More than 1,200 square-nautical miles of
water surrounding Santa Barbara, Anacapa,
Santa Cruz, Santa Rosa and San Miguel Is-
lands off the Central California Coast are
protected in the Channel Islands National
Marine Sanctuary. Painted Cave, right, ex-
tends more than 1,000 feet into Santa Cruz

island, making it one of the longest sea
caves in the world.

Marine Protected Areas should be
managed with greater integration

Deborah A. McArdle

Like their counterparts on land, pro-
tected areas in U.S. coastal waters are
numerous and complex. California
alone has 104 marine protected areas
(MPAs). MPAs carry a variety of
names. State-designated sites are
called areas of special biological sig-
nificance, coastal sanctuaries, ecologi-
cal reserves, marine refuges, marine
reserves, marine resource protection
act ecological reserves, natural re-
serves or simply parks. Federal sites
are called national marine sanctuaries,
national parks or ecological preserves.
International sites include Man and
Biosphere Reserves.

One commonly used definition of
marine protected areas was drafted at
the Fourth World Wilderness Con-
gress and adopted by the World Con-
servation Union (IUCN) in 1988: “Any
area of intertidal or subtidal terrain,
together with its overlying water and
associated flora, fauna, historical and
cultural features, which has been re-
served by law or other effective means
to protect part or all of the enclosed
environment.” Although this defini-
tion is easy enough to understand, it is
difficult to find sites that fit it neatly.

Some MPAs are very small, like the
6-acre Gerstle Cove Reserve in Sonoma
County. At the opposite extreme in size
is the million-acre Central Coast Man
and Biosphere Reserve, which extends

from the coast of Sonoma and Marin
through San Francisco and San Mateo
counties. Some MPAs are dedicated to
the protection of a historic site or a
single species like purple coral; others
protect entire ecosystems. Most allow
multiple uses like fishing, whale
watching and diving; only a few (nine)
provide complete protection from con-
sumptive uses. The system as it has
evolved is complex, fragmented and
sometimes irrational — for example,
one state “fish” refuge allows the har-
vesting of fish but protects inverte-
brates and kelp.

At present, interest in developing
marine protected areas as an alterna-
tive fishery management strategy is
rapidly increasing. In the face of de-
clining fish stocks worldwide and in-
creasing evidence of damage to marine
ecosystems, it has become clear that
managing resources on an individual
basis may not work. MPAs, on the
other hand, could represent a way of
managing marine resources at an eco-
system level.

Although not free of controversy,
MPAs have the potential to increase
fish catch both by dispersal of larvae
and by emigration of large fish across
the border of an MPA and into local
fishing areas. In addition, protected ar-
eas may maintain natural population
age structures, as well as species and
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genetic diversity. They may also be
used to estimate baselines from which
to measure the effects of fishing
(Rowley 1994). Unfortunately, many of
these potential benefits have not yet
been clearly demonstrated, for a num-
ber of reasons. For one, there has not
existed a sound evaluation and recom-
mendation process for designating
MPAs. Rather, they have been re-
served one by one, with the process of-
ten driven by a resource crisis or per-
ceived threat to a particular area.

For another, many MPAs do not
have clearly defined management ob-
jectives; even when they do early on,
political pressures sometimes cause
goals to be changed during the legisla-
tive process. In addition, MPA man-
agement plans often fail to demon-
strate a clear understanding of the
practicalities of implementation, in-
cluding resources such as money and
enforcement officials, that will be
needed for proper management.

Indeed, the implementation of
plans often falls to a different group of
people from those who actually de-
velop the plan and manage the site.
The lack of clearly defined goals also
makes it difficult for researchers to
study whether a site has truly been
“successful” or not.

[t seems clear that the classification,
designation and management of MPA
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sites should be integrated. An inte-
grated statewide plan would include a
defined goal or goals for each site,
sound criteria for site selection and an
understanding of the practicalities of
implementation. For example, one cri-
terion could be critical habitat. If we
could relate economically important
species like lobsters or sea urchins to
habitat type (rocky bottom and kelp
forests), and then determine how
much of that habitat type is presently
protected, we would have a better idea
how much of that habitat type, if any,
should be added to the MPA system.

To support the development of an
integrated MPA management plan in
California, I have compiled a central-
ized database of the 104 California
MPAs that contain coastal subtidal
components. The database includes
designation type, responsible agencies,
geographic region, date established,
legal missions, legal boundaries and
fishing-related regulations.

The information was gathered over
a 2-year period from management
agencies, relevant literature and legal
documents and code. The interpreta-
tion of the data was challenging be-
cause many of the sites have more
than one designation, which results in
contradicting regulations and overlap-
ping jurisdictions. With assistance
from all of the agencies responsible for
the sites, we were able to interpret the
information to an acceptable level of
confidence. We expect that the data-
base will provide California’s resource

managers and users with a broader
perspective on and understanding of
the existing statewide system, includ-
ing what species are presently being
protected where.

We also encourage the use of the
database to facilitate the introduction
of relevant scientific information into
the improvement of existing sites and
the selection of future sites. Most
MPAs in California are small, scat-
tered throughout the state and man-
aged in isolation. But the concept that
small areas are independent oases in
isolation from their surroundings is
untenable, especially in the ocean,
where winds, currents and species
movements ensure a great deal of in-
terchange between distant areas. Man-
agement of the many small marine
protected areas needs to be integrated
into the larger region of which they
are a part. To do this, the spatial rela-
tionships among the sites must first be
determined.

Because one of the most effective
ways to analyze spatial relationships is
with Geographic Information Systems
(GIS), my colleagues, Jeff Hempill and
R. Gavin McGhie at the Remote Sens-
ing Laboratory at UC Santa Barbara,
have collected maps of all MPA
boundaries and entered them onto a
GIS. In the future, managers will be
able to overlay parameters of concern
on top of the MPA base maps. Over-
lays could include social (human ac-
tivities, threats to resources, proposed
developments); biological (fish spawn-
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4 Tourists examine starfish, sea cucum-
bers and other marine organisms in the
“touch tank,"” an aquarium aboard the
commercial tour boat Condor, and ask
questions about marine protected areas.

ing grounds, critical habitat, popula-
tion concentrations); or oceanographic
factors (ocean currents, nutrient
transport).

We have recently released the cen-
tralized MPA database, including site
characterizations and GIS maps, in a
Sea Grant publication, California Ma-
rine Protected Areas. The publication
was funded by the David and Lucile
Packard Foundation and the California
Sea Grant College System. We anticipate
that our project will assist resource users
in following and understanding the of-
ten conflicting and confusing regula-
tions for each MPA. In addition, we
hope that the publication will help
managers and researchers to better un-
derstand the system as it presently ex-
ists and to begin to develop one that is
more integrated.

D.A. McArdle is UC Sea Grant Coopera-
tive Extension Marine Advisor for San
Luis Obispo and Santa Barbara counties.
She maintains an Internet discussion site
on California MPAs. To subscribe, send a
message to listproc@ucdavis.edu with
the following text: subscribe cmpan
emailaddress firstname lastname. For in-
formation about ordering California Ma-
rine Protected Areas, contact California
Sea Grant College at (619) 534-4444.
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