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Executive Summary 
In the U.S. Virgin Islands (USVI), coral disease is a significant and increasing threat to 

coral reef systems. Coral diseases have previously caused substantial changes to shallow reefs, 

including reefs with the highest level of management protections. For example, within the 

boundaries of the Virgin Islands National Park and Monument, white band disease contributed to 

the near total loss of acroporid corals in the 1980s and white plague disease outbreaks following 

the 2005 mass bleaching event resulted in significant declines in the cover of the reef-building 

orbicellid species. Localized disease outbreaks have continued to occur, driven by warming 

temperatures, bleaching events, and storm-induced fragmentation. However, the current outbreak 

ongoing in the USVI, and elsewhere in the Atlantic/Caribbean, is unprecedented in the number of 

species it impacts, its infection rate, its mortality rate and ultimately the lasting impact it will have 

on coral reef ecosystems as a whole.  

On January 31, 2019 a severe outbreak of stony coral tissue loss disease (SCTLD) was 

identified by researchers at the University of the Virgin Islands (UVI) affecting reefs in the 

southwest region of St. Thomas, U.S. Virgin Islands (USVI). No plan was in place to respond to 

such an event, until a response was mounted by UVI researchers with the assistance of the Virgin 

Islands Coral Reef Advisory Group (VICRAG) that consists of local resource managers from the 

Department of Planning and Natural Resources (DPNR), the National Park Service (NPS), the 

National Oceanic and Atmospheric Administration (NOAA) and The Nature Conservancy (TNC). 

These collaborative agencies and organizations work together under the Virgin Islands Coral 

Disease Advisory Committee (VI-CDAC), a subcommittee of VICRAG, to address the multiple 

facets of response to the SCTLD outbreak. In the early stages of the response, UVI hosted a Coral 
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Disease Response Workshop for attendees from Florida, all three major USVI islands, Puerto Rico, 

and the British Virgin Islands. At this multiday workshop, researchers and resource managers 

shared information and strategically defined response priorities for each territory/island. The 

outcomes of this workshop as well as weekly meetings lead to what are now five functional teams 

within VI-CDAC: Data Management, Epidemiology and Research, Field Interventions, 

Communications, and Restoration. Each team has designated leads to ensure completion of 

prioritized tasks and organization of the territorial disease response. However, across all of the 

teams there is consensus on the need for a local full time Disease Coordinator. In addition to the 

Coordinator position, each team has highlighted the need for more funds and resources in order to 

maximize their contribution to the disease response. Together these teams have hosted and 

attended various workshops to ultimately produce this Coral Disease Outbreak Response Plan. 

Although this report is focused on the outbreak of SCTLD in the territory, it lays out a framework 

that can be used to address future outbreaks of coral disease. 

Photo courtesy of Leslie Henderson 
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Introduction to Stony Coral Tissue Loss Disease 
What is now known as stony coral tissue loss disease (SCTLD) was first observed off the 

southeast coast of Florida near Miami in September of 2014. Unlike previously studied coral 

diseases, SCTLD spread very quickly within and among reefs, and was reported to affect at least 

twenty-two (22) species of scleractinian corals (Appendix 1) (Florida Keys National Marine 

Sanctuary 2018). Two years after its emergence, SCTLD was responsible for the loss of 

approximately one third of coral diversity and over half of the live tissue area on reefs in Southeast 

Florida (Walton et al. 2019). As of early 2020, the disease had spread throughout the Florida Coral 

Reef Tract, which is the largest barrier reef in the United States, as far south as the Lower Keys. 

Starting in early 2018, many reefs across the Caribbean became infected with SCTLD and 

exhibited similar losses as were initially seen in Florida.  

SCTLD is identified by rapid tissue loss that results in the exposure of stark white skeleton 

(Florida Keys National Marine Sanctuary 2018). The tissue loss begins either as a band starting at 

the edge of a colony that progresses across the colony (similar to white plague disease), or as 

multifocal randomly distributed lesions that expand and eventually coalesce. Once colonies are 

infected, 100% mortality can occur within days to months.  

 
This disease affects many species; however, symptoms and impacts can vary across species 

and individuals. Multiple in situ monitoring projects and transmission experiments have 

demonstrated differences in susceptibility, mortality rates, and lesion progression rates among 

affected species (Sharp and Maxwell 2018, Aeby et al. 2019). While some highly susceptible 

species seem to disintegrate overnight, others will experience a slower lesion progression that takes 

months or even years to result in total colony mortality. Within a single species, SCTLD usually 

infects a high proportion of colonies on a single reef, and yet there will often be a few apparently 

healthy colonies remaining on the reef. 
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Figure 1. A large colony (approximately 9,000 cm2 area) of Colpophyllia natans experienced total mortality 
in just over a month from stony coral tissue loss disease. The white patches on the coral are disease lesions, 
areas where the coral tissue has died and exposed the stark white skeleton underneath. Photo courtesy of 
Sonora Meiling. 

 
Although an etiological pathogen has yet to be identified for SCTLD, many research teams 

are working on intervention efforts, including culling infected individuals from the reef, 

application of topical lesion treatments, development of probiotics to build colony immunity and 

“rescuing” healthy individuals from areas before disease arrives for genetic storage in land-based 

aquariums. Methods have been tested both in laboratories and in situ in an attempt to stop SCTLD 

lesions on already affected corals and prevent the spread of SCTLD to nearby corals. Initially, 

teams in Florida were experimenting with methods previously used to treat other diseases, such as 

vacuuming the lesion boundary seen in the treatment of black band disease. Unfortunately, these 

were not effective, so the next phase of treatments tried novel techniques that involved physical 

barriers and pastes (Neely and Lewis 2018). Various combinations of fire breaks dug into the coral 

skeleton between the living tissue and disease boundary in conjunction with pastes, putties, and 
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antibiotic mixtures were applied to affected corals (Neely 2018). Currently, the most effective and 

widely used method of fighting lesion progression is the repeated application of Base2B (Ocean 

Alchemists), a paste designed specifically for corals, mixed with the antibiotic amoxicillin to the 

active lesion edge. In Florida, managers have had success rates greater than 85% with repeated 

monthly applications of amoxicillin paste on colonies of Orbicella spp., Montastraea cavernosa, 

and brain coral species (Neely et al. 2020). This time-intensive method of lesion treatment with 

antibiotics can help preserve some coral tissue and genetic diversity until a more effective colony 

or community level treatment can be developed.  

 
Figure 2. A Colpophillia natans with Stony Coral Tissue Loss Disease, photographed during the initial outbreak 
identification. Photo courtesy of Joe Townsend. 
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SCTLD in the USVI 
 SCTLD was first observed in St. Thomas, USVI, in late January of 2019 on the leeward 

reef of Flat Cay. Based on rapid surveys conducted following that first identification, it was 

determined that the disease was affecting an area of approximately 16 square miles on the 

southwest side of St. Thomas (Figure 2).  

 

 
Figure 3. Spatial extent of area affected by SCTLD as of March, 2019. 
 

According to surveys conducted for the Territorial Coral Reef Monitoring Program 

(TCRMP), the monitoring site at Flat Cay lost half of its coral cover between December 2018 and 

July 2019. One year after first observation in the territory (January 2020), SCTLD had spread 

around the island of St. Thomas, and the only unaffected areas included Magen’s Bay and Hans 

Lollik (Figure 3). It had also spread west to the island of Culebra and east to the western coast of 

St. John.  
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Figure 4. Area of stony coral tissue loss disease (SCTLD) spread (pink) around St Thomas and St John, 
U.S. Virgin Islands, as of March 1, 2020, with surrounding coral reef habitat (orange). Coral reef habitat 
feature layer is an output of a coral reef presence-only predictive model based on observed hard bottom 
data and environmental covariates within 20 by 20 meter grid cells developed by NOAA's National 
Centers for Coastal Ocean Science. 
 

The SCTLD outbreak in the USVI generally follows the same species susceptibility pattern 

reported in the case definition for SCTLD in Florida (Florida Keys National Marine Sanctuary 

2018), with some important differences. Montastraea cavernosa seems to be highly affected 

during initial outbreaks of the disease on reefs in the USVI, acting as an indicator species that the 

disease has arrived at a location (Brandt and Meiling pers. obs.), whereas it is listed as only 

moderately affected in the Florida case description. Other species for which there was not enough 

data for the case description from Florida that appear highly affected in the USVI include: Agaricia 

agaricites and Mycetophyllia spp. 



 
 

8 
Coral Disease Outbreak Response Plan for the USVI 

Research teams at the University of the Virgin Islands (UVI), the Caribbean Oceanic 

Restoration and Education Foundation (CORE), and the Department of Planning and Natural 

Resources (DPNR) have been working closely together to address the SCTLD outbreak. This has 

included documenting the spatial distribution and severity of the disease, applying interventions, 

seeking funding for response and communicating information as necessary to the natural resource 

management and scientific communities, and the public. Online information about the outbreak 

has been posted on both the DPNR website (https://dpnr.vi.gov/czm/sctld/) and the Virgin Islands 

Established Program to Stimulate Competitive Research (VI EPSCoR) website 

(https://viepscor.org/sctld-outbreak). Further information about SCTLD in the USVI can be found 

on the Virgin Islands Coral Disease Advisory Committee (VI-CDAC) website 

(https://www.vicoraldisease.org/). The DPNR and VI-CDAC websites currently both host a link 

to an online form where anyone (citizen scientists, resource managers, researchers from any 

agency, etc.) can upload photos and submit reports of unhealthy corals. Researchers, CORE divers, 

and local dive shops use information from these spatial surveys in order to collaborate on 

intervention efforts. These efforts include applying topical antibiotic pastes to coral disease lesions 

and culling small colonies showing large lesions. In addition to the already established TCRMP 

sites, new targeted coral disease monitoring sites have been established in key areas to collect 

detailed information on the incidence and impact of the disease.  

In November of 2019, researchers and resource managers from the USVI, British Virgin 

Islands, Florida, and Puerto Rico met in person at a workshop hosted by UVI. This collaborative 

workshop assessed current efforts to respond to the outbreak, began the development of this Coral 

Disease Outbreak Response Plan, and determined immediate next steps to address and manage the 

outbreak. Another goal of the workshop was to prepare colleagues from nearby islands, including 

Puerto Rico and the British Virgin Islands, to respond to the disease when it reaches their waters.  

In just one year the disease spread almost completely around the entire island of St. Thomas 

and spread east and west to the neighboring islands of St. John and Culebra. This response plan 

describes the unified and formalized strategies for 1) Data Management, 2) Research and 

Epidemiology, 3) Field Interventions, 4) Communications, and 5) Restoration for the territory. 

Standardizing efforts within the territory will increase efficiency of response and minimize the 

impacts of coral disease outbreaks on local reefs.   

https://dpnr.vi.gov/czm/sctld/
https://viepscor.org/sctld-outbreak
https://www.vicoraldisease.org/
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Virgin Islands Coral Disease Advisory Committee          
(VI-CDAC) 

The Virgin Islands Coral Disease Advisory Committee was established immediately after 

the detection of SCTLD in territorial waters to facilitate information exchange and expedite 

decisions and solutions to the many challenges facing a territory-wide response effort to this 

rapidly moving threat. The VI-CDAC is a subset of the larger Virgin Islands Coral Reef Advisory 

Group (VICRAG). VICRAG is a pre-existing coral reef management-focused body whose purpose 

is to improve communication and information sharing between coral reef managers, generate 

consensus on territorial management issues, prevent duplication of effort and leverage limited 

resources towards the common goal of healthy USVI coral reefs.  

VI-CDAC is an open committee that meets by phone every week at the same time to discuss 

a consistent agenda regarding: the current outbreak spread, research updates, public messaging, 

data management, funding and in-water response. Members include representatives from the 

Department of Planning and Natural Resources (DPNR), the National Park Service (NPS), the 

University of the Virgin Islands (UVI), the National Oceanic and Atmospheric Administration 

(NOAA), U.S. Geological Survey (USGS), The Nature Conservancy (TNC), Coral World Ocean 

Park and the Caribbean Oceanic Restoration and Education Foundation (CORE). This committee 

also has representatives from Florida, the British Virgin Islands and Puerto Rico regularly call in 

to facilitate regional information exchange.  Weekly calls are currently facilitated by the USVI 

Disease Response Coordinator. Notes and highlights are circulated with an even wider email list 

and archived in a shared online Google Drive folder. 

One of the first actions undertaken by the VI-CDAC was to request and receive immediate 

assistance from NOAA’s Office of Coastal Management (OCM) in the form of emergency 

response funds. These funds have supported boat time in order to determine the exact spatial extent 

of the outbreak at the time of discovery, purchase of starter “response kits” which included supplies 

for field teams to implement treatments on infected corals and travel funds to send a subset of the 

VI-CDAC members to Florida for a learning exchange (Figure 12).  

The learning exchange occurred April 29 - May 3, 2019 in Key West, Florida, and included 

in-water training on the application of antibiotic treatment and discussions with Florida researchers 
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and managers regarding SCTLD response, data management, communications and research in 

Florida. Through this learning exchange the VI-CDAC was able to quickly work with the latest 

information as well as brainstorm about next steps for the USVI response. 

 

 
Figure 5. Attendees of the USVI/Florida learning exchange after a training dive at Looe Key reef, FL.  

 
Ultimately VI-CDAC decided to follow the model set up by the Florida Committee Disease 

Response Committee by creating five cohesive and collaborative teams to address the main 

categories of disease response in the territory: Epidemiology and Research, Data Management, 

Field Interventions, Communications and Restoration (Figure 5). Each VI-CDAC Team is 

described in detail in this Disease Response Plan including: structure and existing actions, 

resources and capacity needed and future actions. Additionally the Executive Team includes  

leadership from the Department of Planning and Natural Resources, the National Park Service, 

and the University of the Virgin Islands. The purpose of the Executive Team will be to 

cooperatively provide guidance on high-level response objectives and resource needs and to 

engage with Agency leadership.  
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Figure 6. USVI response management framework detailing which agencies are responsible for the different 
disciplines with the Virgin Islands Coral Disease Advisory Committee (VI-CDAC). 
 
 In its present state, each VI-CDAC team has an identified agency or organization 

responsible for coordination and activities within each group. For Epidemiology and Research, 

this is the University of the Virgin Islands, for Data Management this is NOAA, for Field 

Interventions this is the CORE Foundation supported by the Department of Planning and Natural 

Resources, for Communications this is VI-EPSCoR supported by the Department of Planning 

and Natural Resources, and for Restoration this is both the University of the Virgin Islands and 

the Nature Conservancy. These organizations are responsible for organizing any team meetings, 

accomplishing team-specific goals, and facilitating coordination with the wider VI-CDAC 

organization. The result is a unified and well-coordinated effort to identify, combat, and 

effectively manage SCTLD in the Territory, with combined resources and efforts both within and 

among each VI-CDAC team.  
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Coral Disease Outbreak Response Workshop  
Workshop Overview 
 The Coral Disease Outbreak Response Workshop, held at UVI from November 6 - 7 of 

2019, brought together scientists and resource managers from the USVI, British Virgin Islands 

(BVI), Puerto Rico, and Florida. The overall goal of the workshop was to critically evaluate the 

response to the outbreak of SCTLD on reefs in St. Thomas and to outline key components of Coral 

Disease Outbreak Response Plans for the participating regions. In order to do so, the responses of 

each territory were directed through the lenses of 1) an early warning system, 2) an incident 

response plan, and 3) communication strategies. Scientists and resource managers from Florida, 

St. Thomas, St. Croix and BVI shared their experiences with the disease and response efforts, 

including interventions. Together, the territories decided which aspects of response would be 

coordinated independently, and which would be collaborative. Puerto Rico participants met 

separately during the break-out session to discuss their response plan, which ultimately resulted in 

the identified need for organizing a response workshop of their own for a later date.  

Funding for the workshop was provided by a grant from the NOAA Coral Reef 

Conservation Program’s Domestic grants program (#NA19NOS4820125) to Dr. M. Brandt. 

Additional travel funds were contributed by NOAA’s Southeast and Caribbean Regional Team 

(SECART) and TNC. Funds for lunches were provided by TNC and funds for coffee breaks were 

provided by VI EPSCoR. Significant assistance for workshop planning and logistics was provided 

by the UVI Center for Marine and Environmental Studies, specifically Ms. G. Gonsalves, Ms. R. 

Tongue, and Dr. P. Jobsis, and by Ms. D. Wusinich-Mendez of NOAA and Ms. L. Terry of TNC.  

Workshop Highlights 
The main outcomes of this workshop were a multi-agency and multi-island consensus 

regarding the need for a funded coral disease response coordinator position for the territory 

(Table 1). This position would enhance the communication within and between islands regarding 

the spread of coral disease, successful intervention strategies, and coordination of field efforts. The 

USVI attendees also agreed that there needs to be more research on the effectiveness of field 

intervention strategies, both on the whole colony and community levels. This data would allow 



 
 

13 
Coral Disease Outbreak Response Plan for the USVI 

for more timely and effective management of affected reefs by suggesting successful strategies, 

and thus minimizing the trial-and-error period once the disease reaches a reef. In addition to 

research of field intervention strategies, the USVI will need funding to support in-water 

intervention efforts that will implement and scale up research findings. A long-term area of 

research that was identified was the effect of SCTLD on other reef community members, 

including reef fish health, and availability and quality of fisheries habitat. The final major research 

priority that was identified at the workshop was identifying restoration techniques that promote 

resilience to disease.  

 
Table 1. Highest priority actions for the disease outbreak response in the USVI, as identified in the Coral 
Disease Response Workshop. “Urgency Level” defines how high of a priority the corresponding action is. 
“Timeframe to Complete” defines the duration of application of the corresponding action. “Responsible 
Local Agencies/Institutions” defines the appointed agency (or agencies) tasked with organizing the 
corresponding action. 

 

Action Urgency Level Timeframe to 
Complete 

Responsible Local 
Agencies/Institutions 

Acquire funds for a local 
coral disease response 
coordinator 

High Short DPNR-CZM 
UVI 

Conduct more research 
on the effectiveness of 
various field intervention 
strategies 

High Long UVI 

Acquire funds for field 
intervention efforts and 
implementation 

High Long DPNR 
UVI 

NOAA 
CORE 

Conduct more research 
on the effect of SCTLD 
on other reef community 
members 

Intermediate Long UVI 
DPNR-DFW 

 

Conduct more research 
on restoration techniques 
that promote resilience 
to SCTLD 

Intermediate Long UVI 
TNC 
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During territory specific break-out sessions, each territory identified strengths, weaknesses, 

and goals within their 1) early warning system(s), 2) incident response plan(s), and 3) 

communication strategies. Within the USVI, each island evaluated their current response. St. 

Thomas participants primarily identified the need for more funding and trained personnel for 

monitoring and intervention efforts. St. John participants focused on acquiring permits for 

intervention on reefs within the National Park and Monument boundaries. St. Croix participants 

highlighted the need for more funding and trained personnel for monitoring efforts, as well as the 

establishment of monitoring plots around the island. In the Puerto Rico break-out group, 

participants prioritized another workshop to define their response plan, coordinate collaboration 

of monitoring efforts, and establish an early warning system. 

In addition to identifying necessary actions, participants of the workshop discussed specific 

details of each of the actions that would ensure their completion (Table 2). By assigning 

responsible agencies and personnel to actions, it is more likely that they will be addressed. Further, 

each action was assigned a frequency and specifically when within that time frame it is scheduled 

to be addressed or completed. These deadlines will help hold agencies accountable for their 

contributions, organize efforts, and thus maximize efficiency of the collaborative disease response. 

Overall, this workshop appeared beneficial to all participants. Having speakers from 

Florida, where the disease originated in 2014, was helpful to learn about what is working well and 

what could be improved upon in terms of collaboration, data management/storage, and 

intervention. It was extremely useful to have such an extensive group of stakeholders involved in 

the discussions because participants were able to make connections within other agencies/locations 

and identify potential collaborations, which will ultimately expedite responses in the USVI, BVI, 

and Puerto Rico. 

 

 

 
  



 
 

15 
Coral Disease Outbreak Response Plan for the USVI 

Table 2. Schedule of actions to be maintained in preparation for and response to a coral disease outbreak. 

 
Frequency 

 
Timeframe 

 
Action 

Agency 
(Position/Program) 

Responsible 

Weekly Thursday 
morning 

VI-CDAC conference call DPNR-CZM (Coral Reef 
Initiative Coordinator and/or 
Disease Coordinator) 

Weekly Ongoing Survey and define the 
geographic disease edge 

Strike Teams (island leads 
report to DPNR-CZM) 

Review reports to the Hunt for 
Coral Disease survey platform 

DPNR-CZM (Education and 
Outreach Coordinator) 

Acquire funds for intervention 
supplies 

DPNR, NOAA, UVI, 
CORE, TNC, NPS 

Quarterly 
 
 
 
 
 
 
 
 
 
 
 
 

Ongoing VICRAG conference call NOAA (Coral Management 
Liaison) 

Write press releases about the 
updated state of the disease 

VI EPSCoR 
(Communications 
Specialist)  

Update the VI-CDAC website VI EPSCoR 
(Communications 
Specialist)  
Disease Coordinator 

Information exchange with 
neighboring islands/territories 

DPNR-CZM (CZM 
Director, Coral Reef 
Initiative Coordinator and/or 
Disease Coordinator) 
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Table 2 (cont’d). Schedule of event-based actions to be maintained in preparation for and response to a 
coral disease outbreak. 

 
Timeframe 

 
Action 

Agency 
(Position/Program) 

Responsible 

Prior to 
infection of a 
reef with the 

disease 

Survey the reef community UVI (TCRMP), NOAA 
(NCRMP) 

Establish monitoring plots 
 

UVI Researchers,  
NPS, Strike Teams 

Inform dive shops about decontamination 
protocols 

UVI (VI Reef 
Response), DPNR-CZM 
(Education and Outreach 
Coordinator), TNC 

Hold public meetings and otherwise 
disseminate information about disease 
identification and reporting, decontamination, 
and general information on reef health 

UVI, DPNR-CZM 
(Education and Outreach 
Coordinator) 

Hold a workshop or meeting to define the 
territory’s response plan and resource 
managers’ responsibilities 

UVI, NOAA, DPNR 
 

Upon 
infection of a 
reef with the 

disease 

Apply treatment to infected corals Strike teams (island 
leads report to CZM) 

Monitor disease incidence rates UVI 

Inform dive shops about decontamination 
protocols 

UVI (VI Reef 
Response), CZM 
(Education and Outreach 
Coordinator), TNC  

Define impact of disease to reef communities UVI (TCRMP), NOAA 
(NCRMP) 

Hold public meetings to educate VI residents 
about what the disease looks like, so they can 
help report sightings, as well as what they can 
do to help stop the spread 

UVI, DPNR-CZM 
(Education and Outreach 
Coordinator) 

Restoration of disease resilient genotypes and 
species 

UVI, TNC 
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Action Plan: Epidemiology and Research Team 
Epidemiology and Research - Structure and Existing Actions 

The Epidemiology and Research Team conducts and organizes the research aspect of the 

disease outbreak response. This Team is led by Dr. Marilyn Brandt and is unique from the other 

Teams in that they manage their data internally, rather than on the shared drive, for intellectual 

property purposes. This Team is also unique in that it includes the most organizations, many of 

which are not located in the U.S. Virgin Islands (USVI). In collaboration with many Universities, 

the Epidemiology and Research Team works on describing the disease and its impacts. Many of 

the results from this Team are used to influence management decisions and maximize intervention 

efficiency.  

Since the emergence of SCTLD in Florida, there have been many studies and experiments 

working towards describing the epidemiology of the disease. Once SCTLD was detected in St. 

Thomas, USVI, local researchers reached out to connections across the region and nation to bring 

some of these research and sampling efforts to the USVI front as well as engage new research 

institutions who had not already been working on SCTLD. Impact assessments are evaluated using 

the Territorial Coral Reef Monitoring Program (TCRMP) which has extensive data on sites 

throughout the USVI dating back to 2002. By surveying the sites outside of the normal schedule, 

the program was able to capture prevalence and early impacts of the disease outbreak. Spatial 

epidemiology is being modeled by researchers at MOTE Marine Laboratories in Florida, and 

Louisiana State University to predict how the disease is spreading as well as where and when it 

will arrive next. Species susceptibility to the disease has been analyzed using multiple transmission 

experiments, monitoring of individual colonies with 3D modeling and photogrammetry, and the 

same radial transect protocols used for monitoring stations. The molecular epidemiology is being 

investigated with samples collected from the field as well as from the corals used in lab-based 

transmission experiments as well as the field. Aspects of infections are being described using the 

microbiome, virome, histopathology, genomics, and aspects of the symbiodinium associated with 

corals. And finally, there are both field comparisons and ex situ experiments looking into the 

efficacy of various intervention strategies.  
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Many more research projects and collaborations are in the early stages of development, 

and additional areas of research priorities were identified at the Coral Disease Outbreak Response 

Workshop (Table 3). These priorities include many of those already being addressed, as well as 

some greater reef community impacts and long-term impacts questions. 

  
Table 3. Research Priorities. This table highlights the research priorities identified at the Coral Disease 
Outbreak Response Workshop hosted by UVI as well as the urgency and timeframe of each of the 
corresponding priorities.  

Urgency Timeframe Research 

High Immediate Pathogen identification 

Immediate Dynamics of pathogen transmission 

Immediate Local epidemiology (species susceptibility, incidence 
rates, lesion progression rates, spatial spread, etc.) 

Immediate Effective ballast water treatments to limit spread 

Immediate/Long Efficacy of intervention techniques 

Long Identification of resilient genotypes for restoration  

Moderate Long Comparison of epidemiology and microbiology to 
Florida/other infected regions 

Long Relationship between bleaching and disease 

Low Long Coral community impacts and diversity analyses 

Long Impacts on reef organism communities 

Long Shoreline impacts due to severe reef structure loss 
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Epidemiology and Research - Resources and Capacity Needed 
● Additional materials and laboratory space both locally and through partnerships and 

collaborations with major research institutions across the globe 

○ Examples include current collaborations with U.S. laboratories at:  

■ Woods Hole Oceanographic Institution 

■ University of Texas at Arlington 

■ William Marsh Rice University 

■ Louisiana State University 

■ Ocean Alchemists 

■ Mote Marine Laboratory 

● Resources for larger regional study of SCTLD, such as with the British Virgin Islands and 

the Greater Antilles Archipelago 

● Expanded disease-specific monitoring to explore changes in incidence spatially and 

temporally, and determine the impact of disease on the whole reef community 

Epidemiology and Research - Future Actions 
● Intensively research and investigate possible pathogens and modes of transmission of 

SCTLD, recognizing this is one of the most important steps towards better disease outbreak 

prediction and intervention. 

● Continue to work with collaborators to understand SCTLD pathology, working to 

fundamentally understand coral holobiont vulnerability and response to SCTLD. 

● Investigate ballast water as a possible mode of transportation regionally across the 

Caribbean and possibly to novel locations, such as St. Croix. 

● Investigate effectiveness of experimental whole-colony and reef-scale treatments of 

SCTLD, improving efficiency and overall success of SCTLD intervention. 
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● Continue to make use of long-standing coral reef monitoring programs within the USVI. 

○ Most of these programs have now modified their protocols to consider SCTLD 

presence/absence and overall prevalence on a reef already. These programs include:   

■ Virgin Islands Territorial Coral Reef Monitoring Program (TCRMP)  

■ National Coral Reef Monitoring Program (NCRMP)  

■ Annual reef monitoring conducted by  

● Virgin Islands National Park  

● Virgin Islands Coral Reef National Monument  

● Salt River Bay National Historical Park and Ecological Preserve  

● Buck Island National Monument  

● Guide disease incidence monitoring and response in coordination with the Intervention 

Team, maximizing information and data collection while performing interventions. 

Figure 7. Research technician Sonora Meiling surveys the extent of SCTLD present on a Dendrogyra 
cylindrus. Photo courtesy of Joe Townsend. 
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Action Plan: Data Management Team 
Data Management - Structure and Existing Actions 

The Data Management Team is led by the National Oceanic and Atmospheric 

Administration (NOAA) USVI Fisheries Liaison via a shared Google Drive in which partners have 

access. Partners within the Data Management Team include representatives from the University 

of the Virgin Islands, Department of Planning and Natural Resources Divisions of Coastal Zone 

Management and Fish and Wildlife, and the Caribbean Oceanic Restoration and Education 

Foundation (CORE). This drive is where weekly VI-CDAC call notes, disease intervention 

protocols, photos, press information, presentations, and open-source data are stored. It is important 

to note that research data from UVI projects are not housed on this drive for proprietary purposes. 

By having a central location for important shared documents, such as protocols, VI-CDAC 

members are able to implement the most up-to-date response efforts and collaborate more 

effectively. 

In anticipation of the complex data management needs that result from a multi-agency 

multi-island response of this nature, the local NOAA office in St. Croix hosted a data management 

workshop supported by the Florida Fish and Wildlife Research Institute (FWRI) which was 

attended by representatives from UVI and DPNR. This workshop occurred September 4 - 5, 2019. 

USVI representatives learned how Florida is managing their multi-institutional SCTLD database 

from personnel leading this effort. Attendees learned about various software and platforms that 

connect data, present real-time summary data, and allow multiple contributors. This workshop 

allowed the USVI to quickly learn about successful and unsuccessful strategies used in Florida. 

The main outcome was a central standardized data management platform that is currently used 

across all agencies collecting data on SCTLD in the USVI. This workshop was extremely 

beneficial to the USVI disease response because it allowed the newly formed Data Management 

Team to establish a framework to build upon. Building this framework prior to creating the 

associated materials and documents allowed for a more fluid organization and highlighted desired 

outputs to aid in the response.  
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Figure 8. The VI-CDAC Data Management Team and Florida Fisheries and Wildlife Research Institute 
workshop co-lead. Top left: Ashley Ruffo (NOAA), Kristina “Kitty” Edwards (DPNR-CZM), Danielle 
Lasseigne (UVI), Hilary Lohmann (DPNR-CZM), Marilyn Brandt (UVI). Bottom left: Joseph Townsend 
(UVI), Nick Alcaraz (FWRI), Austen Stovall (DPNR-CZM), Sonora Meiling (UVI), Alfonso Garcia Jr. 
(DPNR-DFW). 
 
 Once initial data structure was set in place following the data management workshop, 

specific common-use datasets were developed. Each dataset has a designated lead and supporters 

(See Table 4). There are currently three main datasets: (1) Spatial spread and surveys, which 

contain all the information collected regarding the spatial distribution of the disease, (2) 

Interventions, which contains information about the amount of treatments implemented, as well 

as the success of select coral colonies through individual fate tracking, and (3) Monitoring and 

Impact, which tracks both the effects on select reefs, as well as what reefs have disease-specific 

monitoring stations in place. Public reporting information is managed by the DPNR-CZM 

Education and Outreach Coordinator Kristina “Kitty” Edwards and integrated with Spatial 

spread and Intervention datasets by the Coral Disease Response Coordinator. Monitoring 

datasets are somewhat exceptional, in that UVI retains some of this information for research 

purposes. It was lastly decided that restoration data management would be determined once the 

restoration team was formally organized, and likely would be hosted by the restoration team 

directly. The Data Management Team continues to meet quarterly, or more frequently as needed, 

to ensure the needs of all VI-CDAC members are being met, and if needed modify the data 

organization to become more efficient. 
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Table 4. Data Management Team structure 

Database Lead Additional Support 
Notes 

Spatial Spread SEAS Disease Response 
Fellow 

CCZM (CRIC) will assist 
with reporting tools and 
spatial analyses; NOAA 

Fisheries Liaison will house 
and supervise data and 

develop mapping 
visualizations 

Treatment effectiveness 
(Strike Teams) 

SEAS Disease Response 
Fellow 

Data entry and supervision 
will primarily be the CORE 

Chief of Operations 
(STT/STJ) and USCRTF 

Management Fellow (STX) 
Monitoring/Impact UVI CMES SEAS Fellow will coordinate 

data taken by strike teams; 
some data will be retained in 

UVI for peer-review 
Experimental Treatments UVI CMES  CORE Strike Teams will 

assist with data collection 
Public Reporting DPNR CZM SEAS Disease Response 

Fellow will assist with 
integration of public reporting 

data into spatial spread and 
coordinating Strike Team 

response data 
Google Drive NOAA Fisheries Liaison SEAS Disease Response 

Fellow will provide liaison 
with most up-to-date 

protocols/reports 
Coral Rescue/Restoration UVI CMES TBD- Supporting data from 

TNC, Coral World, NOAA 
Coastal and Coral 

Management Liaison, NPS 
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Data Management - Resources and Capacity Needed 

● A full-time data manager responsible for leadership of the Data Management Team, 

territory-wide data organization, as well development of data products and crossover of 

specific datasets. 

● Integration of SCTLD information with non-SCTLD focused tools, projects, and products, 

particularly in disease monitoring. 

Data Management - Future Actions 
● Expansion of current data display tools, such as the disease distribution dashboard and 

disease intervention dashboards. These tools will serve as important modes of data 

organization, progress reporting, and communication. 

● Further analyses of effectiveness of intervention strategies based on available data. This 

includes hypothesis testing of novel strategies as well as critical evaluation of current 

techniques 

● Spatial analysis of distribution and spread in collaboration with the Epidemiology and 

Research Team to understand trends and overall epidemiological traits of SCTLD, as well 

as more accurately predict future spread. 

● Identify long-term storage location and strategy for territorial data to maximize access, 

analysis, collaboration, and outreach. 

● Identify and acquire financial resources for a full time Data Manager to develop long term 

goals. 

● Development of territory-wide disease restoration data tools, in collaboration with the 

Restoration Team. The needs of this team are currently unclear and will need to be 

developed as a plan for overall disease restoration is developed. 
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Action Plan: Field Interventions Team 
Field Interventions Team - Structure and Existing Actions 

The Field Interventions Team has two main components: monitoring and intervention. 

Within these teams there are multiple lead personnel across the main islands of the USVI. 

Monitoring conducted by Strike Teams, a subcommittee within the Field Interventions Team, is 

led by the SEAS Disease Response Fellow on St. Thomas/St. John and by the NOAA National 

Coral Reef Management Fellow on St. Croix. More intensive monitoring is conducted by leads 

within the Epidemiology and Research Team. Intervention efforts are also led by the SEAS 

Disease Response Fellow and Epidemiology and Research Team. 

Monitoring information is provided by citizen science reports, roving divers surveys, and 

established monitoring programs. Due to the wide range of monitoring efforts, multiple entities 

are involved, including local dive shops, citizens, the Caribbean Oceanic Restoration and 

Education Foundation (CORE), the National Park Service (NPS), the University of the Virgin 

Islands (UVI), the Department of Planning and Natural Resources Division of Coastal Zone 

Management (DPNR-CZM), Coral World Ocean Park and The Nature Conservancy (TNC). 

Across these agencies and groups, there are two main protocols that were developed specifically 

for SCTLD identification and monitoring: roving diver surveys and radial transects. Using 

consistent protocols ensures data can be compared between organizations which allows for a large 

and expansive monitoring effort. The second component of in-water incident response is 

intervention. This component is currently driven by UVI and Strike Teams and includes various 

treatments to help corals recover and reduce the pathogen load on reefs in order to minimize spread 

and reinfection.  

The monitoring section below details the roving diver survey and radial transect monitoring 

methodology used for monitoring. The roving diver surveys focus on the disease boundary spread, 

while the radial transects focus more on disease spread within a reef. The intervention section 

below details the intervention methodology applied to reefs immediately after confirmation of 

disease to minimize impacts and spread. It should be noted that the strategies described here are 

the most effective known to date at the time of writing but should be adapted as more efficient 

strategies are discovered. For example, there are slightly higher success rates when a firebreak is 



 
 

26 
Coral Disease Outbreak Response Plan for the USVI 

dug into the coral between the healthy and infected tissue in combination with antibiotic treatments 

than antibiotic treatments alone. However, it has been suggested that it is more time effective to 

only apply antibiotic pastes on reefs with high coral cover (Neely pers. comm.). 

In addition to the surveys conducted by local citizens, tourists, and scientists on various 

projects, the USVI has established “Strike Teams” that conduct strategic SCTLD surveys and 

treatments. On St. Thomas, Strike Teams are comprised of members from CORE, Coral World 

Ocean Park and UVI. On St. Croix, the Strike Team is led by DPNR and supported by NOAA, 

TNC, NPS, CORE, UVI, BioImpact Inc. and local citizens. Strike Teams on St. John include UVI, 

CORE, NPS, and local citizens.  

Strike teams have two main functions. First, Strike Teams survey, either in response to 

citizen science reports or through strategic information from the Epidemiology and Research 

Team, visiting reefs as often as possible to conduct roving diver surveys. This helps better describe 

the geographic boundaries of reefs affected by disease. Second, Strike Teams implement 

treatments to combat the disease. Decisions on which reefs and corals are treated as well as which 

methods will be used are determined by the Strike Team intervention protocol which was 

developed by the VI-CDAC (Figure 11; Appendix VI). 

Strike teams on St. Thomas, led by CORE, have prepared training materials and workshops 

to recruit participants and ultimately expand response efforts. These workshops focus on training 

certified divers to identify vulnerable coral species and accurately survey for the presence of 

disease, as well as proper disease intervention techniques. So far, two workshops have been held, 

one on St. John and one on St. Thomas. All strike team divers working with CORE must complete 

this training and be certified by CORE personnel before participating in strike team activities. 

These workshops are planned to continue based on demand across the USVI. 
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Figure 9. The Reconnaissance Survey flowchart is a visualization of the systematic approach strike teams 
use to respond to roving diver surveys. See Appendix IV for detailed protocols. 
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Roving Diver Surveys 
Roving diver surveys are designed to quickly and effectively identify where disease is 

present or absent, as well as characterize the area for a general assessment of vulnerability. This is 

particularly important as the disease is present in some waters around each island but not others, 

at least during initial identification of disease on an island. Identifying the disease extent 

boundaries across the island is further essential in other aspects of disease management, from 

identifying intervention and monitoring locations to understanding the epidemiology and ecology 

of the disease itself. 

The goal of a roving diver survey is to effectively seek out and document any possible 

disease on a given reef, and as such, requires that divers remain mobile throughout rather than 

restricting observation to a standardized area. For this reason, roving diver surveys may survey 

different amounts of reef based on mobility, depth limitations or size of the reef. In order to 

guarantee a significant amount of reef area is surveyed, the shortest time for a survey is a minimum 

of 20 minutes. Surveys have a maximum time of 40 minutes, and if the dive is for a longer period 

It will be entered as two separate areas surveyed (For full protocol see Appendix V). 

Any species highly susceptible to SCTLD (listed in Appendix I), both healthy and diseased 

are of interest and are then photographed, as well as any ESA-listed endangered species. While 

not every individual observed can be documented, at a minimum, representatives from each 

species observed on the dive (both healthy and diseased) are photographed. Divers will also note 

any coral health impairments, including other coral diseases, bleaching, paling, and predation. 

Divers will similarly ensure that at minimum there is a representative photo for each species and 

impairment, though more are encouraged for reference. After 20 minutes, once both divers feel the 

reef has been adequately surveyed, they may choose to end the survey. Surveys will end after no 

more than 40 minutes to ensure no overestimation of relative abundances of tallied species 

compared to other surveys 
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Figure 10. Divers conduct a roving diver survey in search of SCTLD and SCTLD-susceptible species. Photo 
courtesy of Jason Quetel. 

 
As these surveys are designed to be rapid but comprehensive of a reef, there is some degree 

of flexibility to ensure the reef is adequately searched, and as such these surveys are not as 

stringently standardized. Once the disease is identified and established on a reef, structured 

monitoring protocols will best characterize disease extent and prevalence, as well as how that 

changes through time. Roving surveys may be repeated sporadically at locations to show relative 

changes in disease severity of a given location through time; however, priority should be placed 

on monitoring and intervention once the disease is established in an area. 

Radial Transects 
The radial transect monitoring protocol (Appendix VII) is based on the methodology 

previously used to determine the spatial distribution of white plague disease in the USVI (Brandt 

et al. 2013).  Radial transects can be applied to reefs already impacted by SCTLD for health 

assessments as well as to healthy reefs for various epidemiology and impact analyses (which are 
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further explained in the “Research” section). The benefits of this protocol over traditional linear 

transects include: 1) the need to permanently mark only one location - the central coral versus start 

and end points of a transect), 2) a larger area assessed (78.54 m2 in a 5 m radial transect versus 10 

m2 in a 10 x 1 m linear transect), 3) an estimate of the small-scale spatial distribution of the disease 

and thus whether the distribution may indicate infectious transmission, 4) lesion progression rates 

on the central coral colonies, and 5) more consistent surveys of the same colonies within the 

transect, as the transect tape for a linear transect may move from time point to time point. 

All radial transects are established around healthy colonies of Colpophyllia natans. This 

species was selected to standardize the installation of monitoring plots, and because this species is 

easily recognizable, highly susceptible to SCTLD and; therefore, often an early indicator species 

that the disease has reached a reef. On reefs already affected by disease, an equal number of 

transects around diseased and healthy Colpophyllia natans are established.  

Figure 11. Central colony of Colpophyllia natans with corresponding cattle-tag. Photo courtesy of Sonora 

Meiling. 
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In this monitoring, detailed data and measurements are taken on all unhealthy corals 

(Appendix VII). Healthy colonies within the transect are only counted at the beginning and end of 

the monitoring period in order to assess changes in coral densities and any coral species community 

shifts. Radial transects can be reduced in size by 1 m radius increments when necessary. For 

instance in high coral density sites where surveying out to the full 5 m may be extremely time 

consuming, the radius of the transect can be reduced to 3 or 4 m. 

 

 
Figure 12. Schematic of a radial transect used for disease monitoring in the USVI. Observers on SCUBA 
use this protocol to survey disease incidence rates, disease spread within and among reefs, lesion 
progression rates, and impacts on species diversity. Wheels are established around healthy central colonies 
at unaffected sites, or around both healthy and diseased central colonies at affected sites.  
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Surveys for and assessments of unhealthy colonies should be repeated every week or every 

two weeks after establishment of a plot to assess disease incidence. The central coral should be 

assessed upon each visit. If the central coral becomes affected, it is recommended that a photo be 

taken with a scale upon each visit so that disease lesion progression rates can be estimated.   

Intervention 
 The USVI is combining three intervention strategies: culling, amputation and antibiotic 

treatment in an effort to mitigate the impacts and spread of SCTLD on local reefs (Figure 11; 

Appendix VI). These strategies are being implemented and tracked on individual colonies at 

targeted sites recently or moderately infected with SCTLD. Selected colonies that are treated with 

antibiotics or have portions amputated are marked by a cattle-tag with a unique identification code 

nailed into the reef substrate directly next to the treated colony. Treatment priority is given to those 

listed as threatened or endangered according to the Endangered Species Act (ESA), highly 

susceptible species, and large colonies with high reproductive capacity. The selection of treated 

colonies can be based on logistical considerations and the ability to revisit and monitor the colony. 

If the primary goal of monitoring is to determine the success of treatments, it is recommended that 

at least 10 colonies be monitored per treatment type at each location. If the effect of species or 

some other parameter on treatment success is of interest, a similar “rule of 10” can be applied to 

each treatment-parameter combination.  

Culling - This treatment is performed by removing an entire colony from the reef using a 

hammer and chisel, immediately placing it into a sealable plastic bag, and transporting it to shore 

to be used in intervention and epidemiology research. If facilities lack the resources to rescue 

culled corals, colonies are to be euthanized in a 20% bleach bath. Skeletons are then dried in the 

sun and kept for future use in public outreach and restoration activities. The goal of culling is to 

quickly reduce the load of disease at a location. However, it is important to keep in mind that 

culling removes reef structure and cryptic biodiversity. Therefore, only colonies smaller than 

approximately 30 cm in diameter that are exhibiting signs of SCTLD and have experienced greater 

than 50% mortality are culled.   
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Amputation - Colonies larger than 30 cm with greater than 50% of living tissue remaining 

will receive one of two treatments: amputation or antibiotic treatment. If the lesion is on the edge 

of the colony and accessible, at least 10 cm of healthy tissue area from the disease boundary and 

the remaining denuded skeleton will be removed using a hammer and chisel or angle grinder. The 

diseased fragment is then placed into a sealable plastic bag and transported back to land to be 

euthanized in a 20% bleach bath. Once the diseased fragment is removed and contained, modeling 

clay is molded around the freshly cut edge of the remaining coral to minimize “open wounds” and 

thus susceptibility to further infection. If a coral is exhibiting lesions that are not easily treatable 

by amputation or amputation is not an option (i.e., transport and disposal of diseased tissue is not 

possible) antibiotic treatment can be applied. 

Figure 13. Coral colony with SCTLD before (left) and after amputation of a diseased lesion (right). 
Colonies are amputated ahead of the disease margin to ensure any pre-symptomatic tissue is 
removed. Photo courtesy of Logan Williams.  
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Figure 14. The Intervention flowchart is a visualization of the systematic approach used by managers to 
decide which method of intervention is most appropriate for a coral. See Appendix VI for detailed protocols. 
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Antibiotic treatment - Colonies larger than 30 cm with greater than 50% of living tissue 

remaining receive antibiotic treatment, with priority given to species listed on the Endangered 

Species Act (ESA). Preference between amputation or antibiotic application is dictated by 

available resources, and treatability of individual corals. For example, it is easier to apply 

antibiotics to a lesion on a mounding Montastraea cavernosa than it is to remove the infected area. 

Antibiotic treatment is often used instead of amputation due to its more rapid application. The 

antibiotic paste is applied along the lesion boundary, including approximately 1 cm into the healthy 

tissue region (Figure 12), and pressed into place in the skeleton by hand (Figure 13). If the paste 

does not stick, modeling clay can be selectively placed on top of the paste to better secure it to the 

coral skeleton, though it should not cover the paste entirely. 

  
Figure 15. Left: A diseased colony of Pseudodiploria strigosa tagged with a unique numbered 
cattle-tag. Right: The same colony after being treated with antibiotic paste along the lesion border. 
Bottom images are zoomed for clarity of lesion line. Photos courtesy of Joe Townsend. 
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Field Intervention Team - Resources and Capacity Needed 

● Funding for full-time strike teams that are able to function on all three islands is needed to 

make progress on reducing the impact of disease. Strike teams should consist of at least 

four highly trained SCUBA divers to allow for rotation of buddy teams.  

● Consistent access for strike teams to boats, SCUBA equipment, and supplies for 

documenting disease distribution (e.g., underwater cameras, waterproof paper) and 

interventions (e.g., antibiotics, Base2B, syringes, hammers, chisels).  

● Full time Data Manager to manage strike team data and reporting.  

● A dedicated Strike Team Coordinator to manage the Strike Teams and lead the intervention 

effort. 

 

Figure 16. UVI graduate student Brad Arringtion applies Base2B mixed with amoxicillin to a 
diseased colony of Montastraea cavernosa. Photo courtesy of Sonora Meiling. 
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Field Intervention Team - Future Actions           
● Surveying and monitoring in areas where disease is well-established, with interventions 

applied in select areas.  

○ Coordinate with the Epidemiology and Research Team to designate specific reefs 

within these areas for testing of novel interventions and assessing current 

intervention success.  

○ Regularly monitor these reefs and others to help understand the efficacy of 

interventions at the reef and region-wide scale.  

○ Repeat roving diver surveys in areas previously surveyed to confirm disease has 

remained in these areas and consider any possible changes in disease prevalence. 

● Continue and assist with regular monitoring by UVI and other research entities in areas 

previously identified for long term monitoring to maximize the information received for 

understanding disease impact.  

● Areas where disease is only initially appearing will be treated with aggressive intervention 

strategies in order to slow the continued spread of the disease.  

○ Monitoring stations will be established ahead of the appearance of SCTLD at the 

direction of the Epidemiology and Research Team, however, intervention and 

disease treatment will occur outside these established monitoring locations as well.  

○ Roving diver surveys will be used as a primary tool to understand presence or 

absence of disease and define the “disease margin”, beyond which there is no 

observable indications of SCTLD presence. 

● Field intervention and response will require continued collaboration between researchers, 

local and federal reef managers and the general public.  

○ Established and highly trained Strike Teams will complete dedicated dives focused 

on disease prevalence and intervention, which in some cases will be coordinated by 

a non-governmental organization such as CORE, and in other cases as a 

collaboration across entities, such as the current strike team on St. Croix.  
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Action Plan: Communications Team 
Communications - Structure and Existing Actions 

The Communications Team is led by the CZM Education and Outreach Coordinator 

Kristina “Kitty” Edwards. Additional participants include the SEAS Disease Response Fellow, 

UVI researchers and technicians, the NOAA Coastal and Coral Management Liaison and the VI-

EPSCoR Communications Specialist. Together, this team prepares press releases, maintains the 

website, hosts public meetings, and any other activity that works towards informing and engaging 

the public about the disease outbreak.  

As described in more detail in the Virgin Islands Coral Disease Advisory Committee 

section above, when SCTLD initially broke out on St. Thomas, local government employees and 

researchers at UVI quickly established the VI-CDAC (Figure 4). The weekly VI-CDAC 

conference call has enhanced communication between islands and agencies and is seen as a 

significant reason for the USVI’s expedited disease outbreak response. However, to tackle more 

outward-reaching and public friendly communications initiatives the VI-CDAC Communications 

Team was established. 

Although the Coral Disease Response Workshop preceded the formation of the VI-CDAC 

Communications Team, it remains the largest communication effort between local managers so 

far in the USVI. This workshop was funded through the NOAA Coral Reef Conservation Program 

Domestic Grants Program with additional funding from NOAA’s Office of Coastal Management 

and TNC. The details and benefits of this workshop can be found above in the “Workshop 

Overview” section.  

In addition to communicating amongst coral reef resource managers, there has been 

extensive communication between the VI-CDAC Communications Team Communications team 

and the public in various forms. Locally, Dr. Marilyn Brandt (UVI) and Kitty Edwards (DPNR 

CZM) have held three public meetings in order to educate the public about what is happening on 

their reefs. In addition, several targeted meetings with smaller stakeholder groups (such as local 

dive clubs, fisheries councils, and boating industry members) have taken place. These meetings 

started with a short lecture about what the disease looks like, where it can be found locally and 

where we think it came from. Next, there was a heavy emphasis on how the public can help by 
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reporting suspicious corals to the Hunt for Coral Disease platform, decontaminating snorkel and 

dive gear and reducing personal contributions to other coral reef stressors. In addition to public 

meetings, Communications Team members visited local dive shops to teach instructors what the 

disease looks like, how to properly decontaminate their gear (Appendix VII) and boats and ask for 

their help with reporting suspicious corals. The Redhook Dive Center has offered to host 

educational dives where members of the public can dive with a member of VI-CDAC to survey 

reefs for disease or monitor and treat existing diseased corals. This not only teaches more people 

about the outbreak, but also increases intervention capacity beyond what the researchers and strike 

teams are able to accomplish.  

As both a communication platform with the public and a platform to track disease spatial 

progression, the Communications Team developed a reporting system that updates a map in real-

time. Reports from citizen scientists, researchers or managers are all ultimately submitted through 

an online portal utilizing the ArcGIS Survey-123 application (Appendix II). The report includes 

the contact information of the person submitting the report (in case they need to be contacted for 

confirmation of a disease sighting), location of the report (both the general name of the area and a 

specific latitude and longitude when possible), notes on what they saw, multiple choice questions 

about the general health of the reef, and up to three photos.  All of these reports are currently 

managed by Kristina “Kitty” Edwards of the Department of Planning and Natural Resources 

Division of Coastal Zone Management (DPNR-CZM). Photographs and reports of disease are 

reviewed by Dr. Marilyn Brandt at UVI for confirmation of health impairment and, in many cases, 

additional experts outside the territory are consulted for confirmation. Surveys are initially posted 

to the ArcGIS dashboard as reports, but once reviewed by experts they are changed to the 

appropriate label (e.g. moderate disease, severe disease, no disease; Figure 14). The dashboard 

presents the USVI surrounded by survey points as well as basic statistics about strike team efforts. 

The easy-to-use platform allows and encourages anyone to help in the “Hunt for Coral Disease'' 

which is necessary due to the large area of reef that needs to be monitored around the U.S. Virgin 

Islands. Maintaining a single platform to track disease sightings has been imperative for the 

organization and consistency of tracking the disease and communicating its distribution. 

With the goal of reaching a wider audience, the Communications Team built a 

comprehensive website that details local epidemiology, research, publicity, intervention and how 
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the community can get involved in management efforts (https://www.vicoraldisease.org/). On this 

website, viewers can find links to all press releases, news reports and mini documentaries created 

about SCTLD in the USVI. These stories have been released by various agencies, both locally and 

nationally recognized, such as the Caribbean Fisheries Management Council, CBS USVI, Reuters 

and many more.  

Communications - Resources and Capacity Needed 

● Expansion of mechanisms to communicate as more information becomes available and 

more activity is conducted in the US Virgin Islands relevant to the disease, such as Florida’s 

recently released dashboard showing disease intervention activity.   

● A platform for Teams permitted to perform research on SCTLD to report on results in an 

accelerated way instead of waiting for peer-reviewed publication.  

○ This could be facilitated by having regular updates, similar to the SCTLD Technical 

Workshops that are held annually for information exchange relative to SCTLD in 

Florida.  

○ Resources to support these workshops should be identified.  

Figure 17. Large workshops such as the technical workshop in November 2019 are essential for 
disseminating up-to-date information and creating coordinated strategy. 

https://www.vicoraldisease.org/
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Figure 18. An August 5th, 2020 screenshot of the ArcGIS dashboard that can be found at https://www.vicoraldisease.org/sctld-
disease-tracking. Orange pins represent submissions from community members through the Hunt for Coral Disease Citizen Science 
form. Circles with red hazard symbols represent reefs confirmed by experts that are severely diseased. Severely diseased sites were 
defined as those with moderately susceptible species showing signs of SCTLD or if any species had an abundant (>30 colonies) 
number of infected colonies. Circles with yellow hazard symbols represent reefs confirmed by experts that are moderately diseased. 
Sites were considered moderate if the parameters for a severely infected site were not met, but there was disease observed at the site. 
Green symbols represent expert surveys observing no disease within the past 64 days. 
 

https://www.vicoraldisease.org/sctld-disease-tracking
https://www.vicoraldisease.org/sctld-disease-tracking
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Communications - Future Actions 

● Routine updates to the website and using it as a general tool for mass communications for 
research findings, intervention efforts and opportunities for involvement.  

● Continue to consider novel ways to present the information gathered by the Epidemiology 

and Research Team, as well as convey the ongoing efforts of divers and Strike Teams  

○ Currently, this information is distributed with the use of interactive ARC GIS 

dashboards showing the distribution of disease outbreaks and response efforts, 

available on the website. 

● Promote local engagement with SCTLD research and intervention by attending local events 

and distributing infographics and materials to dive shops.  

● Attend local science outreach events such as:  

○ Science Saturdays hosted by DPNR-CZM 

○ Reef Fest hosted by UVI 

○ Earth Day Eco Fair hosted by the St. Croix Environmental Association  

○ St. John Earth Day Fair hosted by the Friends of the VI National Park  

● Maintain regular contact with local reporters, with encouragement for follow-up and 

updates to the stories published in the local news and newspapers. 

● Continue weekly conference calls, with regular updates from each Team of VI-CDAC to 

the wider group.  

○ The weekly frequency of calls is particularly essential for updating managers of the 

constantly changing disease front and coordinating rapid response to reports of 

disease in novel areas.  

● Use of this comprehensive disease response plan as the primary tool for communicating 

unified goals, actions, needs, and priorities of the territory to all relevant entities, both 

within natural resource management and beyond.  

● Use of this disease response plan further as a tool and guide for other groups working with 

SCTLD across the Caribbean, fostering collaboration and coordinated response to SCTLD 

at the regional level. 
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Action Plan: Restoration Team 
Restoration - Structure and Existing Actions 

The Restoration Team, led by the NOAA Coastal and Coral Management Liaison, focuses 

on mitigating for and recovering from the impacts of this disease outbreak. Restoration on St. 

Thomas is organized by the Center for Marine and Environmental Studies (CMES) at the 

University of the Virgin Islands (UVI) using multiple in-water nurseries, as well as a land-based 

nursery. Restoration on St. Croix is organized by The Nature Conservancy (TNC), also using in-

water and land-based nurseries.  

The Nature Conservancy started their coral restoration program in 2009, working primarily 

with acroporid corals in field-based nurseries. Since then, over 20,000 coral colonies have been 

added to reefs in St. Croix and St. Thomas and nursery operations have expanded to include 

multiple species and land-based operations. Currently there are two field-based nurseries (Channel 

Rock and Cane Bay) and two demonstration nurseries (Cramer’s Park and Cane Bay) which 

contain 6-7 different species of coral. The TNC-operated land-based nursery, located on St. Croix, 

consists of a semi closed system of 3 raceways set up temporarily while a larger capacity nursery 

is being constructed. The final land-based nursery is set to be operational in the Fall of 2020 

expanding the lab and raceway capacity.  

The University of the Virgin Islands assisted with coral nursery maintenance and 

outplanting on St. Thomas through an internship program with TNC until January 2017 when the 

two in-water nurseries, at West Cay and Flat Cay, were turned over completely to UVI. These 

nurseries experienced significant damage due to Hurricanes Irma and Maria in September 2017. 

The West Cay nursery has not been maintained since that time, and instead has been replaced with 

a new nursery off of Great St. James. The Flat Cay nursery has been rebuilt. Both of these nurseries 

are capable of hosting a diversity of corals, but current efforts are focused on the disease-resistant 

acroporid corals. UVI also currently operates a small land-based nursery with 4 raceways. 

Expansion to 10 raceways is planned but dependent on reconstruction activities of the MacLean 

Marine Science Center Building. 
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Restoration - Resources and Capacity Needed 
● Resources and funding for dedicated staff and supplies are needed to create and maintain 

the land/field nurseries, and expand existing nurseries to accommodate for disease-

specific restoration, including:  

○ Training of current and new personnel 

○ Boats/boat time to both collect and outplant 

○ Supplies and equipment for fieldwork 

○ Maintenance and expansion of current nurseries 

○ Determining genotypes of colonies in nurseries 

● Research on SCTLD resilient genotypes, in order to efficiently collect, outplant and restore 

SCTLD-affected species. 

● Research outplanting success baselines (in zones unaffected with SCTLD) 

● Research survivorship of outplanting susceptible species under different conditions 

(colony size, biomass; reef density, diversity), using different mechanisms (e.g., arrays) 

● Research on outplanting with multi-species considerations (multiple coral species, multiple 

trophic levels) 

● Recruitment and training of volunteers for both in-water and land nursery maintenance, 

outplanting, and field nursery maintenance. 

● Development of genetic repository infrastructure. 

Restoration - Future Actions 
As UVI expands its in-water and land-based nursery operations, resilience to disease will 

be a priority focus of restoration efforts. In the near term, outplanting activities will focus on the 

disease-resistant acroporids. Land-based nursery operations will work to optimize the growth of 

disease-susceptible species growth and work towards an understanding of how outplanting might 

occur that would provide disease resistance and/or resilience. In collaboration with Coral World 

Ocean Park, UVI plans to run a two-pronged coral rescue program. Corals not yet affected with 
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disease will be introduced to the land-based nursery for disease resilience and restoration research. 

In addition, colonies affected with disease that are culled by the Field Interventions team will be 

used in the land-based nursery for intervention efficacy research. 

The NPS will be starting a coral genotyping project with the objective of establishing a 

genetic baseline for future restoration efforts. They plan on sampling various species of coral that 

both are and are not susceptible to SCTLD. Most of the sampling will occur inside park boundaries; 

however, some funding has been identified for sampling at sites on STT. The NPS is also working 

on a cooperative agreement with TNC to operate both land-based and in-water nurseries for coral 

restoration.  

TNC plans to continue mindfully restoring coral reefs and maintaining close 

communications with the UVI restoration personnel and VI-CDAC Restoration Team in order to 

strategically navigate the SCTLD and post-SCTLD reefs.  

Disease-related restoration priorities discussed in the Coral Disease Response Workshop 

are highlighted in Table 5. It is important to note that these only focus on aspects of restoration 

impacted by disease, a full restoration plan is currently being developed.  

  

Figure 19. Coral nurseries provide a means to quickly grow corals to then be 
outplanted to the reef. In-water nurseries such as this one at Flat Cay owned by 
UVI are easy to install and maintain with proper training and resources. Photo 
courtesy of Joe Townsend. 
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Table 5. Restoration future actions as determined by participants of the Coral Disease Response Workshop 
and USVI Coral Restoration Learning Exchange 

Timeframe Priorities 

Year 1 Propagate and outplant non-susceptible species (acroporids and poritids) 

Collect genetic repositories, with priority given to ESA listed species followed 
by highly susceptible species 

Refine in-water and land-based nurseries 

Streamline propagation techniques 

Develop a Virgin Islands Coral Restoration Response Plan 

Outplant susceptible species in unaffected zones to establish baseline success 
rates 

Propagate susceptible species for outplanting research 

Research survivorship of outplanting susceptible species in the disease zones 

Research outplanting techniques (e.g. frag and fly) 

Year 2 Collect and propagate resilient genotypes 

Propagate, outplant, and monitor non-susceptible species (acroporids and 
poritids) 

Refine in-water and land-based nurseries 

Streamline propagation techniques 

Outplant susceptible species in unaffected zones to establish baseline success 
rates 

Monitor survivorship of outplanting susceptible species in the disease zones 

Finalize Virgin Islands Coral Restoration Response Plan 

Monitor success of outplanting techniques (e.g. frag and fly) 
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Table 5 (cont’d). Restoration future actions as determined by participants of the Coral Disease Response 
Workshop and USVI Coral Restoration Learning Exchange 

Timeframe Priorities 

Year 3 Collect, propagate, and outplant resilient genotypes 

Propagate, outplant, and monitor non-susceptible species (acroporids and 
poritids) 

Outplant susceptible species in unaffected zones to establish baseline success 
rates 

Monitor survivorship of outplanting susceptible species in the disease affected 
zones 

Monitor success of outplanting techniques (e.g. frag and fly) 

Year 4 Collect, propagate, and outplant resilient genotypes 

Propagate, outplant, and monitor non-susceptible species (acroporids and 
poritids) 

Monitor survivorship of outplanting susceptible species in the disease affected 
zones 

Year 5 Collect, propagate, and outplant resilient genotypes 

Propagate, outplant, and monitor non-susceptible species (acroporids and 
poritids) 

Monitor survivorship of outplanting susceptible species in the disease affected 
zones 

 
  



 
 

48 
Coral Disease Outbreak Response Plan for the USVI 

Funding 
Initial stages of disease-response funding made use of existing grants and programs already 

underway in the USVI. This was followed by use of internal funding from NOAA, NPS, and 

DPNR, however available, as well as the awarding of an NSF RAPID to UVI. The quick 

availability of these funds served immediate needs for each section of SCTLD Response (see Table 

6). The use of these quickly accessible funds then further allowed time for other possible sources 

to be identified. The primary priorities for initial SCLTD-specific funding targeted establishment 

of SCTLD-response infrastructure, such as the creation of dedicated strike teams, organization of 

workshops and learning exchanges, the development of a response plan, and the creation of a 

dedicated USVI Coral Disease Response Coordinator.  

In addition to the funding listed below it is important to recognize the incredible amount 

of time, effort, energy and dedication that each agency involved in the VI-CDAC has contributed 

to the USVI disease response effort. VI-CDAC members had to immediately make room in their 

already full workloads to prioritize participation in SCTLD-related calls, meetings, surveys, 

discussions and document development and review. There has also been an enormous amount of 

volunteer hours from the USVI community contributed to this effort, in particular in tracking the 

spatial spread of the disease. The value of these contributions, while difficult to quantify in dollars, 

is the only reason why the USVI has been able to respond to the SCTLD outbreak without any 

established funding, Disease Coordinator, or Response Plan in place.   

Figure 20. Funding allows for important meetings and training events to 
take place such as this learning exchange for St. Croix Strike Team 
Leaders visiting Strike Team Leaders on St. Thomas. 
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Table 6. Current and past funding allocations organized by VI-CDAC team 

Funding Category 
or Team 

Funding Source Awarded to Description 

Communication and 
Coordination 

NMFS ESA Section 6 
Program USVI DPNR 

Hiring of CZM Disease 
Response and 

Restoration Coordinator 

NOAA CRCP/DPNR 
Cooperative 
Agreement 

USVI DPNR 
Funds TCRMP, 

STXEEMP, CRIC and 
other small projects 

NSF Alliance SEAS 
Workforce UVI 

Hiring of UVI graduate 
for Disease Coordination 

Intervention 

DOI OIA Coral Reef 
and Natural Resources 

Grant Program 
USVI DPNR 

Subcontract for Strike 
Team formation and 

response 2 years; travel 
for CRIC 

NOAA Office for 
Coastal Management 

NOAA Restoration 
Center 

Supplies for Emergency 
Response Kits, learning 
exchange between FL 
and USVI, 10 days of 
UVI boat time to map 
initial outbreak spatial 

spread 

Research NSF RAPID UVI 

Epidemiology, 
pathology, testing 
effectiveness of 

intervention on disease 
ecology 

Communication & 
Research 

NOAA CRCP 
Domestic Grant 

Program 
UVI 

Disease Response 
Workshop and Plan, 

Genotype susceptibility 
experiment, Amputation 

treatment experiment 
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Continued funding now aims to bolster established frameworks for each area of SCTLD-

management, increasing the scope of each section and formalizing responses to established areas 

of disease. This includes proposed grants for long-term monitoring and intervention programs, as 

well as an investment in restoration and communications. As knowledge and awareness of the 

SCTLD continues to grow, funding opportunities similarly will diversify, in particular from non-

governmental organizations and private bodies. While not comprehensive, potential funding 

opportunities for VI-CDAC to pursue include: 

● Department of the Interior Office of Insular Affairs Coral Reefs and Natural Resources 
Grant Program 

● NOAA Coral Reef Conservation Program 

○ Internal Projects from NOAA PIs 

○ Emergency Coral Reef Fund 

○ Ruth Gates Coral Restoration Innovation Grants 

○ Territorial Cooperative Agreements 

○ NGO Cooperative Agreements 

● National Fish and Wildlife Foundation 

○ Coral Reef Conservation Fund 

○ Coastal Resilience Grants 

● National Marine Fisheries Service 

○ Endangered Species Act Section 6 Program 

● National Science Foundation  

○ Ecology and Evolution of Infectious Disease 

○ Alliance SEAS Workforce 

● Private Donations through 

○ The Nature Conservancy 

○ CORE 

○ UVI 

○ Friends of the Parks nonprofits 
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Conclusion 
Stony coral tissue loss disease (SCTLD) has become one of the greatest threats to the 

vitality of coral reefs throughout the Caribbean. Without well organized and interdisciplinary 

responses, Caribbean regions risk losing the majority of their reef building communities. This 

response plan highlights what the U.S. Virgin Islands is currently working on and lays out a 

focused plan for effective and coordinated response as the SCTLD outbreak persists. By 

organizing into teams within the Virgin Islands Coral Disease Advisory Committee (VI-CDAC), 

we anticipate a well-executed and efficient response. While this response plan is heavily focused 

on SCTLD, many of the protocols, organization strategies, and approaches can be translated to 

other response efforts, especially to other coral disease outbreaks.  

  

Photo credit Leslie Henderson 
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Appendix 
Appendix I: Stony Coral Tissue Loss Disease Species Susceptibility 

Susceptibility Coral Species 

High: early onset, rapid progression, and total 
mortality ranging from one week for small 
colonies and 1-2 months for larger colonies. 
 

Colpophyllia natans (boulder brain coral) 
Dendrogyra cylindrus (pillar coral)* 
Dichocoenia stokesii (elliptical star coral) 
Diploria labyrinthiformis (grooved brain 
coral) 
Eusmilia fastigiata (smooth flower coral) 
Meandrina meandrites (maze coral) 
Pseudodiploria strigosa (symmetrical brain 
coral) 
Pseudodiploria clivosa (knobby brain coral) 

Intermediate: onset of tissue loss typically 
occurs about a month after onset in highly 
susceptible species. 
 

Orbicella annularis (lobed star coral)* 
Orbicella faveolata (mountainous star coral)* 
Orbicella franksi (boulder star coral)* 
Montastraea cavernosa (large-cup star coral) 
Solenastrea bournoni (smooth star coral) 
Stephanocoenia intersepta (blushing star 
coral) 
Siderastrea siderea (starlet coral)** 

Presumed Susceptible but insufficient 
data 

Agaricia agaricites (lettuce coral) 
Agaricia spp. (plate/saucer corals) 
Mycetophyllia spp. (cactus coral) 
Madracis arenterna (pencil coral) 
Favia fragum (golfball coral) 
Helioseris cucullata (sunray lettuce coral) 
Mussa angulosa (spiny flower coral) 
Scolymia spp. (disc coral) 
Isophyllia spp. (sinuous cactus coral; rough 
star coral) 

Low: during outbreaks, these corals are 
rarely or not affected. 

Porites astreoides (mustard hill coral) 
Porites porites (finger coral) 
Porites divaricata (thin finger coral) 
Porites furcata (branched finger coral) 
Acropora palmata (elkhorn coral)* 
Acropora cervicornis (staghorn coral)* 
Oculina spp. (bush corals) 
Cladocora arbuscula (tube coral) 
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Species Susceptibilities to SCTLD as defined by the SCLTD Case Description (Florida Keys 
National Marine Sanctuary 2018) 
 
*Species listed under the Endangered Species Act (ESA) 
**may show signs before highly susceptible species, during outbreaks, and after an outbreak has 
progressed through a reef system. The presentation of other disease may be similar to SCTLD in 
some cases but not all. 
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Appendix II: Hunt for Coral Disease Survey 
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Appendix III: Coral Disease Response Workshop Agenda 
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Appendix IV: Coral Disease Response Workshop Attendees 

Last Name First Name Representing 

Alcaraz Nicholas Florida Fish & Wildlife Research Institute 

Arrington Brad The University of the Virgin Islands 

Blondeau Jeremiah National Oceanic and Atmospheric Administration 

Brandt Marilyn The University of the Virgin Islands 

Brandtneris Viktor The University of the Virgin Islands 

Bryan Lacatena Elisa 
Virgin Islands Established Program to Stimulate 
Competitive Research 

Cobleigh Kathryn The University of the Virgin Islands 

Cruz Juan Department of Planning and Natural Resources 

Cummings Frank 
The Caribbean Oceanic Restoration and Education 
Foundation 

Dempsey Amy BioImpact 

Edwards Kitty 
Department of Planning and Natural Resources Division of 
Coastal Zone Management 

Ennis Rosmin The University of the Virgin Islands 

Ewen Kristen National Park Service 

Figuerola Hernandez Miguel Departamento de Recursos Naturales y Ambientales 

Garcia Reni   

Garcia Alfonso 
Department of Planning and Natural Resources Division of 
Coastal Zone Management 

Glahn Adam The University of the Virgin Islands 

Gonzalez Melissa Departamento de Recursos Naturales y Ambientales 

Gore Shannon Association of Reef Keepers 

Griffin Sean National Oceanic and Atmospheric Administration 

Gutting Alexandra The Nature Conservancy 

Guzman Roger Universidad Ana G. Mendez recinto de Cupey 

Henderson Leslie 
Department of Planning and Natural Resources Division of 
Coastal Zone Management 

Hernandez-Delgado Edwin The University of Puerto Rico 

Jimenez Marrero Nilda Departamento de Recursos Naturales y Ambientales 

Justiniano-Santos Aurora CSS on contract to NOAA 

Kadison Elizabeth The University of the Virgin Islands 
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Kammann Matthew Department of Planning and Natural Resources 

Kelley Thomas National Park Service 

Lang Judith Atlantic and Gulf Rapid Reef Assessment 

Liburd Keryl Friends of the Virgin Islands National Park 

Lohmann Hilary 
Department of Planning and Natural Resources Division of 
Coastal Zone Management 

McBarron Julie Caribbean Oceanic Restoration and Education Foundation 

Meiling Sonora The University of the Virgin Islands 

Mele Daniel The University of the Virgin Islands 

Metz Tania Departamento de Recursos Naturales y Ambientales 

Miller Jeff National Park Service 

Mills Makeda The University of the Virgin Islands 

Neely Karen Nova Southeastern 

Oriol JP Department of Planning and Natural Resources 

Quetel Jason 
The Caribbean Oceanic Restoration and Education 
Foundation 

Rogers Caroline U.S. Geological Survey 

Ruffo Ashley National Oceanic and Atmospheric Administration 

Ruiz Hector   

Sabine Alexis Department of Planning and Natural Resources 

Smith Tyler The University of the Virgin Islands 

Stovall Austen 
Department of Planning and Natural Resources Division of 
Coastal Zone Management 

Suleiman Samuel Sociedad Ambiente Marino 

Tagini Anne BioImpact 

Terry Lisa The Nature Conservancy 

Townsend Joseph The University of the Virgin Islands 

Tyson Devon Virgin Islands National Park 

Waddell Kim 
Virgin Islands Established Program to Stimulate 
Competitive Research 

Weil Ernesto The University of Puerto Rico 

Williams Stacey ISER and CSS LLC 

Williams Logan Coral World Ocean Park 

Wusinich-Mendez Dana National Oceanic and Atmospheric Administration 
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Appendix V: U.S. Virgin Islands Stony Coral Tissue Loss Disease 
Reconnaissance Survey Protocol 

Objective: To survey as much of the benthos as possible and collect the following information: 
estimated quantity of highly susceptible species (Meandrina Meandrites – MMEA, Dendrogyra 
Cylindrus – DCYL, Dichocoenia stokesii – DSTO, Eusmilia fastigiata – EFAS, Colpophyllia 
natans – CNAT, Diploria labyrinthiformis – DLAB, and Pseudodiploria spp. – PSTR/PCLIV), 
observations of diseased or impaired corals by species including pictures, and site metadata 
(depth, water temperature, lat/long, etc.). 

Materials: 

€        Dive and/or snorkel gear 
€        Safety equipment required for diving/snorkeling (i.e. O2 kit, AED, first aid kit, etc.) 
€        Dive flag on float/safety sausage with reel 
€        GPS (with tracking capability) 
€        Dry bag for GPS 
€        Spare batteries for GPS 
€        Underwater Cameras (one for each diver) 
€        SCTLD ID cards 
€        Strike Team Datasheet 
€        Captain’s Log Datasheet 
€        Clipboards 
€        Pencils 
€        Rinse tub for gear disinfection 
€        Gallons of freshwater 
€        Bleach 

Methods: 

Pre-survey 

1. Select a site where you will begin the survey and navigate to the site.  
2. Gather all gear required to perform the roving diver survey. Each diver should have: 

appropriate dive/snorkel gear; a clipboard with datasheets and pencils; and an underwater 
camera.  

a. One of the divers is responsible for the dive flag/safety sausage with reel. 
(Optional: place handheld GPS in dry bag in float to be dragged along with 
divers)  

3. Turn on tracking for the floating GPS unit or record the starting GPS at the location that 
divers enter the water. 
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4. Record on the Captain’s Log: Date, Time In, Divers’ Names (First Initial.Last Name), 
Site Name before divers enter the water.  

Survey 

1. The SCTLD survey is a 20 minute roving diver survey. If the dive is longer or shorter than 
this, note this in the “notes” section of the datasheet. Most dives will be conducted by 
swimming, but can also be conducted using DPV vehicles to increase survey area. Note 
“mobility method” on the datasheet. 

2. Once the dive team has reached their desired maximum depth the divers should begin their 
survey.  

3. Record on the Strike Team Data Sheet: Name, Date, Site Name, Start Time, Depth, 
Visibility and Temperature. Take a photo of the data sheet and the reef you will be 
surveying, then begin the roving diver survey. 

4. During the survey, each diver will be looking for and recording the following: 
● Abundance of highly susceptible species observed on the dive (MMEA, DCYL, 

DSTO, EFAS, CNAT, DLAB, PSTR, PCLI) as one of 5 categories: 
○ None (No individuals observed) 
○ One (One colony observed) 
○ Few (2-10 colonies observed) 
○ Many (10-30 colonies observed) 
○ Abundant (30+ colonies observed) 

● Abundance of ALL species observed on the dive with active SCTLD lesions. as 
one of 5 categories: 

○ None (No individuals observed) 
○ One (One colony observed) 
○ Few (2-10 colonies observed) 
○ Many (10-30 colonies observed) 
○ Abundant (30+ colonies observed) 

● ANY impaired corals by  
○ Recording the coral species (see species code list on the bottom left of the 

datasheet),  
○ What the impairment is in the “Obsv.” Column:  

■ BL-bleaching  
■ PL-paling 
■ DIS – disease other than SCTLD  
■ PRED – predation 
■ REC – recent mortality  

○ Any notes (what the disease might be, type of predation, etc.),  
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○ Check the box if you took a picture of the impaired coral (it is highly 
recommended to take a picture of all impaired coral especially if it is 
suspected SCTLD, pictures should include at least 1 photo of the entire 
colony and 1 up close photo of the impairment) 

5. Continue to survey for a minimum of 20 minutes, and no more than 40. Find the other divers 
and begin a safe ascent, performing any necessary safety stops. 

● Take a photo of the data sheet and the reef at the end of the survey as well 

Post-survey 

1. On the Captain’s data sheet record the “Time Out”. 
2. Once back on the boat discuss with your dive buddy what you saw especially if you suspect 

you saw SCTLD. Review any pictures you may have taken to determine the 
presence/absence of SCTLD. 

3. If SCTLD is present or suspected present at the site immediately disinfect all gear before 
continuing to your next survey, FLAG the site GPS point, and send a text or email 
immediately to the Strike Team Coordinator, including pictures.  

4. At the end of the day when you return to the dock disinfect all gear whether SCTLD was 
observed or not (following the decontamination protocol of 1 cup chlorine bleach to 5 
gallons water, soak for 10 minutes, followed by a fresh water rinse and let gear dry). 

Data Management 

1. The Strike Team Coordinator will review, verify and enter all data into the appropriate 
datasheets in VI-CDAC online database, and will be responsible for data security and 
management. 

2. Make a photocopy of the data sheets, scan hard copies of the data sheets and upload the 
scans to the VI-CDAC database.  Store the photocopied data sheets in a safe place. 

3. Send all photos to the Strike Team Coordinator to save in a VI-CDAC database folder 
under the site, date, and surveyor name. Always follow the online Best Management 
Practices document located in the VI-CDAC database as a guide for photo and data 
organization.  

4. Clean the scanned and uploaded data sheets and let dry for the next field day. 
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Appendix VI: U.S. Virgin Islands Stony Coral Tissue Loss Disease 
Intervention Protocol 
Objective: Once SCTLD is confirmed at a site intervention should occur within 48 hours to slow 
down the spread of the disease and reduce pathogen load on the reef ecosystem. 

NOTE: This protocol is for early intervention (soon after, the first observation of the 
disease). If/when the disease is established at a site, other intervention measures may need to 
be considered that take into account the selection of high priority corals for treatment. The 
hope with early intervention is all infected corals can be treated, or removed, from a site and 
it will prevent/slow a massive outbreak. 

Once at a newly infected SCTLD site, prioritize treatment of corals with greater than 50% 
live tissue remaining.  Once you have completed early intervention treatments on those 
colonies with greater than 50% live tissue and if you have time remaining, then move on to 
treatment of colonies with less than 50% live tissue remaining. 

Materials: 

€ Dive and/or snorkel gear 
€ Safety equipment required for diving/snorkeling (i.e. O2 kit, AED, first aid kit, etc.) 
€ Dive flag/safety sausage on float and reel 
€ SCTLD Response Kit 

o Hammer (2) 
o Chisel or long flat head screwdriver (2) 
o 1 or 3 gallon freezer ziploc bags (100) 
o Powdered amoxicillin 
o Base 2b 
o Latex/nitrile gloves 
o Balance 
o Containers to weigh amoxicillin and Base 2b 
o Metal spatulas for mixing and packing 
o 50 cc catheter tip syringes 
o Modeling clay 
o Nemo underwater angle grinder 
o Cattle Tags 
o Square stainless steel masonry nails 
o Small round stainless steel nails 
o Mesh gear bags (4) 
o Lift bags (2) 
o All applicable permits 

€ Large totes (if taking corals on land for treatment) 
€ Crates with down line  
€ Small cooler (for storing syringes with amoxicillin/B2B mixture) 
€ Underwater camera 
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€ Dive logs 
€ Optional for recording purposes: 

o Clipboards 
o Underwater paper 
o Pencils 

€ Bleach (or other disinfectant) 
€ Rinse tub for gear disinfection 

Methods: 

Pre-treatment 

⮚ Preparation of Amoxicillin and Base 2b treatment: 
a. Take appropriate precautions for working with chemicals/pharmaceuticals. Rubber 

gloves for touch and masks for inhalation should be considered. 
b. Keep amoxicillin stored in a refrigerator and Base 2b stored at room temperature. 

 
1. Weigh out a 1:8 by weight ratio of amoxicillin to Base 2b. For example, 40 g Base 2b + 5 

g amoxicillin.  
i. Place a measuring jar on the balance and “TARE” to get the reading to 0.00 

g. 
ii. Weigh out Base 2b and amoxicillin in separate containers, making sure to 

tare the balance between containers. 
2. Within 18 hours of intended treatment application, mix the Base 2b and amoxicillin 

thoroughly (this can be done in the container the Base 2b was weighed in).  
i. Use small metal spatulas to mix.  

3. Pack the blended mixture into syringes for application (pull out plunger and use a small 
spatula/spoon to pack from the back).  

i. 50 cc catheter syringes work well in terms of size/manageability as well as 
providing a “point” at the tip for more focused application.  

ii. You may have to cut the tip to improve flow if the mixture is too hard.  
4. Store the syringes at room temperature or in the shade.  

i. Application and adhesion can be difficult if the antibiotic mixture is too hot 
or cold. 

5. Pack and load response kit on to boat with all dive and safety gear. 
6. Navigate to the infected site and deploy the intervention team. 

  



 
 

67 
Coral Disease Outbreak Response Plan for the USVI 

TREATMENT PROTOCOL A 

NOTE: Make sure you have all appropriate permits approved and in hand prior to any 
intervention work being completed. 

If the diseased colony is less than 30 cm greatest dimension – REMOVE ENTIRE COLONY 
(with priority given to ESA listed and highly susceptible species) 

1. Identify the diseased colony and carefully use a hammer and chisel, and or long flathead 
screwdriver, to remove the colony.  

a. Remove the colony by chiseling underneath and around the colony where the 
colony is attached to the substrate.  

b. Usually you can pop an entire colony off by getting the chisel/screwdriver 
underneath the colony and prying it off. 

2. Quickly place the entire colony, and any parts that may have broken off, into a sealable 
plastic bag.  

a. It is important to remove all parts of the colony.  
b. Avoid handling the colony too much and bringing the infected colony into contact 

with other corals.   
3. Double check that the plastic bag is completely sealed.  Place the plastic bag in a larger 

mesh bag for transport to the surface. Use lift bags and crates with down lines as needed 
for safe ascent with removed colonies. 

 

TREATMENT PROTOCOL B 

If the diseased colony is greater than 30 cm greatest dimension – AMPUTATE DISEASED 
TISSUE AREA (with priority given to ESA listed and highly susceptible species) 

⮚ Removal of a diseased tissue region may be considered if: 
● The diseased area is physically accessible for easy removal (i.e. on the edges of a 

colony) 
● The rest of the colony is unaffected or can be treated with other methods (Follow 

Intervention Flow Chart) 
⮚ Removal can be accomplished using a hammer and chisel, but is more time effective with 

an angle grinder.  
 

1. Chisel or use angle grinder to remove the lesion, cutting at least 10 cm away from the 
disease margin into the healthy tissue to ensure that any potentially diseased tissue moving 
forward of the disease margin is also removed. 

2. Place the amputated fragment into a plastic bag for return to the surface where bleaching 
and/or disposal of the fragment will occur.  Place the Ziploc in a larger mesh bag for 
transport to the surface. Use lift bags and crates with down lines as needed. 

a. While there is no evidence that disturbing the lesion line might disperse pathogens 
more readily into the environment, precautionary principle suggests minimizing 
that disturbance and properly disposing of the diseased fragment. 
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3. Place modeling clay (if available and time allows) onto newly amputated “wound” in order 
to decrease the likelihood of reinfection. 

4. Additionally treat any remaining lesions that could not be otherwise amputated with 
antibiotic ointment. 
 

If tracking success of treatment over time:  

5. Nail a numbered tag at the base of or into the dead area of the treated coral. 
6. Take photos of the tag, then of the coral and any remaining lesions to be treated. 
7. Take photos of the treated coral. 
8. Add colony to reef map showing treated corals or get distance and bearing from other 

treated corals or fixed features. 

TREATMENT PROTOCOL C 

If the diseased colony is greater than 30 cm greatest dimension – TREAT LESION WITH 
AMOXICILLIN AND BASE 2B MIXTURE (with priority given to ESA listed and highly 
susceptible species & focus on largest colonies with small/new lesions first) 

1. Pack a goodie bag with rubber gloves, antibiotic syringes, and modeling clay.  
a. When wrapped around a syringe, the negative buoyancy of the clay helps reduce 

the positive buoyancy of the syringe and make it more manageable to work with. 
b.  Be careful of how you secure your bags to prevent snagging on the reef, and ensure 

they are properly closed to prevent loss of equipment. 
2. If tracking success of treatment over time: Nail numbered tag at base of or into dead area 

of coral and take photos of the tag, then of the coral and lesions to be treated. 
3. Select a lesion, put on rubber gloves, and use the syringe to cover the lesion and the 

immediate surrounding area of healthy tissue and exposed skeleton with a ~1 cm band of 
the Base 2B amoxicillin mixture. 

a. The mixture adheres better to the skeleton than to the live tissue and may ultimately 
require some manipulation with your fingers to apply it.  

b. Small pieces of the antibiotic mixture float off but can generally be caught and 
reapplied to the coral.  

c. If the mixture is not adhering to the lesion, you can use modeling clay to cover 
small areas of the antibiotic mixture, such as each of the ends, and keep it in place. 
It is important to only cover small areas of the antibiotic mixture with clay in order 
to allow water flow and efficacy of the antibiotics.  

d. Take care that syringes do not float away while working 
 

4. If tracking success of treatment over time: Take photos of treated lesions and add colony 
to reef map showing treated corals, or get distance and bearing from other treated corals or 
fixed features. 

a. Even if corals are not tracked for success, the total number of each species that is 
treated on the dive should be recorded. This can be done using a photo record or 
with each diver recording all colonies treated on waterproof paper while treating. 
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Post-Treatment 

5. Once back on the boat discuss with your dive buddy what was completed, confirm using 
photos and written notes how many corals were treated and how many corals were 
culled/amputated. 

6. At the end of the day when you return to the dock disinfect all gear following the 
decontamination protocol of 1 cup chlorine bleach to 5 gallons water, soak for 10 minutes, 
followed by a fresh water rinse and let gear dry (See Appendix VII). 

7. Once back on shore, confirm the number of corals culled and amputated of each species by 
counting the skeletons, which can be done immediately before or after storing in 20% 
bleach for 24 hours. 

8. DO NOT RETURN THE CORAL SKELETONS TO THE OCEAN. Store them 
somewhere on land. 

Data Management 

5. The Strike Team Coordinator will review, verify and enter all data into the appropriate 
datasheets in VI-CDAC online database, and will be responsible for data security and 
management. 

6. Send all photos to the Strike Team Coordinator to save in a VI-CDAC database folder 
under the site, date, and surveyor name. Always follow the online Best Management 
Practices document located in the VI-CDAC database as a guide for photo and data 
organization. 

7. Strike Team Coordinator will review all photos, tags, and skeleton tallies and enter this 
information into the VI-CDAC database in the “Interventions” section, adhering to the 
online Best Management Practices document for appropriate entry and organization of all 
photos and data. 
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Appendix VII: U.S. Virgin Islands Stony Coral Tissue Loss Disease 
Monitoring Protocol 
Overview: The methodology detailed in this protocol can be applied to already impacted reefs for 
health assessments and healthy reefs to analyze species specific incidence rates, disease spatial 
distribution, effect of density and species diversity on disease prevalence, and impact of disease 
on both coral species and benthic community composition. The benefits of this protocol over 
traditional linear transects include: 1) the need to permanently mark only one location - the central 
coral versus start and end points of a transect), 2) a larger area assessed (78.54 m2 in a 5 m radial 
transect versus 10 m2 in a 10 x 1 m linear transect), 3) an estimate of the small-scale spatial 
distribution of the disease and thus whether the distribution may indicate infectious transmission, 
4) lesion progression rates on the central coral colonies, and 5) more consistent surveys of the 
same colonies within the transect, as the transect tape for a linear transect may move from time 
point to time point. The radial transect monitoring protocol is based on the methodology 
previously used to determine the spatial distribution of white plague disease in the USVI (Brandt 
et al. 2013). 

Materials 
€ Dive gear 
€ Safety equipment required for diving (i.e. O2 kit, AED, first aid kit, etc.) 
€ Dive flag/safety sausage on float and reel 
€ Weight belt with two weights (1 per buddy team) 
€ Transect tapes (1 per buddy team) 
€ Cattle tags 
€ Hammer and nails 
€ Clipboards with datasheets (on underwater paper) and pencils 
€ Underwater camera 

Methods 
First and Last Visit: Transect Establishment this information should be recorded using the 
Abundance Counts datasheet below. Healthy colonies within the transect are only counted at the 
beginning and end of the monitoring period in order to assess changes in coral cover, density and 
benthic community.  

1. Select a central coral colony of Colpophyllia natans that is larger than 30 cm. On reefs not 
yet affected by disease, establish transects around healthy C. natans. On reefs affected by 
disease, establish an equal number of transects around diseased and healthy C. natans.  

2. Secure the cattle-tag with the unique identification code into the reef structure with a nail 
and hammer as close to the colony as possible without harming the coral. Attaching 
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brightly colored flagging tape to the nail underneath the tag is suggested, as it makes 
locating the tag slightly easier upon later visits. 

3. Next, take an overhead photo of the coral making sure to include the tag (see example 
below). 

4. Place a weight belt over the cattle tag and attach a transect tape. 
5. Swimming a full 360o around the central colony, tally all living corals within one meter of 

the central colony. This can be made easier by having one diver hold the transect tape while 
a second diver counts the corals. 

6. Repeat step 5 for the full 5m of the radial transect. 
7. Record a slow and steady video of the reef from 30cm directly above. The video should be 

approximately 2 minutes long and capture the full diameter of the radial transect. 

Subsequent Visits: Health surveys this information should be recorded using the Health Survey 
datasheet below. These surveys should be repeated every week or every two weeks after 
establishment of a plot to assess disease incidence. The central coral should be assessed upon each 
visit. If the central coral becomes affected, it is recommended that a photo be taken with a scale 
upon each visit so that disease lesion progression rates can be estimated. 

1. Locate the central coral colony. 
2. Clean the cattle-tag of algae and other biofouling. 
3. Take an overhead photo of the central colony with cattle-tag in view (see example below). 
4. Using modified AGRRA methods assess the health of the central colony. Identify the coral 

to species, its maximum width, percent old and recent mortality, percent bleaching/paling, 
and what disease is affecting the coral. Recent mortality is differentiated from old mortality 
by minimal to no algal recruitment and clearly visible structures of the denuded skeleton. 

5. Place a weight belt over the cattle tag and attach a transect tape. 
6. Swimming a full 360o around the central colony, assess the health of all diseased corals 

(using the same methods as detailed in step 4) within one meter of the central colony. Note 
that these corals’ distances from the central coral need to be measured to the nearest 
centimeter. This can be made easier by having one diver hold the transect tape while a 
second diver counts the corals. 

7. Repeat step 6 for the full 5m of the radial transect. 
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Example photo of the central colony of a radial transect with cattle-tag in view. 

 

Radial Transect Survey Design 
A central colony of Colphophyllia natans is tagged with a unique identification code. Next, in one-meter 
wide rings, the health of all unhealthy colonies is assessed using a modified AGRRA method; while the 
total colonies of each species present are recorded. These one-meter wide rings are repeated radiating 
outward from the central coral colony for a total of five meters.  
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Appendix VIII: U.S. Virgin Islands Decontamination Protocol 
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