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Introduction to Phycology

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

– What are the algae? 
• pond scum, red tides, seaweeds, etc.

• thallophytes (not embryophytes) 

– lacking roots, stems, and leaves 
– no protective layer around reproductive cells 
– oxygenic photosynthetic organisms: definition includes 

chlorophyll a



Historical background
_        ancient Chinese classics refer to algae as food and medicine

– Greeks refer to phykos (seaweed) -- later becomes fucus

– gradually grouped into: Fucus, Corallina, Ulva, Conferva

• names lasted from 1620 to well into the 1700's 
• Linnaeus recognized five genera: Tremella, Fucus, Ulva, Conferva, Corallina, plus Chara

and Volvox

– The Golden Age of Plant Taxonomy in 19th century

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

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

• Light microscope (LM) and first microalgal cultures

• 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 



Modern phycology
Systematics in 20th century - from LM to TEM to DNA sequences

- 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)

N.B. value of structure varies from group to group 

(diatoms and cell wall, green algae and flagellar apparatus) 

- new phylogenies being developed based on small subunit ribosomal RNA sequences 

- a few important figures: 

Pascher, Prescott, Geitler, Iyengar, Fritsch, West and West from the early days 



Who does study algae? 
And How?

• Gruppo di Algologia Società Botanica italiana

• International Association for
Cyanobacteria/Cyanophyte Research

• Federation of European Phycological Societies
– Oviedo, July 2007

• International Phycological Society

• Annual Meetings

• European and International Symposia

• Thematic conferences and workshops

• Scientific journals:

European Journal of Phycology, Phycologia, 
International Journal of Phycology, Archiv fur 
Hydrobiologie-Algological Studies, J. Applied
Phycology, Cryptogamic Botany, etc.



Diversity of 
algae





52 phyla out of 95

1.4 -1.8 M  species out of 2-30 M

Culturable versus Non-Culturable microorganisms



Number of 
seaweed
species
in different
geographical
areas



Number of seaweed species in  the Mediterranean region

> 781



Endemic seaweed species



Simplified
history of 
evolution



origins of 
oxygenic 
photosynthesis 
(cyanobacteria) 
and
increasing 
oxygen in the 
environment 



Fossil stromatolites and cyanobacteria



Living stromatolites



Ecology of algae

Algae are important components of aquatic systems 

as phytoplankton and benthic growths 
» kelp forests 

» corals and coral reefs 

– phytoplankon and periphyton in rivers, streams, ponds, and lakes 

– terrestrial algae (soils, rocks, plants, animals)

– extreme environments (low and high solar radiation, hot and cold deserts, 
hot waters, snow, ice, low and high pH)

– occurrences of harmful algal blooms HABs

– biological indicators of water quality

– paleoclimate reconstruction (diatoms, coccoliths)





Calcium
communities in 

coral reefs

Halimeda



Algal
contribution to
primary
production

Oxygen derives
4/5 from marine
1/5 from terrestrial

+ picoplankton









Food web
in
Extreme Environments





The most popular photo of a HAB event



What are the Economic Effects of HABs on the U.S. Economy?

TOTAL ($ 82 million per year) 
Based on subset of outbreaks in 1987-2000 
Does not include freshwater outbreaks

Public Health Costs of Illness ($37 million per year) 45%
Medical treatment, lost productivity, transportation, causal investigations
Ciguatera poisoning responsible for majority of costs

Commercial Fisheries Impacts ($38 million per year) 46%
Includes lost revenue due to closed fisheries, mortalities of shellfish and 
fish, some untapped fisheries (surf clams in Alaska and on Georges
Bank) 
Does NOT include cost of delayed harvesting or changes in economic
value (i.e., surplus losses) 

Local Recreation and Tourism Impacts ($4 million per year) 5%
Data is lacking for good estimates Based on 1987 bloom in North
Carolina and estimates of reduced spending on razor clam harvesting
in Washington State 

Coastal Monitoring and Management ($3 million per year)  4%
Based on data obtained from state governments
Helps reduce costs in other sectors

[U:S. Interagency Report I, 2007]



Economic interest of Algae

• food for man and animals 

• waste water recovery  

• soil biofertilizers and stabilisation

• contaminated soil remediation

• polysaccharide extraction 

• salt production 

• diatomaceous earth  

• Biomass 

- new biomolecules for pharmaceutics and health products

- biofuels



diatomaceous earth

food for animal and man, fertilizers
extraction of agar, carrageen, alginates, 
iodine and potassium salts

mariculture



Coltivazioni su larga scala 
per produzione di 
biomasse algali

Sistemi aperti
(vasche)

Fotobioreattori
tubulari ,

a pannelli



Materials

- all slides and short notes at Didattica Web 
www.uniroma2.it/didattica/

Books

- Christofer S. Lobban & Paul J. Harrison, 2008. Seaweed
Ecology and Physiology, Cambridge University Press

- Robert E. Lee 2008. Phycology, Cambridge University Press

- Matt. J. Dring, 2008. The Biology of Marine Plants, Cambridge 
University Press


