
Tom Oliver, 
UH Dept. of Biology:

NREM Lecture, Apr 16, 2014
www2.hawaii.edu/~taoliver











Environmental
Adaptation

Environmental
Adaptation



Environmental
Adaptation

Environmental
Adaptation



Ecologically
Relevant
Systems

Environmental
Adaptation

Environmental
Adaptation



Evolutionarily
Relevant
Systems

Environmental
Adaptation

Environmental
Adaptation



Conservationally
Relevant
Systems

Environmental
Adaptation

Environmental
Adaptation



Conservationally
Relevant
Systems

Effective
Conservation

Action

Effective
Conservation

Action





1. What stressors do coral reefs face?

2. What actions can managers take to 
reduce/remove these stressors?

3. How do we make these actions 
effective?

4. How can research help (if it can)?



Poor Water Quality



Overfishing



Algal Overgrowth



Crown of Thorns



Rising Temperatures ‐ Coral Bleaching



Rising Temperatures ‐ Coral Bleaching



The World is Warming

IPCC AR4
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Rising Temperatures ‐ Coral Bleaching
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Reef ‘Resilience’ Prioritization 
For Marine Spatial Planning



Resilience Assessment

• Percent Cover Corals
• Fish Biomass
• Coral Diversity
• Fish Diversity
• Fish Size Structure
• Coral Size Structure
• Unique Current Systems
• Connnectitiy



Resilience =
Resistance & Recovery



Resistance Assessment



Local Responses to
Global Threats:

American Samoa



Ofu Island, American Samoa

1 km



Coral Animal Host
Scleractinia

I. Photosynthetically 
Fixed Carbon

II. Aid Calcification

I. Nutrients 
II. Protection 

III. Amplified, Stable Light

Algal Symbiont
Symbiodinium



Coral BleachingCoral Bleaching



The World is Warming

IPCC AR4





Ofu Island – Back-Reef Pools 200 m



Ofu Island – Back-Reef Pools

Small Pool

Large Pool

200 m



Ofu Island – Back-Reef Pools

Small Pool

Large Pool

Small Pool = 
Hot

200 m



Acropora hyacinthus

sensu van Oppen et al. 2001

(1) Type D, Small Pool   (2) Type D, Large Pool  (3) Type C2, Large Pool



Phenotypic Difference in Coral 
Thermal Tolerance

Cox Prop. Hazard Regression a vs. b pval=0.013

Proportion Surviving

Corals from Large Pool suffered high mortalities
whether they hosted Sym. C2 or D



Phenotypic Difference in Coral 
Thermal Tolerance

Cox Prop. Hazard Regression a vs. b pval=0.013

Proportion Surviving

Corals from Large Pool suffered high mortalities
whether they hosted Sym. C2 or D

Small Pool : Tolerant

Large Pool : Sensitive
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mRNA‐Seq



Sequence, Identify & Count
>15,000,000 times / sample

mRNA‐Seq



mRNA‐Seq

Small Pool :
Tolerant

Large Pool :
Sensitive





Ofu Island, American Samoa

1 km



American Samoa…

Ofu …
is one very small place



Building The Atlas of Coral Thermal 
Tolerance for American Samoa

Tom Oliver, Cheryl Logan,
Ruth Gates, Dan Barshis



Mapping Coral Thermal Tolerance



Mapping Coral Thermal Tolerance

• Identify resistant/sensitive species and 
locations.

• Evaluate effects of water quality and 
fisheries management efforts on thermal 
thresholds.

• Build broad foundation to study genetics 
and evolution of coral thermal tolerance.



Select Sites: Water Quality; 
Thermal Regime; Management; 
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Mapping Coral Thermal Tolerance



Empowering Local Science

• Designing rigs to keep costs down, give rigs to 
local institutions.

• Working with ASCC Marine Science Program.
• Hope to work with other local institutional 
partners that would like to runs these assays.

• Building Citizen Scientist data sharing portal.



Mapping Coral Thermal Tolerance:
Working with local Partners!



Mapping Coral Thermal Tolerance

• Identify resistant/sensitive species and 
locations.

• Evaluate effects of water quality and 
fisheries management efforts on thermal 
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• Build broad foundation to study genetics 
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Mapping Coral Thermal Tolerance

• Identify resistant/sensitive species and 
locations.

• Evaluate effects of water quality and 
fisheries management efforts on thermal 
thresholds.

• Build broad foundation to study genetics 
and evolution of coral thermal tolerance.



Rising Temperatures ‐ Coral Bleaching
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Conservation Science 
in Madagascar



Community-Based 
Management









The Vezo
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people who ‘struggle with the sea and live by the coast’
‐ Astuti (1995)



Traditional Management



2002 2003 2004 2005 2006 2007 2008 2009 2010

A long story of conservation…



2002 2003 2004 2005 2006 2007 2008 2009 2010

No‐Take Zone 
Deemed 

Too Ambitious



Next Try: Octopus



Quick Results: Rapid 
Growth & Reproduction

Cash Crop: 
66‐97% of Seafood Exports

Egalitarian Access:
Men and Women Fish

(COPEFRITO  2011)



Octopus cyanea Closures

• Supporting village(s) work with Velondriake
Committee to choose area

• Mean ~24% of village’s octopus harvest area
• 3 months (2-7 months)



Catch per Unit 
Effort (CPUE)
(kg/fisher‐day):

How much did 
each person 

catch each day?

+87% 



Catch per Unit 
Effort (CPUE)
(kg/fisher‐day):

How much did 
each person 

catch each day?

+87% 

Catch per Unit Effort
+ 87%

(kg/fisher‐day)



Do Octopus Closures Increase Catch?

Yes.

Catch per 
Unit Effort
30 Days Before: 
2.4 kg/fisher‐day

30 Days After: 
4.4 kg/fisher‐day



Fishery Benefits Economic Benefits

Attitudes & Perceptions Institutional Capacity



2002 2003 2004 2005 2006 2007 2008 2009 2010

No‐Take Zone 
Deemed 
Too 

Ambitious

Octopus
Closures Mangrove 

Closure

Permanent 
No‐Take Zones





Using short-term reserves 
to catalyze community  

based managment
Begin by showing demonstrable 
benefits from management and 
thereby build confidence in 
management actions, community 
buy-in, and institutional capacity 
for broader conservation efforts.



Questions?






