CORAL REEF BLEACHING FACTORS

UNDERSTANDING CoRAL REEF BLEACHING FACTORS: A Deep DivE

CORAL REEF BLEACHING FACTORS ARE COMPLEX AND INCREASINGLY ALARMING, POSING A SEVERE THREAT TO THESE VITAL
UNDERWATER ECOSYSTEMS. CORAL REEFS, OFTEN DUBBED THE “RAINFORESTS OF THE SEA/“ ARE NOT JUST BEAUTIFUL NATURAL
\WONDERS; THEY ARE BIODIVERSITY HOTSPOTS, PROVIDING ESSENTIAL HABITATS FOR A QUARTER OF ALL MARINE LIFE AND
SUPPORTING MILLIONS OF PEOPLE WORLDWIDE THROUGH FISHERIES AND TOURISM. W/HEN CORALS BLEACH, THEY EXPEL THE
SYMBIOTIC ALGAE LIVING WITHIN THEIR TISSUES, WHICH PROVIDE THEM WITH FOOD AND THEIR VIBRANT COLORS. THIS
EXPULSION IS A STRESS RESPONSE, A CLEAR SIGNAL THAT THE CORAL IS IN TROUBLE. (UNDERSTANDING THE MYRIAD FACTORS
THAT CONTRIBUTE TO THIS PHENOMENON |S CRUCIAL FOR DEVELOPING EFFECTIVE CONSERVATION STRATEGIES AND MITIGATING
THE DEVASTATING IMPACTS OF CLIMATE CHANGE AND OTHER HUMAN-INDUCED STRESSORS ON THESE INVALUABLE MARINE
ENVIRONMENTS. THIS ARTICLE WILL EXPLORE THE PRIMARY DRIVERS OF CORAL BLEACHING, FROM RISING OCEAN TEMPERATURES
TO POLLUTION AND DISEASE, OFFERING A COMPREHENSIVE LOOK AT WHAT’S PUSHING THESE DELICATE ECOSYSTEMS TO THE
BRINK.
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THE PRIMARY CULPRIT: RISING OCEAN TEMPERATURES

W/HEN WE TALK ABOUT CORAL REEF BLEACHING FACTORS, THE SINGLE MOST SIGNIFICANT AND WIDELY RECOGNIZED DRIVER IS
UNDENIABLY THE INCREASE IN OCEAN TEMPERATURES. CORALS HAVE A VERY NARROW THERMAL TOLERANCE RANGE, AND EVEN
SLIGHT, SUSTAINED W ARMING CAN PUSH THEM BEYOND THEIR BREAKING POINT. THESE DELICATE POLYPS LIVE IN A SYMBIOTIC
RELATIONSHIP WITH MICROSCOPIC ALGAE CALLED ZOOXANTHELLAE, WHICH RESIDE WITHIN THEIR TISSUES. THESE ALGAE ARE
CRUCIAL FOR THE CORAL’S SURVIVAL, PROVIDING UP TO QOO/O OF ITS ENERGY THROUGH PHOTOSYNTHESIS AND GIVING IT ITS
CHARACTERISTIC HUES. WHEN THE WATER GETS TOO WARM, THE ZOOXANTHELLAE BECOME STRESSED AND PRODUCE TOXIC
BYPRODUCTS, LEADING THE CORAL TO EXPEL THEM AS A DEFENSE MECHANISM. IMAGINE YOUR BODY OVERHEATING; YOU'D TRY
TO COOL DOWN, RIGHT? CORALS DO SOMETHING SIMILAR BY EJECTING THE ALGAE THAT ARE NOW CAUSING THEM HARM.

THIS THERMAL STRESS IS NOT A FLEETING EVENT, IT NEEDS TO PERSIST FOR A PERIOD TO TRIGGER BLEACHING. THE DURATION
AND INTENSITY OF THE HEATWAVE ARE CRITICAL DETERMINANTS OF WHETHER A CORAL REEF CAN RECOVER. PROLONGED PERIODS
OF ELEVATED TEMPERATURES, EVEN BY JUST 1-2 peGrees CELSIUS ABOVE THE USUAL SUMMER MAXIMUM, CAN LEAD TO MASS
BLEACHING EVENTS AFFECTING VAST STRETCHES OF REEF. WE'VE SEEN DEVASTATING EXAMPLES OF THIS GLOBALLY,
PARTICULARLY IN RECENT DECADES, WITH EVENTS IN THE GREAT BARRIER REEF AND ACROSS THE INDO-PACIFIC HIGHLIGHTING THE
DIRE CONSEQUENCES OF UNCHECKED OCEAN WARMING. THIS TEMPERATURE STRESS ESSENTIALLY FORCES THE CORAL INTO A
STARVATION DIET, LEAVING IT PALE AND VULNERABLE.

OCEAN ACIDIFICATION: A SILENT THREAT

\WHILE RISING TEMPERATURES OFTEN GRAB HEADLINES, OCEAN ACIDIFICATION IS A POTENT, ALBEIT QUIETER, CORAL REEF
BLEACHING FACTOR THAT EXACERBATES THE PROBLEM. THE OCEAN ACTS AS A MASSIVE SPONGE, ABSORBING A SIGNIFICANT
PORTION OF THE CARBON DIOXIDE (COQ) RELEASED INTO THE ATMOSPHERE FROM BURNING FOSSIL FUELS. WHEN CO2
DISSOLVES IN SEAWATER, IT UNDERGOES A SERIES OF CHEMICAL REACTIONS THAT LEAD TO AN INCREASE IN ACIDITY, OR A
DECREASE IN PH. THIS CHANGE IN CHEMISTRY MAKES IT MORE DIFFICULT FOR MARINE ORGANISMS, INCLUDING CORALS, TO BUILD



AND MAINTAIN THEIR CALCIUM CARBONATE SKELETONS.

THINK OF IT LIKE TRYING TO BUILD A HOUSE WITH CRUMBLING BRICKS. AS THE OCEAN BECOMES MORE ACIDIC, IT LEACHES
CALCIUM CARBONATE FROM THE ENVIRONMENT , ESSENTIALLY DISSOLVING THE VERY BUILDING BLOCKS THAT CORALS NEED TO
GROW AND THRIVE. THIS WEAKENING OF THEIR SKELETONS MAKES THEM MORE SUSCEPTIBLE TO PHYSICAL DAMAGE AND DISEASE.
FURTHEEMORE/ THE ENERGY CORALS EXPEND TRYING TO COPE WITH ACIDIFICATION IS ENERGY THEY CAN'T USE FOR GROWTH,
REPRODUCTION, OR RESISTING OTHER STRESSORS. THIS MAKES THEM LESS RESILIENT WHEN TEMPERATURES INEVITABLY RISE,
CREATING A DOUBLE WHAMMY EFFECT.

IMPACT ON CORAL SKELETON FORMATION

THE PROCESS OF CALCIFICATION, WHERE CORALS BUILD THEIR SKELETONS, IS DIRECTLY HINDERED BY INCREASED ACIDITY. THE
AVAILABILITY OF CARBONATE IONS, THE ESSENTIAL BUILDING BLOCKS FOR CALCIUM CARBONATE, DECREASES AS CO2 LEVELS
RISE. THIS MEANS CORALS HAVE TO WORK HARDER, EXPENDING MORE ENERGY, TO EXTRACT THE NECESSARY IONS FROM THE
SURROUNDING WATER. THIS REDUCED CALCIFICATION RATE NOT ONLY SLOWS DOWN CORAL GROWTH BUT CAN ALSO LEAD TO
WEAKER, MORE BRITTLE SKELETONS THAT ARE MORE EASILY BROKEN BY WAVES AND STORMS. IN SEVERE CASES, THE WATER CAN
BECOME CORROSIVE ENOUGH TO ACTUALLY DISSOLVE EXISTING CORAL STRUCTURES.

SYNERGY WITH THERMAL STRESS

THE INSIDIOUS NATURE OF OCEAN ACIDIFICATION BECOMES EVEN MORE APPARENT WHEN CONSIDERING ITS SYNERGISTIC
RELATIONSHIP WITH THERMAL STRESS. CORALS ALREADY WEAKENED BY DIFFICULT CALCIFICATION CONDITIONS ARE FAR LESS
ABLE TO WITHSTAND EVEN MODERATE INCREASES IN WATER TEMPERATURE. THE COMBINED STRESS FROM BOTH FACTORS CAN
SIGNIFICANTLY REDUCE THEIR RESILIENCE AND INCREASE THE LIKELIHOOD OF BLEACHING AND MORTALITY. |T°S LIKE BEING SICK WITH
A COLD AND THEN CATCHING THE FLU, THE SECOND ILLNESS HITS MUCH HARDER WHEN YOUR BODY IS ALREADY COMPROMISED.
THIS INTERPLAY BETWEEN ACIDIFICATION AND WARMING IS A CRITICAL ASPECT OF UNDERSTANDING THE OVERALL THREAT TO
CORAL REEFS.

INCREASED SOLAR RADIATION AND UV EXPOSURE

Bevonp TEMPERATURE, OTHER FORMS OF ENVIRONMENTAL STRESS CAN ALSO CONTRIBUTE TO CORAL REEF BLEACHING FACTORS.
INCREASED SOLAR RADIATION, PARTICULARLY ULTRAVIOLET (U\/) RADIATION, CAN PLAY A ROLE, ESPECIALLY WHEN COMBINED
WITH OTHER STRESSORS. CORALS HAVE NATURAL MECHANISMS TO PROTECT THEMSELVES FROM SUNLIGHT, INCLUDING THE
ZOOXANTHELLAE THEMSELVES, WHICH CAN CONTAIN UV-PROTECTIVE PIGMENTS. HO\X/EVER, WHEN CORALS ARE ALREADY
STRESSED BY WARMER WATERS, THEIR ABILITY TO COPE WITH HIGH LEVELS OF UV RADIATION DIMINISHES.

THIS HEIGHTENED SENSITIVITY TO SUNLIGHT CAN LEAD TO PHOTOINHIBITION, WHERE THE PHOTOSYNTHETIC MACHINERY OF THE
ZOOXANTHELLAE IS DAMAGED, DISRUPTING THEIR ENERGY PRODUCTION. THIS DISRUPTION CAN, IN TURN, TRIGGER THE EXPULSION
OF THE ALGAE, LEADING TO BLEACHING. FACTORS LIKE REDUCED WATER CLARITY, PERHAPS DUE TO SEDIMENT RUNOFF, CAN ALSO
INCREASE THE PENETRATION OF UV RADIATION TO CORALS AT SHALLOWER DEPTHS, FURTHER EXACERBATING THE PROBLEM. IT>s
A COMPLEX INTERPLAY WHERE DIFFERENT ENVIRONMENTAL FACTORS CAN AMPLIFY EACH OTHER’S NEGATIVE EFFECTS ON THESE
SENSITIVE ORGANISMS.

PoLLUTION AND RUNOFF: LAND-BASED STRESSORS

THE HEALTH OF CORAL REEFS IS INTIMATELY LINKED TO THE HEALTH OF THE SURROUNDING LANDMASSES. POLLUTION AND RUNOFF
FROM TERRESTRIAL SOURCES ARE SIGNIFICANT CORAL REEF BLEACHING FACTORS THAT OFTEN GET OVERLOOKED IN DISCUSSIONS
DOMINATED BY CLIMATE CHANGE. W/HEN LAND IS DEVELOPED, CLEARED FOR AGRICULTURE, OR SUBJECTED TO INTENSE



URBANIZATION, IT LEADS TO INCREASED EROSION AND THE WASHING OF POLLUTANTS INTO COASTAL WATERS. THIS CAN
INCLUDE A COCKTAIL OF HARMFUL SUBSTANCES.

® SEDIMENTATION: ERODED SOIL PARTICLES CAN CLOUD THE WATER, REDUCING SUNLIGHT PENETRATION AND SMOTHERING
CORALS. THIS PHYSICAL ABRASION AND SHADING STRESS THE CORALS AND THEIR SYMBIOTIC ALGAE.

® NUTRIENT ENRICHMENT: FERTILIZERS FROM AGRICULTURE AND SEWAGE CAN LEAD TO EXCESSIVE NUTRIENT LEVELS IN THE
WATER, PROMOTING ALGAL BLOOMS. THESE BLOOMS CAN OUTCOMPETE CORALS FOR SPACE AND LIGHT, AND THEIR

DECOMPOSITION CONSUMES DISSOLVED OXYGEN, FURTHER STRESSING THE REEF ECOSYSTEM.

¢ CHEMICAL POLLUTANTS: PESTICIDES/ HERBICIDES, INDUSTRIAL CHEMICALS, AND EVEN SUNSCREEN INGREDIENTS CAN BE
TOXIC TO CORALS AND DISRUPT THEIR PHYSIOLOGICAL PROCESSES, MAKING THEM MORE VULNERABLE TO BLEACHING.

THESE LAND-BASED STRESSORS WEAKEN THE OVERALL RESILIENCE OF CORAL REEFS, MAKING THEM LESS CAPABLE OF RECOVERING
FROM THERMAL STRESS EVENTS OR OTHER MARINE-BASED THREATS. IMAGINE TRYING TO FIGHT OFF A MAJOR ILLNESS WHILE ALSO
BEING CONSTANTLY EXPOSED TO TOXINS; YOUR BODY'S ABILITY TO FIGHT IS SEVERELY COMPROMISED.

Disease OUTBREAKS: WEAKENED DEFENSES

W/HEN CORALS ARE STRESSED, THEIR IMMUNE SYSTEMS BECOME COMPROMISED, MAKING THEM MORE SUSCEPTIBLE TO DISEASES.
THIS IS A CRITICAL ASPECT OF UNDERSTANDING CORAL REEF BLEACHING FACTORS BECAUSE DISEASE OUTBREAKS CAN RAPIDLY
DECIMATE CORAL POPULATIONS, OFTEN FOLLOWING PERIODS OF THERMAL STRESS OR POLLUTION. HEALTHY CORALS HAVE A
REMARKABLE ABILITY TO FIGHT OFF PATHOGENS, BUT CHRONIC STRESS WEAKENS THEIR DEFENSES.

V ARIOUS PATHOGENS, INCLUDING BACTERIA, FUNGI, AND VIRUSES, CAN INFECT CORALS, LEADING TO A RANGE OF DISEASES THAT
MANIFEST AS TISSUE LOSS, LESIONS, AND DISCOLORATION. SOME OF THESE DISEASES CAN BE HIGHLY VIRULENT, SPREADING
RAPIDLY THROUGH A REEF. WHILE SOME DISEASE OUTBREAKS ARE NATURAL, THEIR FREQUENCY AND SEVERITY ARE OFTEN
AMPLIFIED BY HUMAN-INDUCED ENVIRONMENT AL CHANGES. FOR INSTANCE, WARMER WATERS CAN CREATE MORE FAVORABLE
CONDITIONS FOR CERTAIN CORAL PATHOGENS TO THRIVE AND SPREAD.

Typres oF CorAL DISEASES

THERE ARE NUMEROUS CORAL DISEASES, EACH WITH DISTINCT SYMPTOMS AND CAUSES. SOME COMMON EXAMPLES INCLUDE:

1. BLACK BAND DISEASE

2. WHITE PLAGUE

3. STONY CORAL TISSUE LOSS DISEASE (SCTLD)
4. RED BAND DISEASE

5. PINk sPOT

THESE DISEASES CAN LEAD TO PARTIAL OR COMPLETE MORTALITY OF CORAL COLONIES, SIGNIFICANTLY IMPACTING THE REEF
STRUCTURE AND THE BIODIVERSITY IT SUPPORTS. THE ABILITY OF A REEF TO RECOVER FROM BLEACHING IS ALSO HAMPERED IF
DISEASE OUTBREAKS ARE PREVALENT.



PHYsIcAL DAMAGE: FROM STORMS TO SHIPS

BEYOND THE INVISIBLE THREATS LIKE TEMPERATURE AND CHEMICAL CHANGES, DIRECT PHYSICAL DAMAGE IS ANOTHER IMPORTANT

FACTOR CONTRIBUTING TO THE DECLINE OF CORAL REEFS AND MAKING THEM MORE SUSCEPTIBLE TO BLEACHING. NATURAL EVENTS
SUCH AS HURRICANES AND CYCLONES CAN EXERT IMMENSE PHYSICAL FORCE ON CORAL STRUCTURES, BREAKING APART COLONIES

AND ALTERING REEF TOPOGRAPHY.

HUMAN ACTIVITIES CAN ALSO INFLICT SIGNIFICANT PHYSICAL HARM. ANCHOR DRAGGING FROM BOATS AND SHIPS CAN GOUGE
OUT LARGE SECTIONS OF CORAL. CARELESS DIVERS OR SNORKELERS CAN ACCIDENTALLY BREAK FRAGILE CORAL BRANCHES.
COASTAL DEVELOPMENT AND DREDGING CAN ALSO LEAD TO DIRECT DESTRUCTION OF REEF HABITAT. WHILE NOT A DIRECT
CAUSE OF BLEACHING IN THE SAME WAY AS TEMPERATURE, THIS PHYSICAL DAMAGE WEAKENS THE REEF, REDUCES ITS ABILITY TO
RECOVER, AND CAN EXPOSE CORALS TO OTHER STRESSORS THAT LEAD TO BLEACHING.

STORMS AND HURRICANES

PowERFUL STORMS, WITH THEIR INTENSE WAVE ACTION AND CURRENTS, CAN CAUSE WIDESPREAD DESTRUCTION TO CORAL
REEFS. ENTIRE SECTIONS OF REEFS CAN BE REDUCED TO RUBBLE IN A MATTER OF HOURS. THE PHYSICAL FORCE OF THE WAVES CAN
BREAK APART EVEN THE LARGEST AND MOST ROBUST CORAL COLONIES. THIS NOT ONLY REMOVES THE CORAL ITSELF BUT ALSO
ALTERS THE HABITAT FOR COUNTLESS OTHER SPECIES THAT DEPEND ON THE REEF STRUCTURE FOR SHELTER AND FOOD.

HuMAN IMPACTS

UNFORTUNATELY, HUMAN ACTIVITIES OFTEN CONTRIBUTE TO PHYSICAL DAMAGE ON REEFS. POORLY MANAGED TOURISM,
INCLUDING BOATS DROPPING ANCHORS ON REEFS, OR DIVERS TOUCHING OR STANDING ON CORALS, CAN CAUSE SIGNIFICANT
LOCALIZED DAMAGE. DREDGING FOR HARBORS OR CONSTRUCTION CAN ALSO DIRECTLY DESTROY LARGE AREAS OF REEF. THIS
PHYSICAL DESTRUCTION IS A CONSTANT ASSAULT ON ALREADY STRESSED ECOSYSTEMS, MAKING THEM LESS ABLE TO COPE
WITH OTHER ENVIRONMENTAL CHALLENGES.

CoMPOUNDING EFFECTS AND SYNERGISTIC STRESSORS

IT’S CRUCIAL TO UNDERSTAND THAT CORAL REEF BLEACHING FACTORS RARELY ACT IN ISOLATION. |NSTEAD, THEY OFTEN
COMBINE AND INTERACT IN COMPLEX WAYS, CREATING COMPOUNDING EFFECTS THAT ARE FAR MORE DEVASTATING THAN ANY
SINGLE STRESSOR COULD BE ON ITS OWN. THIS SYNERGISTIC RELATIONSHIP MEANS THAT THE COMBINED IMPACT OF MULTIPLE
STRESSORS IS GREATER THAN THE SUM OF THEIR INDIVIDUAL IMPACTS. IT’S LIKE A PERSON WITH A CHRONIC ILLNESS WHO THEN
SUFFERS A SERIOUS INJURY, THEIR ABILITY TO RECOVER IS SEVERELY DIMINISHED BY THE CONFLUENCE OF HEALTH CRISES.

For EXAMPLE, A REEF EXPERIENCING INCREASED OCEAN TEMPERATURES MIGHT ALSO BE SUFFERING FROM POLLUTION RUNOFF AND A
BACTERIAL DISEASE OUTBREAK. EACH OF THESE FACTORS INDIVIDUALLY STRESSES THE CORAL, BUT TOGETHER, THEY CAN
OVERWHELM THE CORAL'S RESILIENCE, LEADING TO WIDESPREAD BLEACHING AND MORTALITY. FURTHERMORE, THE RECOVERY
PROCESS FOR A BLEACHED REEF IS ALSO SIGNIFICANTLY HAMPERED BY THE PRESENCE OF THESE ONGOING STRESSORS. A CORAL
THAT HAS EXPELLED ITS ALGAE NEEDS CALM CONDITIONS, CLEAN WATER, AND A HEALTHY ENVIRONMENT TO REGAIN ITS
SYMBIONTS AND REBUILD ITS STRENGTH. W/HEN THESE CONDITIONS ARE NOT MET, RECOVERY IS SLOW OR IMPOSSIBLE.

THE INTERCONNECTEDNESS OF THESE CORAL REEF BLEACHING FACTORS UNDERSCORES THE URGENT NEED FOR A HOLISTIC
APPROACH TO MARINE CONSERVATION. ADDRESSING CLIMATE CHANGE THROUGH GLOBAL EMISSIONS REDUCTIONS IS PARAMOUNT,
BUT IT MUST BE COMPLEMENTED BY ROBUST LOCAL MANAGEMENT STRATEGIES THAT TACKLE POLLUTION, OVERFISHING, AND
OTHER DIRECT THREATS TO REEF HEALTH. ONLY BY ADDRESSING THIS ENTIRE SUITE OF STRESSORS CAN WE HOPE TO PROTECT
THESE VITAL AND BEAUTIFUL ECOSYSTEMS FOR FUTURE GENERATIONS.



THE IMPORTANCE OF RESILIENCE

RESILIENCE IN A CORAL REEF ECOSYSTEM REFERS TO ITS ABILITY TO WITHSTAND DISTURBANCES AND RECOVER FROM THEM. W/HEN
MULTIPLE STRESSORS ARE PRESENT, THE REEF’S RESILIENCE IS SIGNIFICANTLY DIMINISHED. A HEALTHY, DIVERSE REEF WITH STRONG
HERBIVORE POPULATIONS THAT KEEP ALGAE IN CHECK, FOR INSTANCE, MIGHT BE ABLE TO RECOVER FROM A MILD BLEACHING
EVENT. HO\X/EVER, IF THAT SAME REEF IS ALSO AFFECTED BY POLLUTION AND DISEASE, IT MAY NOT BOUNCE BACK, AND COULD
EVEN COLLAPSE.

GLoBAL Vs. LocAL EFFORTS

UNDERST ANDING THESE COMPOUNDING EFFECTS HIGHLIGHTS THE DUAL NATURE OF CONSERVATION EFFORTS. GLOBAL ACTIONS
TO MITIGATE CLIMATE CHANGE ARE ESSENTIAL FOR ADDRESSING THE PRIMARY CORAL REEF BLEACHING FACTORS LIKE RISING
TEMPERATURES AND OCEAN ACIDIFICATION. SIMULTANEOUSLY, LOCAL MANAGEMENT STRATEGIES ARE VITAL FOR REDUCING
POLLUTION, PREVENTING PHYSICAL DAMAGE, AND MANAGING FISHING PRACTICES. BOTH LEVELS OF ACTION ARE INDISPENSABLE
FOR BUILDING AND MAINTAINING THE RESILIENCE OF CORAL REEFS WORLDWIDE. WITHOUT THIS COMBINED APPROACH, OUR
EFFORTS TO SAVE THESE PRECIOUS MARINE ENVIRONMENTS WILL FALL SHORT.

Q: WHAT IS THE PRIMARY CAUSE OF CORAL REEF BLEACHING?

A: THE PRIMARY CAUSE OF CORAL REEF BLEACHING IS THE INCREASE IN OCEAN TEMPERATURES, WHICH STRESSES THE CORALS
AND LEADS THEM TO EXPEL THE SYMBIOTIC ALGAE LIVING WITHIN THEIR TISSUES.

QI How DOES OCEAN ACIDIFICATION CONTRIBUTE TO CORAL BLEACHING?

A: OCEAN ACIDIFICATION MAKES IT HARDER FOR CORALS TO BUILD AND MAINTAIN THEIR CALCIUM CARBONATE SKELETONS,
WEAKENING THEM AND MAKING THEM MORE SUSCEPTIBLE TO OTHER STRESSORS LIKE WARMING, WHICH CAN THEN LEAD TO
BLEACHING.

QI ARE THERE ANY NATURAL FACTORS THAT CAUSE CORAL BLEACHING?

A: WHILE NATURAL FACTORS LIKE CHANGES IN SALINITY OR SUNLIGHT CAN CAUSE LOCALIZED STRESS, THE WIDESPREAD AND
SEVERE CORAL BLEACHING EVENTS SEEN TODAY ARE OVERWHELMINGLY DRIVEN BY HUMAN-INDUCED FACTORS, PRIMARILY CLIMATE
CHANGE.

Q: CAN POLLUTION CAUSE CORAL BLEACHING?

A: YES, POLLUTION FROM LAND~BASED SOURCES, INCLUDING SEDIMENTATION, NUTRIENT ENRICHMENT, AND CHEMICAL
POLLUTANTS, CAN STRESS CORALS AND MAKE THEM MORE VULNERABLE TO BLEACHING.

Q: WHAT IS THE ROLE OF DISEASE IN CORAL REEF BLEACHING?

A: DISEASE OUTBREAKS CAN BE EXACERBATED BY STRESSED CORALS. W/HEN CORALS ARE WEAKENED BY FACTORS LIKE WARMING
OR POLLUTION, THEY BECOME MORE SUSCEPTIBLE TO DISEASES THAT CAN LEAD TO TISSUE LOSS AND MORTALITY, SOMETIMES
FOLLOWING OR ACCOMPANYING BLEACHING EVENTS.

QZ How DO STORMS IMPACT CORAL REEFS AND THEIR SUSCEPTIBILITY TO BLEACHING?

A: SEVERE STORMS CAN CAUSE SIGNIFICANT PHYSICAL DAMAGE TO CORAL REEFS, BREAKING APART COLONIES. THIS PHYSICAL
DAMAGE WEAKENS THE REEF'S STRUCTURE AND RESILIENCE, MAKING IT HARDER FOR CORALS TO RECOVER FROM BLEACHING EVENTS



OR TO WITHSTAND OTHER STRESSORS.

Q: WHAT ARE THE LONG-TERM CONSEQUENCES OF REPEATED CORAL BLEACHING
EVENTS?

A: REPEATED BLEACHING EVENTS CAN LEAD TO WIDESPREAD CORAL MORTALITY, LOSS OF BIODIVERSITY, AND THE DEGRADATION
OF ENTIRE REEF ECOSYSTEMS. THIS HAS SIGNIFICANT IMPACTS ON MARINE LIFE THAT DEPENDS ON REEFS FOR HABITAT AND FOOD,
AS WELL AS ON HUMAN COMMUNITIES THAT RELY ON REEFS FOR FISHERIES AND TOURISM.

QZ IS IT POSSIBLE FOR BLEACHED CORALS TO RECOVER?

A: YES, IF THE STRESSOR IS REMOVED AND CONDITIONS RETURN TO NORMAL RELATIVELY QUICKLY, BLEACHED CORALS CAN
SOMETIMES RECOVER BY REABSORBING ZOOXANTHELLAE. HO\X/EVER/ PROLONGED OR SEVERE STRESS MAKES RECOVERY LESS
LIKELY, AND MULTIPLE BLEACHING EVENTS CAN OVERWHELM A REEF'S CAPACITY TO BOUNCE BACK.
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