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How important is How important is ΩΩaragarag??
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Eastern Pacific Reefs: Eastern Pacific Reefs: 
P áP áPanamáPanamá

–– Signs of hope?Signs of hope?
•• Very good recovery sinceVery good recovery since

•• Key PointsKey Points
–– Lowest COLowest CO22 and Highest and Highest 
ΩΩΩΩ

–– Greatest Reef Greatest Reef 
Development of EastDevelopment of East

•• Less bleaching during Less bleaching during 
97/98 ENSO 97/98 ENSO 

Development of East Development of East 
PacificPacific

Hi h t f bl hiHi h t f bl hi •• Reef structures still Reef structures still 
remainremain

–– High rates of bleaching High rates of bleaching 
mortality from 82/83 mortality from 82/83 
ENSO, 75ENSO, 75--85% (Glynn 85% (Glynn 
1990)1990)1990)1990)



Eastern Pacific Reefs:Eastern Pacific Reefs:
GalápagosGalápagos

ENSO thermal bleachingENSO thermal bleachingENSO thermal bleaching ENSO thermal bleaching 

== 99%99% Coral MortalityCoral Mortality
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Inorganic cementationInorganic cementation

•• Secondary, CaCOSecondary, CaCO33 precipitate that “coats, precipitate that “coats, 
infills and forms a matrix around various reef infills and forms a matrix around various reef 
components” (Macintyre 1977, components” (Macintyre 1977, J. Sed. J. Sed. 
PetrolPetrol ))Petrol.Petrol.))

U ll Hi hU ll Hi h M C l itM C l it•• Usually HighUsually High--Mg Calcite, Mg Calcite, 
aragonite aragonite 

•• “Acts to occlude and replace porosity” “Acts to occlude and replace porosity” 
(P 1999(P 1999 J C t l RJ C t l R ))(Perry 1999, (Perry 1999, J. Coastal. Res.J. Coastal. Res.))



Inorganic cementationInorganic cementation
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How important is How important is ΩΩaragarag??
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ConclusionsConclusionsConclusionsConclusions

•• Eastern Pacific reefs are a REALEastern Pacific reefs are a REAL--
WORLD example of coral reef growth WORLD example of coral reef growth 
i li l ΩΩ ttin low in low ΩΩ seawaterseawater

LL ΩΩ lik l dditi l f t ilik l dditi l f t i•• Low Low ΩΩ likely an additional factor in likely an additional factor in 
poor reef developmentpoor reef development

•• First and most affected by First and most affected by 
acidificationacidificationacidificationacidification

Secas Island Reef, PanamáSecas Island Reef, Panamá
Image courtesy of T. B. SmithImage courtesy of T. B. Smith



Conclusions IIConclusions II

•• NO CEMENT = Reef frameworks held NO CEMENT = Reef frameworks held 
together by CCA sponges and other infaunatogether by CCA sponges and other infauna

Uva Island Reef, PanamáUva Island Reef, Panamá
Images courtesy of C. M. Eakin and T.B. SmithImages courtesy of C. M. Eakin and T.B. Smith

together by CCA, sponges, and other infaunatogether by CCA, sponges, and other infauna



Conclusions IIIConclusions III
•• NEW reef development and accretion NEW reef development and accretion 

Conclusions IIIConclusions III
pp

may be limited in a highmay be limited in a high--COCO22 worldworld

•• Coral reefs of the future more Coral reefs of the future more 
susceptible to erosive processes susceptible to erosive processes 
(physical, biological, AND chemical)(physical, biological, AND chemical)(physical, biological, AND chemical)(physical, biological, AND chemical)

•• Poorest resilience where COPoorest resilience where CO22 highest highest 
in Galápagosin Galápagos



AcknowledgementsAcknowledgements
A true interA true inter--disciplinary effort!disciplinary effort!

•• Jim HendeeJim HendeeJim HendeeJim Hendee
•• Peter W. Glynn Peter W. Glynn 
•• Rik Wanninkhof Rik Wanninkhof 

Joan A KleypasJoan A Kleypas•• Joan A. Kleypas Joan A. Kleypas 
•• David Budd David Budd 
•• Chris Langdon Chris Langdon 
•• Frank Millero Frank Millero 
•• Esa Peltola Esa Peltola 
•• C. Mark Eakin C. Mark Eakin C a aC a a
•• Ian Enochs Ian Enochs 
•• Tyler Smith Tyler Smith 
•• Juan MatJuan Matéé•• Juan MatJuan Matéé


