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MANAGEMENT ZONE
FLORIDA’S CORAL REEF

Presenter Notes
Presentation Notes
Florida’s Coral Reef is an important aesthetic and economic resource that extends 350+ miles from the Dry Tortugas in the south to the St. Lucie inlet in the north. It is the only coral reef system in the continental United States and is home to over 40 species of reef-building corals that provide shelter, food and breeding sites for millions of plants and animals. In this map, Coral Reef and Hardbottom are highlighted in orange.The northern third of this reef system, outlined in blue, is named the Kristin Jacobs Coral Reef Ecosystem Conservation Area or as we like to call it the Coral ECA, extending from the northern boundary of Biscayne National Park in Miami-Dade County to the St. Lucie Inlet in Martin County. This area is managed by Coral Reef Conservation Program staff within DEP. Biscayne National Park, and the Dry Tortugas National Park are managed by the National Park Service. The Florida Keys National Marine Sanctuary is co-managed by the National Ocean and Atmospheric Administration, also known as NOAA and DEP. Additionally, John Pennekamp State Park is managed by DEP and the Tortugas Ecological Reserve is managed by NOAA.



TRAINING OVERVIEW

What Is Coral Bleaching?

SEAFAN and the 
BleachWatch Early Warning Program

Your Contribution

Coral Disease in Florida

Coral Anatomy

Presenter Notes
Presentation Notes
So now that we have that context of Florida’s Coral Reef, here is the overview of today’s trainingwe will …Review Coral AnatomyCoral BleachingDiscuss the current coral disease outbreak in Florida-   Discuss the BleachWatch Early Warning Program, and then most importantlyHow you can contribute to the program



CORAL ANATOMY 101

Presenter Notes
Presentation Notes
There are 2 categories of corals- stony corals (also known as Scleractinia corals) and soft corals. For this class, we’re going to be focusing on the stony corals. *Ask if they know if a coral is a plant/animal/or rock?*Corals are animals (they are in the same family as jellyfish and anemones), but they have both plant and mineral components (which I’ll tell you more about). These animals secrete a hard, limestone exoskeleton which is why they are called reef-building corals or stony corals. What we’re used to seeing- like in the photo- is a coral colony, which is made up of numerous individuals called coral polyps (CLICK photo 2).  (OFAV, Orbicella faveolata – Mountainous Star Coral).  



CORAL ANATOMY 101

Two Feeding Methods: 
• Filter feeding 

(nematocysts).

• Symbiotic relationship 
(zooxanthellae).

Presenter Notes
Presentation Notes
Looking at the cross section of a coral polyp, we can see they have this hard limestone skeleton (CLICK) which provides the coral’s structure. This skeleton is made of calcium carbonate (the mineral part of the coral). PHOTOSCovering this skeleton, is a soft tissue (CLICK) that forms a polyp, with tentacles (CLICK) surrounding the central mouth. PHOTOSEach of these polyps are the ones secreting that white limestone skeleton. If you look closer at the tentacles, this is where the coral feeds in two different ways:The first way 1 - They are filter feeders – so on the outside of their tentacles they have stinging cells (called nematocysts) which they use to capture plankton from the water column (at night). (this only provides between 5-10% of food/nutrients. So, you might be asking yourself, how else do they feed because that isn’t muchThe second way 2 (CLICK) – Corals also have a mutually-beneficial relationship with a microscopic algae called zooxanthellae, located deep inside their tissue. This mutually-beneficial relationship is called a SYMBIOTIC Relationship, since both the coral polyp and the zooxanthellae benefit from this relationship. This symbiosis is where the coral contains a plant-like component. 



CORAL ANATOMY 101
ZOOXANTHELLAE

Zooxanthellae 
Provide:
• 90% – 95% of 

nutrients.
• Normal 

“healthy” 
coloration of 
corals.

Presenter Notes
Presentation Notes
Here is a great close-up of a coral polyp. You can clearly see the translucent, living coral tissue, punctuated with cells of zooxanthellae. In places where zoox are present, the tissue appears colored (brown, in this case). In places where there are no zoox, the tissue appears to be clear/translucent. Zooxanthellae is kind of a weird word so a fun way to remember this is “zooxanthellae lives in the belly” The zoox are important for two reasons. The 1st Reason *CLICK* zoox actually provide 90-95% of food/nutrients that corals need to survive:Zoox photosynthesize, meaning they convert carbon dioxide and energy from the sun into carbohydrates and oxygen that the coral needs to survive.The 2nd Reason *CLICK* zoox are also responsible for the normal, healthy color of coral. Living coral tissue is actually clear in color. If you can see in the picture of the coral polyp, all those tiny golden-brown specs are zoox, giving the coral polyp an overall golden color. 



CORAL ANATOMY 101
VARIATIONS OF GROWTH AND COLOR

Presenter Notes
Presentation Notes
Corals don’t just come in one shape or size; they have a range of growth variations based on the way the corals deposit their exoskeleton. Here you can see all the different growth forms.Corals can come in a range of colors- in SE Florida, these are usually earth-toned colors. Either way, you can’t see that white skeleton because of the algae in the tissues which is giving it that color. 



TRAINING OVERVIEW

What Is Coral Bleaching?

SEAFAN and the 
BleachWatch Early Warning Program

Your Contribution

Coral Disease in Florida

Coral Anatomy

Presenter Notes
Presentation Notes
Now that we have covered coral anatomy, we will be focusing on coral bleaching 



CORAL BLEACHING

Healthy Coral

Zooxanthellae

Stress

Presenter Notes
Presentation Notes
Healthy coral colonies are composed of *CLICK* numerous individual polyps, each of which contain zooxanthellae within their tissue. When the coral polyps become stressed *CLICK*, their natural stress response is to expel their zoox. *CLICK* (the exact mechanism by which this occurs has been the topic of much research in recent years)



CORAL BLEACHING

Healthy 
Coral

Photo: Ken Nedimyer

Zooxanthellae

Bleached Coral
O2

Stress

Presenter Notes
Presentation Notes
Without the zoox, the coral polyps lose their coloration. What’s left is the clear, living coral tissue covering their white, limestone skeleton. Because the corals turn from being colored to appearing white, this is termed “coral bleaching.”Coral Bleaching is a natural response that can occur from a number of environmental disturbances. - Can you name some of the stressors? (CLICK):Pollution/oil spillsLow oxygen  in the waterExtremes in solar radiation or sea temperature (not only warm water but also cold water)Changes in salinitySedimentation Disease, etc.



CORAL BLEACHING

Paling BleachedHealthy

Presenter Notes
Presentation Notes
Coral bleaching is actually a gradual process.  Here you can see the progression from healthy (colored) to bleached (white) with an intermediate phase (some color retained, some white patches) called paling which we will learn more about a little later.



No!

Bleached Coral

CORAL BLEACHING
IS A BLEACHED CORAL DEAD?

Presenter Notes
Presentation Notes
NO! (CLICK) Bleached corals are still living – it still has live coral tissue, but the zooxanthellae are gone and therefore so is their color. Another way to think about it as being in the ICU in the hospital….it’s just under a lot of stress but can be brought back to full health. 



CORAL BLEACHING

Healthy Coral Bleached Coral Dead Coral

Water Temperature Returns to Normal

Water Temperatur Prolonged Temperature StressWater Temperature Increases

Presenter Notes
Presentation Notes
If the stress is removed and the environmental conditions return to normal soon enough (CLICK), that coral has a chance to regain their zooxanthellae and can survive the bleaching event (CLICK)—typically takes weeks to months for corals to regain their zoox, which varies based on the species of coral. Unfortunately (CLICK), it only takes a matter of days to weeks for a coral to bleach (CLICK), and if those stressors continue or are severe enough for an extended period, it can lead to death (CLICK).  



CORAL BLEACHING

Healthy Coral Bleached Coral Dead Coral

Is the coral resilient?

Presenter Notes
Presentation Notes
The Mysterious QUESTION  we have with bleached corals is…will they regain their zooxanthellae and return to their healthy condition and survive *CLICK*, or will it die if those stressors persist?In other words – is the coral resilient (CLICK) ? (Resilience is the ability to either withstand an impact and not bleach at all or recover from one when it does happen)And this question is really what the BleachWatch Observer Network (you all) are here to help us figure out. 



CORAL BLEACHING
LONG-TERM EFFECTS

Photo: Ken Nedimyer

Susceptible to 
Disease

Susceptible to 
Death

Coral growth
Susceptible to 

Predation

Reproduction

Loss of habitat

Presenter Notes
Presentation Notes
But whether or not the coral recovers from bleaching, there some noticeable long-term effects, Since the corals have lost their primary source of food, they have less energy available for skeletal growth and reproduction. But their overall health has been compromised leaving them more susceptible to things like: (a) disease, (b) predation, (c) deathUltimately, dead corals result in a loss of habitat for other creatures on the reef. 



CORAL BLEACHING
SEVERE MASS-SCALE EVENTS

2010 Cold-Water Event

2015 Warm-Water Event

Presenter Notes
Presentation Notes
Here’s an infographic from National Geographic showing the history a mass coral bleaching events. The first widespread bleaching we ever saw was from 1982-1983 associated with El NinoAnd then we have global bleaching events in 1998 and again in 2010 (cold water event).But the longest event ever observed was just not too long ago from 2014-2016. With back to back years, it means corals didn’t have any time to recover before they are were hit again with intense stress. 



CORAL BLEACHING
ACROSS SPATIAL SCALES

Orbicella annularis
Partially Bleached/Upper Surface

Mound/Boulder Coral, Bleached Mound/Boulder Coral, Bleached

Photo:  Mote Marine Laboratory

Brain Coral, Paling Mound/Boulder, Partial Bleaching

Presenter Notes
Presentation Notes
Here are some photos of coral bleaching.Bleaching can be across broad sections of the reef tract like the top two pictures or it can just affect individual coral colonies like in the bottom two pictures. But the most important thing to remember, is that the tissue is still there, corals polyps are still alive, just without their zooxanthellae.



CORAL BLEACHING

Photo:  Mote Marine Laboratory

BleachedHealthy

Brain Coral Mound/Boulder Coral, Bleached

Presenter Notes
Presentation Notes
Bleaching ExamplesSo I also want to point out that bleaching can vary at all scales (by region, reef, site, species, and colony) and may be due to a variety of reasons that cause one coral to bleach over another including exposure, depth, location, currents that might be cooling one and not another, etc.Photo LEFT: So that’s why the corals in the photo on the left shows adjacent colonies of brain coral but one is bleached and the other is not (photo showing Symmetrical Brain Coral – Psuedodiploria strigosa). *CLICK*Photo RIGHT:. To make things even more complex, it’s not as simple as white = bleaching. There is one species that we see here in Florida, the Massive starlet coral which is a – Siderastrea siderea) which can appear fluorescent blue, purple or pink when bleached. –that’s because this one species in particular has pigments in their tissues. It happens to look like an encrusting sponge so just be mindful of that.So how do you guys feel about bleaching now? Do you think you can recognize it?



CORAL BLEACHING
NOT BLEACHING

White tips are new growth.

Presenter Notes
Presentation Notes
Branching corals have fast growing tips where the zooxnthellae have not yet caught up – this is not bleaching.



CORAL BLEACHING
LONG-TERM EFFECTS

Presenter Notes
Presentation Notes
This is showing some examples of what predation bites look like – this is different then coral bleaching. Parrotfish and fireworms 



QUIZ QUESTION #1
HOW DO CORALS FEED?

A. Using their tentacles.
B. Using their teeth.
C. Through a symbiotic relationship.

Presenter Notes
Presentation Notes
So now that we’ve done a little introduction to coral anatomy and bleaching, I wanted to ask some quick questions to review the content we just learned. (LAUNCH POLL) For this one their can be more than one right answerA & C: Through a symbiotic relationship, and with their tentacles! But symbiotic relationship is how they get most of their nutrients – up to 95%



QUIZ QUESTION #1
T/F: A BLEACHED CORAL IS A DEAD?

A. True.
B. False.



QUIZ QUESTION #1
HOW DO STONY CORALS GET THEIR COLOR? 
BLEACHED CORAL IS A DEAD?

A. Genetic inheritance.
B. Zooxanthellae.
C. Light reflectance.



TRAINING OVERVIEW

What Is Coral Bleaching?

SEAFAN and the 
BleachWatch Early Warning Program

Your Contribution

Coral Disease in Florida

Coral Anatomy

Presenter Notes
Presentation Notes
Thank you all for participating in the polls and testing your knowledge !Ok… so now I will take a couple questions before we jump into Coral Disease. The recent outbreak in Florida has sparked the need to expand this program to include reports of coral disease. * Interact with the screen more in the disease section * 



CORAL DISEASE
WHAT CAUSES IT?

Virus

Fungus

Bacteria

Presenter Notes
Presentation Notes
Coral diseases generally occur in response to some microscopic organism such as bacteria, virus, or fungusThe origins and mechanisms of diseases on corals are still not very well known. And it’s difficult to determine how these biological responses occur. But things such as sewage input, pollution, or other environmental stressors are often the root causes. Coral bleaching can leave corals in a weakened state, making them more susceptible to infections from coral diseases. Black-band disease, yellow-band, and discolored spots appear as spots or lesions on the surface of the coral. And over time, these lesions progress across the corals surfacing consuming the living tissue and leaving the stark white skeleton behind. Other diseases like white-band, white-plague, white-pox and Stony Coral Tissue Loss Disease, often cause large patches of living coral tissue to slough off, exposing the skeleton beneath. In both cases, diseases are usually characterized by a distinct line between live and dead tissue as you can see in these photos. And that’s an important feature in distinguishing between coral bleaching



CORAL DISEASE
IDENTIFICATION

Presenter Notes
Presentation Notes
So once the bare coral skeleton is exposed, it becomes this breeding ground for algae and other encrusting invertebrates. To help you recognize coral disease…How many of you have seen a can or other marine debris on the ocean floor? What is always on the outer surface? **hint it gets all slimy and this is what happens with the dead coral – turns kind of green and brown**!Well, the recently exposed skeleton will fairly quickly be covered with a thin layer of filamentous algae and will stop appearing bleach white. And once this happens, it really compromises the overall health of the colony. Which is what you’re seeing in this photo. Algae and sediment are covering the dead exposed skeleton and the disease is progressing toward the brown “healthy” tissue which still has zooxanthellae.Photo: Brain coral with tissue loss disease. 



CORAL DISEASE
BLEACHING VS. DISEASE

Healthy Bleaching Tissue Loss

Presenter Notes
Presentation Notes
Here is a really great graphic of polyps to indicate the difference. The yellow polyp on the left has full color which means it’s healthy. As we move to the polyp in the middle, you can see it’s gradually losing all it’s color, but the polyp is still in tact. The polyp on the right also loses its color however it then eventually disappears because the tissue is completely gone. And that’s what happens with coral disease. 



CORAL DISEASE
BLEACHING VS. DISEASE

Presenter Notes
Presentation Notes
Although both coral bleaching and coral disease can cause a white appearance on the coral, there is a key difference to readily distinguish between the two conditions. The main difference in identifying coral bleaching from coral disease is that when a coral bleaches, it’s still alive, so the clear tissue is still present overlaying the coral skeleton. When a coral has been infected by disease, the tissue will start to die, leaving the bare skeleton exposed. Eventually, this newly exposed skeleton becomes colonized by algae. Areas that are diseased (in pink) and the areas that are bleached (in yellow) – you can see which parts still have live tissue. 



CORAL DISEASE
BLEACHING VS. TISSUE LOSS

Presenter Notes
Presentation Notes
This is actually not disease, but it gives you an idea of what dead polyps look like (bare skeleton) compared to bleached polyps with live tissue on them. 



CORAL DISEASE
STONY CORAL TISSUE LOSS DISEASE (SCTLD)

Stony Coral 
Tissue Loss 

Disease Outbreak

2014 – Present

Presenter Notes
Presentation Notes
So the specific outbreak in Florida that caused us to expand BleachWatch to include disease started in 2014, and has been termed Stony Coral Tissue Loss Disease



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2014: Reports were first observed in summer of 2014 in Miami-Dade County (just north of Biscayne National Park)



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2015: It rapidly started spreading north first through Broward County and slowly south into Biscayne National Park….if you recall, 2014 and 2015 were extremely bad bleaching years, so the corals were already in a weakened state. 



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2016: spread through Palm Beach County and into the upper keys. 



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2017: spread across the entire northern portion of the reef tract through Martin County and into the middle keys



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2018: The disease continued to spread throughout the Middle Keys



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2019 The disease spread mostly through the lower Keys



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2020: SCLTD progressed through the Marquesas



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

Presenter Notes
Presentation Notes
2021: Unfortunately, the disease has now spread to the Dry Tortugas, which means it is now officially throughout the entire Florida’s Coral Reef and in 2022 this map now looks the same.



CORAL DISEASE
CARIBBEAN CORAL DISEASE OUTBREAK

Presenter Notes
Presentation Notes
And to date, we know that disease has progressed to various countries, island nations and territories throughout the Caribbean Jamaica, Mexico, Sint Maarten, the US Virgin Islands, Dominican Republic, Turks & Caicos Islands, Saint-Martin, Belize, Sint Eustatius, The Bahamas, Puerto Rico, British Virgin Islands, Cayman Islands, Guadeloupe, St. Lucia, Honduras and MartiniqueWe don’t exactly know how it’s being spread, but we do know that the disease is waterborne. There are some people looking into ballast as a potential vector for transmission, but many other methods are being thoroughly researchedRED points = SCTLD presentGREEN = SCTLD not presentPURPLE = New submission, under reviewYELLOW = May be Present



CORAL DISEASE
STONY CORAL TISSUE LOSS DISEASE (SCTLD)

Presenter Notes
Presentation Notes
The types of corals being affected are our primary reef-building corals. And some of these are now largely absent from sites – particularly in MD and Broward (where the outbreak started). Florida's Coral Reef is an economically and ecologically important ecosystem. It drives the south Florida economy – reef-related activities in Florida generate $6.3 billion annually and support roughly 71,000 jobs just in Martin, Palm Beach, Broward, Miami-Dade, and Monroe Counties. The reef also protects the coasts from storms, provides a habitat for fish, and provides many other benefits. Because of the severity and unknown characteristics, and because we haven’t been able to identify the disease agent, we had to give it a name. It’s different than any other disease because of the high prevalence, the high number of coral species affected (>20), rapid mortality, high rates of disease transmission, and large geographic area. Due to the loss of tissue it was deemed “Stony Coral Tissue Loss Disease” or SCTLD for short



CORAL DISEASE
BACKGROUND LEVEL 

2%-3%

Florida’s “Normal” 
prevalence of 

disease is

Presenter Notes
Presentation Notes
For context, Background levels of disease are common for Florida but (CLICK)



CORAL DISEASE
BACKGROUND LEVEL 

66%-
100%

(in susceptible species)

Very High = 

Presenter Notes
Presentation Notes
This current outbreak is unique in that prevalence rates have ranged between 65% to 100% at some sites for some species. 



CORAL DISEASE
DISEASE PROGRESSION THROUGH TIME

UnaffectedAffected
More than half 

of Florida’s 
reef-building 
coral species 

are 
susceptible.

Presenter Notes
Presentation Notes
This particular disease is also extremely INFECTIOUS! More than half of the approximately 45 species of Florida’s reef-building corals have been affected.



Progresses Rapidly!

High Likelihood of Complete Mortality

CORAL DISEASE
STONY CORAL TISSUE LOSS DISEASE (SCTLD)

Presenter Notes
Presentation Notes
To give you an idea of progression rates, once a coral is infected, observations show that the colony will die within weeks to months.From these time series photos, you can see how quickly the disease spread across the colony in just one month.



CORAL DISEASE
MOST IMPACTED SPECIES: PILLAR CORAL

95% loss of 
known populations.

Presenter Notes
Presentation Notes
These two ESA (Endangered Species Act of 1973) listed species are among the most impacted by this disease outbreak: Pillar Coral (Dendrogyra cylindrus) and Mountainous star coral (Orbicella faveolata)For Pillar, which was already absent along the reef, we’ve lost over 95% of our known colonies across Florida's Coral Reef. Fortunately, there were efforts to collect fragments of these known colonies and store them in a gene bank to later outplant back on the reef once the disease settles down. 



CORAL DISEASE
MOST IMPACTED SPECIES: MOUNTAINOUS STAR CORAL

Presenter Notes
Presentation Notes
This "Big Momma" was the largest known colony of Mountainous Star coral (Orbicella faveolata) in Southeast Florida. At more than 330 years old, it was older than the United States. It survived the industrial revolution, numerous hurricanes, and the many stressors associated with the rapid urbanization. "Big Momma" died in a matter of three to four months after contracting this tissue-loss disease.



CORAL DISEASE
LANDSCAPE PHOTOS

Presenter Notes
Presentation Notes
These landscape photos show numerous corals being hit by the disease outbreak (not just one here and there). Each infected colony is indicated by the yellow arrows. (CLICK for 2  more pics)



CORAL DISEASE
DISEASE REPONSE PARTNERS

48

Callaway Marine 
Technologies, Inc.

Presenter Notes
Presentation Notes
So, the question I am sure you all have is what are people doing about it?DEP is co-leading the response effort with FWC, NOAA, and NPS. We are working with numerous partners from federal, state, and local governments, universities, non-governmental organizations, and most importantly, the South Florida community on a multi-faceted response effort. We have established 10 teams that are focused on different aspects of the response like research, intervention, coral rescue, communications, data management, and restoration (to name a few)We’ve also started working with some other international partners throughout Mexico and the Caribbean because of the wide geographic outbreak of this diseaseSEAFAN and BleachWatch reports through citizen engagement have been paramount in understanding the spatial extent of the outbreak as well as the different types of corals being affected.   If there are questions at this point about disease response, tell them I can put them in touch with our disease response coordinators.

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiQhY7XqJDfAhUCL30KHVqnBXEQjRx6BAgBEAU&url=http://logos.wikia.com/wiki/File:Seaworld_logo.svg.png&psig=AOvVaw3hCwLoQTwGcP1b-n0eJuNG&ust=1544361386657467


QUIZ QUESTION #4
WHAT FEATURES SEPARATE BLEACHING FROM DISEASE? 

A. Presence of live tissue.
B. The color white.
C. Sharp, defined line.
D. Both A and C.
E. All the above.

Presenter Notes
Presentation Notes
Alright, let’s do another quick question break to make sure we are all on the same page(CLICK) D: Both A and C(the color white can be associated with bleaching AND disease)



TRAINING OVERVIEW

What Is Coral Bleaching?

SEAFAN and the 
BleachWatch Early Warning Program

Your Contribution

Coral Disease in Florida

Coral Anatomy

Presenter Notes
Presentation Notes
Questions on coral disease before we move onto the SEAFAN and BleachWatch program? 



SOUTHEAST FLORIDA ACTION NETWORK
SEAFAN

A community-based 
reporting 

and response program for 
marine incidents affecting 
southeast Florida’s coral 

reef ecosystem.

Presenter Notes
Presentation Notes
SEAFAN - Southeast Florida Action NetworkFor some background, DEP CRCP is responsible for managing over 100 miles of coral reef and only has a staff of about 15 people. Although we would all love to be out on the reef everyday it is impossible for us to know what is happening across the region everyday, therefore we rely on members of the community to let us know if they are observing anything unusual – So we started this program called the Southeast Florida Action Network, or SEAFAN to allow people to report those incidents so we can coordinate a response. 



SEAFAN

See a marine 
incident ? 

REPORT IT ! 

www.SEAFAN.net/report

1-866-770-SEFL (7335)

Presenter Notes
Presentation Notes
Our main citizen science program is SEAFAN or the Southeast Florida Action Network.SEAFAN is a community-based reporting and response program for marine incidents, and we have recently expanded this program into the Florida Keys through a partnership with Mote Marine Lab.This infographic shows you the different types of marine incidents that can be reported through SEAFAN by local citizens. To report an incident to SEAFAN, no training is required, and you can submit one by visiting our report form at www.SEAFAN.net/report or by leaving a voicemail at the SEAFAN hotline number listed here. 

http://www.seafan.net/report


SEAFAN
BLEACHWATCH

BleachWatch is an early warning system 
for coral bleaching in Southeast Florida.

Presenter Notes
Presentation Notes
BleachWatch is our second citizen science program which falls under SEAFAN but focuses specifically on coral bleaching and disease. It was developed in 2013 to focus on bleaching, but in 2016, SEAFAN responded to the disease outbreak by expanding the BleachWatch program to include observations of coral disease. 



BLEACHWATCH
CORAL BLEACHING FROM 1980-2010

Map provided by ReefBase High
Medium
Low
No Bleaching
Severity Unknown

Coral Bleaching

Presenter Notes
Presentation Notes
Coral Bleaching, 1980 - 2010The reason we have this program is due to the fact that since the 1980s, coral bleaching has increased in frequency, both along the Florida's Coral Reef as well as worldwide, which has led to significant deterioration of reefs.So BleachWatch was created to help monitor the reef for coral bleaching both before it happens, during, and after each bleaching incident…This program helps us understand:Where bleaching is taking place, What species are more vulnerable, How long and severe the event is, and Ultimately, what is the recovery and resilience potential of those coral reefs.



BLEACHWATCH

Kristin Jacobs Coral Reef  Ecosystem Conservation Area

State Park

Florida Keys National Marine Sanctuary
Federal Park or Refuge

SEAFAN 
BleachWatch

Florida Keys 
BleachWatch

Presenter Notes
Presentation Notes
This program was originally developed for the Great Barrier Reef in Australia. It has since been adopted in the Florida Keys and used for about 17 years… In 2013, SEAFAN BleachWatch was implemented on the northern portion of the reef along mainland southeast Florida, which includes Miami-Dade, Broward, Palm Beach and Martin counties. This is the area that is managed by DEP’s Coral Program in this region (red).The Florida Keys BleachWatch operates within the National Marine Sanctuary (blue). Although these programs are separated by political boundaries, the two BleachWatch programs are essentially the same, and work very closely with each other.



BLEACHWATCH
PROGRAM OBJECTIVES

Environmental 
Monitoring

Involve Citizen 
Scientists

Issue “Current 
Conditions” Reports

Presenter Notes
Presentation Notes
BleachWatch ObjectivesThe goal of Bleachwatch is to ‘Provide an Early Warning Alert for coral bleaching by*CLICK* Monitoring climate and sea temperatures,*CLICK* Involving the community (YOU ALL) in assessing the condition of coral reefs, *CLICK* And combining all that information to produce summaries of ‘Current Conditions’ in the region. Which are sent to anyone who is interested but also to resource managers who might be able to use that information for decisions or other purposesI will briefly discuss the Environmental Monitoring side of the program (which is something that I do as the program coordinator) and then we will get into your involvement in this program!



BLEACHWATCH
ENVIRONMENTAL MONITORING

Corals start to become stressed

August 2014

High Temperatures 
(Hot Spots)

Presenter Notes
Presentation Notes
Environmental MonitoringEnvironmental monitoring involves sea surface temperature (SST) data from a program called NOAA Coral Reef Watch Basically, we know corals are more likely to bleach if the waters are warmer than usual. So this map shows areas where SST is higher than usual – these are called hotspots.The take home here is that anywhere you see yellow are areas where the water is at least 1 degree Celsius warmer than usual). *CLICK* Science has shown that corals start to become stressed in these conditions. 



BLEACHWATCH
ENVIRONMENTAL MONITORING

August 2014

Significant coral bleaching likely Widespread bleaching and mortality

Extended Time
(Degree Heating Weeks)

Presenter Notes
Presentation Notes
Environmental MonitoringCoral bleaching risk increases even more if the temperature stays warm for a long time (using this crazy unit called Degree Heating Weeks). Take Home: If temperature is elevated slightly for 4 weeks = significant coral bleaching is likely *CLICK*. If temperature is elevated slightly for 8 weeks or more you can expect widespread bleaching and mortality *CLICK*.



SEAFAN
BLEACHWATCH

August 2014

Bleaching Alerts+ =High Temperatures 
(Hot Spots) 

Extended Time
(Degree Heating Weeks) 

Presenter Notes
Presentation Notes
Environmental MonitoringBased on how warm the water is *CLICK* and the length of time the water stays warmer than usual *CLICK*, NOAA issues Alert Areas *CLICK* – which include 5 categories based on how likely bleaching is to occur. White = No Stress: No Bleaching is likelyBleaching Watch = the greenish areas: Water temperature is only elevated a small amount so we’re keeping an eye on it because corals might become stressed= still below temperature at which corals usually become stressedThe orange = Bleaching Warning: the waters have passed that 1 degree Celsius threshold so we can expect that corals are stressed and bleaching is possible. Lighter red is a Bleaching Alert Level 1 which means coral bleaching is likelyAnd then dark red is Bleaching Alert Level 2 which is widespread bleaching and mortality is likelySo this is a really nice way to summarize the information. But remember that in Florida, most corals are only really located right along our coast. 



TRAINING OVERVIEW

What Is Coral Bleaching?

SEAFAN and the 
BleachWatch Early Warning Program

Your Contribution

Coral Disease in Florida

Coral Anatomy

Presenter Notes
Presentation Notes
So enough about Environmental monitoring, lets get into how you can participate. All of that environmental monitoring we just talked about will be conducted by myself as the BleachWatch Program Coordinator; Now we will move on to the last portion of our training: (CLICK) YOUR CONTRIBUTION… which we will be discussing for the remainder of the class. Does anyone have questions before we move on to this? *PAUSE*



TRAINING MATERIALS

All Available Online!
1. Program Overview.
2. Bleaching Fact Sheet.
3. Disease Fact Sheet.
4. *Datasheet*.
5. Datasheet Instructions.
6. Coral Condition ID Guide (booklet).
7. Coral Cheat Sheet (beginner level).

www.SEAFAN.net/BleachWatch

Presenter Notes
Presentation Notes
In this photo are all the training materials. The materials include: Program overviewbleaching and disease fact sheetsDatasheet - use to report your observationsData sheet instructions for how to fill out the data sheet Coral Condition ID guide which can be printed as a booklet so you can take it with you on the boatAll the information that is being provided today during the class is summarized in these materials. But all of this is ALWAYS readily available on the website at www.SEAFAN.net/BleachWatch *NEW*Dive slates have the data sheet information printed on them so you can record your observations while on the dive. (Just keep this hooked to your BCD so you have them every time!). After you submit your first report, we can send you a dive slate if you want. Just note that this is your first report when you submit it, and I will get in touch about the dive slate!

http://www.seafan.net/BleachWatch


OBSERVER DETAILS

Presenter Notes
Presentation Notes
The most important thing is the data sheetsWe are going to go through this section by section.Section A. Observer DetailsDate and Time of visit – this is the most important and used for looking up environmental data.Contact information (name and email is always required, phone number is optional)Organization or Vessel information (did you go out with a dive charter company?)Type of Observer…(resident, visitor, commercial, etc…helps categorize where most information is coming from and where to focus for future years) but this sort of helps us keep track of the types of people filling out reports. 



SITE INFORMATION

N 25 40.450 W 80 5.920
Emerald Reef

95 84 87 30

20 25

Presenter Notes
Presentation Notes
Section B. Site InformationIdeally…we would love GPS Coordinates *CLICK*, but if not, location or site name description would be fine (like Lauderdale-by-the-Sea we know where that is) or even a street name (which we can look up on a map). *CLICK*Depth range of the site *CLICK*County – helps categorize observations regionally. *CLICK*Environmental conditions *CLICK* are optional but very helpful if you can or have equipment that can: include wind speed, air, sea surface and bottom temperature, underwater visibility, and cloud cover (all of these things may influence the likelihood that bleaching will occur ex. When there is a clear, calm sunny day it can lead to higher bleaching levels). Because remember, when we were talking about the different types of stressors, corals can stressed by bright sunny skies and clear calm waters. 



OBSERVER DETAILS
SIGNS OF CORAL BLEACHING OR DISEASE?

Finished!

YES NO
Continue To Next 

Section



OBSERVER DETAILS
BLEACHING OR DISEASE?

C.

Types of Corals

Presenter Notes
Presentation Notes
Section C: Bleaching and Disease ObservationsThis is where you will indicate your observations for coral bleaching and disease for each TYPE of coral. This section becomes extremely useful if you have an underwater slate where you would be able to tally within each box during your dive.*CLICK* Before we get into the bulk of this section, we should first review the six different types of corals



TYPES OF CORAL

Presenter Notes
Presentation Notes
These come from Paul Humann’s Reef Coral Identification book (highly recommended if you do want to learn more) * Pass around the coral book and inform them that this is the bible * 



TYPES OF CORAL
CORAL MORPHOLOGIES

Brain Corals

Branching and Pillar

Flowering and 
Cup

Fleshy Corals

Mound, Boulder and 
Encrusting

Plate, Leaf and Sheet 

Drawings are courtesy of Reef Coral Identification
2003 Copyright New World Publications 

Presenter Notes
Presentation Notes
More experienced observers are encouraged to identify by family, genus, and/or species where possible (in notes section). It’s absolutely not necessary though. Some species are more resistant to bleaching than others, so this will enable us to monitor the progress and severity at this site.The following 6 slides show examples in each group: From least common in SE FL to the most common



TYPES OF CORAL
FLOWERING AND CUP

Flowering and Cup

Smooth Flower Coral

Smooth Flower Coral

Smooth Flower Coral

Presenter Notes
Presentation Notes
Flowering & Cup: (corals where corallites appear independent from the rest of the colony) = almost like a bouquet of flowers:  Smooth Flower Coral-may see this in the gray/yellow color to blue/purple 



TYPES OF CORAL
FLESHY 

Mushroom Coral

Fleshy Corals Cactus Coral

Spiny Flower Coral

Presenter Notes
Presentation Notes
Fleshy Coral: (have a fleshy/fuzzy appearance) = Cactus Coral and Mushroom coral Some people get confused with brain coral but they look somewhat soft and fuzzy—but don’t touch it! 4 species total, fairly uncommon in SE FL – more common in KeysCome in lots of color varieties



TYPES OF CORAL
PLATE, LEAF AND SHEET

Plate, Leaf & Sheet Whitestar Sheet  Coral

Lettuce Coral Lettuce Coral Lettuce Coral

Presenter Notes
Presentation Notes
Plate, Leaf & Sheet (flattenerd/layered) – Grow in thin sheets or flattened plates3 species, but only two primary types here in FL:Agaricia agaricites = Lettuce CoralAgaricia lamarcki = Whitestar Sheet Coral – noticeable white dots



TYPES OF CORAL
BRANCHING AND PILLAR

Branching and Pillar

Staghorn Coral

Elkhorn Coral

Finger Coral Pillar Coral

Presenter Notes
Presentation Notes
Branching and Pillar: (like the name suggests, these are the ones with noticeable branching or pillar shape) = Elkhorn, Staghorn, Finger Coral and Pillar Coral.5 species total in SEFL Elkhorn, Staghorn and Pillar are on the ESA Threatened list



TYPES OF CORAL
BRAIN 

Brain Corals
Boulder Brain 
Coral

Grooved Brain 
Coral

Knobby Brain 
Coral

Symmetrical Brain 
Coral

Maze Coral

Presenter Notes
Presentation Notes
Brain: (corals with brain-like grooves, are usually round or massive)4 most common species in FL, but 5 totalSymmetrical Brain Coral - Pseudodiploria strigosaGrooved Brain Coral - Diploria labyrinthiformisMaze Coral - Meandrina meandritesBoulder Brain Coral - Colpophylia natansKnobby brain coral (less common) – Pseudodiploria clivosa



TYPES OF CORAL
MOUND, BOULDER AND ENCRUSTING

Mound, Boulder 
and Encrusting Massive Starlet 

Coral

Great Star 
Coral

Smooth Star 
Coral

Lobed Star 
Coral

Blushing Star 
Coral

Elliptical Star 
Coral

Great Star Coral Boulder Star Coral Mustard Hill Coral

Presenter Notes
Presentation Notes
Encrusting/Mound/Boulder: (take on the shape of what they grow on and are usually the massive or round corals – excluding brain). These are by far the most common types of corals in SE FL10 species – almost all have the STAR in their names b/c of the star shape of polypsStar corals (lobed, boulder, mountainous) Great Star coral (big polyps) – Montastraea cavernosaSmooth Star Coral. – Solenastrea bournoni Mustard Hill Coral – Porites astreoides Massive Starlet Coral (the one that bleaches in fluorescent colors) – Siderastrea siderea



BLEACHING AND DISEASE OBSERVATIONS

C.

BLEACHING

Presenter Notes
Presentation Notes
Going back to section C – Now that we know the types of corals, let’s start on the bleaching side.Here, you will mark severity of bleaching for each type of coral. This is where it becomes extremely helpful to have your slate, because you can mark underwater. Four categories:No StressPalingPartial BleachingBleached



High

Low

Bleaching 
Severity

Pale
(discoloration of coral tissue)

Partially Bleached 
(patches of fully bleached or white tissue)

Bleached
(tissue is totally white, no zooxanthellae visible)

Image: FRRP

BLEACHING
SEVERITY

Presenter Notes
Presentation Notes
Paling is the initial stage of coral bleaching—so they are starting to lose color or a very light or yellowish colorThen partially bleached/only on upper surface—these will have patches of fully bleached or white tissueTotally Bleached - no color leftCorals can be tricky because they come in a lot of different colors – tip: look at the color of other corals of the same species at the dive site for comparison.



BLEACHING
PALING

Mound/Boulder/Encrusting Coral

Presenter Notes
Presentation Notes
So, let’s look at some examples of PalingAs you can see here, there is noticeably lighter pigmentPolyps are just starting to bleach or are recovering from bleaching



Pale

Close-up

Photo: FRRP

Mound/Boulder/Encrusting Coral

BLEACHING
PALING

Presenter Notes
Presentation Notes
This is a close-up photo Paling – you can see that the tissue is still there but in some of these polyps the color is gone, and in others it’s starting to fade



BLEACHING
PARTIALLY BLEACHED

Mound/Boulder/Encrusting Coral

Leaf/Plate/Sheet Coral Brain Coral

Presenter Notes
Presentation Notes
Partial BleachingPatches of fully bleached or white tissueGreat Star Coral (Montastraea cavernosa)Lettuce Coral (Undaria agaricia)Grooved Brain Coral (Diploria labyrinthiformis)



BLEACHING
PARTIALLY BLEACHED

Mound/Boulder/Encrusting Coral

Mound/Boulder/Encrusting CoralBrain Coral

Presenter Notes
Presentation Notes
Partial Bleaching Some areas are completely bleached, while others still retain normal coloration. (Bottom pictures are actually partial bleaching with some paling too…)Top: Massive Starlet Coral looks fluorescent pink when bleached (partial bleaching – brown is coral with zooxanthellae). 



BLEACHING
FULLY BLEACHED

Brain Coral

Brain Coral

Presenter Notes
Presentation Notes
BleachedTissue is totally white, no zooxanthellae present—Bleaching (remember to look for clear tissue of coral polyp sometimes it’s more difficult to see on certain species but do the best you can (without touching them)It can vary, so look for other corals around to compare colors. 



BLEACHING
FULLY BLEACHED

Brain Coral

Branching and Pillar Coral

Branching and Pillar Coral

Presenter Notes
Presentation Notes
BleachedTop right: Bleached next to a healthy grooved brain coral. *CLICK*Bleached staghorn coral *CLICK*Bleached finger coral with polyps out (at night). This is not typical during the day – they feed at night.



BLEACHING OBSERVATIONS

Presenter Notes
Presentation Notes
Now that we know the types of coral and the severity of bleaching, you can start to get more specific with your reporting.If you have your slate, tally the colonies, but if not you can just summarize. When you go to report online, you will be able to submit your observations exactly as you’ve tallied them here, but using a categorical scale with single, few, many Using a categorical scale just helps makes it easier to summarize in case you forgot your slate or you weren’t able to count exact numbers. 



Brain Corals

BLEACHING OBSERVATIONS

Presenter Notes
Presentation Notes
This is exactly what the form looks like online so you can indicate None, single, few (2-4), or many (5+) for each type of coral. So we’ll go through a couple practice rounds for Brain and Mound/Boulder since those are the two most common types of corals you will encounter.



BLEACHING OBSERVATIONS

Presenter Notes
Presentation Notes
Start with Brain corals first. From left to right. So we have 3 brain corals that we saw with no stress, so we are going to mark that as the “few” category. *CLICK*For paling, we saw 6 colonies, so that will go into the “many” category. *CLICK*We didn’t see any partially bleached brain corals, so that gets marked as “none” *CLICK*And then finally, we saw one brain coral that was completely bleached, so we add that to the “single” category. *CLICK*



Mound, Boulder 
and Encrusting

BLEACHING OBSERVATIONS

Presenter Notes
Presentation Notes
Same thing for Mound/Boulder corals we’ll run through another one.



BLEACHING OBSERVATIONS

Presenter Notes
Presentation Notes
Again, from left to right on our slate:We saw 5 mounding corals with no stress, so that gets marked as “many” on the report form. *CLICK*We saw one paling colony, so we mark “single” *CLICK*2 colonies we saw were partially bleached, so that gets recorded in the “few” category *CLICK*And then finally we saw no completely bleached mounding/boulder corals, so we mark “none” *CLICK*



DISEASE OBSERVATIONS

Black Band Disease

Tissue Loss (White)

Growth Anomaly

Other/Unknown

Presenter Notes
Presentation Notes
So, any questions about reporting the bleaching information before we move on to the disease section?�Similar process for coral disease by marking for each type of coral. We have four different categories for disease:Black BandTissue Loss (white) – associated with this current outbreakGrowth AnomalyOther 



DISEASE TYPES

Black Band Disease Tissue Loss (White)

Presenter Notes
Presentation Notes
BBD is another fairly common disease here in SE FL. It was actually the first coral disease to be reported in the Caribbean and the Florida Keys. As the name suggests, its characterized by a dark band separating the living tissue from the recently exposed skeleton. Tissue loss is most associated with the current disease outbreak – Stony Coral Tissue Loss Disease - This also includes other white tissue loss disease like white plague, white syndrome, white band It’s difficult to discern these types of diseases in the field so we’re broadly considering all of these white tissue loss diseases. 



DISEASE TYPES

Growth Anomaly

Other/Unknown

Presenter Notes
Presentation Notes
Growth anomaly is another condition to be aware of, although not anything serious at this time. But it’s better for you to be aware of this condition in case we start seeing an outbreak. It will look like this, a kind of protrusion from the rest of the colony that can sometimes also be a slightly different color. Other – things like dark spots disease or other questionable diseases that don’t really fit into the other categories



DISEASE OBSERVATIONS

Presenter Notes
Presentation Notes
Using descriptor words to describe the disease is extremely helpful if you have your slate and are able to take a couple notes underwater. Things like lesion pattern, shape, and colorIf you can ID it to SCTLD then you can add it the notes



DISEASE
LESION PATTERN

Single Multiple

Presenter Notes
Presentation Notes
Don’t stress over remembering these terms, just something to be aware of and extremely helpful when describing different types of diseases. So if you can take notes or remember, it can be helpful to report whether there was a single lesion or multiple



DISEASE
LESION SHAPE

Linear Irregular Circular

Presenter Notes
Presentation Notes
If you notice anything particular about the lesion shape, it can also be helpful to note that, so is it linear, irregular, or circular.



OVERALL OBSERVATIONS

*Select one response

Overall Severity of Bleaching

Presenter Notes
Presentation Notes
Section D. Overall Site ObservationsLooking at the average bleaching and disease across the whole site. This question is actually really important because it helps us understand the overall severity of bleaching, in consideration of all the healthy colonies you saw. What did you see most of? Added category: DEAD CORAL WITH ALGAE – this is important to note site-wide if that’s mostly what you saw. 



OVERALL OBSERVATIONS
DEAD WITH ALGAE

Brain Coral, Dead

Presenter Notes
Presentation Notes
Once the tissue is gone (aka the coral is dead), algae will grow on its skeleton—that’s sort of what this category is about. We don’t know why the coral has died possibly because of bleaching or possibly because of other reasons—either way it’s dead. This category is really intended to capture incidents where the bleaching (or disease) was so bad that corals have begun to die. The way the reefs have been looking these days, this is unfortunately something you will be seeing. 



OVERALL OBSERVATIONS

*Select one response

% of Live Coral Bleached

Presenter Notes
Presentation Notes
Next question: Overall % BleachedAgain this is across the whole site. Check only one!How much of the coral was bleached? 



OVERALL OBSERVATIONS
% OF LIVE CORAL BLEACHED

Category(4) 
51%-75%

Category (2) 
11%-30%

Category (3)
31%-50%

Category (5) 
76%-100%

Category (1) 
1%-10%

Category (0) 
Absent

Presenter Notes
Presentation Notes
This give you a better idea of what this looks like…Photo 1:  No bleachingPhoto 2:  Still a lot of color in the corals, but there is 31-50% that are bleaching.Photo 3:  In this you may be thinking, wait why is that 100, I still see a lot of brown but actually that brown you’re seeing is not live coral tissue it’s actually the underlying rock so you wouldn’t count this. So a really good starting point for this one…would you say more or less than half of the coral tissue was bleached. Then go from there.**HIGHLIGHT difference between here and the Keys – In southeast Florida we have about 2 – 3% coral cover so even category 5 (76-100%) bleaching won’t usually look like this. 



OVERALL OBSERVATIONS

*Select one response.

% of Live Coral Diseased

Presenter Notes
Presentation Notes
Next question: Overall % DiseasedAgain this is across the whole site. Check only one!



OVERALL OBSERVATIONS

*Multiple responses.

Other Bleaching Indicators: Non-Stony 
Corals

X

X

Presenter Notes
Presentation Notes
So the last question in this section is other bleaching observations because it’s not just corals that bleach. There are important indicators of bleaching events that are not included in the stony coral category, including fire coral, palythoa, and soft corals.  We include these on the data sheet for reference.Just need to circle if you observed bleaching on these anywhere in your site we don’t care if it’s technically paling or partially. Just simply circle it. 



OTHER BLEACHING INDICATORS

Stinging 
Polyps

Fire Coral (Millepora spp.)
• Hydrocoral (not a stony 

coral).

• Has stinging polyps.

• Encrusting.

Presenter Notes
Presentation Notes
Millepora/Fire CoralUsually one of the first to start bleaching before the stony corals. These are not stony corals but rather a hydrocoral which are colonies of hydroids that secrete hard calcareous skeletons…And they have stinging polyps so don’t touch them! These are encrusting so don’t confuse them with other types of corals that they might have grown over. Usually tan to mustard colored with white at the tips or edges of the skeletal structure.



OTHER BLEACHING INDICATORS

Palythoa   Coral

Palythoa
Great Star Coral

Zoanthid (Palythoa spp.)
• Zoanthid (not a stony coral).

• Similar to anemones.

• Encrusting.

Presenter Notes
Presentation Notes
Palythoa (Zoanthid)Another species that typically bleaches first (before stony corals)Point out difference between palythoa and Great Star Coral/Montastraea cavernosa (Palythoa has 2 rings of tenticles around their “mouths”). And often irregular shaped. Is a Zooanthid, but not stony coral – encrusting Similar to anemones….once you see it first then you won’t ever get confused again. Send pictures if you don’t know! 



OTHER BLEACHING INDICATORS

Zoanthid (Palythoa spp.)

Presenter Notes
Presentation Notes
Palythoa This picture was taken at Lauderdale-By-The-Sea during the 2014 bleaching event.



OTHER BLEACHING INDICATORS

Photo: Ken Nedimyer Photo: Ken Nedimyer

Gorgonians
(Sea fans, sea rods, sea whips, etc.)

• Octocoral (not a stony coral).
• Branching OR encrusting.
• MANY different species.

Presenter Notes
Presentation Notes
Gorgonians (“Soft” Corals)Usually the last organism to bleach, so this is a good indicator of a severe bleaching year.Many different species (sea rods, sea whips, plumes, sea fans, two encrusting species) Is branching or encrusting (Erythropodium caribaeorum)



OTHER BLEACHING INDICATORS

Gorgonians

Presenter Notes
Presentation Notes
Gorgonians Examples of encrusting gorgonians with polyps retracted and extended Left: Corky Sea Fingers; purple ‘rind’, extended polyps have purple fuzzy appearance.Right: Encrusting Gorgonian; tan ‘rind’, extended polyps look like blond flowing hair. 



OVERALL OBSERVATIONS

• Specific species of coral (e.g., Great Star Coral).

• Any details describing photos.
• Disease descriptions.
• Other SEAFAN observations (e.g., marine debris, 

lionfish, etc.)

Presenter Notes
Presentation Notes
Section E. NotesRecord any other observations—invasive species, marine debris, anything else you want! As much detail as you can provide helps: specific species names, other marine incidents (debris, lionfish), etc. 



SEND IN YOUR DATA!

ONLINE: www.SEAFAN.net/BleachWatch. 
Scan/Take Picture and email datasheet/slate to: 
Coral@FloridaDEP.gov.

*Remember to submit reports, even if there is NO bleaching or disease at 
your dive site.*

Presenter Notes
Presentation Notes
Send In Your Data*Remember, the whole point of taking this training is to compile reports, so once you’re done, don’t forget the most important step of submitting your data to us! When you are done filling out the form, remember to send in your data – even if NO BLEACHING!

http://www.seafan.net/BleachWatch
mailto:Coral@FloridaDEP.gov


SEND IN YOUR PHOTOS!

X X

• Sharp and in-focus.
• White-balanced.
• 1 photo of colony and 1 close-up of 

polyps/lesion  (not of the entire reef).
• Maximum 10 photos per report.

Presenter Notes
Presentation Notes
Photos are the MOST helpful thing to add to your report if you have an underwater camera. The online report form allows you to upload up to 10 photos (but check the file size). You can always email them directly to us. Make sure they sharp and in-focus and white balanced. The two photos on the left aren’t very helpful for us. When you are taking a picture of a coral colony, take one picture of the whole colony, and then another photo up close of the polyps or lesion.



Available online at 
www.SEAFAN.net/BleachWatch

• Updated according to environmental 
conditions.

• Provide outlook for future bleaching events.
• Include NOAA’s Hot Spot and Degree 

Heating Week Maps.
• Summary of Field Data from Observers.

• PHOTOS!

CURRENT CONDITIONS REPORT

Presenter Notes
Presentation Notes
All of the information we get from you combined with all the environmental monitoring data will help to produce the Current Conditions ReportsBy taking this class, you will all receive these, they will also be available onlineGoal: Provide information regarding “current” conditions to effectively communicate and raise awareness about mass coral bleaching events.REMEMBER: to send in photos to be included in the Current Conditions reports (they will be fully credited)—opportunity to become famous!

http://www.seafan.net/BleachWatch


CHECK US OUT ONLINE!
www.SEAFAN.net/BleachWatch

Presenter Notes
Presentation Notes
Check us out online!



CHECK US OUT ONLINE!

Presenter Notes
Presentation Notes
www.SEAFAN.net/BleachWatchThis page has all the resources you will need, historical current conditions reports, etc. 



OTHER TRAINING OPPORTUNITIES

IN-WATER 
TRAINING

• AM: Classroom (free).
• PM: In-Water (2-tank dive; charter 

fees apply).

INSTRUCTOR 
WORKSHOP

• Day 1: Classroom.
• Day 2: In-Water (2-tank dive).

Presenter Notes
Presentation Notes
Before we jump into some review questions, I wanted to also mention that there are additional opportunities to further your knowledge. By taking this “classroom” training, you are now eligible to participate in any in-water training. In-water trainings typically do a classroom portion in the morning (same as what you’re taking now – which is free), followed by an in-water portion (2-tank dive) which typically have charter costs associated with them. If you want to take this EVEN FURTHER, you can become an BleachWatch Instructor to be able to teach this class to others. Instructor Workshops include a full-day of classroom training and a half-day of in-water training. Right now, we are not sure when the next classes will be. But once those are scheduled they will be shared widely! 



Florida’s Coral Reef
SEAFAN PSA

Be a Coral Champion
Coral City Camera

FLORIDA’S CORAL REEF

https://www.youtube.com/watch?v=LPRw7QRQUTE
https://www.youtube.com/watch?v=P8ZnGxNWQPk&list=PL08_Wppvk25BaE4iM01k2lQAfW2T7qnWu&index=3
https://www.youtube.com/watch?v=1y6rR5uNgNo
https://www.youtube.com/watch?v=7i8ARjIeM2k


TRAINING OVERVIEW

Coral Review Questions



REVIEW

For each review picture, please note:

1. TYPE OF CORAL (e.g., Brain, Branching, 
Leaf/Plate/Sheet, Fleshy,  Flowering/Cup, 
Mound/Boulder)

2. CONDITION (bleaching severity, disease 
type, etc.)



REVIEW #1

Presenter Notes
Presentation Notes
Mound/Boulder you can tell because it is kind of encrusting over what it is growing overSmooth Star Coral (Solenastrea bournoni)Paling – note the splotchy-ness of bleached tissue



REVIEW #2

Presenter Notes
Presentation Notes
Brain (“brain like” grooves give it away)Boulder Brain Coral (Colpophylia natans)Partial Bleaching – patches of fully white tissue(Palythoa in the background)



REVIEW #3

Presenter Notes
Presentation Notes
Mound/BoulderGreat Star Coral (Montastraea cavernosa)Disease: Tissue Loss (white)



REVIEW #4

Presenter Notes
Presentation Notes
Palythoa�Bleached – just circle on data sheet



REVIEW #5

Presenter Notes
Presentation Notes
2 corals in this photo! RIGHT: Flowering/Cup CoralSmooth flower coral (Eusmilia fastigiata)No stressLEFT: Mound/Boulder CoralMassive starlet coral (Siderastrea siderea)No stress



REVIEW #6

Presenter Notes
Presentation Notes
Brain CoralKnobby Brain Coral (Pseudodiploria clivosa)Black band disease (point out the dead skeleton in the middle)ALSO –Paling!! But report disease because that’s the terminal condition



REVIEW #7

Presenter Notes
Presentation Notes
RIGHT: Leaf/Plate/Sheet CoralLettuce coral (Undaria agaricites)Fully bleachedLEFT: Mound/Boulder CoralMassive starlet coral (Siderastrea siderea)Partial bleaching (note the fluorescent color)



REVIEW #8

Presenter Notes
Presentation Notes
Mound/Boulder coral Great star coral (Montastraea cavernosa)Dead with algae – no tissue and starting to turn green



REVIEW #9

Presenter Notes
Presentation Notes
Brain CoralGrooved brain coral (Diploria labyrinthiformis)Disease: Tissue loss (white)Use the closeups and point out the portions with bare skeleton versus the portions with tissue. 



REVIEW #10

Presenter Notes
Presentation Notes
Mound/BoulderMountainous star coral (Orbicella faveolata)Early phases of paling, but generally healthy – it’s common for the tips of the knobs on mound/boulder corals to be lighter is color



REVIEW #11

Presenter Notes
Presentation Notes
Mound/Boulder coral Predation



REVIEW #12

Presenter Notes
Presentation Notes
Mound/Boulder CoralMountainous star coral (Orbicella faveolata)Partial Bleaching – note the upper portions of the knobs are bleached – those areas that are exposed to direct sunlight. (this photo was taken from the keys)



REVIEW #13

Presenter Notes
Presentation Notes
Branching CoralPillar coral (Dendrogyra cylindrus)Disease: Tissue Loss (white)Note the areas with exposed dead skeleton versus the areas that are bleached



REVIEW #14

Presenter Notes
Presentation Notes
Mound/Boulder Coral Massive starlet coral (Siderastrea siderea)Disease – Other (dark spots disease)Use descriptor words like: multiple, irregular dark colored lesions



REVIEW #15

Presenter Notes
Presentation Notes
Mound/Boulder coral Lobed star coral (Orbicella annularis)Black band diseaseANDPaling/Partial Bleaching



Diadema antillarum (long-spined sea urchin).

Extensive die-off of Diadema antillarum was 
recorded in St. Thomas, U.S. Virgin Islands. 

By March, additional mortality events had been 
independently observed elsewhere in the 

Caribbean and was spreading quickly. 

There have been recent reports of dying and 
sick Diadema in Florida. However, it has not 
yet been positively confirmed as the same 

event as the Caribbean die-off. 

DIADEMA DISEASE OUTBREAK



DIADEMA DISEASE OUTBREAK

Presenter Notes
Presentation Notes
Healthy – Urchins have no visible lesions or symptoms, intact spines and exhibit normal spine movement when stimuli are received. Sick – Several signs or stages of illness occur over time, although signs progress rapidly (1-2 days) • Sick urchins may have excess mucous on spines, although spine movement may appear normal. • Urchins may lose the use of tube feet and become unable to attach to the substrate. They may be swept off their habitat and float in the water unable to control motion or re-adhere. Spine movement is less active; spines may not respond to touch as quickly. • Urchins start to lose spines until they eventually fall off (~2 days); tissue may slough off, although test and mouth structures are still intact. Majority of urchins present affected. Dead – urchin may or may not have visible lesions, no movement of spines at all when prodded, not attached to substrate, skeleton is exposed with loss of spines, completely white skeleton with no spines. Numerous dead urchins.



You can submit reports of diseased Diadema 
antillarum (long-spined sea urchin) to the 

Diadema Response Network hosted by the 
Atlantic and Gulf Rapid Reef Assessment 

(AGRRA).

Please visit their website to submit a report:
https://www.agrra.org/sea-urchin-die-off/.

DIADEMA DISEASE OUTBREAK

Presenter Notes
Presentation Notes
Knowing the location of dying urchins can aid researchers in further reconnaissance and understanding the spatial patterns of this urchin die-off. Images taken by surveyors can also aid researchers in determining whether the death of an urchin was from the current disease outbreak. Images also confirm that the sighting was in fact a Diadema antillarum and not another similar species.



THANK YOU
Taylor Tucker

Reef Resilience Coordinator
Coral Reef Conservation Program 

Florida Department of Environmental Protection

Contact Information:
Phone: 561-681-6631

Email: taylor.tucker@floridadep.gov

Presenter Notes
Presentation Notes
* Show them the SEAFAN and BleachWatch dashboards and online report forms*
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