[image: image1]
[image: image2.jpg]



Draft Version 2

4. Ecological resilience and “shifting baselines”
Laurence McCook
, Terry Hughes 
, Angel Alcala
, David Bellwood
, Carl Folke
, Jamaluddin Jompa
, John Pandolfi
, Bob Steneck
, Hugh Sweatman

5/11/08
Outline of the issue 

Ecological resilience refers to the “capacity of an ecosystem to resist, or recover or regenerate from disturbances or damage, without changes in state (”phase shifts”) so as to maintain key functions and processes.” Just like healthy humans are better able to deal with and recover from diseases and injuries, resilient ecosystems can cope with stresses and disturbances.
Much more is known about the resilience of coral reefs than most other tropical marine ecosystems. Coral reefs are subject to frequent disturbances and damage, which stress or kill corals, often resulting in seaweeds or algae colonising the dead coral.  Healthy coral reefs are usually able to rebuild themselves after damage, with corals re-establishing dominance. Such reefs are considered “resilient”, and continue to provide key ecosystem goods and services, such as fish and attractiveness to tourists.
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Diagram illustrating resilience: A. Healthy reef, symbolised by the ball at position A, will recover from disturbances and return to its usual state. Human impacts may reduce the resilience of the system, making it more likely to “tip” over into the algal dominated state; this is illustrated by the ball at position B, in a shallower bowl. In position C, the reef is degraded, and it is much more difficult and expensive to return the ball to position A.

Human impacts on coral reefs, such as climate change, over-fishing, destructive fishing and water pollution can reduce the ability of the reef to recover from such damage, making it less resilient. The reef will often fail to recover from disturbances, and will gradually become degraded, and unable to provide fish, tourist value, and many other ecosystem services.
In the Coral Triangle, human activities that reduce reef resilience include over-fishing, fishing practices that damage reef habitats (such as blast fishing, cyanide fishing, muro-ami fishing), water pollution, and direct destruction of reefs, such as by uncontrolled tourism or mining for building materials. Water pollution often includes sediment and nutrient runoff from the land, from agriculture, deforestation and sewage, other chemical pollution, and garbage and litter, such as plastic bags.
Similar impacts can occur in other ecosystems. Mangrove forests are also vulnerable to widespread clearing, for coastal development and aquaculture ponds. Seagrass beds are also vulnerable to dredging, destructive fishing practices such as blast fishing and trawling, as well as pollution. Unfortunately, for many other habitats, such as sponge gardens, shoals and muddy or sandy bottom areas, there is insufficient information about the basic ecological processes that underpin ecosystem information.
Ecosystem managers seek to protect and enhance the resilience of ecosystems, by reducing human stresses and impacts. Importantly, reducing one stress will often help the ecosystem recover from other stresses. For example, protecting the herbivorous fishes on a coral reef will help protect from seaweed overgrowth of corals, even when nutrient runoff from the land is causing increased growth of seaweeds. Importantly, it is much easier, and cheaper, to maintain the resilience of a healthy reef, than to try to restore the reef once degraded. When recovery does occur, it may take many years or decades, due to the slow growth of most hard corals.
“Shifting Baselines” (also known as sliding baselines) refers to the way that the reference points against which we compare the condition of an ecosystem, often undergo chronic, slow, hard-to-notice changes or degradation. If our reference points or baselines are gradually degrading, then we will underestimate how severely degraded our ecosystems are. For example, if the current generation of reef users or scientists have only ever seen a reef which has been over-fished or exposed to runoff, then they may not recognize the reef as degraded.  Even those reefs in a region that are in the best condition may be significantly degraded in comparison with what our grandfathers knew 50 years ago.
There is increasing evidence that many, apparently healthy coral reefs and other tropical ecosystems around the world have already been significantly altered by human activities, such as over-fishing of top-predators like sharks. If the baseline shifted before we really had a chance to chart it, then we can end up accepting a degraded state as normal or healthy.
For example, in the Philippines, total fish biomass on good reefs has declined from around 100-150 tons per km2 to 5-10 tons per km2 at present. Historical biomass has been estimated by extrapolation from the few remaining relatively unexploited reefs, such as Tubbataha Reef in the Sulu Sea. With full protection for 5-10 years some fringing reefs have been able to return to a biomass of only 50-60 tons/km2. 
What does this mean for achieving the goals of the draft CTI Plan of Action?

· Resilience science tells us that reducing the impact of one threat or stress will often also increase the resilience to other threats.
· Also, that the greatest benefits are to be gained from managing all the threats and stresses on ecosystems, in an integrated manner.

· Thus for example, providing protection from destructive fishing and from over-fishing in MPAs will often help fisheries productivity.

· In particular, in the CT6, many reefs and other habitats are affected by runoff of chemicals, sediments and nutrients from the land, as well as by activities in the sea. This means that the greatest benefit to reefs, and to food security, will come from combined efforts to address land runoff and fishing practices at the same time.
· In the CT6 countries, many reefs have now been degraded for some time, so that many people have become used to poor coral condition and low fish stocks. It is important that the CTI efforts incorporate these “shifting baselines” and the need for increased effort to help reef recovery, not to just maintain the present, degraded condition. This will often mean working to restoring processes which are important to resilience.
What does this mean for MPA network design, management and implementation?

MPAs generally serve to protect against over-fishing and destructive activities, but may not be effective tools for managing environmental quality (e.g. water pollution) and may be insufficient to protect the overall ecosystem (i.e. including areas outside MPAs). Achieving resilient reef and other ecosystems requires much more than careful design of MPA networks. It requires:

· Comprehensive and integrated management of all the major stressors in the region and the broader seascape, including in particular water pollution and runoff from the land;
· Effective implementation of protection within  MPA-designated areas (e.g. effective compliance and enforcement);
· Protection and management of coral reefs should include protection of linked marine ecosystems such as seagrass beds and mangroves, because of the close ecological relationships among these ecosystems;

· Complementary management of areas outside MPA networks (e.g. careful fisheries management in areas open to fishing, with emphasis on maintaining processes such as herbivory and connectivity). This includes provision of alternative livelihood options for local communities which do not exacerbate environmental degradation;
· Increased levels of protection to compensate for the effects of existing degradation (e.g. increased proportion of protected areas, and/or increased levels of protection within protected areas). From the perspective of building resilience, 30-40% of total area  should ideally be protected in no-take areas;
· Active participation of local, and traditional or indigenous communities and local government agencies, integrated within national government frameworks of legislation and governance. The extent of involvement of different levels of government and community organisations must be appropriate to local circumstances: what works in one context may not be appropriate in others;
· Understanding past natural states provides managers with a ‘measure of success’ to use in evaluating the effectiveness of management actions.  It also provides restoration/rehabilitation goals that, even if not realistically achievable, provide a framework for ecosystem improvement.

Finally, because it is easier and cheaper to protect ecosystems now to maintain resilience than to restore degraded ecosystems, where possible, proactive management will always be much more cost effective than reactive management, after degradation. Even where degradation has already occurred, initiating remediation efforts sooner and more strongly may dramatically improve outcomes.
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Some existing datasets  

Silliman University - Angelo King Center for Research and Environmental Management, Philippines has a database including, for example, data from 1996-2007 from the Spratly Islands.(contact: Angel Alcala also www.su.edu.ph/suakcrem/index.htm)
The Reefs Through Time Series (4th series) under the Philippine Coral Reef Information Network www.philreefs.org
Some existing projects

Coastal Conservation Foundation: www.coast.ph
One Ocean:  oneocean.org/about_crmp/where_we_are.html
Silliman University - Angelo King Center for Research and Environmental Management www.su.edu.ph/suakcrem/index.htm
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