UC Santa Barbara
UC Santa Barbara Previously Published Works

Title

The Science of Marine Reserves: A Series of Booklets and Graphics Connecting Science,
Public Understanding, and Policy

Permalink

https://escholarship.org/uc/item/0br45751

Journal
Oceanography, 32(3)

ISSN
1042-8275

Authors

University, Oregon State
Grorud-Colvert, Kristen
Lubchenco, Jane

Publication Date
2019-09-01

DOI
10.5670/oceanog.2019.316

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/0br4575r
https://escholarship.org/uc/item/0br4575r#author
https://escholarship.org
http://www.cdlib.org/

SIDEBAR. The Science of Marine Reserves

A Series of Booklets and Graphics Connecting Science, Public Understanding, and Policy

By Kirsten Grorud-Colvert, Jane Lubchenco, Satie Airamé, Monica Pessino, and Steven D. Gaines

Despite the extensive knowledge about
marine protected areas (MPAs) that has
accumulated from scientific studies, it
is often not readily available to commu-
nities, stakeholders, managers, or deci-
sion-makers. Following the development
of scientific syntheses and breakthroughs
in scientific understanding of marine
reserves—MPAs that are fully protected
from extractive activities—the Partnership
for Interdisciplinary Studies of Coastal
Oceans (PISCO) sought to help bridge
this knowledge gap by creating a lay-au-
dience-friendly, 22-page booklet in 2002
called The Science of Marine Reserves
(SMR). The SMR summarized relevant sci-
entific information in plain language and
informative infographics.

The overwhelming success of the initial
effort led PISCO leaders to create an ongo-
ing, dedicated project to synthesize and
share emerging information about marine
reserves with potential users across the
globe. A second version of the SMR was
published in 2007 to take advantage
of the explosion in the marine reserves
peer-reviewed literature and to accommo-
date requests for booklets covering spe-
cific geographical regions. This included a
US version (in English and Spanish) and an
international version with the same syn-
thesis of global knowledge but a differ-
ent set of case studies tailored to specific
regions of the world. In 2008, PISCO pub-
lished a third updated edition of the SMR
for Latin America and the Caribbean (in
English and Spanish), followed by a fourth,
European version (2011), an updated Latin
American and Caribbean version for Chile
(2015), and a fifth, Mediterranean version
of the booklet published as The Science
of Marine Protected Areas (2016) (cur-
rently available in English and French, with
an Arabic translation underway).

PROCESS AND PRODUCTS

Development of each booklet began
with a group of scientific expert authors,
each bringing deep experience in MPA
science, knowledge of the target region,

104 Owanqymp/z)/ | Vol.32, No.3

and local MPA research. Each group of
booklet authors met multiple times to
review the existing literature, consider
potential users, identify appropriate case
studies from the region, consider the
regional science and policy implications
of the research, update the content, and
draft a new booklet. To date, 67 coauthors
from 31 countries have been involved
in the production of one or more of the
SMR booklets. More than 250 other MPA
experts from developed and developing
countries (70% and 30%, respectively)
have served as outside reviewers. All con-
tributors worked toward the goal of ensur-
ing that the scientific information was
clear, credible, comprehensive, and rel-
evant to non-scientists making decisions
about ocean protection in diverse regions
of the planet.

Special attention was paid to the graph-
ics and design. The goal was to provide
clear and relevant information for a range
of readers—from those who quickly skim
the booklet to those who read it carefully,
word-for-word. The structure of the book-
lets was designed to achieve this goal by
presenting basic information at four differ-
ent levels.

1. For the reader in a hurry, or someone
visually oriented: Each page has an
engaging graphic that presents data or
graphs from peer-reviewed articles to
make the results broadly understand-
able (see examples).

2. For the reader who likes information in
a bulleted format: Each page includes a
box that summarizes the main points.

3. For the reader seeking more in-depth
information: Each page uses expanded
text to explain the scientific topic and
the data behind it.

4. For readers seeking to learn even
more: A list of references points to the
research in the primary literature that
informed the booklet content.

Each level provides readers with basic
information, whether they have five min-
utes or an hour to delve into the materials.

The infographics were carefully
designed to be scientifically accurate but
also user-friendly (e.g., Figures 1 and 2).
This often involved creative brainstorming
by scientists, managers, graphic design-
ers, and communication specialists who
worked together on the final product. In
response to the popularity of these graph-
ics, we made them individ down-
loadable for use in slide p&ntations
or on posters.

USE AND AVAILABILITY

To date, more than 24,000 hard copies o
the SMR booklets have been shared i
least 58 countries, plus an unknown nu
ber of copies downloaded and printed
from the SMR website. Through online
surveys of booklet users, people have
reported that they shared the booklets
with heads of state, tribal leaders, min-
isters, local officials, planning commis-
sions, conservation planning units, fishing
cooperatives, conservation organizations,
scientists, and local communities. The
booklets have also been popular teach-
ing tools, for example, in MPA training
and capacity-building courses. Many
users report that they value the booklets
as a tool to communicate critical science
to fishers, managers, and scientists in an
accessible, user-friendly way. Some report
that the booklet changed the dialogue
about MRs in their areas, allowing com-
munities, policymakers, and managers to
move from arguing about “what the sci-
ence says” to considering how reserves
could be a useful tool to accomplish their
diverse objectives.

The SMR booklets informed the devel-
opment of not only more, but more effec-
tive, MPAs, and they spawned an effort to
harmonize the cacophony of terms that
have evolved around MPAs. The MPA
Guide  (http://wcmc.io/8408)  provides
much needed clarity and transparency to
discussions and decisions about MPAs.
The guide is designed to support coun-
tries seeking to meet their MPA commit-
ments under the Convention on Biological
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FIGURE 1. One of the most frequently
requested graphics. Marine reserves allow pre-
viously fished species to grow to their natural
size, which is often much larger because fish-
150,000 700,000 1.7 million ing frequently targets the larger sized individ-
uals. Larger-bodied individuals produce many:
more offspring than do smaller bodied ones.
The graphic shows the relationship between
the size of fish and the number of young pro-
duced for the vermillion rockfish. Each booklet
used a species relevant to the region of focus
for the booklet.

\g =100,000 young

Average numbers of young produced by three different sizes of vermilion rockfish.
Data: Love et al. (1990) NOAA Technical Report

Fished Area

FIGURE 2. Marine reserves often allow the
recovery of biological interactions within a pro-
tected area. This graphic shows the cascading
effects of marine reserves that protect (previ- .002/m?
ously fished) lobsters, which eat urchins, which
graze on kelp. The graphic depicts the differ-
ences in the relative abundance of lobsters,
urchins, and kelp in a California marine reserve
vs. a fished area. The marine reserve shows
healthy densities of kelp forests when lobster
predators are present in sufficient numbers to
prey on urchins. The fished area shows few lob-
sters (because they are fished) and the resulting
super abundance of urchins that in turn mow
down kelp, creating “barrens” devoid of kelp.
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26% cover 5% cover Giant kelp

In the Anacapa marine reserve, abundant lobsters keep their urchin prey in check, enabling
kelp forests to flourish. Data: Behrens & Lafferty (2004) Marine Ecology Progress Series
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