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A reef manager’s guide to coral bleachingA reef manager’s guide to coral bleaching 

Developing a bleaching response planDeveloping a bleaching response plan
 
redicting -•• PPredicting - be preparedbe prepared 

•• etting thresholds -SSetting thresholds - wwhen to acthen to act 
•• ssess ecological impacts -AAssess ecological impacts - hhow/whoow/who 

ssess socio-economic impacts -•• AAssess socio-economic impacts - hhow/whoow/who
 

•• ommunicate -CCommunicate - wwhy/whohy/who 
•• anagement interventions - optionsMManagement interventions - options  
•• FFundingunding - uuh huhh huh-
•• apacity -CCapacity - rresourcesesources 
•• upport -SSupport - decision-makers/stakeholdersdecision-makers/stakeholders 



The first mass bleaching occurred in 1996 in the 
main Hawaiian Islands. 

A second major bleaching event occurred in 2002 

centered in the northern portion of the Archipelago
 



Global Climate Change 

Changing weather patterns 
Increased sea surface temperatures 

Increases in: 
Coral bleaching 
Coral disease 

Ocean acidification 

Decreases in: 
Coral & CCA growth and recruitment 



Coral disease 

in Hawaii 


Por trematodiasis Acrop white syndrome 

18 disease states 

widespread
 

low prevalence
 

Poc white-band disease Acrop growth anomalies 
Porites growth anomalies 

Montipora multi-focal TLS 
Montipora dark band 



The first disease outbreak occurred in 2003 at French 
Frigate Shoals 

Acropora white syndrome 



Montipora white syndrome 

Kaneohe Bay 
•Terrestrial run-off 

•Reduced water circulation 

diseased 



Fish and turtle disease 

•Tumors in turtles and butterflyfish
 

•Bacterial and protozoal diseases in
 
taape and goatfish 


•Skin cancer in kole
 



GBR- 3 major COTS outbreaks in the past 40 years 



Sept 1969-Nov 1970 

Outbreak of COTS 
off Molokai 

20,000 animals 

Branham et al. 1971. Science 172(3988):1155-1157 



  

Sept 2005 

Outbreak of COTS 
off Oahu 

1,000 animals 
5 min tow 
2,260m2 

Kenyon & Aeby, in review 

CRED 



Hawaii’s rapid response 
contingency plan for unusual 
events of coral bleaching, 

disease or COTS 



Develop capacity to collect reports of events andDevelop capacity to collect reports of events and 

initiate response teamsinitiate response teams
 

••	 Respond to events rapidly and efficientlyRespond to events rapidly and efficiently 

••	 Involve stakeholders that work in the fieldInvolve stakeholders that work in the field 
on a daily basis and can make fieldon a daily basis and can make field 
observations (i.e ocean tourism industry,observations (i.e ocean tourism industry, 
scientists, surfers)scientists, surfers) 

••	 Develop infrastructure to receive andDevelop infrastructure to receive and 
followfollow--up on reportsup on reports 

••	 Create, train and equip response team toCreate, train and equip response team to 
assess impacts & make recommendationsassess impacts & make recommendations 
for managementfor management 



Workshops for development of Hawaii’s rapid response 

contingency plan for coral bleaching & disease events
 

Education & Outreach Protocol development 



HAWAII’S RAPID RESPONSE 
CONTINGENCY PLAN 

3 TIERED RESPONSE PROGRAM 



HAWAII’S RAPID RESPONSE 
CONTINGENCY PLAN AND THE ROLE OF THE 

RAPID RESPONSE NETWORK 

3 TIERED RESPONSE PROGRAM 



Coral Reef Education,Coral Reef Education, 
Conservation & MonitoringConservation & Monitoring 

Reef Check FoundationReef Check Foundation 
Saving Reefs WorldwideSaving Reefs Worldwide 



RAPID RESPONSE NETWORK 
PRIMARY TIER 

Coral bleaching & disease monitoring network 





Coral disease identification cards 

Eyes of the Reef 
reporting form 



  

Hawaii’s rapid response contingency plan 

Hawaii’s early warning network 

Climatic monitoring Community monitoring 
Scientific monitoring

Local weather forecasts Eyes of the reef DAR CRAMP  CRED 
In situ data loggers Community


NOAA Coral Reef Watch
 Dive shops 
Makai watch 

Reef Check Hawaii 
Receive & report 



HAWAII’S RAPID RESPONSE 
CONTINGENCY PLAN 

3 TIERED RESPONSE PROGRAM 





HAWAII’S RAPID RESPONSE 
CONTINGENCY PLAN 

3 TIERED RESPONSE PROGRAM 

Training workshop: Spring 2009 



A reef manager’s guide to coral bleachingA reef manager’s guide to coral bleaching 

Developing a bleaching response planDeveloping a bleaching response plan
 

•• PPredictingredicting 
•• SSetting thresholdsetting thresholds 
•• AAssess ecological impactsssess ecological impacts 
•• AAssess socio-economic impactsssess socio-economic impacts 
•• CCommunicate Management interventionsommunicate Management interventions 

•• FundingFunding 
•• CapacityCapacity 
•• SupportSupport 



Climate change and coral reef health
 

Integrate reef resilience into management plans:
 

•Reduce anthropogenic stressors NOW 
Overfishing 

Land-based pollution 
Human useage 

•Protect more reefs 
Marine protected areas 

•Develop response plans 

•Support research 
minimize and mitigate damage from climate change 






