
Along the eastern edge of the Pacific Ocean and 
close to the coast of Southern California is one of 
the most interesting habitats in the world. Kelp 
forest habitat is in water that is sixty five to one 
hundred feet deep. The kelp algae grow in dense 
forests that shade the water below. Large blades 
held up by air-filled pods create a mat on the 
surface that birds can walk on. The shade from the 
canopy keeps other sea algae from growing below. 
This alga plant can grow as much as three feet in a 
day.

The reasons for this wonderland are abiotic factors 
that occur on the eastern sides of oceans and in 

colder waters near the earth’s poles. Cool to cold water has a larger amount of oxygen, nitrogen and 
minerals than warm water. This is nutrient rich water. The California Current flows south from the 
Bering Sea to the equatorial waters. Winds push ocean water against the shores forcing this cool water 
to the surface. That is why Southern California has one of the most productive fisheries in the world.  

Bathed in sunlight and nutrients, the kelp forest habitat is 
biodiverse with many species of marine animals. However it is 
not diverse in plants, its plant population is nearly entirely kelp. 
A very complicated and large food web exists in this habitat. The 
kelp is held in place by a root-like structure called a holdfast.  It 
is not a root. Unlike roots, this holdfast does not bring up 
nutrients from the soil. Instead, the kelp creates its food by 
photosynthesis from the sun and collecting seawater and 
minerals through its outer cells from the ocean.  The stalk of the 
kelp must be flexible to handle the changes in depth due to 
tides, heavy wave action in storms, and shifts in water currents. 

In some respects the kelp forest is a sensitive environment. Man has reduced and almost killed this 
habitat twice in the last three hundred years.  Around 300 years ago Russian fur traders almost 
hunted the sea otter to extinction. Otters eat sea urchins that eat kelp, thus keeping the urchin 
population under control. Without the otter population, urchins almost ate all of the kelp into 
extinction. Reintroduction of sea otters and harvesting of sea urchins have restored some kelp forests.  
Sixty years ago sewage from large cities had the same effect because the super nutrient-rich sewage 
resulted in an exploded population of urchins. Changing treatment processes reducing the amount of 
nitrogen and phosphorus allowed the kelp bed to grow again.

Kelp Forest



Sun: During much of the year, especially during the morning, this habitat is shielded from the 
sun by a marine layer of clouds. The habitat is exposed to the full amount of sunlight when it 
shines. The ability of sunlight to reach to 100 feet in depth is a controlling factor for kelp to 
grow. 

Air: Almost constant air movement causes this three-dimensional habitat to dance. On-
shore/off-shore breezes, storms and seasonal shifts in wind direction influence the tides and 
the upwelling of nutrient-rich water.

Earth: The substrate, which is the top surface of the ocean floor, does not need to be any 
particular soil or rock type. The kelp holdfast can attach to any substrate without difficulty.

Water: Ocean salt water bathes this habitat. Kelp absorbs what it needs from the surrounding 
water. Animal species either come and go, or stay in the habitat adjusting to water tempera-
ture, depth and the presence of other animals. Migratory schools of fish navigate the kelp 
forest, as do their predators.

Time: The tide cycle is 28 days. The annual cycle of the sun changes current flow. Migratory 
birds and fish time their entry into the habitat to hunt and feed.

Gravity: Kelp has adapted to gravity by evolving air sacks so the blades will get sunlight. 
Earth spin and gravity cause movement of waters of different densities, different rates of speed 
and depth. These factors together form the California Current.

Fire: This is one habitat where there is never a fire!

Goldilocks Ecology Factors



Visit the Habitat: From a hundred yards to miles from the shore are kelp bed forests. There 
are many fishing and tour boats that can be boarded for a visit. Underwater scuba tours are 
also available.

Fool-Ya: Blue Angelfish and Lion Fish are seen in tropical marine habitats.
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