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“Education Coordinator” at the Aquarium of the Pacific 



My Background 
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Bachelor of Arts (BA) degree from Hamilton College  
with an Interdisciplinary Concentration in Environmental Studies 



My Background 

J. A. Lentz ACS-OC  Presentation – September 24th, 2015 Slide 4 

Ph.D. from LSU’s Department of  

Oceanography and Coastal Sciences 
with a GIS Minor 
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What are Corals? 
and Why are they Important? 

(Toby Hudson’s 2010  photo of Great Barrier Reef corals) 
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Coral Classification 

Kingdom Animalia 
 
Phylum Cnidaria 

- Multi-cellular 

- Invertebrates 

- Stinging Cells  
(Nematocysts) 

- Radially symmetry 

 

(Phylogenetic Tree graphic by the  McGraw-Hill Company) 
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Coral Anatomy 

Calcium Carbonate 
(CaCO3) Skeleton 

Polyp 
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Gastrovascular  

Cavity 

Nematocysts 

(stinging cells) 

Zooxanthellae 

(endosymbionts) 

Living  

Tissue 

Surface 
Mucosal 

Layer  

(SML) 

adapted from  

Nicolle  Rager  Fuller’s  2011  

“Coral Anatomy” image 
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Coral Morphologies 

(adapted from Sumich & Morrissey 2004’s Fig. 9.3) 

Branching 

Platelike 

Columnar 

Free  

Living 
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Encrusting 
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Importance of Coral Reefs 

Image by Sheri Amsel, 
www.exploringnature.org 
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Importance of Coral Reefs 

Graphic by  Ferrario et al. 2014, and the Pew Charitable Trusts 
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Importance of Coral Reefs 

Coastal  
Protection 

Tourism 

Food 

Research 

Sport  
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Aquarium 
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Industry 

Habitat 
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(adapted from a Mumby et al. 2014 diagram)  
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Phase Shifts 

Tipping  
Point 

Unhealthy  

Algal Dominated 

Healthy  

Coral Dominated 



(adapted from a Mumby et al. 2014 diagram)  
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Phase Shifts 
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(adapted from a Mumby et al. 2014 diagram)  
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Phase Shifts 

Tipping  
Point 
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New  
Tipping Point 



(adapted from a Mumby et al. 2014 diagram)  
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Phase Shifts 

New  
Tipping Point 

Unhealthy  

Algal Dominated 

Healthy  

Coral Dominated 
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Phase Shifts 

Unhealthy  

Algal Dominated 

Healthy  

Coral Dominated 
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Declines in Coral Reefs 

Great Barrier Reef 

50% decline  
since 1985 

“Severely Degraded” 
~ 13 % Cover in 2010 

Caribbean Reefs 

80% decline  
since the late 70s 

“Nearly Dead” 
~ 9 % Cover in 2010 

Healthy  Reef 

40-75% Live Coral Cover 

Severely  

Degraded Reef 

10-25% Live Coral Cover 

Nearly Dead Reef 

< 10% Live Coral Cover 
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Coral Stressors & Threats 



(Graphic by the Pew Charitable Trusts) 
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Coral Stressors – Overfishing  

Corals in no-take reserves  
are 6x more likely to recover after a disturbance  

13% Chance of Recovery 

79% Chance of Recovery 

Protected Reef 

 

 

 

 

Unprotected Reef 



(Graphic by the Pew Charitable Trusts) 
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Coral Stressors – Destructive Fishing  

Dynamite & Blast 
Fishing 

Cyanide 
Fishing 
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Coral Stressors – Climate Change  
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Coral Stressors – Coral Bleaching 

2015-2016 
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  Bleaching caused by El Niños 

(adapted from Hoegh-Guldberg 2004) 
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Coral Stressors – Coral Bleaching 

(adapted from Marshal & Schuttenberg 2006) 
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Coral Stressors – Coral Bleaching 

(adapted from Marshal & Schuttenberg 2006) 
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Coral Stressors – Coral Bleaching 

Coral Rubble following the 1997-1998 El Niño  
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Coral Stressors – Coral Bleaching 

Coral Bleaching Outlook for August – November 2015 

Areas affected by Coral Bleaching in 1998 
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Coral Stressors – Coral Bleaching 

Frequency of Future Bleaching events 

2030s 

2050s 

Frequency  (Percent of Years) of NOAA Bleaching Alert Level 2 Events 

   0 -10          11-20          21-30         31-40         41-50         51-60         61-70         71-80         81-90        91-100 
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Coral Stressors – Ocean Acidification 



J. A. Lentz ACS-OC  Presentation – September 24th, 2015 Slide 29 

Coral Stressors – Ocean Acidification 

2005 

380 ppm CO2 

 

 

 

 

 

 

 

2030 

450 ppm CO2 

 

 

 

 

 

 

2050 

500 ppm CO2 

 

Aragonite 
Saturation State 

1.00 

1.25 

2.50 

1.75 

2.00 

2.25 

2.50 

2.75 

3.00 

3.25 

3.50 

3.75 

4 + 

 

 

 

 

 

 

 

Extremely  

Marginal 

 

 

 

 

 

 

 

 
Marginal 

 

 

 
Adequate 

 

 
Optimal 



J. A. Lentz ACS-OC  Presentation – September 24th, 2015 Slide 30 

Coral Stressors – Coral Diseases 

(Madl’s 2005 Fig. 4.5, adapted from Sutherland et al. 2004) 
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Coral Stressors – Coral Diseases 

 Black Band Disease (BBD) 

 Coralline Lethal Orange Disease 

 Dark Spots Disease/Syndrome (DSD/S) 

 Red Band Syndrome 

White Plague Disease (WPL) 

 Yellow Blotch Disease  Rapid Wasting Disease 

 White Syndrome  White Band Disease  White Pox Disease 
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Coral Disease Identification 
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White-Band Disease (WBD) 

Healthy Tissue 

 
Active WBD 

 
 

Recently Dead tissue 
killed by WBD  
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95% decline in Caribbean Acropora  

Healthy  
Coral  

Thickets 

Algal 
Dominated 
Reef Ruble 
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Epidemiologic Models & Etiologic Diagnoses 
 

Assume the Etiology (cause of disease) involves a microbes 

Koch’s Postulates 

To definitively state the cause of a disease as a specific 
microbe, the following rules must be adhered to: 

1) The microbe must be present in all known cases of the 
disease, but not present in healthy (non-diseased) 
organisms 

2) The microbe must be able to be isolated from the 
diseased organism & grown in pure culture in the lab 

3) Experimental Infection: This lab grown microbe must 
cause the same disease when instilled in a healthy 
organism 

4) The microbe must then be able to be isolated from the 
diseased organism & grown in pure culture from the 
experimental infection in the lab 
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Epidemiologic Models & Etiologic Diagnoses 
 

Assume the Etiology (cause of disease) involves a microbes 

Patient’s Injury 

Gram-positive  

culture 

Staphyloccus aureus 

Diagnosis:  Staph Infection 
 

Treatment: Antibiotics  
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Epidemiologic Models & Etiologic Diagnoses 
 

Assume the Etiology (cause of disease) involves a microbes 

Patient’s Injury Patient History 

Diagnosis:  2nd Degree Burn 



Geographic  Information  Systems  

Remote Sensing 
Spatial Analysis 
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Dr. John Snow (1813-1858) 
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“Father of Modern Epidemiology” 

ACS-OC  Presentation – September 24th, 2015 



Dr. John Snow (1813-1858) 

“Father of Medical Geography” 

Broad Street  
Pump 

J. A. Lentz Slide 41 ACS-OC  Presentation – September 24th, 2015 



J. A. Lentz ACS-OC  Presentation – September 24th, 2015 Slide 42 

Study Site 

Buck Island National Monument 
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WBD Outbreak at Buck Island 

Buck Island Reef  
National Monument 

 
 

US Virgin Islands 

Surveyed Habitat 
 

 
 
 

(< 10 m deep) 
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WBD Outbreak at Buck Island 

ACS-OC  Presentation – September 24th, 2015 

- High Disease Prevalence Rates 
- 1 Dominant Significant Disease Cluster 
Suggests WBD is Contagious 
     & spreading out from Point source location 

- Low Disease Prevalence Rates 
- Lots  of Significant Disease Clusters 
  Suggests WBD outbreak is Chronic  
       & likely caused by a ubiquitous stressor 

Low WBD Prevalence 
            But corals        

                    throughout the    
                        study area are  
                         at significant      
                         risk of WBD 
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What Can Be Done to Help Corals? 
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What Can Be Done to Help Corals? 
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What Can Be Done to Help Corals? 
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