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Overview

1. Algal classification systems
2. Origins of microalgal plastid diversity
3. Biological characteristics of microalgal classes

* Prokaryotes
* Eukaryotes

– Glaucocystophyta
– Red radiation
– Green radiation

4. Pigment characteristics of microalgal classes
5. Selected pigments for CHEMTAX analysis

(individual genera and class discrimination)
6. Where to now? – Are pigments past their usefulness in

phytoplankton oceanography / ecology ?



Algal classification – the protist perspective



The photosynthetic perspective (part 1)

continued on next slide



The photosynthetic perspective (part 2)



Distinguishing features - then (1997) and now!



Hypothetical evolution of plastid diversity
via serial endosymbiosis

(modified from Delwiche, 1999)



SEM of a filamentous toxic cyanobacterium,
Nodularia  spumigena

(scale bar = 50 µm)



Prokaryotes/Eukaryotes

 Profiles of (B) a prokaryotic cell, Synechococcus sp.,
showing single thylakoids in the cytoplasm (arrow), and
(C) a diagram of a hypothetical eukaryotic cell, showing
organelles often present.



SEMs of diatoms showing valve morphology

SEMs of diatoms showing valve morphology: (A) Thalassiosira
pacifica; (B) Diploneis sp. (C) Thalassionema sp., (D) the
tropical diatom Bacteriastrum sp.



Various chrysophyte microalgae

Various chrysophyte microalgae (A) Bolidomonas;
(B) Tetraparma (Parmales); (C) Silicoflagellate,
Distephanum sp., (D) Pelagococcus subviridis
(scale bars 1, 10 and 1µm).



Pinguiophytes

Diagrams of various
Pinguiophytes
(e.g. Pinguiochrysis sp.)



Examples of Heterokontophyta

Examples of (C) a Synurophyte;
(D) a Phaeothamniophyte; and (E) a Raphidophyte



Examples of nanoplanktonic Haptophyta

Examples of the nanoplanktonic Haptophyta: (A – C);
SEMs of coccolithophorids, showing coccolith structures;
(D) organic body scales; (E) two cells of Pavlova sp.
showing a short haptonema (arrow); and (F) five cells of
the cryptomonad Chroomonas sp.



SEMs of dinoflagellates

SEMs of dinoflagellates (A) Cochlodinium sp. – note transverse
flagellum (arrowhead); (B) Oxytoxum sp.; (C) Amphidinium sp.
– note two flagella (arrowheads); (D) Ceratocorys sp.; (E) the
chain-forming Gymnodinium catenatum; (F) Divided pair of
Dinophysis tripos (scale bars, all 10 µm).



Examples of Chlorophyta (green microalgae)

Examples of Chlorophyta
(green microalgae):
(A) flagellate cell of the
chlorarachniophyte (green
spider) Bigelowiella
(scale bar 2µm);
(B) amoeboid stage
of Chlorarachnion (green
spider; scale bar 20µm);
(C) Diagram of the
microflagellate
Mesostigma sp.;
(D) SEMs of the two
body scale types (scale
bar, 1µm).



Green and red forms of Dunaliella

(A) TEM of a green cell
of the chlorophyte
Dunaliella tertiolecta;
and
(B) TEM of a red
cell of D. tertiolecta –
note many b,b-carotene
globules throughout the
cell (arrows).



Biological characteristics of microalgal classes
Euglenophyta



Pigments of the Cyanobacterial Lineage



Pigments of the Red Algal Lineage (part 1)

continued on next slide



Pigments of the Red Algal Lineage (part 2)



Pigments of the Green Algal Lineage



Specific pigment markers for taxonomic groups

Note 1: Beware of
endosymbionts within
heterotrophic hosts and
other environmental
complexities!

Note 2: For
quantitative analyses
please refer to the
CHEMTAX paper
(Higgins et al.) to
follow.

Note 3: Always look at
your samples under
the light microscope,
otherwise you may get
confused!
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