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· Cyanobacteria: blue-green algae
· No nuclear membranes

· No organized nucleus

· Chlorophyll a: big evolutionary step (photosynthesis)
· 3.5 - 3.7 billion yrs ago CO2 constituted 10% of the atmosphere.  The first cyanobacteria appeared and as it multiplied it released more O2 into the atmosphere.  Oxygen may have acted as a toxin to anaerobic life forms and lead to the appearance of eukaryotes.  Today O2 concentration = 20% and CO2 concentration = 0.03% → 0.04%
· Gaia Hypothesis: Biological activity can change the entire atmosphere of a planet 
· Nitrogen Fixation: N2 → NO3  (cyanobacteria built O2 and NO3 for other organisms to exist)

· Cyanobacteria are symbiotic (very adept at living in other organisms) and Many organisms benefit from cyanobacterias ability to fix N and photosynthesize. Symbiosis is common.   
· Anabaena: cyanobacteria that fixes N2 on Azolla

· Azolla: water fern that grows in rice paddies.  It gets stepped on so the N2 gets put back into the soil.  Important to rice cultivation. 
· Rhizosolenia (Diatoms) - Richelia 
· Mosses - lichen (moss with algae growing inside)

· Tunicates - Prochloron
· Sponges - Aphanocapsa
· Polar bear hairs – Aphanocapsa or Gloeocapsa
· Cyanobacteria are found in the most extreme environments

· Antarctic ice and lakes

· Geysers (70˚C(

· Desert soils
· Cryptogamic soils (Nostoc and Microcystis)
· Black crusts (right after it rains)

· Fertilizers (fixes N, adds organic matter)

· Erosion control (water, wind)

· Areas of high alkalinity (Lake Texcoco in Mexico – Spirulina) 
· High salinity (coral reefs)
· Open oceans
· Synechococcus and Trichodesmium (makes the Red Sea red and seen by Darwin on Beagle, looked like sawdust in water) 
· We get a lot of industrial products from algae
· Diatomaceous earth (a filter because of shape)    

· polishers (because made of silica)

· alginates (in granola and energy bars—use as a binder and is nutritional)
· dental impression material for tooth molds (made from alginates)
· seaweed (in foods)
