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Phaeophyceae – The Brown Algae 
 
 

Anyone who has walked along the California seashore can easily recognize that 
brown algae are among the most conspicuous representatives of our local 
marine flora.  In addition to a plethora of intertidal species, brown algae comprise 
the impressive kelp forests that characterize subtidal regions of California waters 
and those of many other regions of the world, especially along shores where 
coastal upwelling occurs. 
 
The brown algae, of which there are approximately 225 genera and 1400 
species, are almost entirely found in the marine environment.  They are the 
predominant algae in terms of biomass in the intertidal and subtidal zones of 
polar, boreal and cold temperate waters, getting progressively less abundant as 
latitude decreases.  With the exception of a few species, they are not generally 
found in at depths greater than ca. 25 meters. 
 
Certain brown algae, such as the giant kelp Macrocystis, are the largest of the 
nonvascular plants and may reach in excess of 150 feet.  Plants as large as this 
are found along the West Coast of North America, from Alaska to Baja California.  
The greatest degree of tissue differentiation found in the algae occurs in this 
group.  No unicellular or colonial forms are known and only certain reproductive 
stages (zoospores and some gametes) are planktonic.  The evolutionary origins 
of these organisms remain obscure.  Many brown algae are commercially 
valuable either for human consumption, or as a source of natural chemicals, such 
as alginic acid.  Many species of brown algae contain toxic chemicals as a 
defense against herbivores.   
 
Some systematic treatments of algae consider that the brown algae comprise a 
separate taxonomic Division – The Phaeophyta whereas many texts include 
them as a class, the Phaeophyceae in the Division Chromophyta.  This Division 
includes diatoms, among other groups, which share similar pigments with the 
brown algae.  We will only study 10 of the orders.  Member of the Phaeophyceae 

contain chlorophyll a and c, -carotene and an accessory xanthophyll pigment, 
fucoxanthin.  This latter pigment gives most brown algae their characteristic olive 
brown coloration.  The cell walls of many brown algae are composed of a thin 
cellulose layer surrounded by a thick wall of mucilaginous material termed 
phycocolloid, a complex, sulfur containing polysaccharide.  The phycocolloids 
protect the plant from desiccation, freezing and act as a shock absorber to wave 
action.  Algin and fucoidin are commercially valuable phycocolloids extracted 
from kelp.   
 
The brown algae are almost entirely confined to marine habitats with only a very 
few fresh water genera (Plerocladia, Heribaudiella, Bodanella, Sphacelerlia  and 
Ectocarpus).  The abundance and large size of brown algae along rocky 



 2 

temperate shores account for the familiarity of coastal residents with this group of 
plants, many of which are referred to as kelps.  The word kelp is derived from Old 
English and historically referred to all seaweeds.  In modern usage, kelp usually 
refers to brown algae of the order Laminariales.  On our coast, common kelps 
are Macrocystis, Nereocystis, and Alaria, as well as the stipitate genera 
Laminaria, Pterogophora and Eisenia, among others.   Macrocystis is the genus 
that forms most kelp forests on our coast; it has very impressive growth rates – 
clocked at 2-3 meters per day.   
 
A second brown algal group, the rockweeds or fucoids, is important in rocky 
habitats, with some areas, such as the New England coast, completely 
dominated by them.   The Sargasso Sea gets its name from the occurrence of 
immense masses of the free-floating, vegetatively propagating brown alga 
Sargassum.  Old reports say that mats of this alga were so dense as to be a 
navigation hazard, immobilizing ships crossing the Atlantic.  Recently Sargassum 
muticum a highly weedy and competitive Japanese species has invaded bays 
and estuaries in many parts of the world, presumably transported as ballast 
water in cargo ships.  The ecological effects of this can be devastating as this 
species out competes indigenous seagrass and algal communities that form 
important spawning grounds for fish.   
 
Although kelps and rockweeds are the most prominent and readily recognized 
brown algae, The Phaeophyceae includes forms which range from simple 
branched filaments to extremely complex parenchymatous tissues with 
differentiated conductive (sieve-like) cells.  Since no unicellular member are 
included in the Phaeophyceae, all can be considered as macroscopic algae, or 
macroalgae. 
 
I. Keying Characteristics 
 
1. Color of most forms:  Olive green, tan or dark brown 
2. Thallus ranging from filamentous to parenchymatous differentiated forms 
3. Most with biflagellate (heterokontus) reproductive structures 
4. Chloroplast can be stellate, axial (rare), reticulate-parietal or most commonly, 

numerous discoid parietal 
5. Chloroplast does not appear “lumpy” as in green algae since storage product 

is not starch and it is not contained within the chloroplast. 
 
 


