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Proposal full title: 

Algae and aquatic biomass for a sustainable production of 2nd generation 
biofuels 

Proposal acronym: 

AquaFUELs 

Type of funding scheme: 

Cooperation  

Theme 5 - Energy 
 

Deliverable 1.2  
Taxonomy 

 
Taxonomy, Biology & Biotechnology 

D 1.2 Taxonomy 
-BGU (WP leader) 
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-UGENT 

Taxonomy, Biology & Biotechnology 
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Given the high complexity of algal taxonomy and evolutionary 

relationships, this document was conceived as an instrument to 

place the algae that have arisen an interest for biofuel production 

within the correct frame.  

Aim of the document 

It was beyond the scope of this document to propose any kind of new or revised 

taxonomy of algae.  

The classification reported is based on AlgaeBase (http://www.algaebase.org/) and 

Tree of Life project (http://tolweb.org/tree/). 
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Questionnaire Species list Task 1.4 Taxonomy- Species list

Alaria  1 Alaria esculenta

Ascophyllum  2 Undaria pinnatifida

Ectocarpus  1 Ascophyllum nodosum

Laminaria  3 Fucus serratus, F. spiralis, F. vesiculosus

Saccharina  1 Himanthalia elongata

Sacchoriza  1 Cystoseira baccata, C. tamariscifolia

Halidrys siliquosa

Sargassum muticum

Laminaria digitata, L. hyperborea, L. ochroleuca

Saccharina latissima

Saccorhiza polyschides

Asparagopsis  1 Chondrus crispus

Bangia  1 Mastocarpus stellatus

Chondrus  1 Grateloupia turturu

Gracilaria  2 Palmaria palmata

Grateloupia  1

Halymenia  1

Palmaria  1

Porphyra  1

Cladophora  1 Caulerpa racemosa, C. taxifolia

Ulva  4 Ulva lactuca,U. rigida

Anabaena  5 NONE AT PRESENT

Calothrix  1 PROPOSED:

Cyanobacterium 1 Spirulina

Leptolyngbya  1 Anabaena

Lyngbya  1 Phormidium

Microcystis  1 Synechococcus  (or Synechocystis )

Nostoc  3

Phormidium  8

Schyzothrix  1

Synechococcus  4

Synechocystis  3

Spirulina  10

MICROALGAE

Cyanobacteria

MACROALGAE

Brown algae

Red algae

Green algae

Botryococcus  5 Ostreococcus lucimarinus , O. taurii

Chlamydomonas  14 Tetraselmis  sp.

Chlorococcum  sp. 1 Botryococcus braunii

Chlorella  32 Chlamydomonas reinhardtii

Dunaliella  salina  7 Haematococcus pluvialis

Dunaliella  tertiolecta  3 Dunaliella  sp.

Haematococcus  pluvialis  4 Chlorococcum  sp.

Haematococcus  4 Scenedesmus  sp.

Monoraphidium  1 Desmodesmus  sp.

Muriellopsis  2 Chlorella  sp.

Neochloris  oleoabundans  2 Parietochloris incisa

Oocystis  2 Prototheca  sp. (heterotrophic)

Pseudokirchneriella  2

Scenedesmus  15

Tetraselmis  16

NONE Porphyridium cruentum

Asterionella formosa  1 Amphora  sp.

Chaetoceros  1 Amphiprora hyalina

Cyclotella  2 Chaetoceros muelleri 

Cylindrotheca  1 Cyclotella cryptica

Fragilariopsis cylindrus  1 Cylindrotheca sp.

Odontella  1 Navicula acceptata, N. saprophila

Phaeodactylum tricornutum  19 Nitzschia dissipata

Seminavis  1 Phaeodactylum tricornutum

Skeletonema  2 Thalassiosira pseudonana 

Thalassiosira  6 Odontella aurita

Skeletonema  sp.

Nannochloropsis  28 Monodus sp.

Nannochloropsis  sp.

Emiliania huxleyi  2 Isochrysis  sp.

Isochrysis  12 Pavlova  sp.

Pavlova  4

Alexandrium  2 Cryptechodinium cohnii  (heterotrophic)

Amphidinium  2

Karlodinium  veneficum  1

Prorocentrum  1

Protoceratium  2

Scripsiella  1

Heterosigma akashiwo NONE

NONE Schyzochytrium  sp.

Tharustochytrium  sp.

Ulkenia  sp.

Green algae

Red algae

Raphidophytes

Labyrinthulomycetes

Diatoms

Eustigmatophytes

Prymnesiophytes

Dinoflagellates

Selection of 
species:   

 species list  
proposed by 
AQUAFUELS 
partners  

 results of the 
questionnaire 



Final  Conference 30 June 2011 4 

The list includes: 

- 5 genera of prokaryotic microalgae (cyanobacteria) 

- 33 genera of eukaryotic microalgae 

- 20 genera of macroalgae 

- 5 genera of aquatic plants 
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List composition per phylum 
Cyanobacteria          5 genera 

Chlorophyta            17 genera (13 micro + 4 macro) 

Rhodophyta              6 genera (1 micro + 5 macro) 

Heterokontophyta   13 genera of which:  

        2 Eustigamtophyceae  

            11 Phaeophyceae 

Bacillariophyta        11 genera  

Haptophyta              2 genera 

Dinophyta      1 genus 

Labyrinthulomycetes   3 genera 

 

Other Aquatic Biomass (OAB): 

Class Liliopsida     5 genera 
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Example: evolution within the green plants lineage 

Derelle, E. et al. (2006). Genome analysis of the smallest free-living eukaryote 
Ostreococcus tauri unveils many unique features. Proceedings of the National Academy 

of Sciences of the United States of America 103: 11647-52  

Phylum Chlorophyta 

Class Prasinophyceae 

Order Mamiellales 

Family Mamiellaceae 

Genus Ostreococcus 

Species O. tauri 

Giant sequoia section 

trunk diameter 5-8 m  

branch diameter 2 m 

height 50-80 m  

weight up to 2000 t 

volume 1200 m3 

Prasinophycaeae 

Chlorophyceae 

Trebouxiophyceae 
Ulvophyceae 

Chlorokybales 

Klebsormidiales 

Zygnematales 

Charales 

Coleochaetales 

Embryophytes (land  

plants) 

macroalgae 

microalgae 

plants 

average size of 0.8 µm  
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SYMBOLOGY of the level of use of the alga 
 

 
 
This symbol indicates that the alga has a potential application and is 
currently used at pilot experimental level for biofuels  
 

 
 
This symbol indicates that the alga has a potential application for 
biofuels, though there is no pilot production 
 

 
 
This symbol indicates that the alga is commercially produced and 
available in large quantities 
 

Symbology used in D 1.2 Taxonomy 
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Examples of species forms in D 1.2 
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TAXONOMY, BIOLOGY & BIOTECHNOLOGY 

STRUCTURE OF THE DOCUMENT 

 general part merging the D1.2 Taxonomy and the D 1.4 Biology & 
biotechnology general parts 

 species forms 

pivotal species other species 

extensive description of biology & biotech 
(from D1.4 Biology and Biotechnology) 

syntehetic description of biology 
& potential biotech interest 

 Annex: availability of algae (from D 1.2 taxonomy) 



Final  Conference 30 June 2011 10 

SYMBOLOGY of the level of use of the alga 

 
This symbol indicates that the alga has a potential application and is currently used 
at pilot experimental level for biofuels  

 
This symbol indicates that the alga has a potential application for biofuels, though 
there is no pilot production 

This symbol indicates that the alga is commercially produced and available in large 
quantities 

D Potentially interesting for biodiesel production 

E Potentially interesting for bioethanol production 

H Potentially interesting for biohydrogen production 

B Interesting for biomass production 

PIV Pivotal taxon for biotechnology description 

Symbology used in the merged document 
TAXONOMY, BIOLOGY & BIOTECHNOLOGY 
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Criteria for strain selection 

 Productivity 

 Robustness 

 Harvestability 

 Biomass composition 

 Processability / extractability 

 Added value of co-products 

 Local origin of strains 
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Pivotal species for Biotechnology 

Cyanobacteria 

Arthrospira sp. (common name spirulina)  

Chlorophyta 

Tetraselmis sp. 

Chlamydomonas reinhardtii 

Haematococcus pluvialis 

Dunaliella sp. 

Neochloris oleoabundans 

Scenedesmus sp. 

Chlorella sp. 

Parietochloris incisa 

microalgae 
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Pivotal species for Biotechnology 

Bacillariophyta 

Benthic diatoms (Amphora, Amphiprora, Cylindrotheca, 

Navicula, Nitzschia)  

 

Phaeodactylum tricornutum 

microalgae 

Heterokontophyta 
Class Eustigmatophyceae 

Nannochloropsis sp. 
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Chlorophyta 

macroalgae 

Ulva sp. (U. rigida, U. lactuca) 

Pivotal species for Biotechnology 

Heterokontophyta 

Class Phaeophyceae 

Laminaria sp. (L. digitata, L. hyperborea, L. ochroleuca) 

Saccharina latissima 

Saccorhiza polyschides 

Family Lemnaceae 

Lemna minor 

other aquatic biomass (OAB) 
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Example of a pivotal species form 
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Example of a non-pivotal species form 
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Availability of microalgae:  
list of cuture collections 
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Availability of microalgae: an example 


