
Sea fan forest at 60 metres 
– Tulamben, Bali.
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The Coral Triangle:  
The Heart of Marine 

Biodiversity



S
tretching from the East Indonesian Archipelago 
to the West Pacific, the Coral Triangle covers 
approximately 2.3 million square miles of ocean 
and encompasses six countries in the Indo-
Pacific: Indonesia, Malaysia, Papua New Guinea, 
the Philippines, the Solomon Islands and Timor-

Leste. An unbelievable amount of biodiversity is condensed into 
less than 1 percent of the world’s ocean surface area. The Coral 
Triangle (CT) is home to one-third of the world’s coral reefs, 75 
percent of known coral species (~600 species of corals), over 
3,000 species of fish, half of the world’s sea grass and marine 
mollusc species, 75 percent of known mangrove species, six of 
the world’s seven species of marine turtles (green, hawksbill, 
olive ridley, leatherback, loggerhead, and flatback), and more 
than 22 species of marine mammals. 

The Coral Triangle has been an evolutionary hot spot due to 
the combination of light, high water temperature and strong, 
nutrient-rich currents from the collision of the Pacific and Indian 
oceans. The seasonal influx of nutrients from these deep ocean 
upwellings along with equatorial sunshine and warm seas, results 
in an abundance of phytoplankton and zooplankton. This provides 
nourishment for corals, fish (larvae) as well as migrating giants 
like manta rays and whale sharks. The presence of coral reefs 
and mangrove forests buffers the effects of storms and tsunamis 
on coastal communities of the Coral Triangle. The abundant 
resources of the Triangle directly support the livelihoods of 126 
million people as well as benefiting millions of others worldwide. 
The total annual economic value of natural habitats in the Coral 
Triangle including coral reefs, mangroves, and sea grass beds is 
an estimated US$2.3 billion. Not to mention the ever-growing 
business of ecotourism, as well as the multi-billion dollar tuna 
industry that is directly supported by the spawning and nursery 
grounds of the Coral Triangle, making it even more obvious why 
their protection is paramount. Many commercially important 
species of fish inhabit these waters, making them an ideal place 
for local people to live and work.

THE CORAL 
TRIANGLE HAS BEEN 
AN EVOLUTIONARY 

HOT SPOT

A reef teeming with life at just 12 metres  with fairy basslets, 
Moorish idols, butterflyfishes — Anilao, Philippines.
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The commercial fishing industry of the region generates US$3 
billion in income annually and supports millions of people in 
many coastal villages. Coral reefs, mangroves and sea grass 
beds are crucial breeding grounds for many marine creatures, 
including several commercially important species such as 
yellowfin tuna, bigeye tuna, skipjack tuna, Napoleon wrasse, 
and bumphead parrotfish. Without these nurseries for large 
pelagic fish species, there would be nowhere for adults to spawn 
or for the fry and juveniles to grow and eventually reproduce, 
making the continued existence of these species impossible. 

The Coral Triangle is also known for its incredible array of 
creatures that are endemic to the area. Some of the most 
unique and unbelievably coloured animals are the nudibranchs. 
Nudibranchs, meaning “naked gills” (Latin nudus, naked, and 
Greek brankhia, gills), are bilaterally symmetrical gastropods that 
are often poisonous and exhibit aposematic colouration to deter 
predation. They are hermaphroditic and typically carnivorous; 

most nudibranch species have extremely specialized eating 
habits and consume one or a few species of sponges, hydroids, 
corals, anemones, flatworms, tunicates, barnacles or even other 
nudibranchs. There are nearly 1,400 species of nudibranchs and 
sea slugs, collectively called opisthobranchs, that have currently 
been identified in the Indo-Pacific region. These beautiful 
creatures seem to have utilized every colour in the spectrum of 
visible light to decorate their flamboyant bodies. 

The Coral Triangle is also home to some of the most beautiful 
cephalopods such as the venomous Flamboyant cuttlefish 
(Metasepia pfefferi) and Blue-ringed octopus (genus 
Hapalochlaena). These amazingly colourful cephalopods remain 
fairly small (20 centimetres or less), hunt fish and crustaceans for 
food, and have toxins in their skin and musculature. M. pfefferi is 
currently the only known toxic cuttlefish; its toxin is as potent as 
that of the deadly Blue-ringed octopus. These creatures also have 
the ability to rapidly change colour. They can do this by utilising 
extremely high densities of skin pigment cells (chromatophores 
and leucophores) and reflective cells (iridophores). Two hundred 

pigment cells per square millimetre of skin allow them to produce 
many different colours and patterns in rapid succession, in order 
to communicate with conspecifics, camouflage themselves from 
predators, or warn intruders of their toxicity. 

While this part of the world hosts a mind-boggling array of macro 
life, it is also one of the best places to see one of the ocean’s largest 
inhabitants: the whale shark (Rhincodon typus). Cenderawasih 
Bay in Indonesia and Oslob in the Philippines have both become 
globally recognized whale shark havens because these gentle 
giants have learned to feed from the fishermen’s nets. In turn, 
fishermen now actively go out in search of plankton and small 
fish to draw in the whale sharks, a relationship that spawned a 
new ecotourism activity. More people take part in whale shark 
watching each year and as these numbers continue to grow, it 
will be increasingly important for local governments to monitor 
and regulate the practice so as not to alter the natural migration 
patterns and feeding activities of these huge animals. 

This melting pot of biodiversity contains many creatures that exist 
nowhere else on the planet. Many commercially valuable species 
are also found throughout the world’s tropical waters. In the coming 
years, it is extremely important that the Coral Triangle is protected 
from further damage and allowed to recover from many years of 
neglect and abuse. Forty percent of the Coral Triangle’s reefs have 
been lost over the last forty years and the resilience of this region is 
beginning to diminish as a result of many anthropogenic changes. 
Climate change, ocean acidification, sea level rise, extremely high 
population densities and associated pollution, overfishing, and 
destructive fishing practices, are all problems that threaten to ruin 
this critical part of the world. 

Climate change is directly responsible for a rise in sea-surface 
temperature in the Coral Triangle, which is significant enough to 
cause increased frequency and severity of coral bleaching events. 
One of the most devastating coral bleaching events occurred 
during the 1997-1998 El Niño Southern Oscillation (ENSO), 
which damaged or destroyed nearly 20 percent of the coral reefs 
in Southeast Asia. Associated sea level rise would result in loss 

The Coral Triangle hosts  
a mind-boggling array of macro life.  

It is also one of the BEST PLACES TO  
SEE ONE OF THE OCEAN’S  
LARGEST INHABITANTS.

20 The Cora l  Tr iangle:  The Hear t  of  Mar ine B iod ivers i ty

E ssay



Hard coral assemble on reef top 
at eight metres — Raja Ampat, 
East Indonesia.

Soft coral tree at 12 metres 
— Anilao, Philippines.
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Shrimps on sea fan at five 
metres —  Milne Bay, PNG.

Soft coral tree forest at 20 metres 
— Triton Bay, Indonesia.
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of land, the inundation of coastal water supplies and increased 
damage from storms due to the lack of a coastal buffer. Climate 
change also causes ocean acidification, the absorption of excess 
carbon dioxide in the atmosphere by the ocean causing a decrease 
in pH. A slightly more acidic pH results in the dissolution of the 
skeletons of calcifying organisms such as hermatypic (reef-
building) corals, shellfish and many species of algae. This could 
have dramatic negative effects on the composition of oceanic 
ecosystems and the existence of coral reefs. 

Extremely high human population 
densities and growth rates have fuelled the 
rapid development of coastal areas in 
unsustainable ways. Coral reefs and 
mangroves have been removed to 
make way for the rapid expansion 
of urban and agricultural activities 
along the coastline, and reefs 
have also been mined to make 
cement building materials to 
expand cities. Unchecked coastal 
development has led to extreme 
pollution from agricultural runoff 
and improperly treated sewage. 

Overfishing is another major threat 
to the long-term health of the Coral 
Triangle. Overfishing currently occurs 
at approximately 64 percent of reefs in the 
Coral Triangle. With ever-increasing 
local and international pressure 
to take more from the sea, many 
fisheries already have or are 
threatened by collapse. A major 
issue associated with overfishing 
other than the taking of too 
many fish, is bycatch. Bycatch 
refers to all the animals caught 
accidentally, which often 
includes other fish species (common and endangered), turtles, 
sharks, marine mammals and sea birds. Some methods of fishing, 
such as trawling and long-lining, result in bycatch rates of 50 
percent or more, with the unwanted animals tossed back into the 
water dead or dying. Blast and poison fishing also threaten about 
50 percent of the Coral Triangle. Blast fishing utilizes explosives 
to stun fish while poison fishing makes use of potassium cyanide 
to impair or kill fish prior to collection. Both of these methods 
are extremely destructive to coral reefs and all their inhabitants. 

While these numerous issues may seem insurmountable, it 
is absolutely essential that this place of biological wealth is 

preserved. Measures are currently being taken, such as the Coral 
Triangle Initiative (CTI), to address the problems of climate 
change, unsustainable development and fishing practices, 
pollution, poverty, and loss of important coastal ecosystems, 
and to put in place an action plan to save the Coral Triangle and 
its people. According to their mission statement, “The CTI aims 
to place 20 percent of each major marine and coastal habitat in 
the Coral Triangle under protected status by 2020. Individual 
MPAs will be scaled up and linked to form a connected, resilient 

and sustainably financed Coral Triangle MPA System.” 
The establishment of MPAs (Marine 
Protected Areas) in places that are 

particularly important and/or 
vulnerable is critical for 
the sustained health of 

this region. Tubbataha in 
the Philippines and Sipadan 
in Malaysian Borneo are 

great examples of the power 
of MPAs to safeguard against 
environmental degradation and 
buffer these reef ecosystems 

from the effects of climate 
change. The World Wildlife 

Fund states that a well-designed 
MPA can “protect natural habitat and 

wildlife, help replenish fish stocks, and 
meet the needs of local communities.” By 

providing our ocean wildlife with safe havens 
from commercial fishing fleets, 
we give these stressed fish stocks 
a chance to recover and rebuild 
without the threat of exploitation. 

While it is encouraging to see the 
leaders of the six Coral Triangle 

nations come together to 
sign a commitment to protect 
their invaluable marine 

resources and the well being of their citizens, far too little of 
the CT is currently protected. Only 1.6 percent of the exclusive 
economic zone for the entire Coral Triangle region is managed 
as MPAs, leaving the vast majority of this area unprotected. 
The existing MPAs need to be strengthened and scaled up to 
encompass networks of MPAs that are more ecologically linked 
and integrated with fisheries management and are responsive 
to our changing climate. There may be over 1,900 MPAs in the 
Coral Triangle, but many of them have only been established at 
a minimum local level where the rules are often not enforced 
and the management plans only take the immediate area into 
account without much thought for region-wide protection. 

Only 1.6% OF THE 
CORAL TRIANGLE 
region is managed as 

Marine Protected Areas. 

Oceanic mantas at 18 metres 
— Raja Ampat, Indonesia.
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Whale sharks feeding at 20 metres 
— Cenderawasih Bay, Indonesia.  
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Unfortunately, many of the problems that exist in the Coral 
Triangle reach much farther than its geographic boundaries. The 
waters of the world are seeing the ill effects of global climate 
change, ocean acidification, pollution, unchecked population 
growth and coastal development, overfishing, illegal fishing, and 
high rates of bycatch. These global problems cannot be solved 
by one small group of nations uniting to protect their waters, but 
by many world leaders following the guidelines put forth by the 
Coral Triangle Initiative to ensure a better future for the people of 
the world and generations to come. It is estimated that it would 
cost US$12-14 billion each year to establish a global network of 
MPAs covering 30 percent of the world’s oceans, but considering 
the global fish catch is worth close to US$1 trillion annually, 
this would be a sound investment. While a drastic improvement 
from a decade ago, still only 2.8 percent of our planet’s marine 
environment is protected, a meagre figure that experts hope will 
expand to 10 percent by 2020. With strong legislation, adaptive 
management plans, robust regulatory enforcement, and adequate 
funding, we could ensure the sustained health and productivity 
of our world’s precious marine resources. 

The Coral Triangle is a place of remarkable diversity and 
immeasurable importance and is considered top priority for 
conservation along with the Amazon, Arctic, Galapagos Islands 
and Madagascar. Continued research and education foster an 
understanding of these amazing places as well as an appreciation 
for their role in the biodiversity and sustainability of our planet. 
Ecotourism is also an important factor that can show indigenous 
people the economic value of healthy reefs and that their marine 
life is worth far more when it is left alive in the ocean than dead 
on a plate. The true value of our oceans can be more accurately 
measured not by what we take out, but by what we leave in. 
This sentiment should resound throughout every corridor of the 
world, but is the most applicable in places of great biological 
diversity and importance such as the Coral Triangle. 

THE TRUE VALUE  
OF OUR OCEANS  
is more accurately 

measured not by what  
we take out of it, but by 

what we leave in it.
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