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1. How to begin to rescue and recover 
corals after devasting impacts, 
especially those… 

2. How to expand coral recovery and 
ecosystem restoration in the 
Caribbean at the local level and at 
scales meaningful for recovery of 
high-risk corals and enhance 
ecosystem structure and function.

•species at risk to SCTLD,
•species in Families that are endemic 
to the Caribbean,
•species highly susceptible to  disease 
or bleaching,
•species at risk of genetic loss and 
functional extinction, and 
•species not normally included in 
current restoration activities.

ChallengesThe Rationale





Live Visual Map see: 
earth.nullschool.net

Coral Restoration Road Map Planning
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Coral Restoration Road Map Planning
Objectives

• Increase coral populations and improve reef ecosystem 
function

• Develop science-based and management-relevant 
Restoration Roadmaps with MPAS

• Share and increase coral recovery technical expertise

• Synergize and catalyze restoration efforts within Caribbean 
MPAs to increase recovery potential regionally

 Website: www.agrra.org/restorationroadmaps/
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Restoration Roadmaps 

Objectives

• Increase coral populations and improve reef ecosystem 
function

• Develop science-based and management-relevant 
Restoration Roadmaps with MPAS

• Share and increase coral recovery technical expertise

• Synergize and catalyze restoration efforts within Caribbean 
MPAs to increase recovery potential regionally

 

Opportunities

• Learning exchanges: Be a mentor, meet a mentor

• Technical trainings: Online and field courses 

• Coral rescue planning: Develop action plans, share 
expertise

• Recovery potential: Locally focused, regionally important

• Small grants program: Planning and implementation 

 
Website: www.agrra.org/restorationroadmaps/



Year 1 Year 2 Year 3 Evaluation

Identify Restoration Goals, Sites, 
& Techniques in the Caribbean

Develop Road Maps

Technical Trainings

Implement restoration at 
Legacy sites

Communicate, educate, and 
guide

Continue restoration at 
Legacy sites

Evaluate restoration progress

Examine options for scaling up 
regional recovery

Continue to communicate, 
educate and guide

Examine options for scaling up 
regional recovery

Communicate, educate and guide

Examine next steps

Timeline & Milestones

2025 20262024 2027



16 Countries

Countries
Aruba
Belize 
Bonaire
British Virgin Islands
Cayman
Dominica
Grenada
Honduras 
 

Mexico
Saba
Saint Lucia
St Vincent & The Grenadines
Turks and Caicos Islands
Dominican Republic
Colombia
US (FL, Puerto Rico)

Coral Restoration Learning Exchange (June 2024)

The Caribbean Restoration Road Map Initiative is a new 3-year partnership 
between the Atlantic and Gulf Rapid Reef Assessment Program (AGRRA), 
MPAConnect, coral restoration experts, and resource managers to expand coral 
rescue and restoration in the Caribbean, made possible with support from CORDAP. 

As a first step, 30 marine resource managers and restoration practitioners from 16 
Caribbean countries came together to begin to develop site-specific, science-based 
and management-relevant action plans. The planning framework included 
identifying measurable restoration goals and objectives, prioritizing and selecting 
restoration sites, learning about restoration approaches relevant for their goals, 
sharing lessons learned about various restoration approaches, and examining 
feasibility, opportunities and challenges of integrating and implementing 
restoration with overall management responsibilities. 



See Portfolio at: https://myflipbook.net/view/TVlGMzE4MDc2MTA/Caribbean-
Coral-Restoration-Road-Maps--2024.htm

A portfolio of country-based coral restoration



Developing Caribbean Coral Restoration Road Maps 

Learning Exchange
June 9-14, 2024

Key West, Florida

Goal: Together begin to develop Coral Restoration Road Maps to guide coral restoration 
in the Caribbean and the MPAConnect Network. 

Objectives:
• Learn about coral rescue and restoration techniques and planning strategies 

• Begin to develop coral restoration road maps for high priority coral reefs, marine 

protected areas and Caribbean vision 

• Share lessons learned with restoration experts, resource managers, and the 

MPAConnect Network 

• Develop strategies and next steps for restoration technical trainings, planning, and 

implementation

• Increase collaboration to catalyze recovery efforts in the region



Day 1 Restoration Techniques & Road Map Planning (Step 1) 

Day 2 Coral Rescue Café -Restoration Techniques & Road map planning (Steps 2 & 3)

Day 3 Develop Restoration Action Plan (Step 4) & Field Trip to Mote Marine Lab

Day 4 Integrating Restoration & Management
Country Road Map Presentations
Regional Collaboration

Developing Coral Restoration Road Maps 
June 9-14, 2024

Agenda



Coral Restoration Planning

Edwards et al 2010 Shaver et al 2020 Living  Document….



Shaver et al 2020

Restoration Plan Components

1. Set goal & geographic focus

2. Identify, prioritize & select sites & corals

3. Identify, design & select interventions

4. Develop draft restoration action plan

Steps:



Planning considerations

Why rescue, rebuild,  restore?

• Ecological Goals

• Socio-Economic Goals

• Disturbance-Driven Goals

• Climate Change Adaptation 
Goals

Goergen et al 2020 Shaver et al 2020

Develop SMART Goals



Restoration Road Maps – where to begin?

https://www.fisheries.noaa.gov/southeast/habitat-conservation/restoring-seven-iconic-reefs-mission-recover-coral-reefs-florida-keys

Final Roadmap

Planning & Cost Analysis

Techniques and trainings
Setting Targets & Timelines 

Reef  status & Selecting Priority Sites

Example



Table 1: Guiding coral rescue with monitoring data
Judy Lang, Lynnette Roth

Table 2: Large-area imaging of coral reefs for restoration
Art Gleason

Table 3: Sexual coral reproduction  
Rita Sellares, Elvira Alvarado

Table 4: Asexual coral propagation and herbivore propagation 
Stacey Williams, Simon Walsh

Table 5: Fundamentals of invertebrate disease investigations 
& Managing Closed land-based systems 
Michelle Dennis & Alizee Zimmermann

Coral Restoration Cafe



Status of Caribbean Coral Reefs &

Guiding Coral Rescue with Monitoring Data

Judy (Judith C.) Lang
jlang@riposi.net

Atlantic and Gulf Rapid Reef Assessment

© L. Meggs



Guiding criteria:
1. Management is in effect

2. Reef value is high
 
3. Data are or can become available 

4. Establish a monitoring program 
(e.g., BACI)

5. Have control, intervention and 
reference sites & adapt

Which corals?
Rank Sites w/ criteriaWhich sites?

Identifying sites & corals species 

Shaver et al 2020





Cheeca 

Rocks

Gintert et al. (2018)

2013                                     2014                                  2015

• “Virtual tagging” with mosaics permits fate tracking: 4,234 colonies over 6 years

• Repeat visits = higher power to detect change than random transects

• Also allows you to take past history into account when looking at coral dynamics

• Corals at Cheeca Rocks seem to have become more resistant following multiple successive bleaching 

events

2013                                     2014                                  2015

No Stress

Watch

Warning

Alert



Coral restoration using sexual recruits: state of knowledge, best 

practices, current techniques

Anastazia Banaszak (UNAM, Coralium)
Rita Sellares (FUNDEMAR)
Elvira Alvarado (Ecomares)



Coral Spawning Predictions

Spawning calendars

Key considerations

Exercises

Data collection 

Contribute to the new Centralized Caribbean Coral Spawning Database 

Rita Sellares (FUNDEMAR) / Elvira Alvarado (Ecomares)
Based on Dr. Chamberland and Dr. Banaszak’s

(SECORE International and Coralium Lab) /CRC Larval Propagation Group Presentation



Ex situ- Open temporal lab Ex situ- Closed lab in a Container

Lessons learned:
• Develop a strategic goal and plan
• Be resourceful
• Keep it simple
• Have a good team
• Work with partners & stakeholders

Progress in 2 days



Coral Rescue Nurseries- 

Bayahibe, DR
Rita Sellares, CEO, fundemardr.org



P- Rapid growth, 

gamete source

C- Permanent 

maintenance

C- Disease, bleaching, 

Huracan's

ACER NURSERY

Pros/cons/challenges benefits 2

APAL NURSERY

P- Rapid growth, Insitu 

production minifrags

C- Anchors from boats

G- Disease, bleaching, 

Hurricanes

CRIB’S

P- High production

C- Contamination, no 

control of environment

G- Storms, Hurricanes, 

out planting

LAB

P- Control environment

C- Limited production

G- Maintenance



Simon Walsh



Lessons Learned:
• Location considerations

• Partner with government and other stakeholders

• Costs to consider

• Ez Situ Total system parts 

• Solar System. Challenges and Solutions

• Shipping

• Construction Costs

• Total Cost to date US$48,000

• Funding sources

• Local human resource skill sets and costs

• Buy backups of ALL essential parts, run a lot of tests!



APPROACHES TO IMPROVING 
CORAL  SURVIVAL

Stacey M. Williams 
Institute for Socio-Ecological Research 

www.isercaribe.org



Yes urchins!

Ways to enhance herbivory
• Protection of parrotfish

• Redistribute healthy populations

• Larval rearing in the laboratory

• Collect post-larval settlers

Caribbean Reef Project: Taking an ecosystem-based approach to 
coral reef restoration. We will restore 5 acres of coral reefs in La 
Parguera, Mayagüez and Fajardo. At each reef, we will outplant more 
than 21,000 coral fragments of different species (ESA-listed) and four 
species of herbivores, including 3 species of sea urchins and 
herbivorous crab.



Not losing the forest for the trees:
Integrating grazers into Mote’s holistic coral reef restoration strategy

Jason Spadaro, PhD
Staff Scientist | Program Manager

Coral Reef Restoration Research Program
Mote Marine Laboratory
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Fundamentals of invertebrate 
disease investigations

Michelle M Dennis DVM PhD DACVP
Associate Professor, Anatomic Pathology

Slides and images in this presentation are from different sources as indicated and are not for public use. 
© Michelle Dennis, Sept. 2020; Use by written permission only, do not distribute. 



Your disease investigator field kit: 

Options:
• Kit up now & start sampling
• Emergency response

Image Source: 
T. Work. Collecting corals for histopathology. A practical guide

Fundamentals of Invertebrate Disease

• What types of diseases have you seen on your reefs?

• Are you interested in future tissue sampling training and 
collaboration?

Pathway forward
1. Educate managers and stakeholders on importance of 

disease investigations 
2. Have a disease sampling plan in place
3. Have investigator field kit ready 
4. Have permits in place
5. Guidance and support is available

@Mote@Mote



● Act early. This year as soon as we reach 86f/30c we will shade.
● Our efforts resulted in increased survivability in the Coral Nursery. 
● In Situ while all shaded CNATS survived we had no controls and by mid October the oceanic temps 

started to drop
● We were surprised that there was very little difference in temperatures at depth
● Coral Feeding seemed to help 
● https://public.tableau.com/app/profile/bingqian/viz/DominicaCoralRescueCenter-

CoralRescueOverview/DominicaCoralRescueCenter 

Dominica Response- 2023 Bleaching event  
Simon Walsh

SusiePillar.mov

Preparing for risk

See coral bleach webinar:
www.agrra.org/webinars/

https://public.tableau.com/app/profile/bingqian/viz/DominicaCoralRescueCenter-CoralRescueOverview/DominicaCoralRescueCenter
https://public.tableau.com/app/profile/bingqian/viz/DominicaCoralRescueCenter-CoralRescueOverview/DominicaCoralRescueCenter
http://drive.google.com/file/d/173-ymT-cToJcJTAkX13H4J1FGPBfq9OM/view


How to adapt restoration to

 climate vulnerability

Rita Ines Sellares Blasco

CEO, fundemardr.org



2011-2023: 3km of ACER lineal tissue, divided in 110 

structures and 250 m
1.1

Acropora cervicornis (ACER) nursery1

2024: bleaching event caused over 80% lost

Rescue small fragments alive, building ropes against the 

flow

DNA extraction- now processing

The fragments are growing healthy

Doubled size in 6 months

Acropora nurseries strategy: importance of water flow

Rita Ines Sellares Blasco

CEO, fundemardr.org

How to adapt restoration to climate vulnerability



2.3
Pre calculate the number of colonies needed2.1

Assisted sexual reproduction strategy2

Mark colonies and set a line if they are too far 

from each other

Nets for each colonies

Prepare you team and engage community and 

dive centers

• Assisted sexual recruits 2-5 times 

more resilient to bleaching and 

SCTLD

• Donors of gametes in the following 

years

• Increase sites from 1 to 3



1. What is your goal? Why and How? (Step 1A & 1B)

2. What are your potential sites and species? (Step 2)

3. What is your potential restoration intervention (Step 3)?

4. Who are your potential stakeholders/ partners? 

5. What technical assistance do you need (Step 4 -Google Survey)?

Country Restoration Road Map Presentations



• Be a mentor, meet a mentor

• Track coral species at highest risk – Map Regionally

• Track coral spawning –Regional Database and Map

• Regional atlas of photomosaics of MPA restoration 
sites

• Training Courses – online & field courses

• Continued Road Map Planning

• Continued conversation / collaboration

• Other?

Regional Collaboration



Recapping 
Management Capacity 
for Coral Restoration 

in the
MPAConnect Network

Dana Wusinich-Mendez and Gabriela Ochoa 
Key West, June 11, 2024



Restoration capacity in MPAConnect

2023, n=37 MPAs

Nearly 3/4 of MPAs have 
some restoration activity

Approx 1/4 of MPAs have restoration plan



Approaches to coral restoration

Mentions
In-situ nursery 19
Outplanting in MPA 9
Assisted reproduction 9
Ex-situ nursery 4
Other approach (reef balls, biorock) 4
Grounding response 3
Microfragmentation 2
Herbivore co-cultivation 2



97%

94%

100%



Take home messages:

• Tools to help develop sustainable 
financing

• Define specific goals linked to your 
management objectives (put these 
in your budget)

• Prioritize your goals within your 
budget

• Identify potential funders per 
objective

• Diversify your funding, identify in-
kind 

• Consider & plan for risk

• Revisit & adapt budget with 
activities 

Grounding coral restoration planning into MPA sustainable financing



Integrating Restoration into MPA Planning
Take home messages:

• Take time to develop country-wide restoration plan

• Create a cross-disciplinary team of experts for guidance

• Define specific goals linked to your management objectives

• Encourage community participation & empower partners to 
be active in restoration activities

• Monitor and use data to guide and adapt

• Create SMART objectives

• Restoration is a long-term investment - decades

• Develop a long-term sustainable finance plan

• Diversify your type and areas of restoration -spread out risk

• Plan for unexpected, revisit, & adapt

• Be honest / accurate, not alarmist, offer solutions/hope



Mote Marine Lab: Hands-on Learning Exchange



What is your goal? Why and How? (Step 1A & 1B)

Regional Collaboration

INSPIRE
EMPOWER 
MOTIVATE

Live Visual Map see: 
earth.nullschool.net

Website: www.agrra.org/restorationroadmaps/



Opportunities - Restoration Training Hub

Imagery 
Training

Larval 
Propagation 

Training

Ecosystem 
based 

Training

Tissue 
Sampling
Training

Coral 
Monitoring 

Training

Road Map 
Resources

Coral spawning & 

larval propagation

Ecosystem-based 

restoration

Online

Field Training Courses

Course Dates: One week July, Aug, or Sept 2024 Course Dates: One week July 28-Aug 3, 2024

Website: www.agrra.org/restorationroadmaps/



• Coral spawning

• Spawning calendars

• Larval propagation

• Assisted fertilization
Photo: Coralium

Banaszak, A.et al. 2023. Applying coral breeding to reef 
restoration: best practices, knowledge gaps, and priority 
actions in a rapidly evolving field. Restoration ecology, 
p.e13913.

• Best Practices

Techniques in Coral Spawning & Larval Propagation

Coral spawning & larval 

propagation

Course name: Techniques in coral spawning & larval propagation

Course Dates: 

 Part 1: Virtual Online Summer 2024

 Part 2: One week Field Course (Puerto Morelos, Mexico)
 (various dates based on coral species spawning – July, Aug or Sept 2024)

Credit: Certificate of  Completion

Course Information:
1. Coral reproduction

2. Coral spawning observations & calendars

3. Collecting spawn & assisted fertilization in the field or lab

4. Larval propagation & larval settlement

5. Outplanting & monitoring



Land based

In situ nursery
https://www.isercaribe.org/projec
ts

Land based SCTLD susceptible corals

Corals & Diadema © S. Griffin 

Techniques in Ecosystem-based restoration

Techniques in ecosystem-based restoration
Course Dates: 

 Part 1: Virtual Online Summer 2024

 Part 2: One Week Field Course July 28-August 4, 2024

 (Puerto Rico)

Credit: Certificate of  Completion

Course Information:
The goals of  this course are:

• Coral propagation techniques (sexual vs micro-fragmentation)

• Focus on SCTLD susceptible corals and acroporid corals

• Design, development, and maintenance of  land based and in situ nurseries

• Sea urchin propagation (post-larval collection vs larval rearing in lab) & crab 

propagation

• Techniques to restore corals and herbivores

• Classroom, laboratory and in-water field training

Ecosystem-based 

restoration

Photos @ ISER

https://www.isercaribe.org/projects



Advancing coral reef recovery through collaboration and connectivity

https://www.agrra.org/restorationroadmaps/

Thank you to all the coral restoration researchers, resource managers, and MPAConnect partners at the 
2024 Key West Meeting for joining together to catalyze regional coral restoration efforts within the 
Caribbean. Thank you to CORDAP for supporting this inspiring and productive learning exchange. 
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