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Abstract 
It is an indisputable fact that coral reefs across the globe are in decline. With typical 

growth rates of 0.3 to 2 centimeters per year for massive corals, and up to 10 centimeters per 
year for branching corals, it can take up to 10,000 years for a coral reef to form (NOAA). The 
largest coral reef system in the United States, the Florida Reef Tract, is also the third largest 
barrier reef system in the world – only dwarfed by the Great Barrier Reef of Eastern Australia 
and the Mesoamerican Reef off the Caribbean coast of Central America. These ecosystems in 
the tropical Atlantic and Caribbean were once dominated by large branching coral species such 
as Acropora cervicornis and Acropora palmata, known better by their common names - 
Staghorn and Elkhorn respectively, both of which now find themselves listed as threatened 
under to the Endangered Species Act (Federal Register). However, due to a number of threats, 
populations of these coral species have declined precipitously and resulted in the National 
Atmospheric and Oceanic Administration and its partners to launch Mission: Iconic Reefs - one 
of the largest collaborative efforts on the planet to restore reefs along the Florida Reef Tract. As 
a result, there are a lot of questions surrounding the efficacy of coral reef restoration and the 
efforts taking place - mainly how the goal to restore such a large, devastated ecosystem will be 
achieved amidst hot topics like climate change and habitat destruction. This overarching goal of 
this project is to consolidate the latest available information surrounding coral reef restoration 
by providing a framework for practices such as micro-fragmentation, sexual reproduction and 
other research and restoration efforts occurring throughout the Florida Keys and beyond.  

This report is accompanied by a website that I created – Restoration Destination – a 
platform designed to provide viewers with an introduction to coral restoration efforts in the 
Florida Keys, how the Mission: Iconic Reefs effort plans to tackle the challenges and present 
ways for the community to get involved. 
 
Introduction 

The Florida Reef Tract (FRT) stretches 330 nautical miles from Martin County in central 
Florida to the Dry Tortugas National Park in the southwest Florida Keys. Historically, coral reefs 
along the Florida Reef Tract were considered healthy and were comprised of about 30-40% 
hard coral cover (NOAA). Today, scientists estimate that along the coast of Florida where 
degradation is most severe, perhaps as little as 2% of original coral cover remains.1 As a result, a 
massive effort to restore Florida’s Coral Reef has begun. 

In 2019, the National Oceanic and Atmospheric Administration and a team of partners 
including the Florida Keys National Marine Sanctuary, Mote Marine Laboratory, Coral 
Restoration Foundation and others began what will likely be a 15-20 year undertaking to 
design, build and execute a plan to bring Florida’s Coral Reef back from the brink of extinction. 
Their goal? A multi-phased approach that involves restoring native coral species like elkhorn, 
staghorn, pillar, star and brain corals, removing invasive species like lionfish, and even 
introducing fauna like the Caribbean King Crab to help clear the reef of nuisance macroalgae to 
allow for more successful natural coral settlement. 

 
1 Donovan, Caroline, Kelsey, Towle, Heath et al. Coral Reef Condition: A Status Report for U.S Coral Reefs. 2020 NOAA. Coral 

Reef Conservation Program (CRCP) and The University of Maryland Center for Environmental Science. NOAA CRCP project 743; 
Technical Report. https://repository.library.noaa.gov/view/noaa/27295 

 

https://www.noaa.gov/media-release/noaa-partners-launch-groundbreaking-florida-keys-coral-reef-restoration-effort
https://www.restoration-destination.com/
https://repository.library.noaa.gov/view/noaa/27295


Currently, several of these organizations are working to collect, grow and replant 
Florida’s most important endangered coral species. Although the two main focus species are 
elkhorn and staghorn corals, other coral species including mountainous star coral (Orbicella 
faveolata) and pillar (Dendrogyra cylindrus) corals are also being propagated to ensure diversity 
in restoration efforts across the geographic range. 
 
Background/Problem Statement 

Globally, coral restoration on large scales is in its infancy, but practitioners have found 
success through a combination of efforts including micro-fragmentation, larval enhancement, 
the addition of artificial reef substrate, and resource management.2 Collating and disseminating 
information on restoration efforts ensures that communities are able to build on existing 
knowledge, highlight new discoveries and avoid duplicating efforts in either research or 
implementation.3 For example, intervention techniques like antibiotic pastes could help fight 
against coral diseases like Stony Coral Tissue Loss disease – which, as of the latest report in 
2020 has affected over half of the coral reefs in Florida, 20 of the 45 species of reef building 
corals and it’s being reported that once a coral begins losing its live tissue, it likely dies within 
weeks to a few months without treatment. (Florida Department of Environmental Protection). 

Coral Restoration Foundation founder and former CEO Ken Nedimeyer discovered that 
branching staghorn corals were growing in his live rock nursery and decided on a “if we build it, 
they will come” approach to coral reef restoration. The Mote Marine Laboratory is currently 
researching how scientists can intervene and aid in the sexual reproduction of corals – by 
assisting in the mixing of sperm and eggs collected during spawning events and identifying key 
indicators that cause coral larvae to settle on the reef. Dr. David Vaughan, former Director at 
Mote Marine Lab and founder of Plant a Million Corals discovered the micro-fragmentation 
method of coral restoration albeit by accident when he dropped and broke a coral and noticed 
their ability to regrow from smaller pieces. 

While marine conservation has historically focused on passive habitat protection, 
demand for and interest in active restoration has been growing in recent decades. However, a 
disconnect between coral restoration practitioners, coral reef managers and scientists has 
results in a disjointed field where it is difficult to gain an overview of existing knowledge.4 The 
following table describes a few of the most common methods being used in today’s restoration 
efforts.  

 

2 Georgen, E.A., Schopmeyer, A.L. Moulding, A. Moura, P. Kramer, and T.S. Viehman. 2020. Coral reef restoration monitoring 
guide: Methods to evaluate restoration success from local to ecosystem scales. NOAA Technical Memorandum NOS NCCOS 279. 
Silver Spring, MA. 145pp. doi: 10.25923/xndz-h538 

3 UNESCO. 2008. Improving access to scientific information for developing countries: UK learned societies and journal access 
programmes. Reporty by Improving Access to Scientific Information Working Group (Natural Sciences Committee. 
http://www.unesco.org.uk 
 
4 Bostrom-Einarsson L, Babcock RC, Bayraktarov E, Ceccarelli D, Cook N, Ferse SCA, et al. (2020) Coral Restoration – A systematic 
review of current methods, successes, failures and future directions. PLoS ONE 15(1): e0226631 
https://doi.org/10.1371/journal.pone.0226631 

 

http://www.unesco.org.uk/
https://doi.org/10.1371/journal.pone.0226631


 

 
Credit: “Coral Restoration – A systematic review of current methods, success, failures and future directions. 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0226631 

 
Asexual propagation methods were some of the first to be used in the process of 

restoration, some called “fragments of hope” – defined as pieces of coral that had been broken 
off the reef during a storm or ship grounding event that were then gathered and placed back on 
the reef. Little is known about these fragments as this work was done without recording the 
data to be tracked over longer periods of time. Larval enhancement is a fairly new method that 
was discovered with the ability to identify the lunar cycle that triggers spawning and brooding 
events. By collecting egg and sperm and bringing them back to a lab we can assist in the early 
stages of coral settlement. This process aims to increase survival rates and genetic diversity 
among coral communities. An example of artificial reefs can be found by looking up an 
Australian group called Reef Design Labs, who use 3D printed structures to help with coral 
regeneration efforts by providing substrate for new corals to settle on and a place for fish and 
other marine life to call home. I believe combining all of these practices will allow for larger 
scale application and the ability to address a myriad of concerns in habitat degradation.  

Academics tend to be more focused on small-scale experimental coral reef restoration 
studies to answer questions of biological function or ecology, whereas restoration practitioners 
generally focus on optimizing and scaling-up of outplanting corals or rebuilding coral habitat. 
Bridging the gap between academics and practitioners has been identified as critical for many 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0226631


fields of conservation.5 Although local efforts have had success at small scales, restoration and 
monitoring has not been able to keep up with the rate of decline on a large scales (NOAA). As 
such, there has been an identified need for volunteer labor, as several of the groups involved in 
restoration efforts are small-scale non-profit organizations that are using a hands-on approach 
to physically plant healthy corals back onto reefs. In my opinion, if labor needs are to be met, 
there must be a clear and easily accessible source of information that focuses on education, 
how to obtain the necessary skills to contribute and ways for the public to get involved.  
 
Methodology 

One of the most important experiences in the development of this project came as a 
result of visiting practitioners in the Florida Keys and amidst the challenges presented by a 
global pandemic – tour some of the facilities and communicate with some of the amazing 
people that are working tirelessly to progress coral restoration research and applications. 

Meetings and volunteer activities were conducted with the Coral Restoration 
Foundation, Mote Marine Laboratory and Dr. David Vaughan, founder and CEO of Plant a 
Million Corals. I spent time at each of the above-mentioned organizations to learn first-hand 
about each effort, understand where open water nurseries were operating, what methods 
were being used to grow corals including CoralTrees™, land-based “coral farms” and assisted 
coral settlement via captured egg and sperm from spawning events and more. This hands-on 
experience was invaluable and provided an opportunity to build relationships with key 
contributors and see some of the restoration efforts and techniques first-hand. Remotely, I was 
able to attend educational seminars about the challenges, success stories and goals of 
restoration projects while conducting a scientific literature review on the latest information 
concerning coral ecology and resilience. I was invited to attend bi-weekly meetings with the 
Iconic Reefs Stewardship and Community Engagement work-group, which includes members of 
the National Marine Sanctuary foundation, teachers, dive shop operators, representatives from 
restoration practitioners and many more all collaborating to make the Mission: Iconic Reefs 
project a success. Armed with this information and experience, I embarked on my project goal 
of creating a website that was designed to be a framework for informing the community about 
the Mission: Iconic Reefs project. 

With this opportunity, I wanted to gain insights and answer the following questions: 
1. Who is doing the work? 
2. Where is the work happening? 
3. What coral restoration methods are currently being used? 
4. How does someone get involved? 

 
Who is doing the work? 
 This is not a comprehensive list, but this screenshot from my website, Restoration 
Destination, serves as a hub to get the user engaged with and familiar with the partners of this 

 
5 Sunderland T, Sunderland-Groves J, Shanley P, Campbell B. Bridging the Gap: How Can Information Access and Exchange 
Between Conservation Biologists and Field Practitioners be Improved for Better Conservation Outcomes? Biotropica. 2099; 
41(5): 549-54. https://doi.org/10.1111/j.1744-7429.2009.00557.x  

https://doi.org/10.1111/j.1744-7429.2009.00557.x


project. If you visit the “About Us” section and scroll to the bottom, you will find these icons 
which you can click to learn more about each of the partnered organizations.  
   

 
 
 
 
Where is the work happening? 
 Looking to learn more about the geography of the Florida Keys and where the 
restoration work is being done? Navigate to the drop-down menu in the top right corner and 
you’ll be met with an interactive map created in ArcGIS – software designed to help visualize 
data. Click on any of the points to learn more about each of the Seven Iconic Reef sites and 
what makes them unique. 

 
 
 
 



Coral Restoration Methods 
 Coral Restoration techniques have continued to evolve as successes and failures in the 
application have been identified. The “Coral Restoration” tab of the menu will take you to a 
page that describes micro-fragmentation, larval enhancement and artificial reefs – three of the 
many methods that have proven successful.  

    
 
Getting Involved 
 One of the biggest reasons for creating the website was to help people to get involved. 
Your impact can be felt in a multitude of ways – you can simply press the “Donate Now” button 
to be taken to the official Mission: Iconic Reefs donation page. If you click the “Take Action” you 
will given information about volunteer opportunities, citizen science programs and the 
Sanctuary Foundation. Lastly, the “Make an Impact” section is designed to gather contact 
information from the visitor to create a database to help the website host keep them up to 
date with the latest news. 
  

 



 
Conclusion 

It is important to mention that long-term coral restoration success will not be possible 
without the continued progress in reducing carbon emissions across the globe. The world’s 
oceans are absorbing a majority of the carbon we emit into the atmosphere, causing the ocean 
to become more acidic and sea surface temperatures to rise – both of which effect the ability 
for coral reefs to grow. As more and more people become familiar with the threats that coral 
reefs face, highlighting solutions and progress, I believe, will be a key for driving change. Doom 
and gloom can be overwhelming – but once we start to see the recovery that results from a 
change in our everyday behaviors, I believe we have the capacity to save the coral reefs, and 
ultimately, ourselves. 
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