EMBEDDING THE SCIENCE OF TIPPING POINTS INTO OCEAN MANAGEMENT

Principles for managing marine ecosystems
prone to tipping points

Ocean Tipping Points project
collaborators have outlined seven
principles to help marine managers
strategically predict and prevent
tipping points.
Awareness is growing among scientists and
environmental managers that human impacts
can lead to dramatic, sometimes rapid, changes
in the way that ecosystems function. These
changes can impact which species and habitats
are dominant, the way ecosystems work, how
productive they are, how rapidly nutrients are
cycled, or what benefits they provide to people.
The challenge is predicting when such tipping
points might occur in the face of limited
information, and how to manage habitats to
prevent these unwanted ecological shifts. The
tipping points principles developed by our team
are designed to address this challenge.

The seven management principles, described
on the next page, are based on the biological
observations that tipping points:
1. are common everywhere;
2. are associated with intense or multi-faceted
human uses and impacts;
3. may be preceded by changes in early
warning indicators;
4. may redistribute benefits among
stakeholders;
5. may influence the relative costs of action
and inaction;
6. can aid managers in selecting biologicallyinformed management targets; and
7. often require an adaptive, tiered response to
environmental monitoring.
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Kelp forest tipping points observed around the world
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In the 19th century, sea otters in Southern California were hunted to near-extinction for their furs. Populations of sea
urchin, the favored prey of otters, then exploded. As a result the ecosystem crossed a tipping point and formerly vast
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can be a cost-effective, efficient, and practical approach for
managing ecosystems prone to tipping points. Having principles
in place can motivate and guide acquisition of appropriate data,
indicators, and monitoring plans.
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