INTRODUCTORY MATERIAL

1. Introduction to phycology 

1. phycology (Greek) vs algology (Latin)--both mean study of algae 

2. What are the algae? 

1. pond scum, red tides, health food
2. thallophytes (not embryophytes) 

1. lacking roots, stems, and leaves 

2. no protective layer around reproductive cells 

3. photosynthetic: definition includes chlorophyll a 

2. Historical background 

1. ancient Chinese classics refer to algae as food and medicine 

2. Greeks refer to phykos (seaweed) -- later becomes fucus 

3. gradually grouped into: Fucus, Corallina, Ulva, Conferva 

1. names lasted from 1620 to well into the 1700's 

2. Linnaeus recognized five genera: Tremella, Fucus, Ulva, Conferva, Corallina, plus Chara and Volvox 

4. The Golden Age of Plant Taxonomy 

1. huge interest in naming plants of all sorts from a scientific viewpoint 

2. recognition of the importance of life-histories and, especially, of flagellate stages (but some thought indicated metamorphosis into animals 

3. a few names still recognized today: Vaucher, Hedwig, Roth, Trentepohl, C. A. Agardh J. G. Agardh, Kützing, Rabenhorst, Pringsheim, Bornet and Flahault, Gomont, Borzi, and de Toni 

5. Modern phycology 

1. systematics 

1. based primarily on cell structure: plastid structure, flagellar apparatus, cell wall structure, other cytoplasmic structures with more and more detail added as more tools become available--value of structure varies from group to group (diatoms and cell wall, green algae and flagellar apparatus) 

1. new phylogenies being developed based on small subunit ribosomal RNA sequences 

2. a few important figures: Pascher, Prescott, Geitler, Iyengar, Fritsch, West and West from the early days 

2. ecology  

1. important components of aquatic systems as phytoplankton and benthic growths 

1. kelp forests 

2. corals and coral reefs 

2. phytoplankon and periphyton in rivers, streams, ponds, and lakes 

3. terrestrial algae 

4. occurrences of harmful algal blooms HABs

5. biological indicators

                                 3. economics

1. food for man and animals 

2. waste water recovery  
3. soil biofertilizers 
4. contaminated soil remediation
5. polysaccharide extraction 
6. diatomaceous earth  
7. salt production  
8. new biomolecules for pharmaceutics and health products
9. biofuels

MAJOR GROUPS OF ALGAE
An introduction to nomenclature
1. species concepts in phycology 

1. biological species--interbreed with viable offspring 

2. morphological species--distinguished by unique repeatable morphological features 

3. phylogenetic species--smallest related group; exhibit some morphological, biochemical similarity; all descended from a common ancestor 

2. Latin binomial plus authority 

3. description (Latin) 

4. diagnosis (Latin) 

5. phylogenetic groupings 

1. -phyta designates a division (phylum) 

2. -phyceae designates a class within a division 

3. -ales designates an order within a class 

4. -aceae designates a family within an order 

2. Classification of the algae 
distinguishing features 

1. cell structure 

1. in the prokaryotes look at photosynthetic apparatus then shape and arrangement of cells 

2. in the eukaryotes look at 

1. chloroplast structure 

1. nature of the photosynthetic apparatus 

2. types of chlorophyll 

1. nature of accessory pigments 

2. pyrenoids and storage products 

3. arrangement of thylakoids 

4. chloroplast endoplasmic reticulum 

2. flagellar structure 

1. number and arrangement 

2. presence of mastigonemes and other appendages (tinsel flagella) 

3. eyespots 

3. wall structure 

1. chemical make up: polysaccharide, proteinaceous, siliceous 

2. structure: scales, frustules, plates, etc. 

4. nuclear structure 

1. ploidy level and number 

2. mesokaryon vs eukaryon 

3. cell division 

5. habit 

1. motile flagellate forms 

1. found in all groups except red algae 

2. probably the primitive condition 

3. may be naked (without the rigid cell wall usually thought of with plants) 

2. motile colonies 

3. palmelloid habit - algal cell type, but no flagella; lots of mucilage 

1. may be a stage in a flagellate life-cycle 

4. coccoid habit - without flagella for most of the life of the cell 

1. may have contractile vacuoles and eyespots usually associated with flagellate forms 

5. filamentous habit - based on vegetative reproduction--mother cell wall retained as part of the wall of the new cell 

1. unbranched vs branched vs heterotrichous 

6. siphonous growth 

7. parenchymatous growth 

2. nucleotide sequences 

1. thought to give direct evidence of phylogeny and phylogenetic relationships 

2. methods 

1. RFLP--restriction-fragment length polymorphism 

2. RAPD--randomly amplified polymorphic DNA 

3. microsatellites 

4. ribosomal RNA genes 

1. SSU and LSU--used for large-scale phylogeny 

2. ITS--used for fine-scale phylogeny 

2. Major groups of photosynthetic oxygenic (grouped on structure of the host cell, if exist) 

1.  Bacteria (prokaryotic) 

1. Cyanobacteria/Cyanophyta--with phycobilisomes 

2. Kingdom Protista (eukaryotic)
1. Glaucophyta--with unusual plastids (cyanelles) that retain a bit of peptidoglycan; with phycobilisomes 

2. Rhodophyta--usually multicellular forms with phycobilisomes 

3. Chlorophyta--green because of chl a and b with limited carotenoids; mostly freshwater, about half of the terrestrial forms; microscopic or macroscopic

4. Cryptophyta--use some of the phycobilins as accessories, but without phycobilisomes; secondary/tertiary endosymbiosis 

5. Stramenopiles (Heterokont algae/Chromophyta/Ochrophyta) major classes Chrysophyceae, Synurophyceae, Bacillariophyceae, Phaeophyceae, Xanthophyceae, Raphidiophyceae, Eustigmatophyceae--usually golden because of the presence of lots a xanthophylls as accessories to chlorophylls a and c, but may appear greenish with a slight yellowish tinge; with unique system of two unequal flagella 

6. Haptophyta (Prymnesiophyta) --unique accessory organ, the haptonema 

7. Sarcomastigota--flagellate or amoeboid with tubular cristae 

1. Chlorachniophyta--with grass-green plastids, 4 chloroplast membranes, and nucleomorph 

8. Discicristata--flagellate or amoeboid with discoid cristae 

1. Euglenophyta--also grass-green, but always with flagellum, eyespot; mostly freshwater 

9. Alveolata--with cortical alveolae 

1. Dinophyta--brown to reddish because of xanthophylls but plastids highly variable in structure; unique flagellar apparatus; mostly marine 

2. Sporozoa (Apicomplexans)? 

