Algae 
I. Structure 

· eukaryotes

· plant-like

· autotrophic protists

· primary difference from plants is reproduction

· unicellular gametangia

· diverse group

· similarities include 

· pyrenoids- starch storage organelles called 

· mostly aquatic

· many aquatic have flagella

· body part arrangements

· unicellular

· filamentous – linear arrangement 

· colonial- independent cells that move and function as a unit

· thalloid - cells divide in many directions to create multi-cellular body  that is often modified into root-like, stem-like or leaf-like parts

II. Classification 
· six divisions 
· color

· food-storage

· cell walls

· reproduction

III. Euglenophyta- true eye 

     A. Mostly freshwater

        B. About 900 species 

        C. Virtually all are unicellular except for one colonial genus

        D. Photosynthetic, many contain pigmented organelle like an eyespot for 
orienting towards light

        E. Appears they are derived from protozoa by incorporation of 

        chloroplasts. If grown under proper conditions cells may replicate 

        faster than the chloroplasts, giving rise to non-photosynthetic cells 

        which are nearly indistinguishable from protozoa. The heterotrophs 

        ingest food 

       F. Instead of a cell wall they have a pellicle, a flexible layer of 

        interlocking proteinaceous strips inside plasma membrane 

        G. Reproduction via simple cell division. Sexual reproduction is lacking 

IV. Pyrrophyta - dinoflagellates

A. unicellular algae move with two oppositely situated flagella

B. means spinning cell with flagella

C. one flagella runs around circumference in groove like a belt

D. second is in a longitudinal groove like a tail to propels forward and    
backward

E. rigid cell plates of cellulose – armor-like appearance

F. 1000 species

G. both autotrophic and heterotrophic

H. many are bioluminescent

I. bloom can cause red tide

J. not related to tides at all

K. some species produce deadly neurotoxins

L. starch food reserve

V. Chlorophyta - commonly called green algae 

        A. About 17,000 species 

        B. This is the group which gave rise to the true plants 

        C. Very diverse division with a wide variety of life forms and life 

        histories 

        D. Most  are multi-cellular, but there are a few unicellular forms. Many 

        growth forms: 

          1. Unicellular motile - Chlamydomonas is typical flagellated, 

          unicellular type. It has one large chloroplast and reproduces 

          asexually via successive mitoses or sexually by fusion of two cells. 

          Chlamydomonas life cycle

          2. Unicellular non-motile  - look much like Chlamydomonas but lack 

          flagella 

          3. Non-motile colonial  - free floating colonies, e.g. the water net, 

          Hydrodictyon 

          4. Motile colonial - two to thousands of Chlamydomonas - like cells 

          held together in a gelatinous matrix. E.g. Volvox is a spectacular 

          spherical colonial form made up of up to 60,000 Chlamydomonas like 

          cells. The flagella of each cell beat in synchrony to move the colony 

          about. There appears to be some division of labor and therefore 

          beginnings of multi-cellularity & differentiation  

          7. Multi-cellular - E. g. Ulva, the sea lettuce. Some may be highly 

          branched and differentiated. 

        E. Mostly freshwater but some marine and terrestrial species found on 

        soil, tree trunks, surface of snow, and as symbionts with fungi in 

        Lichens 

        F. Have chlorophylls A & B and carotenoids, just like true plants 

        G. Starch carbohydrate food reserve and it is stored inside the 

        plastids, just like true plants 

        H. Cell walls are composed of polysaccharides, sometimes cellulose
        I. Classification: two types of green algae characterized by different 

        types of cell division

VI. Phaeophyta - commonly called brown algae and/or kelps 

        A. About 1,500 species 

        B. Includes most of the conspicuous seaweeds of temperate regions, 

        particularly along shorelines and intertidal zones 

          1. Kelp beds are some of the most productive ecosystems on earth. 

up to depths of 100 ft., extend out about 6 miles from 

          the coast line. The free floating forms may form dense masses, e.g. 

          Sargassum forms the Sargasso Sea in the Atlantic northeast of the 

          Caribbean Islands. Sizes range from microscopic to giant kelps up to 

          200 ft. long. 

        C. Almost entirely marine, primarily of colder oceans 

        D. Some of the kelps have tissue differentiation into holdfast, stipe 

        and blade. Some also have air bladders for flotation

        E. Some have conducting tissue in the stipe for food transport from 

        photosynthetic blades way down into dark areas below sunlight 

        penetration. There is also lateral translocation from outer 

        photosynthetic layers to inner layers. Mannitol and amino acids are 

        primary material that is translocated 

        F. Contain chlorophyll A & C, carotenoids, and fucoxanthin (same as 

        Bacillariophyta) 

        G. laminarin oil is food reserve

         H. Only reproductive cells have flagella 

        I. Cell walls are a matrix of cellulose and alginic acids 

        (polysaccharides) 

          1. Algin is a mucilaginous intercellular material used as a stabilizer 

          and emulsifier for foods and paints, and coating for paper

VII. Rhodophyta - commonly called red algae 

        A. About 4,000 - 6,000 species 

        B. Mostly marine but a few freshwater species, particularly abundant in 

        tropical and warm regions. 

        C. Usually grow attached to rocks or other algae, but there are a few 

        free floating forms and a few unicellular or colonial forms 

        D. No flagellated cells at all in life cycle 

        E. They lack centrioles and structures called polar rings play the role 

        of centrioles 

        F. Autotrophic - contain only chlorophyll A, plus carotenoids, 

        phycobilins 

          1. chloroplasts seem to have originated as symbiotic 

          cyanobacteria, which they resemble both biochemically and structurally

        G. Floridean starch carbohydrate food reserve 

          1. Floridean starch is more glycogen like (found in animals and fungi) 

          than other plant starches

        H. Cell walls of cellulose or other polysaccharides, plus gelatinous 

        pectic materials, e.g. agar and carrageenan (sulfated polymers of 

        galactose) 

          1. Agar is used to make gelatinous capsules for pills, cosmetic base, 

          culture medium for microbiology, rapid setting jellies and desserts

          2. Carrageenan is a stabilizer in emulsions such as paints, cosmetics, 

          and dairy products

        I. Some species deposit calcium carbonate in their cell walls, called 

        coralline algae. Important role in building coral reefs. 

        along with dinoflagellates provide the food for the coral 

   VIII. Chrysophyta – golden brown diatoms

        A. About 100,000 extant species and many thousands of extinct species

        B. Major component of aquatic ecosystems. May account for 25% of the 

        total primary production on earth

        C. Mostly unicellular but a few colonials 

        D. Diploid          E. Most autotrophic, a few are heterotrophic 

          

1. Autotrophs contain chlorophylls A & C and fucoxanthin, a 

         

 golden-brown carotenoid.  Some have lost their shells and they 


live symbiotically inside marine protozoa

        G. Most lack flagella 

        H. Cell walls, called frustules, are cellulose polymerized, opaline silica 
(glass like) 

          

1. The two halves of the frustules fit together like a Petri dish

        I. food storage reserve – Chrysolaminarin (oily carbohydrate)

        J. Reproduction mainly asexual. The two halves of the frustules open 

and each side generates a new half. 

        K. Diatoms are abundant in the fossil record from at least 250 million 

        years ago. Their silica shells have accumulated in large numbers to form 

        large deposits of diatomaceous earth. Diatomaceous earth is used as 

        filtering agents, insulating materials, abrasives (toothpaste, silver 

        polish). One cubic cm contains 4.6 million diatom shells

        L. See p. 490 for pictures
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