[<153,012]
[<131,303]

[<174,722]
[<196,431]
[<218,140]

Peridiniales 48% 
(15-95%)
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relatively higher abundance in open oceans
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76 / 9
Dinophysiales|Dinophysis_03+acuminata

�ŝŶŽƉŚǇƐŝĂůĞƐͮ�ŝŶŽƉŚǇƐŝƐͺϬϰнĨŽƌƟŝ
Dinophysiales|Dinophysis_04+undetermined

�ŝŶŽƉŚǇƐŝĂůĞƐͮ,ŝƐƟŽŶĞŝƐͺϬϱнƐƉ͘
Dinophysiales|OrnithocerĐƵƐͺϬϭнŵĂŐŶŝĮĐƵƐ

Dinophysiales|PhalacrŽŵĂͺϬϮнƐƉ͘
Dinophysiales|Undetermined+undetermined
Gonyaulacales|Alexandrium-Y+undetermined

'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнƚĞŶƵĞ
Gonyaulacales|PrŽƚŽĐĞƌĂƟƵŵͺϬϭнrĞƟĐƵůĂƚƵŵ

Gonyaulacales|Ceratocorys+horrida
Gonyaulacales|Alexandrium_01+leei

Gonyaulacales|Alexandrium_01+ostenfeldii
'ŽŶǇĂƵůĂĐĂůĞƐͮ�ůĞǆĂŶĚƌŝƵŵͺϬϭнƐƉ͘

Gonyaulacales|Alexandrium_01+taylori
Gonyaulacales|Alexandrium_01+undetermined

Gonyaulacales|Alexandrium_02+aĸŶĞ
Gonyaulacales|Alexandrium_02+tamarense

Gonyaulacales|Alexandrium_02+tamiyavanichii
Gonyaulacales|Alexandrium_02+undetermined

Gonyaulacales|Gonyaulax_02+spinifera
Gonyaulacales|Gonyaulax_03+polygramma

'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϰнƐƉ͘
'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϱнƐƉŝŶŝĨĞƌĂ

Gonyaulacales|Lingulodinium+polyedrum
Gonyaulacales|Fragilidium+mexicanum

Gonyaulacales|Pyrophacus+steinii
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Karenia-Y+brevis
Gymnodiniales|Karenia-Y+undetermined

Gymnodiniales|Karlodinium-Y+undetermined
Gymnodiniales|Undetermined+undetermined

'ǇŵŶŽĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Akashiwo_01+sanguinea
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϭнƐƉ͘

Gymnodiniales|Amphidinium_01+undetermined
Gymnodiniales|Amphidinium_03+herdmanii

Gymnodiniales|Amphidinium_04+longum
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϱнƐĞŵŝůƵŶĂƚƵŵ

Gymnodiniales|Apicoporus_01+parvidiaboli
Gymnodiniales|Apicoporus_02+glaber

Gymnodiniales|Cochlodinium_01+fulvescens
Gymnodiniales|Cochlodinium_02+polykrikoides
'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϱнĚŽƌƐĂůŝƐƵůĐƵŵ

'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Gymnodiniales|Gymnodinium_06+undetermined

Gymnodiniales|Gymnodinium_07+fuscum
Gymnodiniales|Gymnodinium_08+impudicum

Gymnodiniales|Gyrodinium_01+spirale
Gymnodiniales|Gyrodinium_04+undetermined

Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƐƉ͘
Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƵŶĚĞƚĞƌŵŝŶĞĚ

Gymnodiniales|Hemidinium+nasutum
Gymnodiniales|Brachidinium+capitatum

Gymnodiniales|KarĞŶŝĂͺϬϮнƐƉ͘
Gymnodiniales|Karenia_14+brevis

Gymnodiniales|Karlodinium_01+micrum
Gymnodiniales|Karlodinium_02+micrum
Gymnodiniales|Karlodinium_14+micrum

Gymnodiniales|TĂŬĂǇĂŵĂͺϬϭнƐƉ͘
Gymnodiniales|TĂŬĂǇĂŵĂͺϬϮнƐƉ͘

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Pheopolykrikos_01+hartmannii

Gymnodiniales|Herdmania+litoralis
Gymnodiniales|EsoptrŽĚŝŶŝƵŵнƐƉ͘
'ǇŵŶŽĚŝŶŝĂůĞƐͮEĞŵĂƚŽĚŝŶŝƵŵнƐƉ͘
Gymnodiniales|ProterythrŽƉƐŝƐнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϭнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϯнƐƉ͘

Lophodiniales|Woloszynskia_01+leopoliensis
Lophodiniales|Woloszynskia_02+pascheri

EŽĐƟůƵĐĂůĞƐͮEŽĐƟůƵĐĂнƐĐŝŶƟůůĂŶƐ
Peridiniales|Blastodinium-Y+undetermined
Peridiniales|Heterocapsa-Y+undetermined
Peridiniales|Peridinium-Y+undetermined

Peridiniales|Undetermined+undetermined
Peridiniales|Azadinium-Y+undetermined

Peridiniales|Undetermined+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|Blastodinium_01+contortum
Peridiniales|Blastodinium_02+inornatum
Peridiniales|Blastodinium_02+spinulosum

Peridiniales|Blastodinium_02+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϯнƐƉ͘

Peridiniales|Blastodinium_04+galatheanum
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϱнŽǀŝĨŽƌŵĞ
Peridiniales|Blastodinium_06+mangini

WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Peridiniales|Blastodinium_06+undetermined

Peridiniales|Glenodiniopsis+steinii
Peridiniales|Heterocapsa_01+rotundata

Peridiniales|Lessardia+elongata
Peridiniales|Thecadinium_01+dragescoi
Peridiniales|Thecadinium_02+inclinatum
Peridiniales|Thecadinium_02+mucosum
Peridiniales|Thecadinium_03+kofoidii

WĞƌŝĚŝŶŝĂůĞƐͮ�ƵƌŝŶƐŬŝĂнďĂůƟĐĂ
Peridiniales|Pentapharsodinium_01+tyrrhenicum
Peridiniales|Pentapharsodinium_02+tyrrhenicum
WĞƌŝĚŝŶŝĂůĞƐͮWĞŶƚĂƉŚĂƌƐŽĚŝŶŝƵŵͺϬϱнƚǇƌƌŚĞŶŝĐƵŵ

Peridiniales|Peridinium_03+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮWĞƌŝĚŝŶŝƵŵͺϬϱнƐŽĐŝĂůĞ

Peridiniales|Peridinium_06+wierzejskii
Peridiniales|Peridinium_07+quinquecorne

Peridiniales|Scrippsiella_01+trochoidea
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϮнƐƉ͘
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϲнƐƉ͘

Peridiniales|Scrippsiella_07+nutricula
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϳнƐƉ͘
Peridiniales|Adenoides+eludens

Peridiniales|Paulsenella+vonstoschii
Peridiniales|Cryptoperidiniopsis-Y+brodyi

WĞƌŝĚŝŶŝĂůĞƐͮ�ƌǇƉƚŽƉĞƌŝĚŝŶŝŽƉƐŝƐͺϬϱнďrodyi
WĞƌŝĚŝŶŝĂůĞƐͮ>ƵĐŝĞůůĂͺϬϮнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|RoscoĸĂнĐĂƉŝƚĂƚĂ

Peridiniales|Diplopsalopsis+bomba
Peridiniales|Protoperidinium_02+conicum
Peridiniales|Protoperidinium_02+crassipes
Peridiniales|Protoperidinium_02+divergens
Peridiniales|Protoperidinium_02+elegans

Peridiniales|Protoperidinium_02+excentricum
Peridiniales|Protoperidinium_02+leonis

Peridiniales|Protoperidinium_02+pellucidum
Peridiniales|Protoperidinium_02+punctulatum

Peridiniales|PrŽƚŽƉĞƌŝĚŝŶŝƵŵͺϬϮнƐƉ͘
Peridiniales|Protoperidinium_02+undetermined

Peridiniales|Protoperidinium_03+depressum
Peridiniales|Undetermined+undetermined

Phytodiniales|Gloeodinium_01+viscum
Prorocentrales|Prorocentrum-Y+undetermined

Prorocentrales|Prorocentrum_03+levis
Prorocentrales|Prorocentrum_03+undetermined

Prorocentrales|Prorocentrum_04+minimum
Prorocentrales|Prorocentrum_06+tsawwassenense
Prorocentrales|Prorocentrum_12+undetermined
Prorocentrales|Prorocentrum_14+emarginatum

Prorocentrales|Prorocentrum_14+fukuyoi
Prorocentrales|ProrŽĐĞŶƚƌƵŵͺϭϱнŵŝĐĂŶƐ

Pyrocystales|PyrŽĐǇƐƟƐнůƵŶƵůĂ
Pyrocystales|PyrŽĐǇƐƟƐнŶŽĐƟůƵĐĂ

Suessiales|Polarella-Y+glacialis
Suessiales|Undetermined+undetermined
Suessiales|Undetermined+undetermined

Suessiales|Biecheleria+undetermined
Suessiales|Pelagodinium+beii

Suessiales|Pelagodinium+undetermined
Suessiales|Protodinium+simplex

Suessiales|Protodinium+undetermined
Suessiales|Symbiodinium+meandrinae

^ƵĞƐƐŝĂůĞƐͮ^ǇŵďŝŽĚŝŶŝƵŵнƐƉ͘
Suessiales|Symbiodinium+undetermined

Thoracosphaerales|Thoracosphaera+heimii
Uncultured|Uncultured-YͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

Uncultured|UnculturĞĚͲϬϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϮͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϰͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϱͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϴͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϵͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

hŶĚĞƚĞƌŵŝŶĞĚͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Undetermined|Undetermined+undetermined
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Dinophysiales|Dinophysis_03+acuminata

�ŝŶŽƉŚǇƐŝĂůĞƐͮ�ŝŶŽƉŚǇƐŝƐͺϬϰнĨŽƌƟŝ
Dinophysiales|Dinophysis_04+undetermined

�ŝŶŽƉŚǇƐŝĂůĞƐͮ,ŝƐƟŽŶĞŝƐͺϬϱнƐƉ͘
Dinophysiales|OrnithocerĐƵƐͺϬϭнŵĂŐŶŝĮĐƵƐ

Dinophysiales|PhalacrŽŵĂͺϬϮнƐƉ͘
Dinophysiales|Undetermined+undetermined
Gonyaulacales|Alexandrium-Y+undetermined

'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнƚĞŶƵĞ
Gonyaulacales|PrŽƚŽĐĞƌĂƟƵŵͺϬϭнrĞƟĐƵůĂƚƵŵ

Gonyaulacales|Ceratocorys+horrida
Gonyaulacales|Alexandrium_01+leei

Gonyaulacales|Alexandrium_01+ostenfeldii
'ŽŶǇĂƵůĂĐĂůĞƐͮ�ůĞǆĂŶĚƌŝƵŵͺϬϭнƐƉ͘

Gonyaulacales|Alexandrium_01+taylori
Gonyaulacales|Alexandrium_01+undetermined

Gonyaulacales|Alexandrium_02+aĸŶĞ
Gonyaulacales|Alexandrium_02+tamarense

Gonyaulacales|Alexandrium_02+tamiyavanichii
Gonyaulacales|Alexandrium_02+undetermined

Gonyaulacales|Gonyaulax_02+spinifera
Gonyaulacales|Gonyaulax_03+polygramma

'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϰнƐƉ͘
'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϱнƐƉŝŶŝĨĞƌĂ

Gonyaulacales|Lingulodinium+polyedrum
Gonyaulacales|Fragilidium+mexicanum

Gonyaulacales|Pyrophacus+steinii
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Karenia-Y+brevis
Gymnodiniales|Karenia-Y+undetermined

Gymnodiniales|Karlodinium-Y+undetermined
Gymnodiniales|Undetermined+undetermined

'ǇŵŶŽĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Akashiwo_01+sanguinea
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϭнƐƉ͘

Gymnodiniales|Amphidinium_01+undetermined
Gymnodiniales|Amphidinium_03+herdmanii

Gymnodiniales|Amphidinium_04+longum
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϱнƐĞŵŝůƵŶĂƚƵŵ

Gymnodiniales|Apicoporus_01+parvidiaboli
Gymnodiniales|Apicoporus_02+glaber

Gymnodiniales|Cochlodinium_01+fulvescens
Gymnodiniales|Cochlodinium_02+polykrikoides
'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϱнĚŽƌƐĂůŝƐƵůĐƵŵ

'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Gymnodiniales|Gymnodinium_06+undetermined

Gymnodiniales|Gymnodinium_07+fuscum
Gymnodiniales|Gymnodinium_08+impudicum

Gymnodiniales|Gyrodinium_01+spirale
Gymnodiniales|Gyrodinium_04+undetermined

Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƐƉ͘
Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƵŶĚĞƚĞƌŵŝŶĞĚ

Gymnodiniales|Hemidinium+nasutum
Gymnodiniales|Brachidinium+capitatum

Gymnodiniales|KarĞŶŝĂͺϬϮнƐƉ͘
Gymnodiniales|Karenia_14+brevis

Gymnodiniales|Karlodinium_01+micrum
Gymnodiniales|Karlodinium_02+micrum
Gymnodiniales|Karlodinium_14+micrum

Gymnodiniales|TĂŬĂǇĂŵĂͺϬϭнƐƉ͘
Gymnodiniales|TĂŬĂǇĂŵĂͺϬϮнƐƉ͘

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Pheopolykrikos_01+hartmannii

Gymnodiniales|Herdmania+litoralis
Gymnodiniales|EsoptrŽĚŝŶŝƵŵнƐƉ͘
'ǇŵŶŽĚŝŶŝĂůĞƐͮEĞŵĂƚŽĚŝŶŝƵŵнƐƉ͘
Gymnodiniales|ProterythrŽƉƐŝƐнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϭнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϯнƐƉ͘

Lophodiniales|Woloszynskia_01+leopoliensis
Lophodiniales|Woloszynskia_02+pascheri

EŽĐƟůƵĐĂůĞƐͮEŽĐƟůƵĐĂнƐĐŝŶƟůůĂŶƐ
Peridiniales|Blastodinium-Y+undetermined
Peridiniales|Heterocapsa-Y+undetermined
Peridiniales|Peridinium-Y+undetermined

Peridiniales|Undetermined+undetermined
Peridiniales|Azadinium-Y+undetermined

Peridiniales|Undetermined+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|Blastodinium_01+contortum
Peridiniales|Blastodinium_02+inornatum
Peridiniales|Blastodinium_02+spinulosum

Peridiniales|Blastodinium_02+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϯнƐƉ͘

Peridiniales|Blastodinium_04+galatheanum
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϱнŽǀŝĨŽƌŵĞ
Peridiniales|Blastodinium_06+mangini

WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Peridiniales|Blastodinium_06+undetermined

Peridiniales|Glenodiniopsis+steinii
Peridiniales|Heterocapsa_01+rotundata

Peridiniales|Lessardia+elongata
Peridiniales|Thecadinium_01+dragescoi
Peridiniales|Thecadinium_02+inclinatum
Peridiniales|Thecadinium_02+mucosum
Peridiniales|Thecadinium_03+kofoidii

WĞƌŝĚŝŶŝĂůĞƐͮ�ƵƌŝŶƐŬŝĂнďĂůƟĐĂ
Peridiniales|Pentapharsodinium_01+tyrrhenicum
Peridiniales|Pentapharsodinium_02+tyrrhenicum
WĞƌŝĚŝŶŝĂůĞƐͮWĞŶƚĂƉŚĂƌƐŽĚŝŶŝƵŵͺϬϱнƚǇƌƌŚĞŶŝĐƵŵ

Peridiniales|Peridinium_03+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮWĞƌŝĚŝŶŝƵŵͺϬϱнƐŽĐŝĂůĞ

Peridiniales|Peridinium_06+wierzejskii
Peridiniales|Peridinium_07+quinquecorne

Peridiniales|Scrippsiella_01+trochoidea
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϮнƐƉ͘
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϲнƐƉ͘

Peridiniales|Scrippsiella_07+nutricula
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϳнƐƉ͘
Peridiniales|Adenoides+eludens

Peridiniales|Paulsenella+vonstoschii
Peridiniales|Cryptoperidiniopsis-Y+brodyi

WĞƌŝĚŝŶŝĂůĞƐͮ�ƌǇƉƚŽƉĞƌŝĚŝŶŝŽƉƐŝƐͺϬϱнďrodyi
WĞƌŝĚŝŶŝĂůĞƐͮ>ƵĐŝĞůůĂͺϬϮнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|RoscoĸĂнĐĂƉŝƚĂƚĂ

Peridiniales|Diplopsalopsis+bomba
Peridiniales|Protoperidinium_02+conicum
Peridiniales|Protoperidinium_02+crassipes
Peridiniales|Protoperidinium_02+divergens
Peridiniales|Protoperidinium_02+elegans

Peridiniales|Protoperidinium_02+excentricum
Peridiniales|Protoperidinium_02+leonis

Peridiniales|Protoperidinium_02+pellucidum
Peridiniales|Protoperidinium_02+punctulatum

Peridiniales|PrŽƚŽƉĞƌŝĚŝŶŝƵŵͺϬϮнƐƉ͘
Peridiniales|Protoperidinium_02+undetermined

Peridiniales|Protoperidinium_03+depressum
Peridiniales|Undetermined+undetermined

Phytodiniales|Gloeodinium_01+viscum
Prorocentrales|Prorocentrum-Y+undetermined

Prorocentrales|Prorocentrum_03+levis
Prorocentrales|Prorocentrum_03+undetermined

Prorocentrales|Prorocentrum_04+minimum
Prorocentrales|Prorocentrum_06+tsawwassenense
Prorocentrales|Prorocentrum_12+undetermined
Prorocentrales|Prorocentrum_14+emarginatum

Prorocentrales|Prorocentrum_14+fukuyoi
Prorocentrales|ProrŽĐĞŶƚƌƵŵͺϭϱнŵŝĐĂŶƐ

Pyrocystales|PyrŽĐǇƐƟƐнůƵŶƵůĂ
Pyrocystales|PyrŽĐǇƐƟƐнŶŽĐƟůƵĐĂ

Suessiales|Polarella-Y+glacialis
Suessiales|Undetermined+undetermined
Suessiales|Undetermined+undetermined

Suessiales|Biecheleria+undetermined
Suessiales|Pelagodinium+beii

Suessiales|Pelagodinium+undetermined
Suessiales|Protodinium+simplex

Suessiales|Protodinium+undetermined
Suessiales|Symbiodinium+meandrinae

^ƵĞƐƐŝĂůĞƐͮ^ǇŵďŝŽĚŝŶŝƵŵнƐƉ͘
Suessiales|Symbiodinium+undetermined

Thoracosphaerales|Thoracosphaera+heimii
Uncultured|Uncultured-YͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

Uncultured|UnculturĞĚͲϬϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϮͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϰͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϱͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϴͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϵͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

hŶĚĞƚĞƌŵŝŶĞĚͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Undetermined|Undetermined+undetermined
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Dinophysiales|Dinophysis_03+acuminata

�ŝŶŽƉŚǇƐŝĂůĞƐͮ�ŝŶŽƉŚǇƐŝƐͺϬϰнĨŽƌƟŝ
Dinophysiales|Dinophysis_04+undetermined

�ŝŶŽƉŚǇƐŝĂůĞƐͮ,ŝƐƟŽŶĞŝƐͺϬϱнƐƉ͘
Dinophysiales|OrnithocerĐƵƐͺϬϭнŵĂŐŶŝĮĐƵƐ

Dinophysiales|PhalacrŽŵĂͺϬϮнƐƉ͘
Dinophysiales|Undetermined+undetermined
Gonyaulacales|Alexandrium-Y+undetermined

'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнƚĞŶƵĞ
Gonyaulacales|PrŽƚŽĐĞƌĂƟƵŵͺϬϭнrĞƟĐƵůĂƚƵŵ

Gonyaulacales|Ceratocorys+horrida
Gonyaulacales|Alexandrium_01+leei

Gonyaulacales|Alexandrium_01+ostenfeldii
'ŽŶǇĂƵůĂĐĂůĞƐͮ�ůĞǆĂŶĚƌŝƵŵͺϬϭнƐƉ͘

Gonyaulacales|Alexandrium_01+taylori
Gonyaulacales|Alexandrium_01+undetermined

Gonyaulacales|Alexandrium_02+aĸŶĞ
Gonyaulacales|Alexandrium_02+tamarense

Gonyaulacales|Alexandrium_02+tamiyavanichii
Gonyaulacales|Alexandrium_02+undetermined

Gonyaulacales|Gonyaulax_02+spinifera
Gonyaulacales|Gonyaulax_03+polygramma

'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϰнƐƉ͘
'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϱнƐƉŝŶŝĨĞƌĂ

Gonyaulacales|Lingulodinium+polyedrum
Gonyaulacales|Fragilidium+mexicanum

Gonyaulacales|Pyrophacus+steinii
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Karenia-Y+brevis
Gymnodiniales|Karenia-Y+undetermined

Gymnodiniales|Karlodinium-Y+undetermined
Gymnodiniales|Undetermined+undetermined

'ǇŵŶŽĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Akashiwo_01+sanguinea
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϭнƐƉ͘

Gymnodiniales|Amphidinium_01+undetermined
Gymnodiniales|Amphidinium_03+herdmanii

Gymnodiniales|Amphidinium_04+longum
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϱнƐĞŵŝůƵŶĂƚƵŵ

Gymnodiniales|Apicoporus_01+parvidiaboli
Gymnodiniales|Apicoporus_02+glaber

Gymnodiniales|Cochlodinium_01+fulvescens
Gymnodiniales|Cochlodinium_02+polykrikoides
'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϱнĚŽƌƐĂůŝƐƵůĐƵŵ

'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Gymnodiniales|Gymnodinium_06+undetermined

Gymnodiniales|Gymnodinium_07+fuscum
Gymnodiniales|Gymnodinium_08+impudicum

Gymnodiniales|Gyrodinium_01+spirale
Gymnodiniales|Gyrodinium_04+undetermined

Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƐƉ͘
Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƵŶĚĞƚĞƌŵŝŶĞĚ

Gymnodiniales|Hemidinium+nasutum
Gymnodiniales|Brachidinium+capitatum

Gymnodiniales|KarĞŶŝĂͺϬϮнƐƉ͘
Gymnodiniales|Karenia_14+brevis

Gymnodiniales|Karlodinium_01+micrum
Gymnodiniales|Karlodinium_02+micrum
Gymnodiniales|Karlodinium_14+micrum

Gymnodiniales|TĂŬĂǇĂŵĂͺϬϭнƐƉ͘
Gymnodiniales|TĂŬĂǇĂŵĂͺϬϮнƐƉ͘

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Pheopolykrikos_01+hartmannii

Gymnodiniales|Herdmania+litoralis
Gymnodiniales|EsoptrŽĚŝŶŝƵŵнƐƉ͘
'ǇŵŶŽĚŝŶŝĂůĞƐͮEĞŵĂƚŽĚŝŶŝƵŵнƐƉ͘
Gymnodiniales|ProterythrŽƉƐŝƐнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϭнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϯнƐƉ͘

Lophodiniales|Woloszynskia_01+leopoliensis
Lophodiniales|Woloszynskia_02+pascheri

EŽĐƟůƵĐĂůĞƐͮEŽĐƟůƵĐĂнƐĐŝŶƟůůĂŶƐ
Peridiniales|Blastodinium-Y+undetermined
Peridiniales|Heterocapsa-Y+undetermined
Peridiniales|Peridinium-Y+undetermined

Peridiniales|Undetermined+undetermined
Peridiniales|Azadinium-Y+undetermined

Peridiniales|Undetermined+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|Blastodinium_01+contortum
Peridiniales|Blastodinium_02+inornatum
Peridiniales|Blastodinium_02+spinulosum

Peridiniales|Blastodinium_02+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϯнƐƉ͘

Peridiniales|Blastodinium_04+galatheanum
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϱнŽǀŝĨŽƌŵĞ
Peridiniales|Blastodinium_06+mangini

WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Peridiniales|Blastodinium_06+undetermined

Peridiniales|Glenodiniopsis+steinii
Peridiniales|Heterocapsa_01+rotundata

Peridiniales|Lessardia+elongata
Peridiniales|Thecadinium_01+dragescoi
Peridiniales|Thecadinium_02+inclinatum
Peridiniales|Thecadinium_02+mucosum
Peridiniales|Thecadinium_03+kofoidii

WĞƌŝĚŝŶŝĂůĞƐͮ�ƵƌŝŶƐŬŝĂнďĂůƟĐĂ
Peridiniales|Pentapharsodinium_01+tyrrhenicum
Peridiniales|Pentapharsodinium_02+tyrrhenicum
WĞƌŝĚŝŶŝĂůĞƐͮWĞŶƚĂƉŚĂƌƐŽĚŝŶŝƵŵͺϬϱнƚǇƌƌŚĞŶŝĐƵŵ

Peridiniales|Peridinium_03+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮWĞƌŝĚŝŶŝƵŵͺϬϱнƐŽĐŝĂůĞ

Peridiniales|Peridinium_06+wierzejskii
Peridiniales|Peridinium_07+quinquecorne

Peridiniales|Scrippsiella_01+trochoidea
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϮнƐƉ͘
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϲнƐƉ͘

Peridiniales|Scrippsiella_07+nutricula
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϳнƐƉ͘
Peridiniales|Adenoides+eludens

Peridiniales|Paulsenella+vonstoschii
Peridiniales|Cryptoperidiniopsis-Y+brodyi

WĞƌŝĚŝŶŝĂůĞƐͮ�ƌǇƉƚŽƉĞƌŝĚŝŶŝŽƉƐŝƐͺϬϱнďrodyi
WĞƌŝĚŝŶŝĂůĞƐͮ>ƵĐŝĞůůĂͺϬϮнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|RoscoĸĂнĐĂƉŝƚĂƚĂ

Peridiniales|Diplopsalopsis+bomba
Peridiniales|Protoperidinium_02+conicum
Peridiniales|Protoperidinium_02+crassipes
Peridiniales|Protoperidinium_02+divergens
Peridiniales|Protoperidinium_02+elegans

Peridiniales|Protoperidinium_02+excentricum
Peridiniales|Protoperidinium_02+leonis

Peridiniales|Protoperidinium_02+pellucidum
Peridiniales|Protoperidinium_02+punctulatum

Peridiniales|PrŽƚŽƉĞƌŝĚŝŶŝƵŵͺϬϮнƐƉ͘
Peridiniales|Protoperidinium_02+undetermined

Peridiniales|Protoperidinium_03+depressum
Peridiniales|Undetermined+undetermined

Phytodiniales|Gloeodinium_01+viscum
Prorocentrales|Prorocentrum-Y+undetermined

Prorocentrales|Prorocentrum_03+levis
Prorocentrales|Prorocentrum_03+undetermined

Prorocentrales|Prorocentrum_04+minimum
Prorocentrales|Prorocentrum_06+tsawwassenense
Prorocentrales|Prorocentrum_12+undetermined
Prorocentrales|Prorocentrum_14+emarginatum

Prorocentrales|Prorocentrum_14+fukuyoi
Prorocentrales|ProrŽĐĞŶƚƌƵŵͺϭϱнŵŝĐĂŶƐ

Pyrocystales|PyrŽĐǇƐƟƐнůƵŶƵůĂ
Pyrocystales|PyrŽĐǇƐƟƐнŶŽĐƟůƵĐĂ

Suessiales|Polarella-Y+glacialis
Suessiales|Undetermined+undetermined
Suessiales|Undetermined+undetermined

Suessiales|Biecheleria+undetermined
Suessiales|Pelagodinium+beii

Suessiales|Pelagodinium+undetermined
Suessiales|Protodinium+simplex

Suessiales|Protodinium+undetermined
Suessiales|Symbiodinium+meandrinae

^ƵĞƐƐŝĂůĞƐͮ^ǇŵďŝŽĚŝŶŝƵŵнƐƉ͘
Suessiales|Symbiodinium+undetermined

Thoracosphaerales|Thoracosphaera+heimii
Uncultured|Uncultured-YͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

Uncultured|UnculturĞĚͲϬϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϮͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϰͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϱͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϴͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϵͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

hŶĚĞƚĞƌŵŝŶĞĚͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Undetermined|Undetermined+undetermined
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76 / 9
Dinophysiales|Dinophysis_03+acuminata

�ŝŶŽƉŚǇƐŝĂůĞƐͮ�ŝŶŽƉŚǇƐŝƐͺϬϰнĨŽƌƟŝ
Dinophysiales|Dinophysis_04+undetermined

�ŝŶŽƉŚǇƐŝĂůĞƐͮ,ŝƐƟŽŶĞŝƐͺϬϱнƐƉ͘
Dinophysiales|OrnithocerĐƵƐͺϬϭнŵĂŐŶŝĮĐƵƐ

Dinophysiales|PhalacrŽŵĂͺϬϮнƐƉ͘
Dinophysiales|Undetermined+undetermined
Gonyaulacales|Alexandrium-Y+undetermined

'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнƚĞŶƵĞ
Gonyaulacales|PrŽƚŽĐĞƌĂƟƵŵͺϬϭнrĞƟĐƵůĂƚƵŵ

Gonyaulacales|Ceratocorys+horrida
Gonyaulacales|Alexandrium_01+leei

Gonyaulacales|Alexandrium_01+ostenfeldii
'ŽŶǇĂƵůĂĐĂůĞƐͮ�ůĞǆĂŶĚƌŝƵŵͺϬϭнƐƉ͘

Gonyaulacales|Alexandrium_01+taylori
Gonyaulacales|Alexandrium_01+undetermined

Gonyaulacales|Alexandrium_02+aĸŶĞ
Gonyaulacales|Alexandrium_02+tamarense

Gonyaulacales|Alexandrium_02+tamiyavanichii
Gonyaulacales|Alexandrium_02+undetermined

Gonyaulacales|Gonyaulax_02+spinifera
Gonyaulacales|Gonyaulax_03+polygramma

'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϰнƐƉ͘
'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϱнƐƉŝŶŝĨĞƌĂ

Gonyaulacales|Lingulodinium+polyedrum
Gonyaulacales|Fragilidium+mexicanum

Gonyaulacales|Pyrophacus+steinii
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Karenia-Y+brevis
Gymnodiniales|Karenia-Y+undetermined

Gymnodiniales|Karlodinium-Y+undetermined
Gymnodiniales|Undetermined+undetermined

'ǇŵŶŽĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Akashiwo_01+sanguinea
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϭнƐƉ͘

Gymnodiniales|Amphidinium_01+undetermined
Gymnodiniales|Amphidinium_03+herdmanii

Gymnodiniales|Amphidinium_04+longum
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϱнƐĞŵŝůƵŶĂƚƵŵ

Gymnodiniales|Apicoporus_01+parvidiaboli
Gymnodiniales|Apicoporus_02+glaber

Gymnodiniales|Cochlodinium_01+fulvescens
Gymnodiniales|Cochlodinium_02+polykrikoides
'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϱнĚŽƌƐĂůŝƐƵůĐƵŵ

'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Gymnodiniales|Gymnodinium_06+undetermined

Gymnodiniales|Gymnodinium_07+fuscum
Gymnodiniales|Gymnodinium_08+impudicum

Gymnodiniales|Gyrodinium_01+spirale
Gymnodiniales|Gyrodinium_04+undetermined

Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƐƉ͘
Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƵŶĚĞƚĞƌŵŝŶĞĚ

Gymnodiniales|Hemidinium+nasutum
Gymnodiniales|Brachidinium+capitatum

Gymnodiniales|KarĞŶŝĂͺϬϮнƐƉ͘
Gymnodiniales|Karenia_14+brevis

Gymnodiniales|Karlodinium_01+micrum
Gymnodiniales|Karlodinium_02+micrum
Gymnodiniales|Karlodinium_14+micrum

Gymnodiniales|TĂŬĂǇĂŵĂͺϬϭнƐƉ͘
Gymnodiniales|TĂŬĂǇĂŵĂͺϬϮнƐƉ͘

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Pheopolykrikos_01+hartmannii

Gymnodiniales|Herdmania+litoralis
Gymnodiniales|EsoptrŽĚŝŶŝƵŵнƐƉ͘
'ǇŵŶŽĚŝŶŝĂůĞƐͮEĞŵĂƚŽĚŝŶŝƵŵнƐƉ͘
Gymnodiniales|ProterythrŽƉƐŝƐнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϭнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϯнƐƉ͘

Lophodiniales|Woloszynskia_01+leopoliensis
Lophodiniales|Woloszynskia_02+pascheri

EŽĐƟůƵĐĂůĞƐͮEŽĐƟůƵĐĂнƐĐŝŶƟůůĂŶƐ
Peridiniales|Blastodinium-Y+undetermined
Peridiniales|Heterocapsa-Y+undetermined
Peridiniales|Peridinium-Y+undetermined

Peridiniales|Undetermined+undetermined
Peridiniales|Azadinium-Y+undetermined

Peridiniales|Undetermined+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|Blastodinium_01+contortum
Peridiniales|Blastodinium_02+inornatum
Peridiniales|Blastodinium_02+spinulosum

Peridiniales|Blastodinium_02+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϯнƐƉ͘

Peridiniales|Blastodinium_04+galatheanum
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϱнŽǀŝĨŽƌŵĞ
Peridiniales|Blastodinium_06+mangini

WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Peridiniales|Blastodinium_06+undetermined

Peridiniales|Glenodiniopsis+steinii
Peridiniales|Heterocapsa_01+rotundata

Peridiniales|Lessardia+elongata
Peridiniales|Thecadinium_01+dragescoi
Peridiniales|Thecadinium_02+inclinatum
Peridiniales|Thecadinium_02+mucosum
Peridiniales|Thecadinium_03+kofoidii

WĞƌŝĚŝŶŝĂůĞƐͮ�ƵƌŝŶƐŬŝĂнďĂůƟĐĂ
Peridiniales|Pentapharsodinium_01+tyrrhenicum
Peridiniales|Pentapharsodinium_02+tyrrhenicum
WĞƌŝĚŝŶŝĂůĞƐͮWĞŶƚĂƉŚĂƌƐŽĚŝŶŝƵŵͺϬϱнƚǇƌƌŚĞŶŝĐƵŵ

Peridiniales|Peridinium_03+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮWĞƌŝĚŝŶŝƵŵͺϬϱнƐŽĐŝĂůĞ

Peridiniales|Peridinium_06+wierzejskii
Peridiniales|Peridinium_07+quinquecorne

Peridiniales|Scrippsiella_01+trochoidea
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϮнƐƉ͘
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϲнƐƉ͘

Peridiniales|Scrippsiella_07+nutricula
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϳнƐƉ͘
Peridiniales|Adenoides+eludens

Peridiniales|Paulsenella+vonstoschii
Peridiniales|Cryptoperidiniopsis-Y+brodyi

WĞƌŝĚŝŶŝĂůĞƐͮ�ƌǇƉƚŽƉĞƌŝĚŝŶŝŽƉƐŝƐͺϬϱнďrodyi
WĞƌŝĚŝŶŝĂůĞƐͮ>ƵĐŝĞůůĂͺϬϮнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|RoscoĸĂнĐĂƉŝƚĂƚĂ

Peridiniales|Diplopsalopsis+bomba
Peridiniales|Protoperidinium_02+conicum
Peridiniales|Protoperidinium_02+crassipes
Peridiniales|Protoperidinium_02+divergens
Peridiniales|Protoperidinium_02+elegans

Peridiniales|Protoperidinium_02+excentricum
Peridiniales|Protoperidinium_02+leonis

Peridiniales|Protoperidinium_02+pellucidum
Peridiniales|Protoperidinium_02+punctulatum

Peridiniales|PrŽƚŽƉĞƌŝĚŝŶŝƵŵͺϬϮнƐƉ͘
Peridiniales|Protoperidinium_02+undetermined

Peridiniales|Protoperidinium_03+depressum
Peridiniales|Undetermined+undetermined

Phytodiniales|Gloeodinium_01+viscum
Prorocentrales|Prorocentrum-Y+undetermined

Prorocentrales|Prorocentrum_03+levis
Prorocentrales|Prorocentrum_03+undetermined

Prorocentrales|Prorocentrum_04+minimum
Prorocentrales|Prorocentrum_06+tsawwassenense
Prorocentrales|Prorocentrum_12+undetermined
Prorocentrales|Prorocentrum_14+emarginatum

Prorocentrales|Prorocentrum_14+fukuyoi
Prorocentrales|ProrŽĐĞŶƚƌƵŵͺϭϱнŵŝĐĂŶƐ

Pyrocystales|PyrŽĐǇƐƟƐнůƵŶƵůĂ
Pyrocystales|PyrŽĐǇƐƟƐнŶŽĐƟůƵĐĂ

Suessiales|Polarella-Y+glacialis
Suessiales|Undetermined+undetermined
Suessiales|Undetermined+undetermined

Suessiales|Biecheleria+undetermined
Suessiales|Pelagodinium+beii

Suessiales|Pelagodinium+undetermined
Suessiales|Protodinium+simplex

Suessiales|Protodinium+undetermined
Suessiales|Symbiodinium+meandrinae

^ƵĞƐƐŝĂůĞƐͮ^ǇŵďŝŽĚŝŶŝƵŵнƐƉ͘
Suessiales|Symbiodinium+undetermined

Thoracosphaerales|Thoracosphaera+heimii
Uncultured|Uncultured-YͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

Uncultured|UnculturĞĚͲϬϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϮͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϰͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϱͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϴͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϵͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

hŶĚĞƚĞƌŵŝŶĞĚͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Undetermined|Undetermined+undetermined
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76 / 9
Dinophysiales|Dinophysis_03+acuminata

�ŝŶŽƉŚǇƐŝĂůĞƐͮ�ŝŶŽƉŚǇƐŝƐͺϬϰнĨŽƌƟŝ
Dinophysiales|Dinophysis_04+undetermined

�ŝŶŽƉŚǇƐŝĂůĞƐͮ,ŝƐƟŽŶĞŝƐͺϬϱнƐƉ͘
Dinophysiales|OrnithocerĐƵƐͺϬϭнŵĂŐŶŝĮĐƵƐ

Dinophysiales|PhalacrŽŵĂͺϬϮнƐƉ͘
Dinophysiales|Undetermined+undetermined
Gonyaulacales|Alexandrium-Y+undetermined

'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнƚĞŶƵĞ
Gonyaulacales|PrŽƚŽĐĞƌĂƟƵŵͺϬϭнrĞƟĐƵůĂƚƵŵ

Gonyaulacales|Ceratocorys+horrida
Gonyaulacales|Alexandrium_01+leei

Gonyaulacales|Alexandrium_01+ostenfeldii
'ŽŶǇĂƵůĂĐĂůĞƐͮ�ůĞǆĂŶĚƌŝƵŵͺϬϭнƐƉ͘

Gonyaulacales|Alexandrium_01+taylori
Gonyaulacales|Alexandrium_01+undetermined

Gonyaulacales|Alexandrium_02+aĸŶĞ
Gonyaulacales|Alexandrium_02+tamarense

Gonyaulacales|Alexandrium_02+tamiyavanichii
Gonyaulacales|Alexandrium_02+undetermined

Gonyaulacales|Gonyaulax_02+spinifera
Gonyaulacales|Gonyaulax_03+polygramma

'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϰнƐƉ͘
'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͺϬϱнƐƉŝŶŝĨĞƌĂ

Gonyaulacales|Lingulodinium+polyedrum
Gonyaulacales|Fragilidium+mexicanum

Gonyaulacales|Pyrophacus+steinii
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Karenia-Y+brevis
Gymnodiniales|Karenia-Y+undetermined

Gymnodiniales|Karlodinium-Y+undetermined
Gymnodiniales|Undetermined+undetermined

'ǇŵŶŽĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Akashiwo_01+sanguinea
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϭнƐƉ͘

Gymnodiniales|Amphidinium_01+undetermined
Gymnodiniales|Amphidinium_03+herdmanii

Gymnodiniales|Amphidinium_04+longum
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϱнƐĞŵŝůƵŶĂƚƵŵ

Gymnodiniales|Apicoporus_01+parvidiaboli
Gymnodiniales|Apicoporus_02+glaber

Gymnodiniales|Cochlodinium_01+fulvescens
Gymnodiniales|Cochlodinium_02+polykrikoides
'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϱнĚŽƌƐĂůŝƐƵůĐƵŵ

'ǇŵŶŽĚŝŶŝĂůĞƐͮ'ǇŵŶŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Gymnodiniales|Gymnodinium_06+undetermined

Gymnodiniales|Gymnodinium_07+fuscum
Gymnodiniales|Gymnodinium_08+impudicum

Gymnodiniales|Gyrodinium_01+spirale
Gymnodiniales|Gyrodinium_04+undetermined

Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƐƉ͘
Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƵŶĚĞƚĞƌŵŝŶĞĚ

Gymnodiniales|Hemidinium+nasutum
Gymnodiniales|Brachidinium+capitatum

Gymnodiniales|KarĞŶŝĂͺϬϮнƐƉ͘
Gymnodiniales|Karenia_14+brevis

Gymnodiniales|Karlodinium_01+micrum
Gymnodiniales|Karlodinium_02+micrum
Gymnodiniales|Karlodinium_14+micrum

Gymnodiniales|TĂŬĂǇĂŵĂͺϬϭнƐƉ͘
Gymnodiniales|TĂŬĂǇĂŵĂͺϬϮнƐƉ͘

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Pheopolykrikos_01+hartmannii

Gymnodiniales|Herdmania+litoralis
Gymnodiniales|EsoptrŽĚŝŶŝƵŵнƐƉ͘
'ǇŵŶŽĚŝŶŝĂůĞƐͮEĞŵĂƚŽĚŝŶŝƵŵнƐƉ͘
Gymnodiniales|ProterythrŽƉƐŝƐнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϭнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϯнƐƉ͘

Lophodiniales|Woloszynskia_01+leopoliensis
Lophodiniales|Woloszynskia_02+pascheri

EŽĐƟůƵĐĂůĞƐͮEŽĐƟůƵĐĂнƐĐŝŶƟůůĂŶƐ
Peridiniales|Blastodinium-Y+undetermined
Peridiniales|Heterocapsa-Y+undetermined
Peridiniales|Peridinium-Y+undetermined

Peridiniales|Undetermined+undetermined
Peridiniales|Azadinium-Y+undetermined

Peridiniales|Undetermined+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|Blastodinium_01+contortum
Peridiniales|Blastodinium_02+inornatum
Peridiniales|Blastodinium_02+spinulosum

Peridiniales|Blastodinium_02+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϯнƐƉ͘

Peridiniales|Blastodinium_04+galatheanum
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϱнŽǀŝĨŽƌŵĞ
Peridiniales|Blastodinium_06+mangini

WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Peridiniales|Blastodinium_06+undetermined

Peridiniales|Glenodiniopsis+steinii
Peridiniales|Heterocapsa_01+rotundata

Peridiniales|Lessardia+elongata
Peridiniales|Thecadinium_01+dragescoi
Peridiniales|Thecadinium_02+inclinatum
Peridiniales|Thecadinium_02+mucosum
Peridiniales|Thecadinium_03+kofoidii

WĞƌŝĚŝŶŝĂůĞƐͮ�ƵƌŝŶƐŬŝĂнďĂůƟĐĂ
Peridiniales|Pentapharsodinium_01+tyrrhenicum
Peridiniales|Pentapharsodinium_02+tyrrhenicum
WĞƌŝĚŝŶŝĂůĞƐͮWĞŶƚĂƉŚĂƌƐŽĚŝŶŝƵŵͺϬϱнƚǇƌƌŚĞŶŝĐƵŵ

Peridiniales|Peridinium_03+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮWĞƌŝĚŝŶŝƵŵͺϬϱнƐŽĐŝĂůĞ

Peridiniales|Peridinium_06+wierzejskii
Peridiniales|Peridinium_07+quinquecorne

Peridiniales|Scrippsiella_01+trochoidea
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϮнƐƉ͘
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϲнƐƉ͘

Peridiniales|Scrippsiella_07+nutricula
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϳнƐƉ͘
Peridiniales|Adenoides+eludens

Peridiniales|Paulsenella+vonstoschii
Peridiniales|Cryptoperidiniopsis-Y+brodyi

WĞƌŝĚŝŶŝĂůĞƐͮ�ƌǇƉƚŽƉĞƌŝĚŝŶŝŽƉƐŝƐͺϬϱнďrodyi
WĞƌŝĚŝŶŝĂůĞƐͮ>ƵĐŝĞůůĂͺϬϮнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|RoscoĸĂнĐĂƉŝƚĂƚĂ

Peridiniales|Diplopsalopsis+bomba
Peridiniales|Protoperidinium_02+conicum
Peridiniales|Protoperidinium_02+crassipes
Peridiniales|Protoperidinium_02+divergens
Peridiniales|Protoperidinium_02+elegans

Peridiniales|Protoperidinium_02+excentricum
Peridiniales|Protoperidinium_02+leonis

Peridiniales|Protoperidinium_02+pellucidum
Peridiniales|Protoperidinium_02+punctulatum

Peridiniales|PrŽƚŽƉĞƌŝĚŝŶŝƵŵͺϬϮнƐƉ͘
Peridiniales|Protoperidinium_02+undetermined

Peridiniales|Protoperidinium_03+depressum
Peridiniales|Undetermined+undetermined

Phytodiniales|Gloeodinium_01+viscum
Prorocentrales|Prorocentrum-Y+undetermined

Prorocentrales|Prorocentrum_03+levis
Prorocentrales|Prorocentrum_03+undetermined

Prorocentrales|Prorocentrum_04+minimum
Prorocentrales|Prorocentrum_06+tsawwassenense
Prorocentrales|Prorocentrum_12+undetermined
Prorocentrales|Prorocentrum_14+emarginatum

Prorocentrales|Prorocentrum_14+fukuyoi
Prorocentrales|ProrŽĐĞŶƚƌƵŵͺϭϱнŵŝĐĂŶƐ

Pyrocystales|PyrŽĐǇƐƟƐнůƵŶƵůĂ
Pyrocystales|PyrŽĐǇƐƟƐнŶŽĐƟůƵĐĂ

Suessiales|Polarella-Y+glacialis
Suessiales|Undetermined+undetermined
Suessiales|Undetermined+undetermined

Suessiales|Biecheleria+undetermined
Suessiales|Pelagodinium+beii

Suessiales|Pelagodinium+undetermined
Suessiales|Protodinium+simplex

Suessiales|Protodinium+undetermined
Suessiales|Symbiodinium+meandrinae

^ƵĞƐƐŝĂůĞƐͮ^ǇŵďŝŽĚŝŶŝƵŵнƐƉ͘
Suessiales|Symbiodinium+undetermined

Thoracosphaerales|Thoracosphaera+heimii
Uncultured|Uncultured-YͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

Uncultured|UnculturĞĚͲϬϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϮͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϰͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϱͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϴͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϵͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

hŶĚĞƚĞƌŵŝŶĞĚͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Undetermined|Undetermined+undetermined
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Dinophysiales|Dinophysis_03+acuminata
Dinophysiales|Dinophysis_04+acuta
�ŝŶŽƉŚǇƐŝĂůĞƐͮ�ŝŶŽƉŚǇƐŝƐͅϬϰнĨŽƌƟŝ

Dinophysiales|Dinophysis_04+undetermined
�ŝŶŽƉŚǇƐŝĂůĞƐͮ,ŝƐƟŽŶĞŝƐͅϬϱнƐƉ͘

Dinophysiales|OrnithocerĐƵƐͅϬϭнŵĂŐŶŝĮĐƵƐ
Dinophysiales|Undetermined+undetermined
Gonyaulacales|Alexandrium-Y+undetermined

'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнůŽŶŐŝƉĞƐ
'ŽŶǇĂƵůĂĐĂůĞƐͮEĞŽĐĞƌĂƟƵŵͺϬϯнƚĞŶƵĞ

Gonyaulacales|PrŽƚŽĐĞƌĂƟƵŵͺϬϭнrĞƟĐƵůĂƚƵŵ
Gonyaulacales|Ceratocorys+horrida
Gonyaulacales|Alexandrium_01+leei

Gonyaulacales|Alexandrium_01+ostenfeldii
'ŽŶǇĂƵůĂĐĂůĞƐͮ�ůĞǆĂŶĚƌŝƵŵͺϬϭнƐƉ͘

Gonyaulacales|Alexandrium_01+undetermined
Gonyaulacales|Alexandrium_02+aĸŶĞ

Gonyaulacales|Alexandrium_02+tamarense
Gonyaulacales|Alexandrium_02+tamiyavanichii
Gonyaulacales|Alexandrium_02+undetermined

Gonyaulacales|Gonyaulax_02+spinifera
Gonyaulacales|Gonyaulax_03+polygramma

'ŽŶǇĂƵůĂĐĂůĞƐͮ'ŽŶǇĂƵůĂǆͅϬϰнƐƉ͘
Gonyaulacales|Lingulodinium+polyedrum

Gonyaulacales|Fragilidium+mexicanum
Gonyaulacales|Pyrophacus+steinii

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Karenia-Y+brevis

Gymnodiniales|Karenia-Y+undetermined
Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Undetermined+undetermined

'ǇŵŶŽĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Gymnodiniales|Undetermined+undetermined

Gymnodiniales|Akashiwo_01+sanguinea
Gymnodiniales|Amphidinium_03+herdmanii

Gymnodiniales|Amphidinium_04+longum
'ǇŵŶŽĚŝŶŝĂůĞƐͮ�ŵƉŚŝĚŝŶŝƵŵͺϬϱнƐĞŵŝůƵŶĂƚƵŵ

Gymnodiniales|Apicoporus_01+parvidiaboli
Gymnodiniales|Apicoporus_02+glaber

Gymnodiniales|Cochlodinium_01+fulvescens
Gymnodiniales|Cochlodinium_02+polykrikoides
Gymnodiniales|Gymnodinium_06+undetermined

Gymnodiniales|Gymnodinium_07+fuscum
Gymnodiniales|Gymnodinium_08+impudicum
Gymnodiniales|Gyrodinium_04+uncatenatum
Gymnodiniales|Gyrodinium_04+undetermined

Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƐƉ͘
Gymnodiniales|GyrŽĚŝŶŝƵŵͺϬϱнƵŶĚĞƚĞƌŵŝŶĞĚ

Gymnodiniales|Hemidinium+nasutum
Gymnodiniales|Brachidinium+capitatum

Gymnodiniales|KarĞŶŝĂͺϬϮнƐƉ͘
Gymnodiniales|Karlodinium_01+micrum
Gymnodiniales|Karlodinium_02+micrum
Gymnodiniales|Karlodinium_14+micrum

Gymnodiniales|TĂŬĂǇĂŵĂͺϬϭнƐƉ͘
Gymnodiniales|TĂŬĂǇĂŵĂͺϬϮнƐƉ͘

Gymnodiniales|Undetermined+undetermined
Gymnodiniales|Pheopolykrikos_01+hartmannii

Gymnodiniales|Herdmania+litoralis
Gymnodiniales|EsoptrŽĚŝŶŝƵŵнƐƉ͘
'ǇŵŶŽĚŝŶŝĂůĞƐͮEĞŵĂƚŽĚŝŶŝƵŵнƐƉ͘
Gymnodiniales|ProterythrŽƉƐŝƐнƐƉ͘

Gymnodiniales|WarŶŽǁŝĂͺϬϭнƐƉ͘
Gymnodiniales|WarŶŽǁŝĂͺϬϯнƐƉ͘

Lophodiniales|Woloszynskia_01+leopoliensis
Lophodiniales|Woloszynskia_02+pascheri

EŽĐƟůƵĐĂůĞƐͮEŽĐƟůƵĐĂнƐĐŝŶƟůůĂŶƐ
Peridiniales|Blastodinium-Y+undetermined
Peridiniales|Heterocapsa-Y+undetermined

Peridiniales|Peridinium-Y+undetermined
Peridiniales|Undetermined+undetermined

Peridiniales|Azadinium-Y+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮhŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘

Peridiniales|Undetermined+undetermined
Peridiniales|Blastodinium_01+contortum
Peridiniales|Blastodinium_02+inornatum
Peridiniales|Blastodinium_02+spinulosum

Peridiniales|Blastodinium_02+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϯнƐƉ͘

Peridiniales|Blastodinium_04+galatheanum
WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϱнŽǀŝĨŽƌŵĞ
Peridiniales|Blastodinium_06+mangini

WĞƌŝĚŝŶŝĂůĞƐͮ�ůĂƐƚŽĚŝŶŝƵŵͺϬϲнƐƉ͘
Peridiniales|Blastodinium_06+undetermined

Peridiniales|Glenodiniopsis+steinii
Peridiniales|Heterocapsa_01+rotundata

Peridiniales|Lessardia+elongata
Peridiniales|Thecadinium_02+inclinatum
Peridiniales|Thecadinium_02+mucosum

WĞƌŝĚŝŶŝĂůĞƐͮ�ƵƌŝŶƐŬŝĂнďĂůƟĐĂ
Peridiniales|Pentapharsodinium_01+tyrrhenicum
Peridiniales|Pentapharsodinium_02+tyrrhenicum
WĞƌŝĚŝŶŝĂůĞƐͮWĞŶƚĂƉŚĂƌƐŽĚŝŶŝƵŵͺϬϱнƚǇƌƌŚĞŶŝĐƵŵ

Peridiniales|Peridinium_03+undetermined
WĞƌŝĚŝŶŝĂůĞƐͮWĞƌŝĚŝŶŝƵŵͺϬϱнƐŽĐŝĂůĞ

Peridiniales|Peridinium_06+wierzejskii
Peridiniales|Peridinium_07+quinquecorne

Peridiniales|Scrippsiella_01+trochoidea
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϮнƐƉ͘
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϲнƐƉ͘

Peridiniales|Scrippsiella_07+nutricula
WĞƌŝĚŝŶŝĂůĞƐͮ^ĐƌŝƉƉƐŝĞůůĂͺϬϳнƐƉ͘
Peridiniales|Adenoides+eludens

Peridiniales|Paulsenella+vonstoschii
Peridiniales|Cryptoperidiniopsis-Y+brodyi
WĞƌŝĚŝŶŝĂůĞƐͮ�ƌǇƉƚŽƉĞƌŝĚŝŶŝŽƉƐŝƐͅϬϱнďrodyi

WĞƌŝĚŝŶŝĂůĞƐͮ>ƵĐŝĞůůĂͺϬϮнƐƉ͘
Peridiniales|RoscoĸĂнĐĂƉŝƚĂƚĂ

Peridiniales|Diplopsalis+lebourae
Peridiniales|Diplopsalopsis+bomba

Peridiniales|Gotoius+excentricus
Peridiniales|Protoperidinium_02+conicum
Peridiniales|Protoperidinium_02+crassipes
Peridiniales|Protoperidinium_02+divergens

Peridiniales|Protoperidinium_02+elegans
Peridiniales|Protoperidinium_02+excentricum

Peridiniales|Protoperidinium_02+pellucidum
Peridiniales|Protoperidinium_02+punctulatum

Peridiniales|PrŽƚŽƉĞƌŝĚŝŶŝƵŵͺϬϮнƐƉ͘
Peridiniales|Protoperidinium_02+undetermined

Peridiniales|Protoperidinium_03+depressum
Phytodiniales|Gloeodinium_01+viscum

Prorocentrales|Prorocentrum-Y+undetermined
Prorocentrales|Prorocentrum_03+undetermined

Prorocentrales|Prorocentrum_04+minimum
Prorocentrales|Prorocentrum_06+tsawwassenense

Prorocentrales|Prorocentrum_12+undetermined
Pyrocystales|PyrŽĐǇƐƟƐнůƵŶƵůĂ

Pyrocystales|PyrŽĐǇƐƟƐнŶŽĐƟůƵĐĂ
Suessiales|Polarella-Y+glacialis

Suessiales|Biecheleria+undetermined
Suessiales|Pelagodinium+beii

Suessiales|Pelagodinium+undetermined
Suessiales|Protodinium+simplex

Suessiales|Protodinium+undetermined
Suessiales|Symbiodinium+meandrinae

^ƵĞƐƐŝĂůĞƐͮ^ǇŵďŝŽĚŝŶŝƵŵнƐƉ͘
Suessiales|Symbiodinium+undetermined
Thoracosphaerales|Thoracosphaera+heimii
Uncultured|Uncultured-YͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϮͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϰͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϬϱͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϯͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϴͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϭϵͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϬͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ
Uncultured|UnculturĞĚͲϮϭͲyyнĚŝŶŽŇĂŐĞůůĂƚĞ

hŶĚĞƚĞƌŵŝŶĞĚhͮŶĚĞƚĞƌŵŝŶĞĚнƐƉ͘
Undetermined|Undetermined+undetermined
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Micro dinoflagellates

8%

Abundance

90% 2%

Richness

61% 21% 18%
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COMMUNITY COMPARISON

These results are preliminary

More physico-chemical parameters should be taken into account 
to discriminate among stations

These observations may contradict the commonly accepted 
paradigm that associates a marine habitat to a dinoflagellate 

community, but more data should be analyzed across time scales
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Global metabarcoding analysis of dinoflagellates showed the existence of coherent 
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Preliminary ecological analyses showed that similar dinoflagellate communities are 
found in contrasting environmental conditions.

CONCLUSION
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Dinoflagellate communities of the meso-plankton of the world’s oceans are 
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PERSPECTIVES

➡ Compare our results with other markers (LSU 18S rDNA), and  use a multi marker 
approach to assess dinoflagellate biodiversity

➡ Increase the number of references in the DinR2 database for better identification

➡ Develop morpho-genetic approaches to link barcode diversity to phenotypic 
complexity and verify our metabarcoding results with morphological sample 
analyses.

➡ Use more environmental parameters to discriminate stations and make a more 
accurate assessment of dinoflagellate community structuring across the world’s 
oceans.
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