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Corals as Threatened Species 

334 coral species added 
in 2008 



2. Florida 3. Regional analysis 4. Policy considerations 1. Introduction 

Corals as Threatened Species 
 

 
Status Review Report of 82 Candidate Coral Species 
Petitioned Under the U.S. Endangered Species Act 

 
Russell E. Brainard, Charles Birkeland, C. Mark Eakin,  

Paul McElhany, Margaret W. Miller, Matt Patterson,  
and Gregory A. Piniak 
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What is a coral? 

Photo credit A. Szmant!

1cm 
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!   fast grower (10 cm/yr) 

!   reproduces primarily 
through fragmentation 

A. palmata - growth and reproduction 
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!   complex 
three-
dimensional 
structure 

!   fish and 
invertebrate 
habitat 

Acropora palmata 

East Point Curaçao, Photo credit Stuart Sandin!
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Reef structure 

Bahamas, Photo credit C. Kendall!

Greer et al. 2009!
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Years before 2001 

Percent of 
localities 

with 
Acropora 
dominant 

= A. palmata 

(Jackson et al. 2001)!

Dominated Caribbean reefs 

= A. cervicornis 
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Florida, Gene Shinn!

The human footprint 
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NOAA SEFSC 
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Florida A. palmata population 
!   Is the population expanding or depleting 

further? What is affecting this rate of change? 

!   What will population abundance, percent 
cover, and size structure be in 20 years? 50 
years? 
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Study area 
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Monitoring 

(Williams et al. 2006)!

(Williams et al. 2006)!
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Population dynamics 

Vital Rates 

!   growth 

!   stasis 

!   shrinking 

!   fragmenting 

!   mortality 
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Population matrix 

Age class 

nt2 = A  nt1 
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Population Matrix Coral Population Matrix 
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SC1: <10 cm SC2: 10-30 cm SC3: 30-65 cm 

SC4: >65 cm 

Size class designations 



I. Intro II. Florida III. Regional analysis IV. Policy considerations 

Survivorship 

Survivorship 

Population 
matrices 
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Frequency of hurricanes - Florida Keys 
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Hurricane scenarios 
2030 2060 

Percent  
cover 

Time between hurricanes (y) 

(95% CI) 



I. Intro II. Florida III. Regional analysis IV. Policy considerations 

Photo credit: NOAA Restoration Center)!

Outplanting 

!   grow small 
colonies  

!   transplant 
onto the reef  
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Outplanting Scenarios 

2017 2030 

Percent  
cover 

Outplanting density 
(individuals/m2) 

(95% CI) 

x1000�    0.5 1    2   0.5  1    2 
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Regional Analysis 
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Frequency of hurricanes - Florida Keys 
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Frequency of hurricanes - Curaçao 
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Frequency of hurricanes - Jamaica 
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Density of urchins 

(Miller et al. 
2008)!
(Ruiz-Ramos et 
al. 2011)!
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Regional analysis 

!   Is there a difference in dynamics among locations?  

!   Do predicted size distributions and rates of change 
in population size, (λ), corroborate hypotheses? 

!   Jamaica:  dominance by small individuals, λ >1  

!   Curaçao:  dominance by large individuals, λ =1  
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Regional analysis of T 
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model including fate-location:     

log m = u + uS + uF + uL + uSF + uSL + uFL + uFSL 

 

model excluding fate-location: 

log m = u + uS + uF + uL + uSF + uSL  

Spatial scale of regional differences 
 
 
 

* 
 
 
 

P = 0.000000000001195488  
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Jamaica 

Proportion of 
individuals in 
each size class 

year 
abundance 
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Curaçao 

year 
abundance 

Proportion of 
individuals in 
each size class 
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Rate of change in population size 
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Predicted size distribution 

☂ ☂ ☂ 
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Percent cover over time 
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Summary 

!   Population size continues to decline 
throughout the Caribbean, though different 
islands exhibit different transition rates 

!   FL population doomed to functional extinction 
w/o intervention, though outplanting offers 
positive population growth and percent cover 

!   Witnessed signatures of resilience (Curaçao) 
and apparent recovery (Jamaica) 
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Policy considerations 
!   Potential listing of 82 species 

!   None of which have this much data 

!   Opportunity for true ecosystem based 
management 
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