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Good afternoon.  The Living Oceans foundation is a small public benefit private operating foundation based in Washington DC.  We conduct multidisciplinary coral reef research under our Science without borders program.  Through partnerships with academic institutions, NGOs, local resource managers and scientists, and other stakeholders, we implement projects that provide tools and knowledge needed to aid in management of coral reef resources.  Over the last decade, The Foundation has conducted major research Expeditions in the Red Sea, Indian Ocean, Western Atlantic and Pacific Islands.  We are getting ready to embark on  a four year Global Reef Expedition, beginning next spring in the Caribbean.  




M/Y Golden Shadow (67 m) 
• Dive locker with hyperbaric chamber
• Laboratory with sterile hood, aquaria

flow-through sea water system
• Seakeepers 1000 monitoring system
• Multiple small research vessels    
• Elevator to deploy vessels up to 12 tons
• 16-20 berths for scientists

Capabilities
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Our capabilities.  We are very fortunate to have access to Prince Khaled’s Golden Fleet.  the Golden Shadow is our primary research platform. This 67 m motor yatch has a fully functional dive locker, an on board laboratory with a flow through seawater system, an environmental monitoring system and numerous small support vessels. We also have access to an 8 passenger sea plane that we have primarily used for airborne surveys as a complement to our mapping effort.  




Research Priorities
• Identify reefs of high conservation value for 

protection
• Characterize and map marine habitats
• Assess structure, composition and health of coral 

reef organisms (fish, corals, algae)
• Identify stressors across gradients of biodiversity, 

exposure and human impacts
• Characterize processes and factors that promote 

healthy reefs
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Our research focuses on understanding what defines a healthy reef, identifying those reefs of highest conservation value, and outlining the physical, environmental and biological parameters that control the health and resilience of these reefs.  One aspect of this work involves the use of multispectral satellite imagery, hyperspectral surveys, and groundtruthing surveys to characterize and map marine habitats.  The second component involves comprehensive coral reef assessments to characterize coral reef community structure, composition and health, identify stressors and characterize resilience indicators.   



Research Targets*
• Remote locations, compared to nearshore sites 
• Sites under consideration for new management 
measures  (e.g. potential MPAs) 
• Existing MPAs that lack baseline information 
needed for management (“paper parks”)
• Sites under active management , mitigation, or 
restoration  

*sites, information needs, conservation 
targets and partners determined  from 
letters of engagement and discussions 
with key stakeholders 
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In order for us to visit a country during the Expedition, a government agency in that country has to submit a letter of engagement. To date we have received letters of engagement from 16 countries.  These proposals provide a brief summary of locations that are of interest to the government, information they need for management, and specific conservation targets, and they identify possible local and regional partners. In each country, our surveys will target locations that have been identified by the resource management agency, emphasizing sites they are considering as possible future MPAs. We will also work in sites that are already designated as MPAs, but they lack baseline information needed for management. We also will survey sites with an active management or restoration program to provide information on the effectiveness of management actions. 




Outcomes
• Establish baseline conditions, characterize impacts , 

threats, and patterns of recovery
• Predict future conditions based on ecosystem attributes
• Document effectiveness of management and/or 

restoration efforts
• Identify potential management interventions  
• Identify sites  that should  be included in MPA networks
• Produce tools  to aid in place-based management (high 

resolution habitat maps/GIS database platform)
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Outcomes.   Our surveys will characterize the current condition of a site, the effects of past disturbances, ongoing threats, and patterns of recovery.  We will be able to predict future conditions based on various attributes of the ecosystem, such as levels of recruitment and herbivory.  We will determine whether existing management interventions are working and identify other management actions that could help improve the conditions at a site and protect it from future impacts.  We will target remote locations that are difficult to access and identify sites that would benefit from protection as networks of MPAs.   All of the data, imagery and maps for each country are compiled into a GIS database that is served on our website and provided to the government agency. These databases facilitate rapid viewing of the resources of a given region of interest within their true spatial context.  




Use of Marine Habitat Maps

Existing  Charts

• Distribution and size of different habitat types
• ID sensitive, vulnerable or important areas
• ID number, sizes and spacing of protected sites 
• Zone other areas for multiple uses

New habitat maps

Habitat maps aid 
in implementing 
spatially-based 
management 
approaches
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Here is an example of one of our products.  On the left is an existing chart for the northern sector of the Saudi Arabian coastline and   on the lower right a new habitat map we created for the same area. These maps can be used by managers to implement spatially based management approaches such as MPAs. They provide information on the different habitat types, their distribution, size and degree of connectivity, and can help identify sites of unusual biodiversity, as well as sites that are vulnerable to degradation. When correctly utilized the high resolution habitat maps can prove invaluable in defining the objectives of management and in identifying physical boundaries of habitats and management units. 



Reasons for success
• Work with resource management agency to identify 

targets for research (target priority sites)
• Involve local and regional experts in Expedition 

research (provide training; ensure engagement and 
follow-up)

• Able to access remote locations and cover large spatial 
scales rapidly, at a low cost  (assist countries that  lack 
capacity/technology)

• Provide high resolution tools and relevant information 
to aid in decision making (single comprehensive tool; 
dynamic)

• Identify specific management interventions based on 
data and models (work with resource managers)

• Incorporate educational modules  (improve buy-in)
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Benefits of or work: Our research has proven highly beneficial to local managers for several reasons.  First, we include the resource management agency, and other local stakeholders in all aspects of the work, starting with the selection of the sites.  We provide training in survey methods for local management agencies, and involve them in the field work.  We have the capability to access sites that have not been examined scientifically due to their remote location, and conduct work at landscape scales in a very efficient and cost effective manner. We also go beyond the typical science project that results primarily in a peer-reviewed publication in a scientific journal, by compiling all the relevant information and maps into a single comprehensive and dynamic tool – a Geographic Information System (GIS)- database -.  This tool is invaluable in documenting the spatial extent and temporal variability of discrete habitats and biological communities and it provides a spatial framework for zoning  and other management actions. One additional component of the GRE, involves our education program, which will target teachers, students, researchers, managers and policy makers. Education is  critical for successful coral reef conservation because it helps inform stakeholders about our findings and identifies steps they can take to contribute to conservation.
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