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Hawaiian Ecosystems are Unique

▶ Highly isolated, colder water, large swell events
▶ Low species diversity compared to the wider Indo-Pacific
▶ Slower growth rates of the same species (Minton 2013)
▶ High levels of endemism 

These resources are irreplaceable



CORAL REEFS ARE IMPORTANT



▶ Bleaching Events
▶ Overfishing
▶ Sedimentation
▶ Aquatic Invasive Species (AIS)
▶ Nutrient Pollution

▶ Sewage and stormwater 
runoff

Threats to Hawaiian Reefs

(DAR 2018)



Coral Restoration in Hawai‘i

▶ Increased interest from researchers, 
community members, Federal and 
State agencies

▶ Current permitting system lacks 
capacity to meet the growing need 
and interest



SOLUTION:
A transparent and efficient 
way to evaluate coral 
restoration permit 
applications that Supports 
responsible restoration 
without limiting innovation

GOAL:
Create a 
permitting 
framework for 
coral restoration 



Project Mechanics



SCIENTIFIC ADVISORY BOARD
TIER 1:
▶ University of Hawai‘i at Mānoa
▶ US Environmental Protection Agency
▶ National Oceanic and         

Atmospheric Administration
▶ US Fish and Wildlife Service
▶ The Nature Conservancy

TIER 2:  
▶ Hawai‘i Department of Natural 

Resources Division of Aquatic 
Resources



Project Mechanics

Tier 1: Scientific
Advisory 
Committee

Tier 2:
DAR Managers

Evaluate Criteria 

Review

Final 
Permitting 
Decisions



Application Sections
▶ Statement of Purpose
▶ Administrative plan
▶ Restoration plan

▶ AIS Plan
▶ Collection
▶ Propagation Methods

▶ Hurricane and Large 
Storm Plan

▶ Discharge/Effluent Plan
▶ Monitoring

▶ Renewal



Statement of Purpose

Reason for Conducting Restoration
▶ Congruent with State Plans/Strategies
▶ Emergency Restoration
▶ Non-emergency Restoration
▶ Identify stressors driving coral degradation at restoration site & 

how they’re mitigated/addressed in proposal

Location-specific Criteria for Collection / Outplanting
▶ Sensitive Areas
▶ High Prevalence of AIS



Administrative Plan
▶ Permittee Requirements
▶ In good standing (no known unpermitted activities)
▶ Experience in experimental design, implementation, 

and monitoring of projects involving coral reef 
resources

▶ Project Team
▶ Must be added to permit

▶ Project Funding
▶ Can maintain funding throughout project, including 

monitoring



Restoration Plan

▶ Collection Plan
▶ Photodocumentation
▶ AIS Management
▶ Criteria based on source 

material (COO, artificial 
substrates, natural reef 
substrate, gametes)
▶ Size
▶ Species rarity or endemism
▶ Spawning period
▶ Bleaching event



Restoration Plan (cont)

▶ Propagation Methods
▶ Photodocumentation
▶ AIS Management
▶ In-situ requires Hurricane and 

Large Storm Plan
▶ Ex-situ requires Discharge and 

Effluent Plan

Method  In-situ Ex-situ

Genetic Manipulation

GMO coral Red Red

Selective breeding Yellow Green

Selective collection Yellow Green

Assisted migration Red Red

Cryopreservation Yellow Green

Genetic archiving Green Green

Live samples/aquaculture Yellow Green

Environmental Intervention

Bio-rock Yellow Green

Live rock/CCA Yellow Green

Artificial Structures Yellow Green

Physiological Intervention

Probiotics Red Yellow

Phage therapy Red Red

Antibiotics Red Yellow

Climatization Yellow Green



Restoration Plan (cont)

▶ Outplanting Plan
▶ Criteria based on distance from original collection site and 

propagation method
▶ Photodocumentation 
▶ AIS Management
▶ Benign outplaning materials

Method  Within 500 m Island Sector

Physical Restoration

Transplantation Green Yellow

Larval Seeding Yellow Yellow

Outplanting Yellow Yellow



Restoration Plan (cont)

▶ Monitoring Plan
▶ Standardized habitat metrics 
▶ Temperature

▶ Standardized coral outplant 
metrics
▶ Species, unique identifier, 

size, percent mortality, 
condition score

▶ Timeline
▶ More monitoring in first year 

than in subsequent years



Renewal
▶ Annual report detailing activities conducted
▶ Estimated and realized survivorship at key timepoints
▶ After quarantine, within nursery, at monitoring time points
▶ Justifies differences between estimated and realized rates



Decision Making



Next Steps

▶ Involve trusted community 
members/applicants

▶ Evaluate community involvement
▶ Communications strategy



CONCLUSIONS 
& QUESTIONS

Email us:
Coral Restoration 
Framework
Callie Stephenson
callies@hawaii.edu

Kirsten Moy
kmoy@Hawaii.edu
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