
Nov 4: Coral Bleaching

Reading:

1) Van Woesik et al. (2022).  
Coral‐bleaching responses  
to climate change across  
biological scales. GCB,  
28(14), 4229-4250.

2) UNEP, The world’s corals  
are bleaching. Here’s why  
and what it means for the  
ocean’s future; 
https://www.unep.org/new  
s-and-stories/story/worlds-
corals-are-bleaching-
heres-why-and-what-it-
means-oceans-future

Coral bleaching occurs when corals experience stress, most commonly
from elevated sea temperatures, high solar radiation, and/or changes
in salinity or water quality.

https://news.mongabay.com/2015/10/massive-bleaching-event-puts-worlds-coral-reefs-at-risk/
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Scleractinia corals
and their
photosynthetic
microalgal
symbionts has
allowed corals to
build coral reefs
for millions of
years.



Scleractinia corals and their photosynthetic microalgal

Corals can be found throughout the ocean, from the balmy waters of the Red Sea to the  
frigid depths of the North Atlantic. But perhaps the best known live in the warm, shallow  

waters of the tropics, where they form stunning, multi-colored reefs.

https://habitats.oceanplus.org/
https://habitats.oceanplus.org/
https://habitats.oceanplus.org/


Corals get their color from thousands of plant-like organisms known as  
zooxanthellae, which live inside the corals and provide them with food.

Among the hardest hit areas is the Great  

Barrier Reef, where nearly 80% of coral  
outcrops had bleached, according to a 
report from the Australiangovernment.

Corals along the Great Barrier Reef have  
turned a boney white as a bleaching epidemic  
sweeps across the UN World Heritage Site.

DEMO 3f6g&t=6s

Location of the Great Barrier Reef Marine Park. The reef  
systems show as dark against the blue of the ocean.

https://www.aims.gov.au/sites/default/files/2024-04/FINAL-Aerial%20Bleaching%20GBR2024Report_AIMS_Final_15Apr2024.pdf
https://www.aims.gov.au/sites/default/files/2024-04/FINAL-Aerial%20Bleaching%20GBR2024Report_AIMS_Final_15Apr2024.pdf
https://www.youtube.com/watch?v=EtLJ24O3f6g&t=6s
https://www.youtube.com/watch?v=EtLJ24O3f6g&t=6s


Westgate, J. (2023).  
Corals, Geo-Sociality,  
and Anthropocene  
Dwelling. Exchanges:  
The Interdisciplinary  
Research Journal,10(2),
74-105.



A before and after image of the bleaching in American Samoa.

Despite their tough  
exterior, warm water  

corals are sensitive  
creatures. When  
water temperatures  
rise, they become  
stressed and expel  
their zooxanthellae,  
leaving them prone to  
disease and  
starvation.



https://www.unep.org/news-and-stories/story/worlds-corals-are-bleaching-heres-why-and-what-it-means-oceans-future
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At the heart of each individual coral is a polyp, a clear, tube-shaped animal with a ring  of 

tentacles that it uses to catch prey. Some corals surround themselves with a  limestone skeleton 
forged from calcium absorbed from sea water.

POLY



Heat S



Ocean G
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Life hub



Safe H



Percentage of tropical reefs that are covered in live corals. Coverage was 
stable  until a series of mass bleaching events began in 1998. Credit: UNEP

Even if the world manages  
to reach the most  
ambitious goalof the Paris 
Agreement on climate  
change – limiting global  
temperature rise to 1.5°C –
70-90% of reef-building  
corals are expected to die.  
If temperatures rise 2°C,  
99% will perish.

https://unfccc.int/process-and-meetings/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Chapter_3_LR.pdf
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Source: https://www.epa.gov/climate-
indicators/climate-change-indicators-sea-
surface-temperature

Coral Bleaching

Surging ocean  
temperatures, driven  
in part by climate  
change, are  
responsible for the  
latest bleaching event
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Coral Bleaching: through the loss of intracellular microalgal symbionts,  
which can result in coral mortality and changes in reef communities over
large regions

Van Woesik et al. (2022). Coral‐bleaching responses to climate change across biological scales. GCB, 28(14), 4229-4250.



Mechanisms



Duplicate



1) Coral bleaching is most common in localities with a high intensity and high frequencyof thermal-

stress, and is less common in localities with highly variable seawater temperatures

2) The most extensive coral bleaching has been recorded between latitudes 15° and 20°, north and  
south

3) Although anomalously high seawater temperatures are the main driver of coral bleaching, there are  
other environmental factors that can exacerbate or mitigate coral bleaching during thermal stress:  
light intensity, nutrientconcentrations, zooplankton availability, and water-flow rates



H1



H2



H3



Take-home-messages

1) Major drivers: high seawater temperatures, light intensity, nutrient  
concentrations, zooplankton availability, and water-flow rates

2) The most extensive coral bleaching has been recorded between latitudes  
15° and 20°, north and south

3) There exist multiple mechanisms for coral bleaching

Next Lecture (Nov 9): Climate Zones and Global Ecosystems

Call for Photos from students

Quiz 3
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