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From 
the 
Editor’s 
Desk

For years, scuba diving among vibrant coral reefs 
topped Rani’s bucket list of dreams. But when she 
finally visited the tropical waters o� the Australian 
coast, she found the reality to be far bleaker. 
Instead of the teeming underwater treasure she had 
envisioned, Sarah was met with a ghostly boneyard 
of bleached white coral skeletons.

Sadly, Sarah’s experience is becoming all too 
common as coral bleaching, driven by rising ocean 
temperatures, ravages reefs around the globe. This 
process drains reefs of their brilliant colors and life, 
turning thriving ecosystems into barren graveyards. 
The consequences could be catastrophic for marine 
ecology and human livelihoods.

Coral reefs support over 25% of marine life and 
provide food and income for hundreds of millions. 
Their loss would unravel entire ocean ecosystems 
and coastal economies. Places like the Great Barrier 
Reef and other iconic reef systems may be gone by 
the century’s end if we don’t act.

However, there is a reason for hope. Along with global 
and local initiatives, this edition highlights pioneering 
technologies for the conservation of vulnerable reef 
ecosystems. We will also explore the underwater 
world and learn more about the enigmatic corals. It 
is important to know that preserving coral reefs will 
require consistent e�orts and innovative solutions 
at all levels. Let us take action to protect these 
underwater rainforests before it’s too late. We simply 
cannot a�ord to let our reefs bleach away.

Happy Learning. 

Team VisionIAS

We welcome and encourage your feedback, 
suggestions, and queries. Your input is invaluable to us 

as we strive to enhance our content and better serve our 
readers. Please feel free to reach out to us via email at: 

theplanet@visionias.in.
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A deep dive into the growing coral bleaching crisis, its impacts, and the urgent e�orts to save our underwater ecosystems.

Underwater Apocalypse:
The Looming Crisis of Coral Bleaching

COVER STORIES

Healthy coral vs bleached coral
Source: Great Barrier Reef Foundation

I
magine arriving at a tropical 
paradise, ready to explore the 
vibrant underwater world. As 

you descend into the ocean, you’re 
greeted by a breathtaking sight: a 
kaleidoscope of colourful fish and 
coral reefs. But as you venture 
deeper, a stark contrast emerges. A 
large group of coral, once vibrant and 
alive, now stands pale and lifeless. 
This is the harsh reality of the growing 
coral bleaching crisis. Over the past 
two decades, a significant 25-40% 
decline has struck the globe’s coral 
populations. The recent 4th Global 
Mass Bleaching event of 2023-2024 
serves as a stark reminder of the 
ongoing crisis unfolding beneath the 
waves.

But what are these corals that 
captivate our attention with their 
colourful variations? And what exactly 
happens during ‘coral bleaching’?

Corals and Coral Bleaching

Corals are invertebrate species that 
are part of the Cnidaria family, which 
includes many colourful and intriguing 
creatures like jellyfish and sea 
anemones. While Corals may appear 
like plants, they are actually tiny 
animals called polyps. The majority 
of these polyps live in groups of 
hundreds to thousands of genetically 
identical partners known collectively 
as a ‘colony’. Arguably, the most 
fascinating aspect of corals is their 
highly evolved symbiotic relationship 
with microscopic, single-celled, 

algae known as zooxanthellae. The 
algae live in the coal polyp’s tissues 
in a mutually beneficial relationship, 
ensuring each other’s survival. 

Over the past two decades, 
a significant 25-40% decline 
has struck the globe’scoral 

populations.

Anatomy of a Coral Polyp
tentacles with 
nematocysts 
(stinging cells

nematocyst

limestone calice

skeletongastrovascular cavity 
(digestive sac)

living tissue 
linking polyps

mouth

zooxanthellae
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Nature's Living Sculptures beneath the Waves

Often referred to as reef-building corals.  They use abundant 
calcium from surrounding seawater to create hardened reef 

structures. There are as many as 850 types of hard corals 
occurring in numerous varieties of shape and size.

Unlike stony corals, most soft corals 
thrive in nutrient rich waters where light 

intensity is moderate.

TYPES OF CORALS

 Soft
Coral

DIFFERENT TYPES OF CORALS 
FOUND ACROSS THE GLOBE

Mushroom
Corals

Most are solitary forms 
living unattached to any 

underlying substrate. 
Found in Indo-Pacific 

waters.

Carnation
Coral

Though a soft coral, 
colony is well 

supported and 
stiffened by 

numerous hard slivers 
of calcium carbonate.  

This feature allows 
coral to retain its 

shape in, and orient 
itself perpendicularly 
to, swift water current.

Bubble
Coral

Commonly found in 
shallow waters, bubble 
coral is often mistaken 

for fish eggs. 

Sun
Coral

Found across Red 
Sea, Indo-Pacific, 
Western Indian 

Ocean and Southern 
Pacific.

Forms dense groups 
called ìthicketsî in very 

shallow water. They 
provide important 

habitat for other reef 
animals, especially fish.

Occurs up to 100 ft. 
depth.  Most 

important corals in 
the Caribbean

 Brain
Coral

Found in shallow and 
warm water coral reefs. 
Life span of the largest 
of brain corals is about 

900 years.  Colonies can 
grow as high as 6 ft., or 

even more.

 Brain
Coral

 Staghorn
Corals

Elkhorn
coral

Hard coral
species
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NOAA Coral Reef Watch Daily 5km Bleaching Alert Area 7-day Maximum (v3.1) 13 Jun 2024
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The Underwater Alliance: Corals 

and Their Zooxanthellae

Zooxanthellae use photosynthesis 
to convert the energy from sunlight 
into nutrients that the coral can use. 
Coral polyps, in return, supply them 
with a safe haven and the nutrients 
they require for photosynthesis. 
Interestingly the algae are also 
responsible for the corals’ unique and 
stunning colours. So, what happens 
when this harmonious bond between 
the two is disrupted for any reason? 
The answer- coral bleaching!

Coral bleaching usually occurs when 
corals are under some kind of stress, 
generally due to a change in their 
living conditions. When such stress 
occurs, corals release the symbiotic 
algae living in their tissues. This 
causes them to lose their beautiful 
colours and become white—hence 
the term bleaching. Without the 

algae, the corals become more 
vulnerable and struggle to survive for 
long periods. 

In recent times, Coral bleaching has 
been causing significant damage to 
the Great Barrier Reef, a�ecting 91% of 
the reef in early 2022, and over 60% 
of the system is experiencing severe 
bleaching. The Mesoamerican Reef, 

stretching from Mexico to Guatemala, 
experienced widespread bleaching, 
losing up to 40% of its coral cover. 

But have you ever wondered why 
they are turning white? The answer 
is climate change and increasing 
human intervention which played in 
key role in coral bleaching.

Coral bleaching has been 
causing significant damage 

to the Great Barrier Reef, 
a�ecting 91 % of the 

reef in early 2022, and 
over 60% of the system 
is experiencing severe 

bleaching.

Coral reef bleaching alert
Source: National Oceanic and Atmospheric Administration (NOAA)

CORAL BLEACHING
Have you ever wondered how a coral becomes bleached?

HEALTHY CORAL
Corel and algae 
depend on each 
other to survive.

1
STRESSED CORAL

If stressed, algae 
leaves the coral.2

BLEACHED CORAL
Coral is left 
bleached and 
vulnerable.

3
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The Bleaching Menace: Why do 

corals turn White?

Rising temperature, Increased 

radiation and Diseases

Climate change and increasing 
greenhouse gas emissions are 
causing temperature changes across 
the globe. Oceans absorb most of the 
excess heat, putting coral reefs at risk. 
El Niño, a climatic event exacerbated 
by climate change, brings intense heat 
into ocean depths, making the water 
too hot for these marine ecosystems. 
Additionally, due to rising emissions, 
oceans are now absorbing more 
carbon dioxide from the atmosphere, 
resulting in increased acidic levels. 
This phenomenon- known as ocean 
acidification- makes it harder for 
corals to build their calcium-based 
skeletons.

Climate change has also led to 
increased vulnerability of coral reefs 
to sun and ultraviolet light. This 
increased radiation is exacerbated 
by the spread of infectious diseases 
like Vibrio shiloi, which invade corals’ 
defences, inhibiting photosynthetic 
processes that support their symbiotic 
algae. Moreover, extreme weather 
events like marine heatwaves, fueled 
by climate change, are pushing coral 
reefs and marine ecosystems towards 
a critical tipping point.

Marine Heat Waves: The Silent 

Killers of Coral Reefs

Unlike terrestrial heatwaves, which 
can be quickly alleviated by weather 
changes, MHWs can persist for weeks 
or even months. This prolonged 

exposure to elevated temperatures 
can have dire consequences for 
coral reefs that are highly sensitive 
to temperature changes. MHWs have 
surged by more than 50% globally 
over the past century, and their 
frequency and intensity are projected 
to keep increasing due to ongoing 
global warming. By 2021, nearly 60% 
of the ocean surface had experienced 
at least one heatwave episode.

Human activities damaging coral 

reefs

Chemical pollution from industrial 
and agricultural runo� leads to 
phytoplankton growth, smothering 
corals and denying them light and 
nutrients. Coastal development and 
land clearing cause sedimentation, 
burying coral colonies in silt and 
suspended particles. Overfishing, 
coral mining, and industrial 
development further threaten coral 
reefs, forcing them to navigate 
human-induced dangers. 

The failure to address these issues has 
made  coral bleaching a widespread 
phenomenon, leaving a trail of lifeless 
reefs in its wake. 

Waves of bleached corals Across 

the Ocean

Research conducted by the Global 
Coral Reef Monitoring Network 
(GCRMN) in 2021 revealed that around 
14% of the coral on reefs worldwide 
was lost from 2009 to 2018. Coral 
bleaching was the primary cause of 
this loss. So, what happens when we 
lose corals?

Ecological consequences

Since nearly a quarter of all the 
fish in the sea rely on healthy coral 
reefs, loss of corals can have severe 
ecological consequences, disrupting 
marine ecosystems and food chains. 
It also threatens biodiversity, as the 
diverse marine life it supports is at risk 
of decline or extinction. For example, 
the Maldives’ 1998 bleaching event 
destroyed more than 60% of the 
country’s coral species. Similarly, 
coral reefs are crucial for marine 
ecosystems and local economies 
through tourism and fishing industries, 
and thus, any disturbances can have 
significant economic consequences.

Economic Tides Ebbing

As per a report by the 
Intergovernmental Panel on Climate 
Change Coral bleaching costs the 
Australian economy over a loss of $1 
billion 10,000 per year. 

In regions where local communities 
rely on fishing, coral bleaching can 
lead to a decline in fish populations 
and reduced catches, a�ecting food 
security and livelihoods. For example, 
in Seychelles, a series of bleaching 
events in the late 1990s and early 
2000s resulted in a 50% drop in 
artisanal fish catches, leaving families 
financially uncertain while the coasts 
lost a bu�er to themselves from tides 
and floods. 

Coastal Guardians Fading

Coral reefs also shield land and 
people from storms by acting as 
a barrier that lessens the force of 
huge waves striking the coast. These 
reefs, when degraded or lost due 

Research conducted by the 
Global Coral Reef Monitoring 

Network (GCRMN) in 2021 
revealed that around 14% of 
the coral on reefs worldwide 
was lost over the period from 

2009 to 2018.

Coral reefs attract tourists and safeguard 
fishing from predators

Bottom trawling can damage coral 
reef structures, destroying these fragile 
ecosystems
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to bleaching events, become more 
vulnerable to erosion, storm damage, 
and inundation. This can have severe 
consequences, especially in regions 
already threatened by rising sea 
levels due to climate change. For 
example, in the Caribbean, the loss 
of coral reefs has increased the 
risk of coastal flooding and erosion, 
leaving once-thriving communities 
exposed to the sea’s relentless fury. 
These horrifying impacts highlight the 
urgent need for action to protect coral 
ecosystems from climate change and 
human activities.

Gleams of Hope: Strategies for 

Coral Conservation

Amidst this crisis, there is a glimmer of 
hope as e�orts are underway globally 
to mitigate coral bleaching and 
promote coral recovery. International 
initiatives like the International Coral 
Reef Initiative, Global Coral Reef 
Monitoring Network, and Global Coral 
Reef Alliance are working to raise 
awareness, coordinate research, and 
implement conservation strategies. 
Platforms like the Global Coral Reef 
R&D Accelerator aim to accelerate 
the development and deployment of 
innovative solutions.  Furthermore, 
Saudi Arabia Scientists at KAUST 
in Saudi Arabia are constructing 
the world’s largest coral restoration 
project, a primary nursery and a 
second facility in the Red Sea, aiming 
to transform coral restoration e�orts.

At the national level, India is taking 
proactive measures, including coral 
reef studies under the Coastal Zone 

Studies and pioneering techniques 
like “biorock” or mineral accretion 
technology. The National Coastal 
Mission Programme emphasizes 
India’s commitment to protecting and 
sustaining its coral reef ecosystems. 
Moreover, Mumbai installed 210 
artificial reefs in the Arabian Sea to 
restore coral reefs.  

Beyond these initiatives, strategies 
include establishing marine protected 
areas, promoting sustainable fishing 
practices, and researching coral 
resilience and assisted evolution to 
develop more resilient coral species 
capable of withstanding climate 
change impacts. However, the rapid 
bleaching of coral reefs is like a 
ticking time bomb that needs to be 
di�used as soon as possible. 

The Race Against Time

Coral reefs are in a critical crisis due to 
the increasing frequency and severity 
of bleaching events. Urgent action 
is needed to address the underlying 
causes, including reducing carbon 
footprints, supporting conservation 
initiatives, and advocating for stronger 

environmental policies. Indigenous 
communities have been instrumental 
in coral reef restoration, o�ering 
valuable insights and traditional 
knowledge. 

In Australia, the Girringun Aboriginal 
Corporation has been working on the 
Great Barrier Reef through its “Coral 
Nurture Program.”  Similarly, the 
Zoological Survey of India is actively 
involved in coral reef mapping and 
monitoring. 

Organizations like the Nature 
Conservation Foundation are raising 
awareness and implementing 
conservation measures. The 
International Coral Reef Initiative 
(ICRI), founded in 1994, now includes 
over 90 members, including 45 
countries that are custodians of 
over 75% of the world’s coral reefs. 
Additionally, coastal communities 
in regions like the Gulf of Mannar 
and Lakshadweep are engaging in 
traditional practices to promote reef 
health. By learning from indigenous 
knowledge systems globally and 
fostering collaborative e�orts, we 
can collectively forge a path towards 
the preservation of these invaluable 
marine treasures.

In 2022. the Indian 
government announced 
a project to restore and 

conserve coral reefs in the 
Gulf of Mannar using cutting-
edge techniques such as bio-

rock technology.

210 artificial coral reefs installed on 
Mumba’s coasti to restore coral reef

Coral bleaching, driven by climate change and human activities, is decimating reef 
ecosystems worldwide, causing ecological and economic devastation. Urgent action 
through conservation initiatives, sustainable practices, and global collaboration is 

crucial to safeguard these invaluable marine treasures from further decline.
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When most people think about corals, they usually imagine 
a sunny tropical reef speckled with fishes, crabs, snails, 
and other creatures on a colourful rocky surface. But do 
all corals live in warm water or are found on island coasts 
in shallow seas? Not at all – in fact, over half of all known 
coral species are found in cold, deep, and dark waters. 
Deep-sea corals have existed for millions of years and 
have colonized all seas and oceans of the world. So, what 
are these mysterious creatures and what makes them 
distinct from the ordinary corals? 

Unravelling the mystery of Deep Sea Corals or 

Cold-Water Corals

Cold-water corals are related to animals like sea anemones 
and jellyfish. They can live as individuals or as colonies that 
form extensive reefs. Cold-water corals di�er from tropical 
corals primarily due to their surrounding environment. 
They typically thrive at depths ranging from 40 meters to 
over 1000 meters. Unlike their tropical counterparts, which 
rely on sunlight and symbiotic algae for food, cold-water 

corals inhabit a dark world devoid of these algae. Hence, 
their survival depends on water rich in organic matter, 
especially zooplankton, which serves as their main food 
source. To e�ectively capture their food, these cold-water 
corals usually develop tree-like branching structures that 
support colonies of polyps. 

Furthermore, what is interesting is how they reproduce. 
These Corals are solidly attached to a hard surface or into 
sediments. This presents some interesting challenges 
when it comes to reproduction and dispersal. Like 
trees scattering their pollen, most corals are broadcast 
spawners that is male release their sperm into water and 

Beyond the Tropics:
The Enigmatic Cold Water Coral Ecosystems

Cold water corals are found in many shapes and sizes and vibrant colours.

Unlike their tropical counterparts, which 
rely on sunlight and symbiotic algae for 

food, cold-water corals inhabit a dark world 
devoid of these algae.
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females may do same with their eggs or hold eggs until 
they capture sperm to fertilize them. 

Due to their sturdy and resilient nature, these corals are 
widely distributed around the world. The Norwegian 
continental shelf has one of the widest habitats for cold-
water corals known to man and, therefore, has a high 
biodiversity. However, as the sea environment changes 
due to various environmental and human-induced factors, 
these corals face increased survival-related challenges.

Like tropical coral reefs, these ecosystems are also 
threatened directly or indirectly by several human activities, 
including climate change.  Trawling, cable placement/
repair, pipe placement, deep sea mineral exploration and 
exploitation amongst others, can cause damage to cold-
water coral ecosystems. Other documented and potential 
sources of impact are waste disposal and dumping, in 
particular, abandoned fishing gear and coastal debris. The 
extensive nature of threats warrants collaborative e�orts 
to preserve these unique ecosystems.

International actions to conserve Coldwater Coral 

Reefs

Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) lists black 

corals (Antipatharia), stony corals (Scleractinia) and lace 
corals (Stylasteridae) under Appendix II. This means that 
international trade in most cold-water coral reef species is 
closely controlled and requires export permits/certificates 
to be granted by the relevant authorities. 

Moreover, World Wide Fund for Nature (WWF) has several 
international and regional campaigns and initiatives on 
the urgent need to conserve, protect and manage cold-
water coral reefs and other vulnerable marine ecosystems 
in both national and international waters. But more needs 
to be done to overcome the increasing impact of human 
activities on these fragile species. 

Advancing Coral Reef Protection

We need a global internet-based database mapping cold-
water coral reef. Collaboration with industries like fishing 
and oil and gas exploration can also provide valuable data 
for scientists, managers, and policymakers. It can help 
enhance research and coordination at global, regional, 
and national levels. 

We also need practical strategies and guidelines for in-
situ monitoring of coral habitats, along with awareness 
about their sustainable management. Strategies can 
be developed along the lines of IUCN’s Global Marine 
Program, which has published numerous documents on 
marine resource conservation and cold-water coral reefs. 

Cold-water corals, vital yet vulnerable components of marine ecosystems, face 
significant threats from human activities and climate change. Preserving these 

ecosystems requires global collaboration, enhanced research, and effective management 
strategies, alongside raising awareness and involving various stakeholders.

Where to find Deep sea corals?

Global Distribution of Cold Water Corals
Source: UNEP World Conservation Monitoring Centre

Bottom trawling can damage coral reef structures, destroying 
these fragile ecosystems

International trade in most cold-water coral 
reef species is closely controlled.
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Do you know there is a coral reef ecosystem on Earth so 
large it can be seen from space? The Great Barrier Reef 
spans over a jaw-dropping 344,400 square kilometres, 
an area roughly the size of Japan. It is the world’s largest 
coral reef ecosystem (GBR) and consists of more than 
2900 individual reefs and 900 islands stretching for over 
2300 km along Australia’s northeast coastline. But what 
exactly is a Barrier Reef?

A barrier reef is a coral reef that is roughly parallel to a 
shore and separated from it by a lagoon or other body of 
water. Barrier reefs are very rare, but they include some of 

the world’s most famous reefs, e.g., the Australian Great 
Barrier Reef and Belize’s Barrier Reef. Some of these 
barriers date back millions of years. 

Timeline of GBR: From Ancient Seas to Indigenous 

Shores

GBR that exists today are thought to have evolved in 
ancient Tethys Sea between Laurasia and Gondwanaland. 
Due to continental drift, Tethys Sea began to close, and 
widely dispersed evolving corals were slowly pushed 
eastward and concentrated in what is now the western 
Pacific Ocean. It has moved and morphed over the years 
and was first encountered by humans 40,000 years ago 
by Aboriginal and Torres Strait Islander peoples. These 
Indigenous communities have been custodians and 
traditional owners of these seas.

More recently, formation of Great Barrier Reef was driven 

Marvels of the Deep:
Discovering the Great Barrier Reef

Great Barrier reef as photographed from International space station
Source: NASA

The Great Barrier Reef spans over a jaw-
dropping 344,400 square kilometres, an 

area roughly the size Of Japan
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by Sea Level and Climatic changes. Over last 500,000 
years reef has developed as sea level has risen and fallen 
over multiple glacial (ice ages) and interglacial cycles 
(warmer periods). During periods of high sea level, corals 
were able to grow in the warm shallow waters and create 
reefs. 

Current reef is about 6,000 to 8,000 years old and was 
formed after the last ice age began to recede and water 
levels and temperatures rapidly changed. GBR today 
actually sits on the remains of sediments of Great Dividing 
mountain Range.

Great Barrier Reef: Guardians of a Global Treasure

GBR is a globally significant natural asset that is home to 
thousands of species and a vast network of environments. 
It also holds great scientific interest as the habitat of 
species such as dugong (‘sea cow’) and large green turtles, 
which are threatened with extinction. The reef is also a 
major contributor to the Australian economy, supporting 
jobs and businesses. 

Not surprisingly, the Great Barrier Reef was listed as a 
World Heritage Site in 1981 when UNESCO recognized its 
cultural, environmental wonder and scientific importance. 
It has been on the UNESCO heritage list for over 40 years, 
but the organization says the icon is under “serious threat” 
from warming seas and pollution.

A Heritage at Risk: Dire State of the Great Barrier 

Reef

Climate change has turned out to be the biggest threat to 
GBR. The Southern Hemisphere summer that concluded 
last February (2024) was likely the deadliest in the reef’s 
history. This was due to the unprecedented thermal stress 
the reef experienced. In the reef’s southern part, where 
stress was worst, sea-surface temperatures peaked at 
2.5°C above average. This prolonged heat exposure 
has caused mass bleaching of coral reef communities 
observed within all three regions of the Great Barrier Reef. 
This is the fifth mass bleaching event to occur since 2016 
and the seventh mass bleaching event on the GBR since 
1998. 

Other more local challenges include poor water quality 
due to land-based pollution, pests such as the coral-eating 
crown-of-thorns starfish, fishing and coastal development. 
In response to these threats, several protective measures 
have been implemented. 

FOUR TYPES OF CORAL REEFS

1. Fringing Reef 2. Barrier Reef

3. Atoll Reef 4. Patch Reef

SEA LEVEL RISE (INTERGLACIAL PERIODS)

SEA LEVEL FALL (GLACIAL PERIODS)

Fringing reef
Patch reef

Continental shelf

Continental shelf

Coastal plain

Dead coral reefs

Ribbon reef

Sea level

Sea level

Growth of Corals during Inter-glacial Periods

Great Barrier Reef Marine Park
70 million

3000

600

1625

133

600

football fields

Roughly the
same area as...

ITALY

AUSTRALIA

AREA
344,400 KM²

LENGTH
2300 km long

coral reefs

Continental 
islands

types of fish

varieties of 
sharks and rays

types of soft
and hard corals

JAPAN

GERMANY

MALAYSIA

Key Facts about Great Barrier reef 
Source:  Great Barrier Reef Marine Park Authority (GBRMPA) 

GBR is a globally significant natural asset 
that is home to thousands of species and a 

vast network of environments.
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Safeguarding a Natural Wonder: Collaborative 

E�orts for the Great Barrier Reef’s Future

Great Barrier Reef Marine Park Authority (GBRMPA) is 
responsible for the care and protection of the Great Barrier 
Reef Marine Park. Since 1975, this Australian government 
Authority has provided world-leading management of 
GBR Marine Park. The Reef 2050 Long-Term Sustainability 
Plan, the Australian and Queensland Governments’ 
overarching framework, emphasizes building partnerships 
and fostering cooperation across various groups. 

At the global level, United Nations Environment 
Programme (UNEP) also supports Global Coral Reef 
Monitoring Network (GCRMN), which monitors the health 
of coral reefs worldwide, including the Great Barrier Reef. 
The data collected helps inform conservation strategies 
and policy decisions. Building on current conservation 
e�orts.

However, preserving GBR necessitates a deepened 
commitment to innovative strategies and international 
collaboration to address both existing and emerging 
threats.Great Barrier Reef’s survival hinges on our 
collective actions to mitigate climate change, improve 
water quality, enforce sustainable practices, and foster 
international collaboration. 

The Great Barrier Reef, one Of the most magnificent natural wonders Of the world, faces 
unprecedented threats from coral bleaching, Only by embracing innovative solutions 

and steadfast stewardship, we can ensure this vibrant underwater wonder continues to 
flourish for generations to come. Let’s protect our planet’s most stunning masterpiece, 

one coral at a time.

Great Barrier Reef Marine park Authority 
(GBRMPA) is responsible for the care and 

protection of the Great Barrier Reef Marine 
Park.

Coral bleaching event on the Great Barrier Reef 
Source: Great Barrier Reef Foundation
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While most of us have probably heard or sung “Ek dal par 
tota bole, ek dal par myna” song, only a select few may be 
familiar with the story of the Myna invasions. In 2000, the 
World Conservation Union (IUCN) placed mynas on its list 
of 100 most harmful invasive species, making it one of just 
three birds on that list.

What are Invasive Alien Species?

Invasive Alien Species are species that pose a threat to 
biological diversity due to their introduction and/or spread 
outside of their natural distribution. For an alien species to 
become invasive, it must arrive, survive and thrive. One in 
ten species in IUCN red list is threatened by Invasive Alien 
Species.

Common characteristics of Invasive Alien Species include 
rapid reproduction and growth, high dispersal ability, and 

ability to survive on various food types and in a wide range 
of environmental conditions. These species have e�ected 
each and every biodiversity from terrestrial to wetland to 
Coral reefs.

How do Invasive Alien Species impact coral reefs?

Coral reefs are in grave danger of extinction, experts 
predict that 90% of them will disappear by 2050. While 
climate change is the most immediate concern, new 
research has identified numerous additional threats, 
including overfishing, trawling, and invasive species. 
Invasive species are second only to habitat modification in 
causing the extinction of native coral species and change 
due to them is less reversible than other dangers like 
climate change.

What are the common Invasive Alien Species for 

coral reefs?

Invasive Alien Species are introduced through two 
methods. One is  biological method of transferring species 
such as an organism carrying a disease and transferring it 
directly to another. Second is the non-biological methods 

Coral reefs:
Attacks by Invasive Alien Species

Lionfish have an enormous appetite, so they feed constantly on small fish that graze the corals.

One in ten species in IUCN red list is 
threatened by Invasive Alien Species
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of movement. This includes winds, hurricanes, and ocean 
currents, and even transportation via cargo ships.

One invasive species that has made its way to coral reefs 
in the Western Atlantic and Caribbean is the Indo-Pacific 
lionfish. The native fish populations in these areas have 
declined significantly as lionfish numbers have grown due 
to the lack of natural predators. They change the dynamics 
of the entire food chain with their fast reproductive rates 
and huge appetites. 

Another invasive species of concern is the Northern Pacific 
Seastar. They have highly regenerative reproductive rates. 

In fact, 12 million Seastars were reported in the space of 
two-years in Australia’s Port Phillip Bay. They damage 
the reefs by feeding and depleting shellfish populations, 
thereby disrupting the natural ecosystem. 

What can be done to save corals from Invasive 

Alien Species?

Florida has just implemented the ‘Lionfish Challenge’, 
a programme that rewards divers and fishermen for 
capturing lionfish invading coastal waters. Prizes are given 
based on the quantity of fish gathered. Although this may 
only have a limited impact on the extensive population 
until alternative approaches are created, it is a beginning.

Global cooperation is needed to protect the rainforest 
of the ocean, coral reefs. It is imperative to implement 
comprehensive management strategies, including 
early detection and rapid response systems and stricter 
regulations on species importation.  We can also ensure 
their protection by choosing sustainable sea food. These 
small steps can bring a positive change in coral reef 
protection.

The invasion of non-native species poses a significant and growing threat to coral reef 
ecosystems worldwide. By addressing the issue of invasive species with urgency and 

dedication, we can help preserve the biodiversity and ecological integrity of coral reefs 
for future generations.

Invasive Alien Species are through 
biological and introduced non-biological 

methods.

Invasive species that attacks corals
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From high-tech monitoring to cutting-edge restoration techniques, the latest technological revolution o�ers a glimmer 
of hope for the future of coral reefs. Let’s explore the 5 technologies that have been used by researchers and scientists 
to revive the coral reef. 

1. 3D Mapping: Unveiling the Reef in Three 

Dimensions 

3D mapping technology uses underwater cameras to 
capture high-resolution images of coral reefs using 
Structure from Motion (SfM). The software analyzes 
overlapping features within each image, determining 
the camera’s position and orientation. It generates point 
clouds, creating millions of data points for each captured 
feature. This model o�ers a detailed representation of 
the reef’s topography, including crevices, ledges, and 
overhangs that provide habitat for marine life. It allows 
scientists to track changes in reef structure over time, 
identifying areas of coral bleaching or damage, enabling 
early intervention and targeted conservation e�orts.

5 Tech Hacks for Coral Reefs Restoration

Technological innovations can play a key role in conserving coral reefs

Source: The Hydrous
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2. Biorock Technology

Biorock utilises a low-voltage direct current passed through a submerged steel structure. This electrical current interacts 
with the minerals within the seawater, facilitating the formation of a solid limestone base. This limestone bears a close 
resemblance to the natural building blocks that constitute coral reefs. Biorock technology o�ers a promising solution 
for the restoration of coral reefs. The low-voltage current serves to accelerate the natural processes of coral growth, 
significantly improving the coral’s chance of survival. Studies have demonstrated that coral transplanted to biorock 

structures exhibits a 50% increase in survival rates. 

3. 3D Printing of Corals

3D printing technology allows for the creation of intricate 
structures that mimic the natural composition of coral 
reefs. These “artificial reefs” can replenish depleted coral 
populations and potentially exhibit enhanced resilience 
against climate change and environmental stressors. 
They also serve as self-sustaining ecosystems, providing 
habitats for marine life. Traditional methods often lack 
resemblance to natural reefs, but 3D printing technology 
can replicate the intricate features of natural coral, 
including tiny crevices and openings that provide shelter 
for fish and other inhabitants. Additionally, 3D-printed 
structures can be designed to optimize light and shadow 
patterns, enhancing predator evasion. 

4. Underwater robots: Robotic Plankton

Researchers at Scripps Institution of Oceanography at 
the University of California San Diego have developed 
underwater robots to study ocean currents and creatures. 
The robots, equipped with temperature and other sensors, 
can measure ocean conditions by swimming up and down 
or maintaining a constant depth. The robots were used 
to test theories behind how plankton form dense patches 
under the ocean surface, leading them to rise to the surface 
as red tides. The robots are made inexpensively and can 
be tracked continuously underwater, allowing them to be 
used as a small army and deployed in a swarm. The low-
cost robots with cameras could allow for photographic 
mapping of corals, identifying problems and seeing the 
e�ects of coral bleaching in almost real-time.

Source: KntaArchitects

Source: Australia Institute of Marine Science

Source: Reefcause Conservation
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5. Bathymetry: Delving into the Depths

Bathymetry focuses on measuring the underwater 
topography, essentially mapping the variations in depth 
across the reef system. This information is analogous 
to charting the underwater hills and valleys, providing a 
crucial understanding of the overall structure of the reef 
environment. The resulting data can reveal crucial details 
about the reef’s foundation. For instance, bathymetric 
maps can identify underwater ridges, canyons, and slopes 
that contribute to the overall structure and complexity of 
the reef system. These variations in depth can influence 
factors like water flow, nutrient availability, and light 
penetration, all of which play a vital role in the health and 
distribution of coral life.

This range of technological approaches shows great 
promise. By using the power of advanced robotics, imaging, mapping, and manufacturing capabilities, scientists and 
conservationists can gain new insights and develop targeted interventions to revitalize coral reefs globally. Though 
immense work remains, the coral revival e�ort is being recharged by rapidly evolving technologies deployed in 
imaginative new ways. With perseverance and innovation, we may yet save these underwater rainforests for future 
generations.

A wide range of modern tools, ranging from underwater robotic monitoring equipment 
to 3D printing capabilities for reef restoration, equips scientists and conservation 

specialists with a formidable solution.

Very high (2m) resolution mapping

GREAT BARRIER REEF, Australia

559000 km

Mean Sea level

Wreck Reef

5.8 km

20 m

1.5km
3.9 km

Wreck Island

of bathymetry and seafloor

GREAT BARRIER REEF BATHYMETRY

Source: EOMAP
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Magnificent
Coral Reefs

in India

SnapshotSnapshot

Coral reefs are primarily found in 

Gulf of Kutch in North-West and 

Gulf of Mannar in the South-East. 

West coast of India between 

Bombay and Goa is reported to 

have submerged banks with 

isolated coral formations. 

Geographical Distribution of
coral Reefs

Gulf of Kutch

Situated on northwestern coast of India 

in the Arabian sea. Reefs here are 

primarily fringing reefs 

Notable sites: Narara Island, Pirotan 

Island, and Positra

Gulf of Mannar

Located between     

southeastern tip of India     

and west coast of Sri Lanka.

This region is known for its fringing reefs and patch reefs, 

particularly around 21 islands forming Gulf of Mannar 

Marine National Park.

Notable sites: Pamban Island, Kurusadai Island, and 

Shingle Island. 

To a layman, coral reefs may look like a bunch of rocks, 
but they are actually extremely complex ecosystems 
of plants and animals. In fact, Corals support 25% 
of all marine life. Do you know? With just 1% of 
the world’s coral reef area (5790 km2) in its 
territory, all major reef types can be 
found in Indian waters.
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However, these precious corals have been facing 
threats increasingly with the advent of extreme 
impacts of climate change. 

The Central Marine Fisheries Research 
Institute recently recorded a widespread 
bleaching event impacting the coral 
reefs in the Lakshadweep Sea. 

Andaman and Nicobar Islands

Located in the Bay of Bengal, these islands host 

the most extensive and diverse coral reefs in India.

The reefs here include fringing reefs, barrier reefs, 

and atolls, supporting a wide variety of marine life.

Notable sites: Ritchie's Archipelago, North Reef 

Island, and South Button Island.

Lakshadweep Islands:

Situated in the Arabian Sea, this group of 36 atolls 

and coral islands is known for its well-developed 

atoll formations.

The coral reefs here are characterized by clear 

waters and high biodiversity.

Notable sites: Agatti Island, Bangaram Island, and 

Kadmat Island.

Other Regions:

Malvan (Maharashtra): Known for the small but ecologically 

significant reefs in the Malvan Marine Sanctuary.

Netrani Island (Karnataka): Features fringing reefs around 

the island, known for its diverse marine life.

Conservation in India

For conservation of Corals, regulatory measures have been implemented through 

Coastal Regulation Zone (CRZ) Notification 2019 under Environment (Protection) 

Act, 1986. Also, several of the coral species, including Fire Coral, Organ Pipe 

Coral,  Soft Corals, Stony Coral,  Soft Corals, etc. are accorded highest protection 

under the Schedule I of the Wildlife (Protection) Act, 1972.
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