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Rebuilding Depleted Kelp Forests: 
Observations from La Jolla, California 
by Lynn Lee & Russ Jones

Marine areas closed to fishing 
activities are able to help rebuild 
what was once there. This is a key 
finding from studies of a protected 
kelp forest in La Jolla, California, 
that Dr Paul Dayton presented 
during his visit to Haida Gwaii in 
February 2007. His talk, entitled 
Conservation of Kelp Forest 
Ecosystems – with Emphasis on 
Managing Abalone and Defining 
Reserves, highlighted a key 
message that society needs to do 
more to manage and protect marine 
areas.

Dr Dayton led long-term studies of 
the ecological dynamics within a 
large kelp forest in La Jolla. These 
results were used to evaluate the 
effectiveness of the San Diego-La 
Jolla Ecological Reserve, a small 
‘no-take’ marine protected area that 
was closed to all fishing activities 
in 1971. The no-take area included 
four distinct habitats – kelp forest, 
canyon, boulder-reef and sandy 

shelf – and its purpose was to 
protect habitats and to protect 
green abalone.

These studies hoped to answer 
questions like why and where no-
take marine areas should be, and 
how large they must be, in order 
to provide optimal protection for 
different species, habitats and eco-
logical relationships. They looked 
at many ecological charateristics 
including persistence of the kelp 
forest since the early 1900s, defini-
tion of different habitat types, and 
the dynamics of fish and shellfish 
populations that were inside and 
outside the no-take area. 

Many species in the kelp forest 
were depleted and protection 
allowed some to recover and/or 
return to the no-take marine area. 
Some depleted species play key 
roles in kelp forest dynamics, thus 
the abundance of these species 
greatly affects the ecological 

Abalone used to be very plentiful in California but are no longer as abundant as 
this in most areas. Photo from Dr Paul Dayton’s presentation



man activities including fishing, 
aquaculture, coastal development 
and pollution. Worldwide, marine 
management agencies are calling 
for ecosystem-based management, 
but the science of implementation 
is still emerging. 

Dr Dayton emphasized that habitat 
and species relationships need to 
be better understood even though 
we may be studying the ‘ghosts’ of 
past ecosystems. 

Effective long-term monitoring is 
needed to provide time-series and 
baseline information to understand 
ecological dynamics between 
species over time. For example, 
research in California showed that 
the spine canopies of larger red sea 
urchins serve as protective nurser-
ies for juvenile sea urchins, abalo-
nes, sea stars and crabs – the larva 
of these invertebrates settle on 
encrusting coralline algaes which 
grow in the same rocky habitat 
used by red sea urchin adults. 

Dr Dayton stressed that simply 

setting aside no-take areas is not 
enough. Strong enforcement and 
societal penalties for failing to 
respect the restricted use of no-take 
areas are essential for them to be 
effective. Continued monitoring is 
needed to gauge whether no-take 
areas are achieving the objectives 
of habitat and species maintenance 
and restoration.

Dr Dayton closed with the thought 
that, “We need to ensure that the 
value systems we most cherish 
will be intact for all grandkids and 
all of time. This alone is worth 
establishing heritage reserves.”

The Haida Gwaii Abalone Stewards 
invited Dr Dayton to speak on-
Island. His travel from the Scripps 
Institution of Oceanography in 
La Jolla was funded through the 
Habitat Stewardship Program 
for Species At Risk. Thanks to 
the communities of Skidegate 
and Old Massett for hosting the 
presentations and to those who 
attended to learn about and discuss 
kelp forest ecosystems.
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relationships between species 
within the kelp forest. For 
instance, moray eels, the most 
efficient predators of octopus, 
were virtually eliminated from 
the area by a live eel fishery. The 
removal of eels may result in 
increasing octopus numbers which 
could reduce the abundance of 
octopus prey species, including 
abalones and crabs. 

The study showed that the La Jolla 
Reserve succeeded in protecting 
some species, particularly those 
that were less mobile and required 
a smaller habitat area. A higher 
density of red sea urchins, rock 
scallops and legal-sized rock 
lobsters were observed inside the 
no-take area’s kelp forest than in 
areas outside. As well, a higher 
density and proportion of larger 
sheephead fish were found inside 
the no-take area.

Like in BC, abalone populations 
throughout California are at risk 
and fisheries in the La Jolla area 
closed. It is well-known that 
abalone and many other inver-
tebrates need to aggregate or 
‘group together’ in order to spawn 
successfully. No-take protected 
areas could therefore help restore 
abalone populations by protecting 
these aggregations. Recent studies 
at La Jolla also suggest that the 
distance between neighbouring 
abalone may be a useful way to 
gauge species recovery potential.

Many coastal and marine eco-
systems are damaged and under 
increasing pressures from hu-

Dr Paul Dayton used this figure in his presentation on kelp forest conservation 
to illustrate how today’s kelp forests are the ‘ghosts’ of past ecosystems. 


