INTRODUCTION TO

PICOPLANKTON TAXONOMY 

Taxonomy of size

Taxonomy of organisms 

 Rules of nomenclature
Dr. Hans Lohmann, 1908:
"Man muss sich nur 

von dem Gedanken 

frei machen, 

dass eine Methode 

zur gewinnung aller Planktonformen dienen muss" 
TAXONOMY OF SIZE

· picoplankton

· ultraplankton

· nanoplankton
TAXONOMY OF SIZE
Size fraction taxon
references
size m

Picoplankton sensu 
Sieburth, Smetachek and Lenz (1978) 
0.2-2

Picoplankton sensu 
Stockner & Antia (1986)
< 3

Ultrananoplankton 
Parsons & Takahashi 1973
< 2

Ultramicroplankton
Bougis 1974
< 2 

Ultraplankton sensu
Christensen 1982, 1988
< 2

Ultraplankton sensu
Drebes 1974
< 5

Ultraplankton sensu
Strickland 1960
< 10

GENERAL PICOPLANKTON SYSTEMATICS
· general characteristics of algal divisions and classes

· algal divisions with picoplankton representatives
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THE MAIN DIVISIONS OF UNICELLULAR PHOTOSYNTHETIC ALGAE

PROKARYOTA - nucleus lacking, no membrane bound organelles
CYANOPHYTA - chlorophyll a, c-phycocyan​in, c-phycoeryt​hrin 

PROCHLOROPHYTA - divinyl chlorophyll a and b
EUKARYOTA - with nucleus, membrane bound organelles

RHODOPHYTA - chlorophyll a, r-phycoerythrin, r-phycocyanin, 2 thylakoids, 2 chloroplast membranes

CRYPTOPHYTA - chlorophyll a + c2, c-phycocyanin, c-phycoerythrin, chloroplast lamellae with 2 thylakoids, ER-nucleus - chloroplast membrane complex



HAPTOPHYTA - chlorophyll a, c1 + c2, flagella equal, +/- haptonema, 3 thylakoids in chloroplast lamellae, ER-nucleus - chloroplast membrane complex
HETEROKONTOPHYTA - chlorophyll a, c1 + c2, fukoxanthin, flagella different, 3 thylakoids in chloroplast lamellae, girdle lamella, ER-nucleus - chloroplast membrane complex
DINOPHYTA - with dinokaryon, with or without chloroplasts, special flagella, 3 thylakoids in chloroplastlamellae, 3 chloroplast membranes

EUGLENOPHYTA - chlorophyll a + b, pellicula, special nucleus, 3 thylakoids in chloroplast lamellae, 3 chloroplast membranes
CHLOROPHYTA - chlorophyll a and b, flagella equal, one to many thylakoids in stacks, no 3 thylakoids in chloroplastlamellae, ER-nucleus - chloroplast membrane complex 


THE MAIN DIVISIONS OF UNICELLULAR PHOTOSYNTHETIC ALGAE WITH PICOPLANKTON SPECIES 

PROKARYOTA - nucleus lacking, no membrane bound organelles
CYANOPHYTA - chlorophyll a, c-phycocyan​in, c-phycoeryt​hrin 
PROCHLOROPHYTA - divinyl chlorophyll a and b
EUKARYOTA - with nucleus, membrane bound organelles

CRYPTOPHYTA - chlorophyll a + c2, c-phycocyanin, c-phycoerythrin, chloroplast lamellae with 2 thylakoids, ER-nucleus - chloroplast membrane complex



HAPTOPHYTA - chlorophyll a, c1 + c2, flagella equal, +/- haptonema, 3 thylakoids in chloroplastlamellae, ER-nucleus - chloroplast membrane complex
HETEROKONTOPHYTA - chlorophyll a, c1 + c2, fukoxanthin, flagella different, 3 thylakoids in chloroplastlamellae, ER-nucleus - chloroplast membrane complex
CHLOROPHYTA - chlorophyll a and b, flagella equal, one to many thylakoids in stacks, no 3 thylakoids in chloroplastlamellae, ER-nucleus - chloroplast membrane complex 


TAXONOMIC CRITERIA IN ACLASSICAL@ ALGAL SYSTEMATICS

· morphology - phenotypes - genotypes - life cycles - morphotypes

· colour - chloroplast pigments

· growth and propagation

· movement

· microanatomy - fine structure - organelles

· biochemistry

· autecology
morphology 

· phenotypes - genotypes

· life cycles - morphotypes
· size


[image: image3.png]from Manton & Leadbeater 1974 Tabie L

Comparison of protoplast dimensions as indicated by sections and by air dried whole
mounts. Figures for the living cells of C. ephippium from PARkE, MANTON & CLARKE
(1966), and the rest from the text or illustrations to this paper.

wet dimenstons dry dimensions Approximate
Name Material (um) (m) dry/wet o
C.ephipplum ........ sections §x8,10x6 5x4 50-70
Nving 10x6

C. herdiensis . sectlons Tx7, 65 4x3 50-60

C. fragllis . . sections 6x5,5.5x4.5 45x35 70-75

C. bergenensis sections 7x4 - 5.5 4x3.4 60-80

C. mantondce. .. sections 10x4-5 6x3 60-75

C. campanalifera . sections 10x10 Tx7,8x8 70-80






colour
· chloroplast pigments

· coloured inclusions
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growth and propagation
· mode of division

· division product

movement

· swimming by flagella

· swimming by membrane waves
microanatomy
· membranes - ER/chloroplast complex

· chloroplast - thylakoid arrangement

· micotubuli - flagellar roots

· organelles - mitochondria, Golgi complex

· inclusions - microbodies, storage products

· surface structures - scales, tomentum

· flagella - acronematic, pleuronematic

biochemistry
· production of certain compounds

· demand for special compounds
autecology

· salinity tolerance

· temperature tolerance

· oxygen/hydrogensulfide tolerance

HISTORICAL DIAGNOSTICS OF FOUR SELECTED TAXA
· Synechococcus 
· Micromonas
· Pycnococcus
· Pelagomonas
Genus
author
year
LM
Pig.
EM

Synechococcus
Nägeli
1849
X



Nannochloris
Naumann
1921
X



Dicrateria
Parke
1949
X



Micromonas
Manton & Parke 
1960
X

X

Imantonia
Reynolds
1974
X

X

Nannochlopsis
Hibberd
1981
X
X

X

Pycnococcus
Guillard
1991
X
X

X

Prochlorococcus
Chisholm
1992
(X)
X
X

Pelagomonas
Andersen & Saunders 
1993 
X
(X)

X

Bolidomonas
Guillou et al.
1999
X
X

X

REQUIREMENTS FOR VALID DESCRIPTION OF SPECIES

· International Code of Botanical Nomenclature
· International Code of Zoological Nomenclature
· International Code of Nomenclature of Bacteria
Codes of nomenclature

International Code of Botanical Nomenclature (Tokyo Code) 

[http://www.bgbm.fu‑berlin.de/iapt/nomenclature/code/tokyo‑e/Contents.htm]

International Code of Zoological Nomenclature (Fourth Edition) [http://www.iczn.org/code.htm]

and possibly

International Code of Nomenclature of Bacteria, 1980 Revision. Sneath, P.H.A. (Ed.) 1992.  Washington. 

[http://www.york.biosis.org/zrdocs/codes/icnb.htm]
�Violaxanthin included in the diagnosis of the class (division)


�Prasinoxanthin as major carotenoid explicitly included in genus diagnosis


�Specific pigments included in the diagnosis of the class


�Pigment characteristics with the class
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Comparison of protoplast dimensions as indicated by sections and by air dried whole
mounts. Figures for the living cells of C. ephippium from PARkE, MANTON & CLARKE
(1966), and the rest from the text or illustrations to this paper.

wet dimenstons dry dimensions Approximate
Name Material (um) (#m) dry/wet o
C.ephipplum ........ sections §x8,10x6 5x4 50-70
Nving 10x6
C. herdiensis . sectlons Tx7, 65 4x3 50-60
C. fragllis . . sections 6x5,5.5x4.5 45x35 70-75
C. bergenensis sections 7x4 - 5.5 4x3.4 60-80
C. mantondce. .. sections 10x4-5 6x3 60-75
C. campanalifera . sections 10x10 7%, 8x8 70-80








