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Science/Language Arts


Major Divisions of Algae


I. Chlorophyta (green algae)

Most green algae are aquatic, but some types can live on the surface of snow, on tree trunks, or in soils.  Chlorophytes have a nucleus; they are eukaryotes.  They may be either uni- or multi-cellular, and range in size from microscopic to quite large.  The typical color is green to yellow-green.  Chlorophytes have chlorophylls a and b, which is located in the plastids.  They store starch as a food reserve inside their plastids.  Most green algae have semi-rigid cell walls composed of cellulose.  They do not have flagella.

II. Dinophyta (dinoflagellates)

The name “dinoflagellate” refers to the forward-spiraling swimming motion of these organisms.  They are free swimming unicellular eukaryotic microorganisms with two flagella and a nucleus. Both botanists and zoologists have claimed dinoflagellates because they share features common to both plants and animals: they can swim, many have cell walls and both photosynthetic and non-photosynthetic species are known. Some possess the photosynthetic pigment chlorophylls a and c, which are contained in the plastids. Cells are either armored, with cell walls composed of plates of cellulose, or unarmored, with cell coverings composed of complex membranes.  They may or may not store starch. 

Free-living dinoflagellates are an ancient and successful group of aquatic organisms.  They have adapted to free-floating and attached habitats from arctic to tropical seas, and to salinity ranging from freshwater to hypersaline waters.  Many species are found in numerous habitats, living in the plankton or attached to sediments, sand, corals, other algal surfaces, or other aquatic plants.  Some species are even present as parasites in marine invertebrates and fish.  Some serve as symbionts, providing organic carbon to their hosts, which include reef-building corals, sponges, clams, jellyfish, anemones, and squid. 

Dinoflagellates have attracted a lot of negative attention from the general public in recent times.  For example, blooms of dinoflagellates can cause the water to turn a reddish-brown color known as a “red tide.”  Red tides can have harmful effects on the surrounding sea-life and their consumers.  Additionally, certain species of dinoflagellates produce neurotoxins, which are carried up the food chain, ultimately to human beings.  Yet dinoflagellates are important members of the phytoplankton in marine and freshwater ecosystems.

III. Phaeophyta (brown algae)

Brown algae are almost entirely marine algae, frequently dominating rocky shores in cold and temperate waters throughout the world.  One phaeophyte, the giant kelp, forms expansive seaweed forests off the West Coast of North America and provides habitat and shelter for may other organisms.  Tropical waters have fewer species of brown algae, although genera such as Sargassum can dominate in some areas to form small-scale forests.  The color ranges from pale beige to almost black, and they range in size from microscopic to several meters in length.  Brown algae are eukaryotes, which contain the photosynthetic pigments Chlorophyll c1 and c 2 located in the plastids.  Phaeophytes do store starch, and have semi-rigid cell walls, much like green algae.  Also like green algae, they do not have flagella.

IV. Rhodophyta (red algae)

Most species of red algae are found in marine environments, though a few do occur in freshwater.  Rhodophytes are usually multi-cellular and grow attached to rocks or other algae, but there are some uni-cellular forms.  They do not have flagellated cells.  Their cell walls are rigid, components of which are widely used for gelling and thickening purposes in the food and pharmaceutical industries.  Red algae contain the photosynthetic pigment chlorophyll a, and are usually pink to red-brown in color.  Rhodophytes store starch, but outside of the plastids.

Red algae do contain a nucleus, though the chloroplasts resemble Cyanobacteria both biochemically and structurally.

V. Cyanobacteria (blue-green algae)

Even though the Cyanobacteria are classified as bacteria, they are photosynthetic and are included in algal collections.  Cyanobacteria played a decisive role in elevating the level of free oxygen in the atmosphere of early Earth.  Cyanobacteria can change remarkably in appearance, depending on the environmental conditions.  Blue-green algae are common in soil, in both salt and fresh water, and can grow over a wide range of temperatures.  They have been found to form mats in Antarctic lakes under several meters of ice and are responsible for the beautiful colors of the hot springs at Yellowstone and elsewhere.  

Some blue-green algae can fix nitrogen as well as photosynthesize. Lacking a true nucleus, they are prokaryotes.  Cyanobacteria contain the photosynthetic pigment chlorophyll a, which is located throughout the cell.  They range in color from blue-green to brown, and have a slimy coating, which acts as the cell wall.  They do not store starch, and do not have flagella.

VI. Bacillariophyta (diatoms)

Bacillariophyta are unicellular organisms that are important components of phytoplankton, which is a primary source of food for zooplankton in both marine and freshwater habitats.  Most diatoms are planktonic, but some are bottom dwellers or grow on other algae or plants.  Diatoms lack flagella.  Instead, many diatoms achieve locomotion from controlled secretions in response to outside physical and chemical stimuli.  Diatoms have unique shells that serve as a very rigid cell wall.  The overlapping shells, or frustules, surround the diatom protoplasm.  Identification of diatom species is based on the delicate markings on their overlapping frustules, comprising a large number of tiny, intricately shaped depressions, pores and passageways that bring the diatom’s cell membrane in contact with the environment.  Diatoms have a nucleus; they are eukaryotes.  They are brownish in color, containing the photosynthetic pigment chlorophylls a and c, which are located in the plastids.  Diatoms do not store starch.
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