
Module 3. Monitoring for Bleaching and Resilience Page M3: 1 

 

 
 

Module 3:  Assessing the ecological impacts of          
mass coral bleaching and identifying resilient areas 

Aims 
In the previous section, you learned how to predict the risk of a mass bleaching event using a 
range of available tools and information services. This module deals with the first part of the 
response strategy that managers should take when a mass bleaching event occurs. When mass 
bleaching occurs, managers must rapidly assess the extent and severity of bleaching in order to 
make timely and effective management decisions and communicate the situation to communities, 
stakeholders, managers, government departments and the media. This module aims to provide 
managers with the skills and knowledge necessary to assess the impacts of bleaching on coral 
communities and ecosystem processes. Certain reef areas may escape bleaching or may recover 
rapidly from bleaching due to underlying physical characteristics of the local reef environment or 
physiological attributes of the coral community present. The occurrence of a mass bleaching 
event provides managers with an opportunity to identify resilient reef areas, gain an 
understanding of the underlying causes of resilience and incorporate these factors into 
management planning. This module also aims to provide managers with the ability to identify 
resilient reef areas and incorporate resilience monitoring into bleaching assessment protocols.  

Module Outline 
3.1.1  Identifying bleached corals 
3.1.2  Estimating the extent and severity of mass bleaching 
3.1.3  Identifying Bleaching Thresholds: How warm is too warm? 
3.1.4  Techniques for assessing the impacts of bleaching 
Activity: Identifying bleached corals 
3.2.1 What is Ecological Resilience? 

Case Study—Assessing the Health of Kaneohe’s Reefs 
3.2.2  Factors that Confer Resilience 
3.2.3  Identifying resilient areas 
3.2.4  Monitoring for resilience 

Learning objectives 
By the end of this module you will have: 

 An understanding of the why we need to assess the ecological impacts of mass coral 
bleaching. 

 The ability to identify bleached corals.  
 The ability to assess the geographic extent and severity of a mass bleaching event. 
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 An understanding of how bleaching assessments differ to normal monitoring. 
 In-water experience carrying out a bleaching impact assessment. 
 The ability to link bleaching observations with in-situ temperature measurements to 

calculate bleaching thresholds. 
 A knowledge of reef characteristics that may promote resilience to bleaching. 
 Identify characteristics of a healthy reef from a local perspective 
 The ability to use bleaching events to identify resilient reef areas.  

Background 
When a mass bleaching event occurs, reef users, other stakeholders, the media, and senior 
government officials will want to know: ‘How bad is it? What are the impacts to the reef?’ and 
‘What will it mean for the local stakeholder community?’. Managers must rapidly assess the 
extent and severity of mass bleaching in order to make timely and effective management 
decisions and communicate the situation to others. This module details a range of methods that 
can be used by managers, scientists and community members to identify bleaching and assess the 
extent and severity of a mass bleaching event. Since mass bleaching is transitory in nature, the 
decision about when to conduct a rapid assessment of bleaching impacts, including which 
protocol can be best mobilized and used, may have significant implications for the survey results 
and for any conclusions made from those results.  Experience from around the world during 
previous bleaching events has led to the development of standard set of strategies that can help 
with monitoring-related decisions. The World Wildlife Fund (WWF), the WorldFish Centre, and 
the Great Barrier Reef Marine Park Authority (GBRMPA) have compiled these experiences into 
A Global Protocol for Assessment and Monitoring of Coral Bleaching (can be downloaded from 
the ReefBase website: www.reefbase.org). The Protocol aims to provide detailed guidance for 
planning and implementing bleaching assessments under a range of resource settings, while 
ensuring that data are useful and readily integrated into a global database of coral bleaching 
impacts. The Response to Climate Change Workshop held in Hawaii seeks to build upon these 
established techniques, and incorporate the knowledge of our communities’ traditional systems.  
This suite of techniques from different perspectives will allow managers to gather sufficient 
information to report to concerned community members, stakeholders, managers, decision 
makers, media and the general public.  
 
Ongoing monitoring is also required to document the long-term ecological impacts of mass 
bleaching and other major disturbances on reef ecosystems. It is necessary to track changes in 
reef communities over longer timeframes (several years to decades) in order to estimate the 
probability and rate of recovery, increase the ability to determine the cause of changes in reef 
condition, and evaluate the effectiveness of management strategies. Knowledge shared between 
cultural practitioners and management can provide insights into the on-the ground effectiveness 
of management practices in valuable ways that would be otherwise very difficult to come by.  
Maintenance of long-term monitoring programs and relationships between managers and the 
communities they serve will assist managers in detecting gradual changes in coral community 
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structure that may occur due to bleaching and mortality and to maximize their ability to attribute 
chronic impacts to particular stresses, including coral bleaching. Monitoring on an annual or 
semi-annual basis should be complemented with additional surveys timed to detect the 
occurrence and impact of coral bleaching at long-term monitoring sites. The data from such 
targeted surveys will help managers determine the relative influence of coral bleaching on the 
long-term dynamics of coral reef ecosystems. Coral reef monitoring protocols have been 
developed for a wide range of skill levels, ranging from Reef Check for volunteers, to the 
comprehensive Survey Manual for Tropical Marine Resources developed by the Australian 
Institute of Marine Science (AIMS) and the Global Coral Reef Monitoring Network for reef 
scientists and managers. This section highlights the relative benefits and weaknesses of a range 
of assessment approaches, and introduces the value of incorporation of traditional Hawaiian 
knowledge so that managers can make the best choice of methods to be included in a bleaching 
response plan.  
 
The severity of bleaching responses varies between reefs during mass bleaching events. 
Identification of areas that have historically had high resilience to bleaching provides the basis 
for a network of refuges to underpin resilience-based management of the reef ecosystem. 
Refuges serve as a seed bank to facilitate the recovery of areas with lower natural resilience, and 
will play a central role in networks of protected areas designed to maximize ecosystem 
resilience. The identification of resilient areas as an ecosystem management strategy is already 
being applied in various locations around the world. The experiences gained from these 
initiatives will help to refine knowledge and develop additional protocols for the identification of 
resilient areas. The outcomes of these early tests of resilience management strategies will also 
provide important information about the extent to which the factors that confer resilience on an 
area will remain consistent over time. As managers, you too can contribute to this knowledge 
through incorporating resilience monitoring into bleaching monitoring protocols. 
 
The Nature Conservancy, together with a group of partners, has developed a Reef Resilience (R2) 
Toolkit to help managers develop and apply resilience principles for managing coral reefs. This 
module, as well as Module 7 of the workshop, draw from R2 to review the features that  resilient 
reefs, and to outline how to identify areas of high resilience on reefs and incorporate these into 
management plans and strategies. Managers are directed to the R2 toolkit or website 
(www.reefresilience.org/index.htm) for a more detailed discussion of how to identify resilient 
areas and incorporate these areas into MPA design. 
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bleaching using a colour reference card. Coral Reefs 25: 453-460. 
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Web Links and Organisations 
 

Bleaching assessment protocols:   
Great Barrier Reef Marine Park Authority Coral Bleaching Response Plan: 
http://www.gbrmpa.gov.au/__data/assets/pdf_file/0020/13169/Coral_Bleaching_Response_Plan
_2006-07_Final.pdf 
 
Reef Check Bleaching Monitoring Protocol: 
http://www.reefcheck.org/protocols_data/Monitoring_Instruction.php 
 
Australian Institute of Marine Science – coral bleaching index: 
http://www.aims.gov.au/pages/search/search-coral-bleaching.html 
 
BLAGRRA: Atlantic and Gulf Rapid Reef Assessment Bleaching Protocol:  
http://www.agrra.org/BLAGRRA/index.htm  
 
TNC Florida Reef Resilience Program, Expert Response Protocols 
http://www.nature.org/wherewework/northamerica/states/florida/preserves/art17499.html 
 
Information and databases: 
ReefBase global database on bleaching threats: 
http://www.reefbase.org/global_database/default.aspx?section=t4 
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Section 3.1.1 Assessing Ecological Impacts of Bleaching 
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Section 3.1.2 Bleaching Extent and Severity 
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Section 3.1.3 Indentifying Bleaching Thresholds 
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Section 3.1.4 Bleaching Assessment Techniques 
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Section 3.2.1 What is Ecological Resilience? 
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Section 3.2.2 Factors that Confer Resilience 
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Section 3.2.3 Identifying Resilient Areas 

 
 
 

 
 
 

 



Module 3. Monitoring for Bleaching and Resilience Page M3: 28 

 
 
 

 
 
 

 



Module 3. Monitoring for Bleaching and Resilience Page M3: 29 

 
 
 

 

 
 

Section 3.2.4 Monitoring for Resilience 
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