EXERCISE 9 – Prokaryotic and Eukaryotic Algae; Lichens
POWERPOINT PRESENTATION giving an overview of THE ALGAE (also available at:http://www.clt.astate.edu/mhuss/Algal%20Presentation.ppt or http://www.clt.astate.edu/mhuss/algae%5b1%5d_files/frame.htm) to be presented in class.   
I.  BACTERIA DOMAIN: PHOTOSYNTHETIC BACTERIA 
Bacterial species are prokaryotes (i.e., lacking a true membrane bound nucleus within the cell) that are microscopic in size, and found all around the world.   Some members of the Bacteria Domain are heterotrophic (other feeders) and therefore are incapable of making their own food.  Many of these bacteria are decomposers, while others are pathogenic or disease causing.   Other members of this domain are autotrophs.   These are represented by the photosynthetic bacteria, which are divided into three categories that include the Cyanobacteria or “blue-green algae” (e.g., Anabaena, Oscillatoria, Nostoc), Green bacteria (e.g., Chlorobium), and Purple bacteria (e.g., Rhodospirillum).    

Note the specimens of living and/or preserved cyanobacteria that are available at Station I in the laboratory.   Take a few moments to examine these under the microscope according to the directions given to you by the laboratory instructor.   Compare what you see in lab with the figures given in the photographic atlas (i.e., Figures 2.9, 2.15, 1.16, 2.17, 2.19, 2.20, 2.21; Table 2.1).   
II.   EUKAROTA DOMAIN: KINGDOM PROTISTA - THE ALGAE
Like other members of the Eukarota Domain, cells of these organisms possess a true nucleus and other membrane bound organelles, including chloroplasts, within the living cell.    Algae are members of the Kingdom Protista.   Algae grow mainly in water throughout the world and include such forms as the pond scums, kelps, and sea weeds.  Many are microscopic, while some marine forms reach lengths of one hundred feet of more.  Photosynthetic and accessory pigments vary among these diverse organisms causing different groups to differ in hue and color (e.g., yellow, brown, red, and green).  Algae furnish aquatic animals with food and produce over one-half of the world's oxygen supply.  Some are consumed as human food, while others are beneficial as emulsifiers and stabilizers in frozen foods and dairy products.  Certain algae are useful in producing a laboratory culture medium (agar) for microorganisms.  Some are also used for filtering, as abrasives in toothpaste, and the production of explosives.  Red tides are caused by certain algae.

Note the specimens of living and/or preserved algae that are available at Station II in the laboratory.   Take a few moments to examine these under the microscope according to the directions given to you by the laboratory instructor.   
Compare what you see in lab with the figures given in the photographic atlas (i.e., Figure 3.3, 3.6, 3.25, 3.26, 3.27, 4.2, 4.9, 4.30, 4.32, 4.38, 4.41, 4.42, 4.48, 4.49, 4.50, 4.51, 4.65, 4.66, 4.69).   

NOTE: THE FOLLOWING GROUPS OF EUKARYOTIC ALGAE DEMONSTRATE THE DIVERSITY OF THIS POLYPHYLETIC ASSEMBLAGE.   EACH OF THE GROUPS IS DISCUSSED BRIEFLY AND SEPARATELY IN THE FOLLOWING SECTIONS.

I. CHLOROPHYTA ( Green Algae)
Consisting of almost 7,000 species, this is probably the largest group.  Major pigments in the greens include chlorophylls A and B, alpha and beta carotene, and xanthophylls.  Chloroplasts containing these pigments are varied in shape among different species (cup-shaped, c-shaped, H-shaped, star-shaped, and spiral-shaped).  Shapes of chloroplasts are very important in identification.  Like the blue-greens, the green algae can consist of single cells, colonies, and filaments.

It may be said with confidence that green algae can be found wherever water is found.  Some are of great economic importance.  The genus Chlorella has been grown experimentally for many years in an effort to produce food for humans and livestock.  NASA has considered using large tanks of Chlorella on their space vehicles.  Can you give two possible reasons why this might be beneficial to inhabitants of a spacecraft? 

II. CHRYSOPHYTA (Diatoms, golden-brown algae, and yellow-green algae)

Diatoms are unique for several reasons.  Probably most important is the cell wall which contains pectins and silica dioxide.  The latter exhibits a glass-like character, making the walls very brittle.  The  “gold” color can be attributed to chlorophylls A and B beta and

E carotene, and xanthophylls.

Vegetative cells of diatoms are diploid and can be compared to a box with a lid or even better, a laboratory culture dish.  When viewing diatoms from above (or from below), they can appear to be “football” shaped, rectangular, or like microscopic sticks”.  Such forms are said to be “pennate” and are fresh water forms. Many marine specimens are round (centric). Designs on the walls (valves) of diatoms are sometime beautiful.  
Diatoms are of economic importance since they serve as a vital link in various food chains.  Dead diatoms (empty valves) constitute large deposit in a lake and ocean bottoms.  Diatomaceous earth deposits represent diatom “fallout” for billions of years. Diatomaceous earth can be used for (1) absorptive packing material, (2) water filtration, (3) insulation, (4) “sparkly” paints for highway signs, and (5) jewelers polish (6) dentifrice and (7) explosives.   View prepared slides of diatoms or prepare a wet mount with a dab of diatomaceous earth.  Observe the specimen under the microscope.
III.      PHAEOPHYTA   (Brown Algae)

The brown algae store two products which include laminarin, a protein, and a school called mannitol. They are almost exclusively marine.  Alganic acid, a product of the browns, is used as thickening for foods, and sizing agents for fabric. 
IV.      RHODOPHYTA   (Red Algae)

The reds are predominantly found in marine environments.   A mixture of chlorophylls A and B, alpha and beta-carotene, phycocyanin, and phycoerythrin is responsible for the red color in this group. What other group of algae contains the latter two pigments?  Examine preserved material. Do you find it easy to distinguish between the reds and the browns?     
The Japanese cultivate and harvest several algae, including Porphyra and Chondrus (Irish moss) is harvested by the tons and its products used for puddings and other food stuffs in several countries.  Agar, a solidifying agent for microbiological culture media, is a product is also derived from the red algae. 

V.
MISCELLANEOUS DIVISIONS OF FLAGELLATED UNICELLULAR AGLAE  (euglenoids, dinoflagellates [major cause of red tides], and cryptomonads).    
III. LICHENS:  SYMBIOSIS OF AN ALGA WITH A FUNGUS

Lichens are not organisms in the traditional sense but a composite of two species interacting with one another for their mutual benefit.   Lichens are a result of the symbiosis between a PHOTOBIONT (i.e., a cynaobacterium or a green alga) and a MYCOBIONT (i.e., a fungus, usually an ascomycete or also known as the “sac and cup fungi”).   The photobiont is capable of making food that benefits the fungus, while the mycobiont provides habitable environment for its algal partner.   Lichens can be informally placed into three categories, based on their appearance, including the Crustose Lichens, Foliose Lichens, and Fructicose Lichens.   Lichens are great bioindicators of the presence of pollution and heavy metal contamination as these toxins tend to accumulate in the thalli or bodies of these plant-like symbionts.  
Refer to the material available at Station III and also to Figure 5.42 on page 64 in the Photographic Atlas for examples of Crustose, Foliose, and Fructicose Lichens.
