


[image: ]



 


[image: ]



 
[image: ]
Handbook on the 

Living Marine Resources

of Malaysia Marine Parks

Department of Marine Park Malaysia

Ministry of Natural Resources 

and Environment 

2011

Department of Marine Park Malaysia

Ministry of Natural Resources and Environment 

Living Marine Resources of Malaysia Marine Park.indd 3 29/02/2016 5:56 PM



Copyright © Department of Marine Park Malaysia 
Ministry of Natural Resources and Environment 
Malaysia, 2011 
All  rights  reserved.  No  part  of  this  publication  may  be  reproduced  or  stored  in  anyform 
that can be retrieved or transmitted in any form or by any means, electronic or mechanical, 
including  photocopy,  recording  or  any  other  means,  without  written  permission  from  the 
publisher. 
Publisher: 
Department of Marine Park Malaysia (DMPM) 
Ministry of Natural Resources and Environment (NRE) 
Level 11, Wisma Sumber Asli 
No.25, Persiaran Perdana, Presint 4 
62574 Putrajaya
ISBN 978-983-44311-2-9
BIBLIOGRAPHY CITATION 
Department of Marine Park Malaysia (DMPM). 2011. Handbook on the Living Marine Resources 
of Malaysia Marine Park. Ministry of Natural Resources and Enviroment, Putrajaya, Malaysia. 
123pp. 
Living Marine Resources of Malaysia Marine Park.indd 4 29/02/2016 5:56 PM


 


Contents 

Forewordii

Introduction to Marine Park4

Coral Reefs21

Mangroves Ecosystem Marine39

Marine Meadow58

Marine Invertebrates66

Marine Molluscs78

Coral Reef Fish86

Marine Turtles 104

Marine Mammals110

Appendix 114

Contact details120

Bibliography 122

Acknowledgment123





[image: ]Foreword by
Dato’ Zoal Azha bin Yusof 
Secretary General 
Ministry of Natural Resources and Environment Malaysia
It  is  an  honour  to  be  given  this opportunity  to  drop  a few  lines  in  this  wonderful  handbook  on  marine 
park. I would like to congratulate again to the Department of Marine Park Malaysia for making an effort in 
producing a colourful and informative reading material. 
The Ministry of Natural Resources and Environment (NRE) has always encourage it’s associated agencies and 
departments to document and published information that can be referred to and used repeatedly. 
I  believe  that  it is  timely  that  the  Department of Marine Park  Malaysia  to  produce more  books such as 
this one to disseminate information on nature and conservation. NRE has been promoting reading culture 
among the officers and with the availability of this handbook, it will enrich the reading material available 
to them. 
Once again I would like to extend my congratulation to the department and I am looking forward to having 
more information on living marine resources being documented and published for the benefits of the public.
DATO’ ZOAL AZHA BIN YUSOF 
Living Marine Resources of Malaysia Marine Park.indd 6 29/02/2016 5:56 PM


 [image: ]Dr. Sukarno bin Wagiman 
Director General 
Department of Marine Park Malaysia
With the consent of Allah S.W.T., I would like to take this opportunity to highlight the importance of having 
a better inform workers and  this holds true in this ever fast pace information age. With this in mind, an 
informative reference book that is readily readable, will be a great asset to the Department of Marine Park 
Malaysia (DMPM). 
This book which will be distributed to every staff of the department, will hopefully help them to understand 
the complex environment that they have to protect. With better understanding of the habitats at hand, the 
knowledge gap will be narrowed and management of these treasured resources, will be made better. 
The content of the book which tries to explain the various general groups of the marine dwellers and their 
habitats is a tremendous effort by the multi disciplinary contributors. I would like to compliment for their 
effort and determination in producing this book.
DR. SUKARNO BIN WAGIMAN 
Living Marine Resources of Malaysia Marine Park.indd 7 29/02/2016 5:56 PM


 [image: ]Introduction to
Marine Parks
Malaysia’s seas and marine
life, the Malaysian government
thus introduced the concept of
Marine Parks. 
The Marine Parks of Malaysia are
areas of the sea dedicated to the
protection and maintenance of
biodiversity as well as natural and
cultural resources. In these respects
they are protected by Federal Law.
A Marine Park beach 
Idyllic view of a Marine Park
What is a Marine Park? 
The seas of Malaysia are rich with an impressive diversity of marine life beneath its glistening waves.
Malaysia is also blessed with islands draped in lush tropical forest and breathtaking beaches, home
to unique animals and plants.
These natural assets need to be protected for the benefit of present and future generations.
People all over the world depend on sea-caught fish stocks as a major source of protein. There is an
international race to harvest resources from the sea without care or concern for the needs of others
or the ecosystem itself; a situation known as the “Tragedy of the Commons”. In order to protect
Marine parks aim to protect coral reefs, seagrass beds, shipwrecks and archaeological, tidal lagoons, 
mudflats, saltmarshes, mangroves, rock platforms, underwater areas (either in coastal areas or on 
seabeds further offshore) and the water column in between these areas. Marine Parks legislation 
also include artificially introduced structures for the protection of coastal areas or the regeneration 
of reefs.
54
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 [image: ]2 nautical miles
U
Spring tide 
Neap tide 
Spring tide 
Neap tide 
Sunset at a Marine Park island
Why do we need Marine Parks
in Malaysia?
A lot of the things that we use and depend on
every day contain components or parts that
originate from the sea. If our marine resources
are improperly or unsustainably managed, they
could be overused or overexploited which could
then eventually lead to the complete destruction
of the marine ecosystem.
Marine Parks are not only the life source of our
marine resources, but they are the sink on which
the healthy biodiversify of Malaysian seas
depends. Biological diversity is the variability
of life in all its forms, levels and combinations
and the ecosystem within which it operates.
Biodiversity is three-tiered:
t
Genetic diversity - the variety and
 frequency of different genes within each
 species. These genes may be specialized
 and are valuable for human use, especially in the thriving fields of biotechnology and medicine.
 The conservation of specific plants and animal populations are important for genetic diversity.
t
Species diversity - the variety and frequency of different species. This is important because it
 identifies and characterizes the biological community of a habitat and ecosystems.
t
Ecosystem diversity - the variety and frequency of different habitats or ecosystems and the
 processes that shape them, These processes could be a dynamic combination of physical 
 processes such as currents, wind, waves and erosion, chemistry (salinity, sediment
 geochemistry, pH, runoff from land masses) and biology (migration, predation, reproduction
 and larval drift). 
Soft coral under a Marine Park Jetty
Do You Know?
UÊMarine park areas in Malaysia were originally gazetted to include the lowest low tide waterline to
 8 nautical miles out to sea, but this was eventually reduced to 2 nautical miles.
UÊA Marine Park is a living museum and a wild ‘aquarium’.
 Its residents come in various shapes, sizes, colours and ages
 - some having lived for tens of thousands of years. Imagine what
 would happen if this living treasure was to be lost . . .
UÊThe lives of many Marine Park species depend on the tide. This refers to the daily rise and fall of
 seawater levels. Tidal flow is largely influenced by the pull of gravity as the moon circles the earth
 as shown in the diagram below. 
Low tide
waterline
7
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 [image: ]Marine parks benefit many people, either directly through goods and services (such as a source
and breeding ground for fisheries resources) or indirectly through tourism which benefit the
entire country.
Immediate Benefits
Natural areas with reduced and manageable
human impact
Socio-economy: Job and income
opportunities, improved livelihood of
islanders in Marine Park areas.
1
3
Long Term Benefits 
Maintenance of a gene pool of marine
species - may be beneficial for new
discoveries of marine biochemical
compounds for pharmaceutical and
medical use. 
Tourism: Safe and conductive areas for
nature appreciation. Abundant marine life,
clean environtment and beaches that are
highly attractive to tourists.
2 Tourism: Potential for higher revenue
earned from appropriately built tourism
infrastructure that has a minimal impact
on the environtment.
Coastal protection from natural disasters
due to prolonged or adverse weather
conditions.
4
Research in Marine Protected Areas has the
potential to develop immediate solutions
for mitigate damage from sudden but
unforeseen threats or damaged ecosystems.
Marine Protected Areas have faster and
better recovery rates from global warming
induced coral bleaching or any other
periodic stresses.
5
Fisheries benefits: 
U Support for stock management – protect
specific life stages (eg. as nursery grounds),
provides a spillover effect on exploited
species and allows for a constant supply as
larvae dispersion centres.
U Improved socio-economic outcome for
local communities living beyond Marine
Park Boundaries. 
Table 1 : Benefits of a Marine Park 
Imagine that the sea is an
aquarium…
Imagine that the seas of Malaysia are an
aquarium. In this aquarium, there are many
types of fish, as well as other organisms such
as sea urchins, sea stars, hard corals and soft
corals. Each of these organisms plays a part in
maintaining a balanced ecosystem in the
aquarium. 
This is an illustration of what will happen to the
sea if we overuse oe overexploit our marine
resources.
to die off as algae become more dominant and
the ecosystem becomes increasingly imbalanced.
If one fish is removed from this aquarium, it
might still look interesting but what happens
if someone else takes out another fish? And
then another? Will the aquarium still be
interesting? After more and more fish have
been removed, the aquarium will be overgrown
with greem algae (because some of the fish that
have been removed used to eat that algae) then
one by one, the remaining organisms will begin
Replenish our seas with life
from our National Marine
Park…
Go back to your first aquarium, full to the brim
with marine flora and fauna. Next to it, there is
also another aquarium, but this one is quite
empty save perhaps for a few corals. If the first
aquarium is well taken care of and cherished, the
organisms there will begin to reproduce. In time,
there will be inadequate space for all the
organisms to live happily in that first aquarium.
Some of these lovely newly bred organisms can
then be transferred into your second aquarium.
The first aquarium acts as a source of life while
the second aquarium acts as the sink of life for
the newborn. 
Malaysian marine parks act just like the first
aquarium, where it protects important and
sensitive habitats and all living and non-living
things within its protected boundaries. These
areas (similar to your first aquarium) can assist
in restoring and adding new life to other areas
of the seas (such as your second aquarium),
which will benefit mankind in the long run and
prevent further degradation of the Malaysian
marine ecosystem as a whole.
Marine Parks help to maintain genetic, species and ecosystem diversity. An ecosystem is a major
interconnected system that involves living organism (fungi, plants and animals) and their non-
living environtment (rocks, sand, boulders etc.). 
Habitats are specific places where specific organisms can be found. These organisms have adapted
to the conditions there. 
U Supports fishery stability through improved
and sustainable catch levels for local
fisherman.
U Centre of reseeding to assist the recovery
of areas affected by pollution, overfishing
or natural disasters.
U Contributes to research as a reference site
and target for restoration. 
U Allows for an understanding of climatic
impacts and provides a basic for the
creation of research and monitoring tools.
98
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 [image: ]Other Islands within
the gazetted areas
Pulau Rawa
Pulau Serenggeh
Pulau Teku Burung
Pulau Tokong Kemudi
Pulau Tokong Kemudi Barat
Pulau Ling
Pulau Lima
Pulau Ekor Tebu
Pulau Kerengga Besar
Pulau Kerengga Kecil
Pulau Paku Besar
Pulau Paku Kecil
Pulau Cupak
Pulau Gemia
Pulau Tasu
Pulau Raja
Pulau Renggis
Pulau Tumok
Pulau Soyak
Pulau Kelabang
Pulau Bukit Tikus
Pulau Ibol
Pulau Penyembong
Pulau Simbang
Pulau Nanga Besar
Pulau Apil
Pulau Lanting
Pulau Sibu Kecil
Pulau Papan
Pulau Dayong
Pulau Lang
Pulau Pinang
Gazetted Islands
Pulau Payar
Pulau Kaca
Pulau Lembu
Pulau Segantang
4 Marine Parks
Pulau Perhentian Kecil
Pulau Perhentian Besar
Pulau Susu Dara
Pulau Lang Tengah
Pulau Redang
Pulau Lima
Pulau Ekor Tebu
Pulau Pinang
Pulau Kapas
Pulau Tenggol
Pulau Nyireh
Pulau Yu Besar
Pulau Yu Kecil
13 Marine Parks
Pulau Chebeh
Pulau Seri Buat
Pulau Sembilang
Pulau Tioman
Pulau Tulai
Pulau Labas
Pulau Tokong Bahara
Pulau Gut
Pulau Sepoi
9 Marine Parks
Pulau Goal
Pulau Harimau
Pulau Mensirip
Pulau Hujung
Pulau Tengah
Pulau Besar
Pulau Rawa
Pulau Tinggi
Pulau Mentinggi
Pulau Sibu
Pulau Sibu Hujung
Pulau Aur
Pulau Pemanggil
13 Marine Parks
Pulau Kuraman
Pulau Rusukan Besar
Pulau Rusukan Kecil
3 Marine Parks
42 Marine Parks
State
Kedah
Total
Terengganu
Total
Pahang
Total
Johor
Total
Wilayah
Persekutuan
Labuan
Total
Grand Total
No
1
2
3
4
5
Area (km
2
)
188.13
568.69
676.61
765.65
158.15
2,357.23
Marine Park Areas
Table 2: Marine Park Areas in Malaysia
All of the benefits mentioned above have
immediate and long term positive effects. It
is important to understand that the spillover
effect of having a Marine Park is beneficial to
everybody; from local islanders to their
mainland counterparts dealing in support
services; from the local government right
up to the Federal government; and most
importantly it has a significant positive
impact on the attaunment and continuation
of a high standard of living. 
A pristine Marine Park beach 
Map of Marine Park Areas
in Malaysia 
Where are the
Marine Parks in
Malaysia? 
In total, there are about
73 islands within 42
Marine Parks in five
states: three Marine
Parks in East Malaysia
(Wilayah Persekutuan
Labuan); four in Kedah;
thirteen in Johor; nine
in Pahang and thirteen
in Terengganu; covering
an area of approximately
2,318.43km
2
.
11
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 [image: ]While enjoying the activities listed above, your own personal safety is of utmost importance at all
times. Be aware that all the living organisms you are bound to encounter are very fragile. Always ask
your guide or resort operator about the proper code of conduct related to the activity of interest to
you (Refer to Appendix 1 Responsible Tourists’ Checklist and Appendix 3 Tips for a more Enjoyable
and Sustainable time at a Marine Park.)
BeBe aware of emergency procedures and always have a list of emergency contact numbers nearest to
your location when you are visiting a Marine Park island. If possible, carry a first aid kit with you at
all times (refer to Appendix 2 Marine-related First Aid Guideline), drink plenty of water and protect
yourself from the sun.
Who looks after the Marine Parks and what do they do? 
Guardians of the Marine Parks – the Marine Park Rangers
All Marine Parks in Malaysia are protected by an army of seasoned sea veterans known as the
Marine Park Rangers. These brave souls are responsible for a variety of tasks set by the Marine Parks
headquarters to ensure that the wildlife and natural scenery within each Marine Park is maintained
and sustained and that you have the best possible vacation within the area. Among their responsible
are: 
i.i. Enforcement – The Marine Park Rangers are stationed in airports and seaports to screen the
baggage of outgoing visitors to prevent them from taking prohibited items out of Marine Park
areas. Enforcement duties include arresting encroaching fishing vessels and persons conducting
illegal activities. 
ii.ii. Education and awareness – Visit your nearest Marine Park centre and you will be entertained
by the witty anf knowledgeable park rangers. Marine Park Centres also periodically conduct
beach cleanups and the removal of infestations of the coral eating Crown-of-thorns sea star
(COT). These Marine Park rangers are also
involved in public awareness campaigns.
Ask your teacher to contact the Marine Park
Headquarters to find out how to participate
in their various campaigns.
What can you do in a Marine Park? 
InIn order to preserve the beauty and wonder of the reef environtment, there are a number of
activities that are allowed and disallowed in Malaysian Marine Parks. The list below is a sample of
some of these activities, but it is not exhaustive. 
Permitted Activities 
SCUBA diving 
Snorkelling
Low-impact underwater photography 
Swimming
Observation and appreciation of marine and 
terrestrial flora and fauna
Non-motorized boating (for example sailing 
or kayaking)
Nature walks within marine park areas 
Mountain climbing/spelunking/wall or rock 
climbing
Group activities/sport or competitions/
research – with acquisition of permission
from Marine Parks headquarters
Prohibited Activities 
Fish hunting, trapping or catching by any 
means
Spear/sling fishing including by those 
licensed to do so 
The collection of live or dead coral, shells, 
sand or any other marine organisms 
Polluting and littering 
Anchoring on reefs - mooring buoys 
prepared by park authorities are to be used
Building or erecting any type of structure on 
the water 
Bringing/importing non-native plants/ 
animals
Water skiing, boat racing (or boating at a
speed exceeding 10 knots) and jet skiing 
Harassing any type of marine animal, 
including large marine mammals and fishes. 
A Crown-of-thorn sea (COT) on corals A Marine Park Ranger collecting COTs 
Visitors to a Marine Park having fun
with the locals
1312
Table 3 : Permitted and Prohibited Activities at Marine Park
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involved in public awareness campaigns.
Ask your teacher to contact the Marine Park
Headquarters to find out how to participate
in their various campaigns.
What can you do in a Marine Park? 
InIn order to preserve the beauty and wonder of the reef environtment, there are a number of
activities that are allowed and disallowed in Malaysian Marine Parks. The list below is a sample of
some of these activities, but it is not exhaustive. 
Permitted Activities 
SCUBA diving 
Snorkelling
Low-impact underwater photography 
Swimming
Observation and appreciation of marine and 
terrestrial flora and fauna
Non-motorized boating (for example sailing 
or kayaking)
Nature walks within marine park areas 
Mountain climbing/spelunking/wall or rock 
climbing
Group activities/sport or competitions/
research – with acquisition of permission
from Marine Parks headquarters
Prohibited Activities 
Fish hunting, trapping or catching by any 
means
Spear/sling fishing including by those 
licensed to do so 
The collection of live or dead coral, shells, 
sand or any other marine organisms 
Polluting and littering 
Anchoring on reefs - mooring buoys 
prepared by park authorities are to be used
Building or erecting any type of structure on 
the water 
Bringing/importing non-native plants/ 
animals
Water skiing, boat racing (or boating at a
speed exceeding 10 knots) and jet skiing 
Harassing any type of marine animal, 
including large marine mammals and fishes. 
A Crown-of-thorn sea (COT) on corals A Marine Park Ranger collecting COTs 
Visitors to a Marine Park having fun
with the locals
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Table 3 : Permitted and Prohibited Activities at Marine Park
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 [image: ]Stewards of the Marine Park
WhileWhile the Marine Park Rangers are the Guardians of the Marine Parks of Malaysia, there are many
Marine Park agents working with them to safeguard the gems of our seas. These agents include local
universities, NGOs, the private sectors, schools, the general public – and most importantly – YOU! 
Education and awareness – Many NGOs in Malaysia are actively involved in enhancing
visitors’ experiences in the Marine Park through education programs and awareness acivities.
These activities are not confined to Marine Park islands only, but are also done within the
urban compound of the cities.
ii.
i.
Monitoring – Businesses operating in the Marine Park islands are often involved in the
monitoring of their respective areas. This is because their livelihood depends on the pristine
order of the parks, failing which, people will no longer visit and their businesses will go into
decline. Local universities are also involved in the monitoring of Marine Park areas, usually
working in tandem with NGOs.
iii. Research – The Marine Park rangers actively work with local universities to conduct reef related
research in order to better understand the workings of the marine environtment that they
protect, and to improve Marine Park management.
iv. Monitoring and
rehabilitation – The
Marine Parks Authority
and researchers from local
universities are continuously
involved in reef monitoring to
detect changes in the marine
environment. Should there be
any indication of damage or
deterioration, these parties
will then take the necessary
measures to rehabilitate
affected areas at the earliest
possible opportunity.
v. Management - All Marine
Park Centres, under the
guidance of their
headquarters, uphold and
maintain site specific management according to localized needs and restrictions. Various academic
institution, non-governmental organizations (NGOs), local councils and the general public help to
provide input and feedback for their work. Management also includes the other four activities
discussed above.
Reef monitoring by Park Ranger and local university volunteers 
Marine Park Rangers recording
data on collected COTs 
Artificial reef as a rehabilitation technique 
1514
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 [image: ]The Malaysian Marine Parks need YOU! 
Even if you don’t live near a Marine Park, you can help by caring for the environtment wherever you
are every day and by being a responsible visitor when you go on holiday.
At home 
t
Recycle. This helps keep trash out of the oceans and also out of landfills where it can have an
adverse impact on the water quality of our rivers and oceans.
t
Don't pollute as anything that is disposed of inappropriately will sooner or later and up in the
sea
t
Don't use chemically enhanced pesticides and fertilizers. Although you may live thousands
of kilometers from a coral reef ecosystem, these products end up in the watershed - an area that
drains to a common waterway, such as a stream, lake, estuary, wetland, and ultimately, the ocean.
t
Be a wastewater crusader! Make sure tgat sewage from your home is correctly treated. Excess
nutrients in wastewater can negatively impact marine ecosystems.
iii. Research - With the help of its stewards,
the Malaysian Marine Parks have been the
source of many new beneficial discoveries;
from new salad recipes based on marine
flora to discoveries of marine-based
compounds for various industrial and
commercial uses. A lot of research is also
done to further understand the
complexities of Marine Parks.
iv. Public Education and Awareness - The stewards of the sea support Marine Park initiatives by
promoting Marine Parks to multiple audiences near and far. Besides enhancing awareness about
the plight of the ocean, they also help to enlighten others about the economic, environtmental
and social importance of Marine Parks. In doing so, they encourage positive participation in
ensuring the health of our seas. 
Volunteers being trained in reef monitoring techniques
Research in progress by a Marine Park steward
Diver amazed by the
marine life around him
Divers enjoying a lush reef 
All off the above deliver the mandate of a Marine
Park which is to : 
t
Conserve biological diversity and associated
ecosystems
t
Protect critical sites for reproduction and
growth of targated species 
t
Protect sites with minimal direct human
impact to help them recover from other
stresses such as global warming and rising
sea temperatures
t
Protect settlement and growth areas for
marine species so that the spill-over effect
takes place
t
Provide focal points for human interaction
with the marine ecosystem 
t
Provide sites for ecotourism and eco-
recreation
t
Provide undisturbed reference areas as
baselines for scientific research, and to
aid in the design and evaluation of
management for other areas
1716
t
Conserve water. With decreased water use, there is less runoff and wastewater making its way
back into the oceans.
Diver enjoying the sight
of large marine fauna
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Support reef-friendly businesses. Ask what your dive shop, boating store, tour operator, hotel
and other coastal businesses are doing to save the marine ecosystem. This is especially important
in coastal areas with reefs. Let them know you are an informed consumer and care about the sea
and all its inhabitants.
t
Report dumping or other illegal activities. Help be the eyes and ears of the reef. Your
involvement can make a big difference.
t
Be a marine debris crusader! In addition to picking up your own trash, carry away the trash
that others have left behind. More than just an unsight nuisance, beach litter poses a significant
threat to the health and survival of marine organisms, which can swallow or get entangled in
beverage containers, plastic bags, six-pack rings, and other debris.
t
Hire local guides when visiting marine
ecosystems. This will help you learn about
local resources and protect the future of the
reef by supporting the local economy
t
Respect local guidelines when you visit
a reef. Help keep coral reefs healthy by
respecting local customs, recommendations,
and regulations. Ask for more information at
the nearest Marine Park Centre or your dive
shop to find out how to be a marine-friendly
inhabitants.
Categories
Adult
Senior citizens of more than 56 years old 
Disabled person of all ages 
Children (6-12 years old)
Amount (RM)
5.00
2.00
2.00
2.00
No.
1
2
3
4
Marine Parks Conservation
& Entrance Fee Structure 
t
Shop wisely. Decrease overfishing by reducing
your demand for overexploited fish species. Ask
about fishing techniques and never eat
endangered fish species or parts such as shark,
shark’s fin or Napeloen wrasse.
t
Be an informed consumer. Only buy marine
fish and other reef organisms for your home
aquarium when you know they have been
collected in an ecologically sound manner. Ask
store managers where the organisms come from
and how they were collected. For more
information on how to find sustainably
harvested reef fish, go to
http://www.aquariumcouncil.org
t
Get involved in the legislative process and demand the protection of more marine areas.
Lobby for change, protection and responsible development. Write in to the press and your
politician. This is your natural heritage. You have a right to fight for it and its conservation.
t
Spread the word. Remember your own excitement at learning the value and importance of coral
reef, seagrass and mangrove ecosystem. Sharing this excitement gets everyone involved.
On the islands 
t
Support the Marine Parks by paying the Marine Parks Conservation & Entrance Fee.
Proceeds from the collection go towards the management and maintenance of Marine Parks. This
fee is compulsory for all visitors above the age of 6 unless an application has been made and an
exemption given (ie for research).
t
Visit the nearest Marine Park Centre. Find out about local conditions and restrictions before
venturing to the rest of the park.
Marine flora and fauna workshop at a Marine Park
CREST-MSMS Young Reef Explorer Program
Marine Park Rangers at work on
an underwater clean-up dive
Local guide giving
a briefing 
t
Decrease the impact of
fishing and stop fishing
tecniques that damage the
reefs and endanger marine
inhabitants.
1918
t
Visit your local aquarium or zoo. Ask what
they are doing and how you can help conserve
coral reefs and other marine areas. The answer
may pleasantly surprise you.
t
Educate yourself about coral reefs, seagrass
meadows, mangroves and the creatures they
support. Participate in training or educational
programs that focus on marine ecology. When
you further your own education, you can help
others understand the fragility and value of the
world’s seas and oceans.
t
Stay informed. Find out about existing and
proposed laws, programs, and projects that
could affect the world’s seas. Many websites
provide information about coral reefs, seagrass
ecosystems and mangrove forests and what you
can do to become involved.
t
Support organizations that protect process
and other marine ecosystems. Many group
have marine education programs, and your
support will make a big difference.
Table 4 : Marine Park Conservation & Entrance Fee Structure
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Coral Reefs 

In the water 

t

If you dive, don’t touch! Take only pictures and

leave only bubbles. Keep your fins, gear and hands

away from the reef as this contact can hurt you and

will damage delicate coral animals. Stay off the bottom

because disturbed sediment can smother corals.

t

Don’t anchor on the reef. If you are boating near

a coral reef, use the mooring buoy when it is available.

t

Volunteer for a reef or mangrove cleanup

program. You don’t live near the sea? Then consider

joining a cleanup program on your next vacation.

Spend an afternoon enjoying the beauty of Mother

Nature while helping to preserve it for future 

generations. 

t

Become volunteer monitor! Participate in

community coral reef monitoring programs such as

Reef Check (www.reefcheck.org). If you do not live

near the coast, get involved in protecting your

watershead as everything that we do on land 

(even as far away as the cities) will eventually

have an impact on our seas.

Photographer holding on to the reef –

DON’T DO THIS! 

Boat anchoring on the reef –

DON’T DO THIS! 

Reef Check workshop 

Reef clean-up 

What is a coral reef? 

A coral reef is actually a large underwater living structure made out of thousands of hard coral

colonies which are in turn made out of millions of tiny individual coral polyps. They are tropical,

shallow water, calcareous structures which support a highly diverse association of marine plants

and animals. Hard corals (also known as reef frame building/hermatypic or scleractinian corals)

are the main builders of reefs.

Cross-section of a

generalised coral reef

showing the different

zones

21

Scree of

eroded debris

Reef slope

Spur and

groove

Reef crest

Zone of

encrusting algae

Rubble drift

Coral

rubble cay

Sandy

reef flat

Patch reef

Coral sand cay

Reef Survey
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In the water 
t
If you dive, don’t touch! Take only pictures and
leave only bubbles. Keep your fins, gear and hands
away from the reef as this contact can hurt you and
will damage delicate coral animals. Stay off the bottom
because disturbed sediment can smother corals.
t
Don’t anchor on the reef. If you are boating near
a coral reef, use the mooring buoy when it is available.
t
Volunteer for a reef or mangrove cleanup
program. You don’t live near the sea? Then consider
joining a cleanup program on your next vacation.
Spend an afternoon enjoying the beauty of Mother
Nature while helping to preserve it for future 
generations. 
t
Become volunteer monitor! Participate in
community coral reef monitoring programs such as
Reef Check (www.reefcheck.org). If you do not live
near the coast, get involved in protecting your
watershead as everything that we do on land 
(even as far away as the cities) will eventually
have an impact on our seas.
Photographer holding on to the reef –
DON’T DO THIS! 
Boat anchoring on the reef –
DON’T DO THIS! 
Reef Check survey
Reef Check workshop 
Reef clean-up 
What is a coral reef? 
A coral reef is actually a large underwater living structure made out of thousands of hard coral
colonies which are in turn made out of millions of tiny individual coral polyps. They are tropical,
shallow water, calcareous structures which support a highly diverse association of marine plants
and animals. Hard corals (also known as reef frame building/hermatypic or scleractinian corals)
are the main builders of reefs.
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What is a coral polyp? 

A coral polyp is a tiny animal that looks like

an upside down jellyfish. It lives in a skeletal

cup made of limestone and usually feeds at

night by catching plankton with tiny

poisonous spears (nematocysts) on its

tentacles. The polyp is the main building

block of any coral reef ecosystem. 

Coral reefs grow an average of 1-2 cm per year and it takes thousands of years for a viable

coral reef to actually form. The reefs in our Marine Parks are estimated to be about 3,000

to 6,000 years old and can be found up to about 30m deep. The Great Barrier Reef in

Australia is estimated to have its foundation at 15m depth and is about 30 million years

old. Some individual coral colonies may be thousands of years old.

Cross-section of a coral polyp

Source: NASA

What is a coral’s best friend? 

Corals are a peculiar bunch. They are animals but exhibit plant-like characteristics. Each coral polyp

has dinoflagellate algae that lives within it and helps to produce food for the coral animal. The coral

will get nutrients from the algae as it photosynthesizes from within the coral. The relationship is

mutually beneficial for both parties and the association is called symbiosis (living together). The coral

will get nutrients from the algae as it photosynthesises and the algae gets protection and resources

needed for photosynthesis from the coral. But corals are sessile (they can’t move) yet they need

sufficient light so that their symbiotic dinoflagellate algae (zooxanthellae) can photosynthesise. This

therefore limits their depth range to only about 30m as the quality of lighht beyond this depth is

insufficient.

But… corals also hunt on

their own...

During the day the hard coral polyp usually

stays deep within its protective skeletel cup but

at night it will emerge to catch microscopic

organisms (plankton). This is done by waving

their tentacles which are filled with nematocysts.

These are small stinging cells that shoots tiny

poisonous spears into their prey. 

Close-up of coral polyps. Tentacles are clearly visible. 

Source: NASA

Magnified Zooxanthellae

Source: NASA

Do You Know? 

Malaysia has one of the highest coral diversities in the world. It is estimated that we have over 650

species of the estimated 800 species of hard coral that exist in the world. However, at present only

about 350 sp have been documented in our waters. The rest are just waiting to be ‘discovered’. 

On the reefs there are hard corals and soft corals. Coral polyps have the ability to

collect calcium from the surrounding sea water and convert it into calcium carbonate

(limestone). In hard corals, the calcium carbonate is used to form a protective outer

cup of hard skeleton within which the coral polyps live. As they grow, more calcium

carbonate is deposited on the floor of the cups pushing the polyps upwards,

centimeter by centimeter. Soft corals embed the calcium carbonate in their body

tissues as tiny bead-like skeletal structures called spicules. When a hard coral colony

dies, it leaves behind the hard skeleton over which other corals grow or is settled on

by new polyps, thereby slowly expending the reef. 

2322
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A coral polyp is a tiny animal that looks like
an upside down jellyfish. It lives in a skeletal
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night by catching plankton with tiny
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coral reef to actually form. The reefs in our Marine Parks are estimated to be about 3,000
to 6,000 years old and can be found up to about 30m deep. The Great Barrier Reef in
Australia is estimated to have its foundation at 15m depth and is about 30 million years
old. Some individual coral colonies may be thousands of years old.
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mutually beneficial for both parties and the association is called symbiosis (living together). The coral
will get nutrients from the algae as it photosynthesises and the algae gets protection and resources
needed for photosynthesis from the coral. But corals are sessile (they can’t move) yet they need
sufficient light so that their symbiotic dinoflagellate algae (zooxanthellae) can photosynthesise. This
therefore limits their depth range to only about 30m as the quality of lighht beyond this depth is
insufficient.
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their own...
During the day the hard coral polyp usually
stays deep within its protective skeletel cup but
at night it will emerge to catch microscopic
organisms (plankton). This is done by waving
their tentacles which are filled with nematocysts.
These are small stinging cells that shoots tiny
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Do You Know? 
Malaysia has one of the highest coral diversities in the world. It is estimated that we have over 650
species of the estimated 800 species of hard coral that exist in the world. However, at present only
about 350 sp have been documented in our waters. The rest are just waiting to be ‘discovered’. 
On the reefs there are hard corals and soft corals. Coral polyps have the ability to
collect calcium from the surrounding sea water and convert it into calcium carbonate
(limestone). In hard corals, the calcium carbonate is used to form a protective outer
cup of hard skeleton within which the coral polyps live. As they grow, more calcium
carbonate is deposited on the floor of the cups pushing the polyps upwards,
centimeter by centimeter. Soft corals embed the calcium carbonate in their body
tissues as tiny bead-like skeletal structures called spicules. When a hard coral colony
dies, it leaves behind the hard skeleton over which other corals grow or is settled on
by new polyps, thereby slowly expending the reef. 
2322
Marine Life.indd 23 3/15/11 1:55:25 PM


 [image: ]Where are coral reefs found?
Coral reefs are usually found in the tropics
and inhibit shallow waters to about 30m
where there is adequate sunlight. They are
distributed mainly between The Tropics of
Capricorn (30˚S) and Cancer (30˚N). Their
distribution is highly dependent on
seawater with temperatures of more
than 18˚C. 
There are 3 main types of
coral reef structures: 
1) Fringing Reef
(This is the dominant reef
structure in our Marine
Parks). This type of reef
grows along the shoreline
of an island or a continent.
It can eventually become a
barrier reef or coral atoll.
2) Barrier Reef
This type of reef grows
parallel to the shoreline.
There is usually a large
lagoon between it and the
shore. It acts as a barrier
between the lagoon and
the open sea.
3) Coral Atoll
This is the most unique of
all the reef structures. It is
a ring shaped reef
surrounding a lagoon.
Charles Darwin explained
his understanding of its
process of development.
First a volcanic island
emerges then a fringing
reef grows around the
island. Next, as the earth’s
crust moves, the island and reef slowly sinks into the ocean. Nevertheless the coral reef continues
to grow and when the island finally totally sinks into the water, only the reef remains. 
Do You Know? 
The Great Barrier Reef, Australia is the only
living structure that can be seen from outer
space. It is the world’s largest barrier reef
and is situated on the North-eastern coast
of Australia. It is 2,027km in length and
about 160km from the coastline. This is the
largest structure built by living organisms. 
Distribution of coral reefs in the world
and the hard coral diversity in numbers
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Where are coral reefs found?
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shore. It acts as a barrier

between the lagoon and
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Charles Darwin explained
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 [image: ]Why are coral reefs
important? 
1) Biodiversity: Coral reefs only cover about
0.25% of the world’s oceans but have more
than 25% of all marine species. They have
also been described as the ‘Rainforests of
the Sea’. An estimated 1-9 million species
live within coral reefs. Malaysia has about
68 coral genera while Hawaii has only
about 13 and the Maldives have about 52. 
2) Ecotourism: Tourists visit and are willing
to pay to enjoy the unique natural
underwater scenery of a coral reef as well
as to participate in marine-related activities.
The Great Barrier Reef can generate about
AUD 1.5 billion annually while Caribbean
reefs generate USD 8.9 billion annually. A
1994 UNDP report valued the corals in the
Malacca Straits at RM 2.14 billion (based on
income from tourism, shoreline protection,
fishery resources and research potential.
This estimate did not include potential
income from biocompounds for medicinal
purposes). The Melaka Straits are often
perceived as “dirty” due to its very heavy
cargo vessel traffic. Imagine the value of
popular and pristine areas such as the
islands on the East Coast of the peninsular
and Pulau Sipadan or Pulau Mabul in Sabah! 
3) Coasta protection: Reefs act as a buffer from wave and storms. They also help to protect
against beach erosion.
4) Nursery for juveniles and food for humans: The young of many commercially important
fish use the coral reefs as protection from predators from predators and harsh conditions in
the open sea. It is estimated that 1km
2 
of reef is able to yield about 15 tons of seafood per
year. In Malaysia about 40% of commercial fish caught in coastal waters are from coral reefs.
5) Bio-pharmaceutics and Bio-compounds:
Coral skeleton can be used for bone grafts.
It is estimated that half of all new cancer
drug research is now dependent on marine
organisms. Even the UV sunblock in
sunscreen lotion depends on marine
organisms. 
6) Education and research: Coral reef research is still in its infancy in Malaysia but there are
many organisms just waiting to be studied. With more research and educational activities on
our coral reefs, our awareness of this ecosystem and its benefits to us would be clearer.
7) Natural heritage: There are only a few countries blessed with coral reefs; they are not only a
local but also a global asset. Coral reefs are at serious risk throughtout the world. It is therefore
imperative that we conserve them to ensure that they will still be around for future generations.
What are the threats to our coral reefs? 
Natural
Physical: 
t
Strong waves (storms) could damage corals through breakage. Strong currents and waves also
slowly erode corals. 
t
Extreme low tides expose the corals to air and high levels of sunlight and freshwater if it rains. 
t
Dramatic changes in seawater salinity and temperature. 
Predation:
Fish (parrotfish), snails (Drupella sp.) and Crown-of-thorn sea stars (COTSs). COTs eat hard coral
tissues and can devour about 2m
2 
20-50 of corals per week.
Competition:
Overgrowth by fleshy algae or by other corals in a competition for light and space when faster
growing corals dominate.
Disease:
Black band, White band, Red Band, Rapid Wasting Disease, Yellow band. These refer to the distinct
Do You Know? 
On average corals grow only about 1-2 cm per year. This means that a damaged reef may take a long
time to recover... about 20-50 years IF their environtment is healthy and maybe NEVER if it isn’t! 
1. A fringing reef grows around a volcanic island. 
2. As the island begins to sink, the water between
the island and the reef widens. The reef is now
a barrier reef. 
3. The island disappears completely and a coral
atoll now surrounds a shallow lagoon. Channels
between the stretches of coral connect the
lagoon with the open sea. 
How a coral stoll is formed 
Quick Fact: 
The term ‘coral’ usually refers to a single coral
colony whether it is ‘hard’ or ‘soft’ whereas ‘a
coral reef’ refers to the larger structure that is
made up of thousands of individual coral colonies.
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On average corals grow only about 1-2 cm per year. This means that a damaged reef may take a long

time to recover... about 20-50 years IF their environtment is healthy and maybe NEVER if it isn’t! 

1. A fringing reef grows around a volcanic island. 

2. As the island begins to sink, the water between

the island and the reef widens. The reef is now

a barrier reef. 
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between the stretches of coral connect the

lagoon with the open sea. 
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 [image: ]Fishing and collecting:
Overexploitation of fish and destructive methods of fishing/collecting (such as the use of explosives
and cyanide poison) destroys the reef and its inhabitants. 
Physical:
Anchor damage, throwing rubbish into the sea, stepping on corals, running aground on corals (with
boats), building jetties, marinas and airports on coral reefs cause extensive, irreparable damage to
the reef ecosystem which has taken centuries to grow.
What do hard corals look like? 
1) Branching – normally found in very calm, shallow areas; these are colonies where branches
have formed e.g. staghorn coral, because thy look like the horns of a stag.
2) Massive – normally found in heavy wave action areas; these colonies are broadly similar in all
dimensions (they have a small surface area to volume ratio) and are mostly solid beneath the
surface e.g. brain coral, because they look like the surface of the human brain.
3) Laminar (Plate-like) – normally found at the deeper end of a reef slope; these structure enjoy
light wave/current action and low light e.g. table coral, so named because they look like tables.
4) Columnar (Finger-like) – normally found in calm or deep waters; these colonies form one or
more columns that look like fingers.
Massive
Branching
Laminar,
forming a tier
Free-living
Columnar
Follaceous,
forming a whorl
Encrusting
patterns of death on a coral colony but it does
not necessarily mean that the micro-organisms
that cause the diseases are different.
Bioerosion:
There is natural bioerosion of coral reefs by
biological organisms such as the date mussel
(Lithophaga sp.), boring sponges, Peacock worms
(spirobranchs sp.) and sea urchins (Diadema sp.).
On average it is estimated that 1kg/m
2
/yr of
corals are bio-eroded on each reef. Therefore
healthy coral growth must at least match the
combined bioerosion AND physical erosion for
the reef to sustain itself.
Human
Pollution:
Two kinds 
t
Turbidity (water clarity) is usually caused
by sediments that can smother coral polyps. 
t
Chemicals such as nutrients from fertilizer runoff and sewage discharge which enhances fleshy
algae growth that outcompetes corals. Chemicals such as heavy metals, oil and pesticides are
other chemical pollutants that usually find their way onto coral reefs and directly poison corals
Power plants:
In nature a coral reef usually has a relatively
stable temperature. Excessive heat in power
plant discharge water kills plankton and other
nearby coral and coral reef organisms. The
discharge water can also contain chemical
pollutants. On top of that, their water intake
pipes kill fish when they get stuck on their
filters.
How do you tell the
difference between hard
and soft coral? 
Hard corals are rigid and will not sway in the
current as soft corals do. There are no corallites
(the skeletal cups which the polyps live in) seen
on soft corals but they all have tentacles. Soft
coral polyp always have 8 tentacles while hard
coral polyp tentacle numbers are always in
multiples of 6. Hard coral bases are firm
structures whereas soft coral bases seem to 
be glued to the substrate.
How do you know if a
coral is alive or dead?
Dead corals are usually a stark white skeletel
colour and no polyps can be seen. Live corals
would have swaying tentacles when you fan
them. If a coral has been dead for a while, it
could be green in colour (from algae growth)
but no tentacles or tissue will be seen. 
Coral growth forms
2928
Deforestation:
Extensive logging and coastal development
usually results in soil erosian and thus brings
more sediment into the sea. Turbidity also
inevitably increases. 
Global warming and sea level rise:
Various human activities have been said to contribute to these phenomena. Higher than normal
seawater temperatures stress corals and they could ‘bleach’ (meaning that their zooxanthellae are
thrown out by the polyps themselves). This could cause the corals to die from starvation. On top
of that, the rate of sea level rise might be too fast for corals to follow and they will suffer from less
light.
Source: Veron, J.E.N. & Staffor-Smith, M. (2000). Corals of the World. Volumes 1-3 Australian Institute of Marine Science, Townsville. 1382 pp)
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5) Encrusting – normally found where there is heavy wave action and low light; these thin colonies 

adhere closely and are attached to the subtrate. It represents a veneer or what is growing on. 

6) Foliaceous (Leaf-like) – normally found in calm, low light, deep waters e.g. lettuce coral. It is so

named as it looks like it has many ‘leabes’ like a leyyuce.

7) Fungiid (Free-living) – these corals can be found anywhere on a reef; they are not attached to

the substrate (not sessile) and are the only corals that can move! e.g. mushroom coral; so named

because before they break off from the substrate they grow on, they look like mushrooms.

Branching

Acropora loripes Acropora nasuta

Pocillopora damicornis with tentacles out Large Acropora coral bed

Porites coral close up Acropora coral in the foreground and Porites

coral in the background

REFERENCES

1) Veron, J.E.N (1995). Corals in space & time. The biogeography & evolution of the scleractinia. Australian Institute of Marine

Science, Townsville, Australia 321 p. 

2) Veron, J.E.N (1995). Corals of the World. Volumes 1-3 Australian Institute of Marine Science, Townsville, Australia 1,382p.

Do You Know?

Tubastrea are hard corals that live in deep water

or in caves where there is little sunlight. They

have adapted to the low-light conditions by not

hosting zooxanthallae and therefore they do not

photosynthesize. They feed using their tentacles.

Which is which? 

It’s not always easy to tell the difference between coral and other organisms. Check out these tips to find

out what’s what...

Anemone? Or coral? 

An anemone looks like a soft coral but a distinctive difference is that anemones usually have a family of

anemonefish in them. Their tentacles usually have rounded tips whereas hard corals would have a smaller

ring of tentacles on each polyp. If you were to fan the tentacles of a hard coral they would retract into

their skeletal cup whereas an anemone’s tentacles cannot retract into a skeletal cup as it does not have

one; in extreme cases it would just close its base around itself. 

Coralline algae? Or coral? 

Algae have no polyps and therefore no tentacles can be seen. Even though coralline algae is hard, if you

look closely at its surface you only see small holes whereas hard corals would have holes (corallites) with

grooves in them (calice). 

How do corals reproduce? 

Corals can reproduce asexually (by budding

or fragmentation) or sexually through the

spawning of eggs and sperms into the water

which subsequently goes through fertilisation.

Amazingly, certain corals can actually

synchronize their spawning to certain days in

a year. For example, most corals on the Great

Barrier Reef (which spans more than 2000km)

spawn in synchrony (all at the same time) to

optimise the fertilisation of their eggs and

sperm. The phenomenon looks like an inverted

snowfall as millions of egg and sperm bundles

released from the coral float slowly upwards to

the surface of the water all along the reef. 
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have adapted to the low-light conditions by not
hosting zooxanthallae and therefore they do not
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How do corals reproduce? 
Corals can reproduce asexually (by budding
or fragmentation) or sexually through the
spawning of eggs and sperms into the water
which subsequently goes through fertilisation.
Amazingly, certain corals can actually
synchronize their spawning to certain days in
a year. For example, most corals on the Great
Barrier Reef (which spans more than 2000km)
spawn in synchrony (all at the same time) to
optimise the fertilisation of their eggs and
sperm. The phenomenon looks like an inverted
snowfall as millions of egg and sperm bundles
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 [image: ]Laminar (Plate-like) 
Acropora sp. table coral Acropora sp. table coral close up
Acropora sp. laminar coral close upAcropora sp. laminar coral
Acropora sp. table coral showing growing peripheral
tips which are usually white in colour (they have no
zooxanthellae)
Acropora sp. table coral close up
Massive
Faavid brain coral close up 
Galaxea sp.
Euphyllia sp. close up Diploastrea heliopora close up
Flaviid coral close up 
Faavid brain coral (foreground right) compared
to branching (foreground left) and laminar coral
(in background)
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 [image: ]Encrusting
Favia favus encrusting coral Hydnophora exess encrusting coral 
Lobophilia sp. encrusting coral Pachyseris rugosa encrusting coral
Platygyra lamellina encrusting coral Unidentified species of encrusting coral
Columnar (Finger-like)
Goniopora planulata finger-like coral Goniopora sp. finger-like coral 
Montiopora digitata finger-like coral Goniopora sp. finger-like corals with tentacles
slightly extended
Goniopora sp. finger-like coral with tentacles
extended feeding on plankton
Goniopora sp. finger-like coral with tentacles
extended and swaying in water currents; often
mistaken for soft coral at first glance. 
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 [image: ]Fungiid (Free-living)
Fungiid free-living coral with an elongated shape
Fungiid free-living coral with tentacles outFungiid free-living coral close upwith its mouth
clearly visible as the horizontal line
Fungiid free-living coral with the typical circular
shape
Fungiid free-living corals living in proximity with
each other
Leaf-like
Montipora florida leaf-like coral Montipora sp. leaf-like coral
Pachyseris foliosa leaf-like coral Pavona cactus leaf-like coral 
Pavona frondifera leaf-like coral Unidentified species of leaf-like coral close up
3736
Marine Life.indd 36 3/15/11 1:56:20 PM


 [image: ]Fungiid (Free-living)
Fungiid free-living coral with an elongated shape
Fungiid free-living coral with tentacles outFungiid free-living coral close upwith its mouth
clearly visible as the horizontal line
Fungiid free-living coral with the typical circular
shape
Fungiid free-living corals living in proximity with
each other
Leaf-like
Montipora florida leaf-like coral Montipora sp. leaf-like coral
Pachyseris foliosa leaf-like coral Pavona cactus leaf-like coral 
Pavona frondifera leaf-like coral Unidentified species of leaf-like coral close up
3736
Marine Life.indd 37 3/15/11 1:56:25 PM


 [image: ]Mangrove
Ecosystem
Introduction
Mangroves or mangals generally refers to the trees, shrubs and the associated organisms that are
found in the intertidal zone (the area that lies between the high and low tide levels). This includes
mudflats, sandflats, or the sand-mud mixture of coastal areas and river banks in the tropical and
subtropical regions. 
Circumtropical distribution of mangroves. (Source: N.C. Duke, 1992)
Soft 
Alcyoniidae sp. soft coral
Gorgonian sea fan soft coralOctocorallia sp. soft coral
Dendronepthya sp.
Sinularia sp. soft coral
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During low tide, the coastal zone shows two distinct features. At the water’s edge lie the mudflat
or tidal flats that can extend to 400 metres before coming into contact with the second feature;
mangrove vegetation. Mangrove vegetation itself shows distinct tree zones. Avicennia and
Sonneratia are generally found closer to the sea at the edge of the mudflats while Brugeira and
Rhizophora are closer to land, on higher ground. 
The mangroves of Pulau Seri Buat, Pulau
Sembilang, Pulau Tioman, Pulau Sibu and Pulau
Tinggi generally consist of Rhizophora and
Bruguiera. The mangroves that face the sea are
Rhizophora. The Nypa palm is found in less
saline (salty) habitats in lagoons where there is
an influx of freshwater. 
Do You Know? 
Mangroves in Malaysia
There are 641,000 hectares (ha) of mangroves
in Malaysia, 17% of this total is in Peninsular
Malaysia (mostly in the west coast, mainly in
Selangor, Perak, Kedah and Johor), 26% in
Sarawak and 57% in Sabah. There are at least
36 mangrove tree species in Malaysia out of
69 recognised species worlwide.
Do You Know?
A silviculture system is where clear felled
mangrove areas are replanted or left to
generate naturally before they are felled again
on a 25-30 year cycle. The Matang area
produces the largest amount of charcoal in
Malaysia.
Regenerating mangrove consisting mainly of Avicennia and Sonneratia at Morib. 
Bruguiera at P. Tulai, Tioman 
Cross-sectional view of a typical mudflat at Sementa coast, Selangor. Notice that the mangrove trees are found
approximately 400m from the water’s edge. (Source: Sagathevan, 1987)
4140
Height above C.D. (M)
Distance from Avicennia Zone (m)
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Sembilang, Pulau Tioman, Pulau Sibu and Pulau
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approximately 400m from the water’s edge. (Source: Sagathevan, 1987)
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Things to think about... See if you can guess the answer to these questions and find out if you are
correct on the last page of this section. 
to think about… See if you can guess the answer to these questions and find out if you ar
correct on the last page of this section.
1. Why do mangrove trees need breathing roots? 
2. Besides acting as breathing roots, why else would mangrove roots be important? 
3. Why are there different root structures for different mangrove trees? 
4. The fruit of the nypa palm is used in a local sweet dessert. What dessert is it? 
Avicennia on a sand-mudflat. Notice the pencil like
pneumatophores.
Bruguiera at P. Tioman. Notice the knee roots.
Rhizophora at Pulau Tulai Nypa palms are usually found in less saline waters and
generally line rivers and less saline mangrove channels. 
t
Rhizophora have stilt roots while Brugueira have “knee” roots. Besides the roots, the leaves,
flowers and fruits of a mangrove tree are also important in the identification of mangrove
tree species. 
t
The nypa palm, Nypa fruticans is generally found along river banks and mangrove channels
that are less saline or in freshwater. 
Mangrove Flora
Mangrove trees are generally differentiated based on their root morphology (ie. what the root looks
like: its form and structure) 
t
Avicennia and Sonneratia have breathing roots or pneumatophores. The pneumatophores of
Avicennia are pencil thin, long and almost cylindrical while those of Sonneratia are somewhat
conical in shape. The pneumatophores extend from the base of the stem and radiates outwards
in all directions.
Mangrove tree zonation
at Sg. Buloh (Source:
A.C. Tee, 1982).
Avicennia and Sonneratia
can be classified as shore
building species while
Rhizophora and Bruguiera
can be classified as land
building species. The
mangroves minimize
coastal erosian by strong
waves.
MangrMangrove root structure
types (Adapted from
Tomlinson, P.B., 1986).
Notice the differences in
the root structure types.
Rhizophora (stilt like)
and Bruguiera (knee like)
roots can be easily
differentiated. Both
Avicennia and Sonneratia
have pneumatophores
but those of the former
are pencil like while that
of the latter are conical.
4342
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Enigmonia aenigmatica Pythia scarabensis

Telescopium sp. Gastropod eggs

Nerita birmanica Cerithidea obtusa

Mangrove Fauna

The mangrove is a habitat for a diverse group

of organisms. These include polychaetes

(marine worms), bivalves, crustaceans (crabs

and prawns), gastropods (snails), fishes,

reptiles, birds and mammals. There is an

estimated 1511 mangrove associated fauna

species within the Indo-Malesia region (India,

Burma, Thailand, Malaysia, Indonesia,

Philippines, Indochina and Southern China).

Malaysia alone has at least 350 species of

mangrove flora of the 3569 organisms found

worldwide. The structure of the trees and the

surrounding environment creates many

different habitats within the mangrove

ecosystem. Mangrove organisms live on stems, branches, roots and leaves of mangrove trees; in

and on the mud or sand-mud mixture, in the mangrove channels and rivers, and in the shallow

coastal waters that are adjacent to the mudflats. 

Do You Know? 

Things to think about... See if you can guess

the answer to these questions and find out if

you are correct on the last page of this

section. 

5. Why are mudflats important to migratory

birds?

6. What would happen to siakap and white

prawn if the mangroves are disturbed or

destroyed? 

Littorina sp.

Thais tissoti Littorina scabra

Examples of Gastropods

(snails) that are found in

mangroves 

4544
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Telescopium sp. Gastropod eggs
Nerita birmanica Cerithidea obtusa
Mangrove Fauna
The mangrove is a habitat for a diverse group
of organisms. These include polychaetes
(marine worms), bivalves, crustaceans (crabs
and prawns), gastropods (snails), fishes,
reptiles, birds and mammals. There is an
estimated 1511 mangrove associated fauna
species within the Indo-Malesia region (India,
Burma, Thailand, Malaysia, Indonesia,
Philippines, Indochina and Southern China).
Malaysia alone has at least 350 species of
mangrove flora of the 3569 organisms found
worldwide. The structure of the trees and the
surrounding environment creates many
different habitats within the mangrove
ecosystem. Mangrove organisms live on stems, branches, roots and leaves of mangrove trees; in
and on the mud or sand-mud mixture, in the mangrove channels and rivers, and in the shallow
coastal waters that are adjacent to the mudflats. 
Do You Know? 
Things to think about... See if you can guess
the answer to these questions and find out if
you are correct on the last page of this
section. 
5. Why are mudflats important to migratory
birds?
6. What would happen to siakap and white
prawn if the mangroves are disturbed or
destroyed? 
Littorina sp.
Thais tissoti Littorina scabra
Examples of Gastropods
(snails) that are found in
mangroves 
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 [image: ]Uca rosea Uca sp.
Xanthid sp. collected from P. Tinggi. 
The horseshoe crab (Tachypleus gigas) is generally not
found in the mangroves but rather in the adjacent
shallow coastal waters. They move into the mangroves
following the tides. (Photo: Dr. A. Sasekumar)
The mud lobster, Thalassina anomala and its mound. The mud lobster is usually found in the drier areas of the
mangroves (higher ground), usually in the Rhizophora and Bruguiera zone of the mainland mangroves on the west
coast. (Photos: Dr. A. Sasekumar)
Uca triangularis (Photo: Dr. A. Sasekumar) Uca rosea 
Uca dussumieri (Photo: Peter Gathercole)
Uca sp. Uca triangularis (Photo: Dr. A. Sasekumar)
Examples of Crustaceans that are found in the mangroves. 
4746
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 [image: ]The lokan (Polymesoda erosa) is collected for human
consumption. It is found in mud.
(Photo: Dr. A. Sasekumar)
Mangrove mudskippers 
Periopthalmus schlosseri Boleopthalmus boddarti (Photo: Lina Chan)
Boleopthalmus boddarti Boleopthalmus boddarti
The mangrove crabs Sesarma singaporensis and
Sesarma sp. live in mud and mould mud entrances to
their homes. (Photo: Dr. A. Sasekumar)
Sesarma sp. (Photo: Dr. A. Sasekumar)
Sesarma singaporensis (Photo: Dr. A. Sasekumar)
Examples of Bivalves in mangroves.
Rounded toothed pearl shell (Isognomon epihhipium)
on Brugueira buttress at Pulau Seri Buat. 
The oyster, Crassostrea sp. is usually found attached
to roots and harder substratum. These are also
collected for human consumption.
4948
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 [image: ]The Ecological and Economic Importance of Mangroves
The mangroves and their adjacent habitats (mudflats and the shallow coastal waters) are
economically and ecologically important. The mangrove ecosystem directly and indirectly provides
jobs for many coastal inhabitants especially in the artisanal fishery and the local small scale fishery
industry. The shellfish and finfish harvested by artisanal fishermen from the mangroves and
adjacent habitats are sold in local markets. Ecologically the mangroves are important links for
the completion of the life cycle of some commercial coastal fauna. The siakap, Lates calcarifer and
the white prawn, Penaeus merguiensis (udang kertas) spend much of their early life stage in the
mangroves. The mangroves and adjacent habitats function as nursery (for fish and other
organisms to grow), shelter, breeding and feeding grounds for coastal organisms. Some coral fish
species also utilize mangroves during their early life stages.
Crab traps
Artisanal fishermen and boat with out-board engines
Fish traps (Photo: Dr Chan Hung Tuck)
A typical fishing village at the edge of a mangrove
Traditional fishing gears utilised in mangrove areas
Associated members of the mangrove ecosystem
Hermit crabs Feeding remnants of squirrels
Monitor lizard – Varanus sp. Viper – Trimeresurus sp. (Photo: Dr. A. Sasekumar)
Long tail macaques feed on fruits and crabs on the
mangrove floor (Macaca fascicularis)
5150
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 [image: ]The life cycle of the siakap (Source: Grey, 1986)
The life cycle of the white prawn. Note the importance of the mangrove ecosystem to the life cycle of the
oganisms (Soure: Chong, 1984)
Commercially important mangrove associated finfish and
shellfish products 
Belanak (Liza dussumeiri) 
Blood cockle (Anadara granosa)
Kasai (Thryssa sp)
Prawns (Penaeus)
Mangrove crab (Scylla serrata)
Bivalve catch from mudflats
5352
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 [image: ]Aquaculture and Wood-based industry
Aquaculture activities are generally carried out in mangrove estuaries and channels. These
activities include fish, cockle, mussel, oyster and crab aquaculture. A thriving wood based industry
also depends on the mangroves. Poles are extracted and used as scaffolding for the construction
industry while wood from clear felled Rhizophora forest in a silviculture system is utilised for
charcoal production.
Aquaculture activities in mangrove estuaries and mangrove
channels
Siakap culture (Lates calcarifer)Kupang culture (Perna viridis)
Crab and oyster culture Charcoal taken for packaging
A simple food chain in the estuary of a mangrove ecosystem (Source: Colin, F 1995)
5554
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Now check your answers… did you guess the answers correctly?
1. Why do mangrove trees need breathing roots?
The roots grow above the water level so that they can get enough air for respiration. The roots
and stems have lenticels (breathing holes) for gas exchange.
2. Besides acting as breathing roots, why else would mangrove roots be important?
The roots provide support for the trees as they grow in soft mud and other substrate.
The roots provide support for the trees that grow in soft mud and other substrate.
3. Why are there different root structures for different mangrove trees?
The roots vary depending on the trees' location in the various zones and their respective needs
(ie for structural support).
4. The fruit of the nypa palm is used in a local sweet dessert. What dessert is it?
Air batu kacang.
5. Why are mudflats important to migratory birds?
They are a good source of food (protein) as well as a place to rest and take shelter on their
journey.
6. What would happen to siakap and white prawns if the mangroves are disturbed or destroyed?
They would lose their shelter and protection during their crucial early years resulting in smaller
numbers surviving to adulthood, which in turn means less siakap and white prawns for us to eat.
This would also have a negative impact on the coastal fishery industry.
What can YOU do to protect the Mangroves?
Find out all you can about mangroves and how they can be sustainably used in development,
recreation, eco-tourism, education and research. Share your knowledge with youth and adults
around you so that they too are aware of the importance of our mangroves. Remember that
mangroves are culturally and socially important to local communities. Support and lend your voice
to the call for the protection of mangroves as forest reserves and parks in order to help in their
conservation. The mangroves in Tanjung Piai, Johor, Matang, Perak and the mangroves in the
marine parks are good examples of where these efforts have succeeded.
Mangroves parks for education and research
(Photo: Dr. A. Sasekumar)
Mangrove education centres for the general public
Mangroves as a Physical Barrier
The physical characteristic of mangrove vegetation reduces wave energy, traps sediments and
helps bind the substrate and therefore minimizes the erosion of coastlines, estuaries and river-
banks. Mangroves also provide protection from storms and have recently also been shown to
mitigate (reduce) the effects of a tsunami.
The Biological Importance of Mangroves
Mangroves are our natural heritage and are gene banks for many wild species of plants and
animals that may not be found anywhere else in the world. Mangrove plants are also known for
their medicinal properties.
Freshly cut mangrove logs transported to charcoal kilns
 Logs are debarked before burning in kilns
5756
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2. Besides acting as breathing roots, why else would mangrove roots be important?
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5. Why are mudflats important to migratory birds?

They are a good source of food (protein) as well as a place to rest and take shelter on their

journey.

6. What would happen to siakap and white prawns if the mangroves are disturbed or destroyed?

They would lose their shelter and protection during their crucial early years resulting in smaller

numbers surviving to adulthood, which in turn means less siakap and white prawns for us to eat.

This would also have a negative impact on the coastal fishery industry.

What can YOU do to protect the Mangroves?

Find out all you can about mangroves and how they can be sustainably used in development,

recreation, eco-tourism, education and research. Share your knowledge with youth and adults

around you so that they too are aware of the importance of our mangroves. Remember that

mangroves are culturally and socially important to local communities. Support and lend your voice

to the call for the protection of mangroves as forest reserves and parks in order to help in their

conservation. The mangroves in Tanjung Piai, Johor, Matang, Perak and the mangroves in the

marine parks are good examples of where these efforts have succeeded.

Mangroves parks for education and research

(Photo: Dr. A. Sasekumar)

Mangrove education centres for the general public

Mangroves as a Physical Barrier

The physical characteristic of mangrove vegetation reduces wave energy, traps sediments and

helps bind the substrate and therefore minimizes the erosion of coastlines, estuaries and river-

banks. Mangroves also provide protection from storms and have recently also been shown to

mitigate (reduce) the effects of a tsunami.

The Biological Importance of Mangroves

Mangroves are our natural heritage and are gene banks for many wild species of plants and

animals that may not be found anywhere else in the world. Mangrove plants are also known for

their medicinal properties.

Freshly cut mangrove logs transported to charcoal kilns

 Logs are debarked before burning in kilns
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Introduction

Marine plants play an important role in maintaining the rich productivity of our oceans. This

section looks at two major kinds of plants that live in the sea namely seaweeds and seagrasses.

they look similar in form in that they have parts which can be easily identified as shoots, leaves

and roots. However, only the seagrasses produce flowers and have ‘true’ roots in the sense that

their roots are able to take up much needed nutrients from sediment in the same way as land

plants. Seaweeds, in contrast, rely on spores for reproduction, and the root-like structures they

possess serve to hold them down securely rather than act as a conduit for nutrients into the

plant. Seaweeds are also the more primitive group and are many times older than seagrasses. It

is a commonly accepted view that seaweeds were the first plants in the world, and that land

plants are very much their descendents. Furthermore, some land plants which began to inhabit

the edges between land and water eventually evolved into seagrasses some 100 million years

ago. Thus, seagrasses and seaweeds are on opposing ends of the botanical evolutionary line

despite sharing habitats and appearances. 

Marine

Meadows 

5958

The coral-seagrass-

mangrove connection

Seagrasses are often found growing in association

with corals and mangroves, and all three are

closely connected through the flow of nutrients

and marine life within and between them.

Therefore, it is not surprising that the greatest

diversity and abundance of marine life is found

where all three ecosystems occurs adjacent to

each othere.

Seagrasses

There are approximately 60 species of

seagrasses in the world today, with up to 15

species found in Malaysian waters. This makes

Malaysia a biodiversity hotspot for seagrasses!

The largest seagrass species in Malaysia is

Enhalus acoroides, which stretches up to a metre

in length and more. In contrast, the smallest

form is the Halophila species, also known as
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 [image: ]Introduction
Marine plants play an important role in maintaining the rich productivity of our oceans. This
section looks at two major kinds of plants that live in the sea namely seaweeds and seagrasses.
they look similar in form in that they have parts which can be easily identified as shoots, leaves
and roots. However, only the seagrasses produce flowers and have ‘true’ roots in the sense that
their roots are able to take up much needed nutrients from sediment in the same way as land
plants. Seaweeds, in contrast, rely on spores for reproduction, and the root-like structures they
possess serve to hold them down securely rather than act as a conduit for nutrients into the
plant. Seaweeds are also the more primitive group and are many times older than seagrasses. It
is a commonly accepted view that seaweeds were the first plants in the world, and that land
plants are very much their descendents. Furthermore, some land plants which began to inhabit
the edges between land and water eventually evolved into seagrasses some 100 million years
ago. Thus, seagrasses and seaweeds are on opposing ends of the botanical evolutionary line
despite sharing habitats and appearances. 
Marine
Plants 
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The coral-seagrass-
mangrove connection
Seagrasses are often found growing in association
with corals and mangroves, and all three are
closely connected through the flow of nutrients
and marine life within and between them.
Therefore, it is not surprising that the greatest
diversity and abundance of marine life is found
where all three ecosystems occurs adjacent to
each othere.
Seagrasses
There are approximately 60 species of
seagrasses in the world today, with up to 15
species found in Malaysian waters. This makes
Malaysia a biodiversity hotspot for seagrasses!
The largest seagrass species in Malaysia is
Enhalus acoroides, which stretches up to a metre
in length and more. In contrast, the smallest
form is the Halophila species, also known as
spoon grass and paddle grass, which stands at a
diminutive height of around 5 cm. All forms, however, play an important role in providing food
and shelter for marine creatures. In facts, the very presence of seagrasses increases the
biodiversity of the places they occupy, making them very important for the maintenance of
marine biodiversity.
Ecological Importance
Seagrasses support a lot of marine life such as turtles and dugongs, as well as many varieties of
echinoderms (sea urchins and sea cucumbers), molluscs (shellfish), and crustaceans (crab and
prawns). Seagrass beds serve as a nursery for many young fishes, which are commercially
important species.
The green turtle (Chelonia mydas) and the hawksbill turtle (Eretmochelys imbricate) are known to
eat seagrasses and the marine sea cow or dugong (Dugong dugon) also loves tropical seagrass
especially Halophila ovalis and Halodule uninervis.
Seagrasses occur from the mid intertidal region to depths of 50-60 m. However, they reach deeper
depths only if the water is clear enough to allow sufficient light penetration. In many of the
offshore islands in Malaysia, seagrasses are found mostly in the 3 m to 8 m depth zones. All types
of seabed are inhabited by seagrasses, from soupy mud to coral rubble and granitic rock, but the
most common habitat is soft substrate consisting of fine sand.
Unfortunately, seagrass ecosystems typically inhabit shallow coastal waters that are prime areas
for coastal development. Meadows have been lost to activities such as sand dredging, port and
marina construction, industrial pollution, and beach reclamation because these plants are not
specifically protected by law in the same way as corals and mangroves. This means that Marine
Parks play an extremely important role in protecting what is left of this beautiful and productive
ecosystem.
Of all the Federal Marine Parks of Malaysia, the Johor Marine Parks are especially known for
harboring vast underwater meadows of seagrasses with a marine life that dazzles the eye if you
know where to look.
Figure 1. Global seagrass diversity and distribution. Shades of green indicates numbers of species reported for
an area (from 2005 UNEP-WCMC) 
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Soft is beautiful
Many of the seagrass meadows in the National
Marine Parks of Malaysia occur on soft sandy
or muddy substrate, which means there are
lots of interesting critters burrowed in the sand
or living under the shelter of the seagrass
leaves. Although it may look like there’s nothing
much going on at first glance, a patient diver
will be rewarded by glimpses of hardworking
burrowing shrimp, territorial gobies guarding
their hobbit holes, and the swiveling eyes of
the nervous sole fish trying to escape your
notice by burying itself in sand. This makes
seagrass meadows aphotographer’s paradise
for cryptic species if you know to look.
Seagrasses not only provide food and habitat,
they also help to stabilise shallow marine
sediments. They reduce soil erosian by
physically binding sediment and by reducing
turbulence near the surface of the sediment.
This means that they help to ensure that
suspended solids settle quickly onto the seabed
and are bound to the bottom, thus leaving the
water clearer.
The Halophila gardener
The gentle sea cow (Dugong dogon) feeds
preferentially on small seagrass species such 
as the Halophila and Halodule. Since these
species respond better to disturbance than
other larger species, they grow even more
profusely after being grazed on by dugongs
and not just that - they actually increase their
nutritional content by as much as 30% as well!
This explains why dugongs are seen grazing
the same areas time and time again: with
every grazing event, they get more and better
quality food the next time round.
Seagrass biodiversity
Seagrass meadows harbor a high diversity of marine
life and it is not unusual to find colourfully contrasting
sea stars and feather stars living in close proxility to
each other.
Seagrass horizon
When seagrasses are allowed to proliferate undisturbed
by human activities within the National Marine Parks of 
Malaysia, they form beautifully lush, green underwater
meadows that stretch as far as the eye can see.
Dugong feeding trail
When dugongs feed, they uproot whole plants to get
at the nutritionally rich roots of the seagrasses. In doing
so, they leave behind long, sinuous grazing trails that
grow back fast but leave temporary evidence of where
these shy and gentle mammals have fed and are likely
to return to. A gardener’s hand-held fork is included in
the photo as a scale reference.
Cymodocea sp.
This is a purely a marine plant and can be found
growing in sheltered and shallow regions of tidal and
subtidal zones. These plants prefer fine sand to coarse
sand as well as substratum with mud and coral rubble.
Halophila ovalis
Halophila ovalis is also known as the spoon seagrass.
It is the largest of its group, with leaves 1 – 4 cm
long. It grows from thin rhizomes (underound stems)
and the leaves emerge in pairs. It has tiny flowers and
fruits. It tolerates a wide range of salinity water depth
and ground conditions. It is among the favourite food
of dugongs and it can recover rapidly from grazing by
these animals.
Seagrass
Enhalus acoroides Enhalus male flower
Male Enhalus flowers are released to float on the
surface of the water where they look like bits of white
polystyrene. This appears to be timed to coincide with
the lowest tides in the day to ensure that the male
flowers are released at the water surface instead of
in the water column. This strategy is unique to the
Enhalus. 
Enhalus acoroides is the largest and most long-lived
tropical seagrass which usually occurs in sheltered
bays. If you were a juvenile fish, this would be your
favourite hang-out because the long, swaying leaves
of the Enhalus create a safe haven from predators.
61
Marine Life.indd 60 3/15/11 1:57:53 PM


 [image: ]60
Soft is beautiful
Many of the seagrass meadows in the National
Marine Parks of Malaysia occur on soft sandy
or muddy substrate, which means there are
lots of interesting critters burrowed in the sand
or living under the shelter of the seagrass
leaves. Although it may look like there’s nothing
much going on at first glance, a patient diver
will be rewarded by glimpses of hardworking
burrowing shrimp, territorial gobies guarding
their hobbit holes, and the swiveling eyes of
the nervous sole fish trying to escape your
notice by burying itself in sand. This makes
seagrass meadows aphotographer’s paradise
for cryptic species if you know to look.
Seagrasses not only provide food and habitat,
they also help to stabilise shallow marine
sediments. They reduce soil erosian by
physically binding sediment and by reducing
turbulence near the surface of the sediment.
This means that they help to ensure that
suspended solids settle quickly onto the seabed
and are bound to the bottom, thus leaving the
water clearer.
The Halophila gardener
The gentle sea cow (Dugong dogon) feeds
preferentially on small seagrass species such 
as the Halophila and Halodule. Since these
species respond better to disturbance than
other larger species, they grow even more
profusely after being grazed on by dugongs
and not just that - they actually increase their
nutritional content by as much as 30% as well!
This explains why dugongs are seen grazing
the same areas time and time again: with
every grazing event, they get more and better
quality food the next time round.
Seagrass biodiversity
Seagrass meadows harbor a high diversity of marine
life and it is not unusual to find colourfully contrasting
sea stars and feather stars living in close proxility to
each other.
Seagrass horizon
When seagrasses are allowed to proliferate undisturbed
by human activities within the National Marine Parks of 
Malaysia, they form beautifully lush, green underwater
meadows that stretch as far as the eye can see.
Dugong feeding trail
When dugongs feed, they uproot whole plants to get
at the nutritionally rich roots of the seagrasses. In doing
so, they leave behind long, sinuous grazing trails that
grow back fast but leave temporary evidence of where
these shy and gentle mammals have fed and are likely
to return to. A gardener’s hand-held fork is included in
the photo as a scale reference.
Cymodocea sp.
This is a purely a marine plant and can be found
growing in sheltered and shallow regions of tidal and
subtidal zones. These plants prefer fine sand to coarse
sand as well as substratum with mud and coral rubble.
Halophila ovalis
Halophila ovalis is also known as the spoon seagrass.
It is the largest of its group, with leaves 1 – 4 cm
long. It grows from thin rhizomes (underound stems)
and the leaves emerge in pairs. It has tiny flowers and
fruits. It tolerates a wide range of salinity water depth
and ground conditions. It is among the favourite food
of dugongs and it can recover rapidly from grazing by
these animals.
Seagrass
Enhalus acoroides Enhalus male flower
Male Enhalus flowers are released to float on the
surface of the water where they look like bits of white
polystyrene. This appears to be timed to coincide with
the lowest tides in the day to ensure that the male
flowers are released at the water surface instead of
in the water column. This strategy is unique to the
Enhalus. 
Enhalus acoroides is the largest and most long-lived
tropical seagrass which usually occurs in sheltered
bays. If you were a juvenile fish, this would be your
favourite hang-out because the long, swaying leaves
of the Enhalus create a safe haven from predators.
61
Marine Life.indd 61 3/15/11 1:58:03 PM


 [image: ]6362
Enhalus female flower
Halodule uninervis
Halodule uninervis is a very common species in
Malaysia and is favored by dugongs, especially when
they grow together with the Halophila species. In
Indonesia, the dugong population appears to graze
on Halodule uninervis when its root system is most
abundant and richest in carbohydrates.
Female Enhalus flowers are also positioned at the
surface of the water to capture the floating within
their cups so that pollination may commence. A
large fruit measuring 5-10 cm in length forms on
the end of the stalk.
Seaweeds
Seaweeds, also known as algae, can be found on rocky shores, mud flats, coral reefs and mangrove.
Most seaweeds are epiphytes, which means that they can grow on larger host species. Some even
attach themselves to fish and invertebrates, which also serve as protective camouflage for its host.
Seaweeds are an important food source for many reef organisms, such as sea urchins and reef
fishes. The absence of algae will result in these organisms feeding on alternative food sources, such
as coral polyps. However, the larger-sized seaweeds that you see as a snorkeler or diver are not the
most important for herbivorous fishes. The more important seaweeds in the diet of coral fish life
are the turf algae - young seaweeds that are approximately less than 2 cam in height. Two of the
better known and easily recognized grazers of seaweeds in the coral reef system are the parrotfish
and damsel fish. Damsel fish, in fact, are known to diligently crop their algae gardens and practice
what is known as ‘selective weeding’ so that only their favourite types of algae grow best. They are
also known to jealously guard their turf algae gardens from other fishy intruders!
There is one type of seaweed that is particularly important as a reef builder in tropical reef
systems - the Halimeda, a pretty and easily recognizable green calcareous algae that converts
carbon dioxide into crystalline calcium carbonate, forming hard external structures that are very
similar to those built by the corals. These calcareous algae act as cementers for the reefs, holding
them together to make a structurally sound reef ecosystem for the reef community.
Healthy coral reefs should rightly have appropriate amounts of turf algae to maintain the food
cycle and a sizeable population of calcareous algae to help bulk up the physical structure of the
reef. However, should the system experience some form of disturbance, then large-sized, fleshy
and frondose seaweeds gradually become more dominant. A proliferating abundance of large
seaweeds such as the green Ulva and Caulerpa and the brown Sargassum are, in gact, indicators
of detrimental changes in a coral reef system. These marine plants grow fast easily, and are likely
to outcompete corals and seagrasses. 
Habitat
Seaweeds can be found on rocky shores,
mud flats, coral reefs and mangroves. Most
seaweeds are epiphytes, which means that they
can grow on larger host species. Some even
attach themselves to fish and invertebrates,
which also serves as protective camouflage for
its host. Seagrasses occur from the mid-
intertidal region to depths of 50–60 m. All
types of substrates are inhabited by these
seagrasses, from soupy mud to granitic rock,
but the most extensive beds occur on soft
substrates.
Seaweeds/Algaes
Caulerpa racemosa
Caulerpa plants are unusual for they only consist of
one cell, but with many nuclei, making them one of
the biggest single cells in the world. These plants are
also named sea grapes or green caviar, and are a
common food of the Bajau Laut (sea gypsies
Sabah).
Halimeda copiosa Halimeda macroloba
Members of the Halimeda genus are very distinct and are commonly called the money plant as it is reminiscent of
numerous small coins joined end to end. Scientifically, the plant is recognisable by the numerous flat segments
ranging between 0.5cm and 5cm in diameter. These plants contain calcium carbonate crystals making its structure
a little “crispy” compared to other plants.
Actinotrichia sp.
This species is red or yellow with cylindrical branches
about 1 mm in diameter that are covered with closely
spaced rings of short, dark, stiff hairs. This lightly
calcified seaweed is 2 – 6 cm high and grows in tide
pools, on reef flats, and in deeper subtidal habitats.
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Another commonly found species of Caulerpa, this
species is a persistent problem as an invasive plant in
the Mediterranean Sea, Australia and Southern
California. Popular with aquarists worldwide, it was
introduced into the wild in these places as aquarium
waste.
Padina gymnospora
Resembling a mass of pencil shavings, P. gymnospora
is a form of brown algae in which the fronds are vastly
modified to form flattened circular lobes. It is frequently
one of the first to colonise reef areas destroyed by
unnatural or natural means.
Valonia ventricosa 
This distinctive egg-shaped seaweed is a single liquid-
filled sack that can be as large as 5cm across. Dark to
silvery green in color, V. ventricosa is found in turfs in
lower intertidal habitats along rocky coastlines, in tide
pools, on reef flats, and in between the branches of
corals at deeper depths.
Dictyosphaeria sp.
Dictyosphaeria form mats of small bubbles close to
each other in an irregular pattern and its gowth
follows the shape of the rock or substrate it grows
on. Fast growing, these rough bubble species can
cover rocks, preventing corals from attaching and
may even overtake coral growths.
Tydemania expeditionis
This algae looks like a string of ‘fur-balls’ and can be
easily recognized by its distinctive shape. It can be
found in sandy reef areas and among corals.
6564
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 [image: ]This particular reef citizen feeds on coral
polyps at a very fast pace. Their population
outbreak is always a hot topic of discussion
and it is still often seen as the most trouble-
some citizen of the reef.
The presence of reef invertebrates in the coral
ecosystem can have both negative and positive
effects depending on their diversity and
population size.
Habitat
Reef invertebrates can be found in outer reef areas, sandy areas and in the smallest of crevices
between corals. They take refuge in any place that offers them safety. Some invertebrates stay
within other invertebrates, such as the Anemone shrimp which lives in between the tentacles of
the sea anemone.
Feeding
Some invertebrates are corallivores and herbivores. Corallivores are organisms which feed on coral
polyps and herbivores are those that feed on algae. These make up two of the largest groups of
organisms in a coral reef community. Corallivores include sea urchins, shells, annelida (marine
worms) and sea stars. The most famous corallivore is the sea star known as the Crown-of-thorns.
Herbivores are the gardeners of the reef ecosystem. They help to prevent domination by algae,
which have a much faster growth rate than corals. The reef ecosystem needs these herbivores to
ensure that algae do not overwhelm, smother and eventually kill corals.
Introduction
Marine macro-invertebrates are one of the most important communities in the coral reef
ecosys-tem. They make up the biggest portion of the reef community besides corals. Members of
this group can range from a few milimeters in size to a few metres.
In Malaysia a number of other countries worldwide, marine macro-invertebrates face a serious
problem of over-exploitation and harvesting. Sea cucumbers have been farmed and harvested for
their medicinal and commercial value for decades and are one of the more obviously over-
harvested invertebrates in Malaysia.
Ecological Impact
Not all invertebrates need their population
numbers to be big; there are invertebrate
organisms which can bring devastation to the
reefs if its population reaches outbreak
proportions. An example of this is the Crown-
of-thorns sea star (COTs) Acanthasther planci.
Marine
Invertebrates
The Delicate Balance
Sea urchins are known as the gardeners of
the reef as they feed on algae which could
potentially outgrow corals. On the other
hand, they can also become destroyers of the
reef, as they themselves will feed on coral
polyps once their food supply (the algae) runs
low due when they overpopulate an
area.
Photo: Wikimedia Commons – Chris 73
Crown-of-thorns feeding on coral
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This species is better known as the sand sifting sea
cucumber. It can be visually identified by its long, gray
to chestnut-brown body, white spots and numerous
spiny papillae. 
Stichopus horrens
This Malaysian species is a grade A sea cucumber in
international trade. It is known as the “Golden Sea
Cucumber”. This species is very highly sought after
and it is now very hard to find on the feef. It can be
visually identified by the presence of black patches
and blue nodules on its body. 
Stichopus chloronotus 
This is commonly known as a prickly green fish. Its
back is covered in spine-like papillae.
Sea Urchins 
Sea urchins or Ehinoids are one of the most conspicuous organisms on Marine Park reefs. Their
presence has intimidated many snorklers and SCUBA divers. Many people have been injured by
sea urchins as their spines can cause an irritating pain. But sea urchins do not go out to injure
others with their sharp spines. People are normally injured as a result of their own negligence;
the spine can only puncture skin when there is a sharp force (on the part of the ‘victim’).
Although they are often seen as a pest, sea urchins are a very important member of the reef
community. They are very active grazers and their preference for algae helps the reef to maintain
a healthy algae distribution, preventing algae overgrowth. However, if there is a very large
population, or outbreak of sea urchins, they themselves become coral predators. When food is
limited, sea urchins will feed on coral polyps with their strong jaws (called Aristotle’s Lantern)
which can break through coral skeleton.
Holothuria coluber 
This species normally extends its body out from under
a coral or boulder to browse through sediments for
organic materials. It can be visually identified by its
black elongated body. 
Holothuria edulis
This species is often mistaken for H. atra because it
has very similar outer features. The obvious difference
to look out for is the pinkish-red underside,
whereas H. atra is completely black.
Stichopus hermanni variegatus Holothuria atra
This species is commonly found in most Marine Park
reefs. It inhabits the edge of the reef where there is
coral rubble and a sandy bottom. It can be distin-
guished visually by its completely black body. 
This is the most common sort of sea cucumber. It is
locally known as “Gamat”. This species is the only one
known as “Gamat”, the others are commonly referred
to as Timun Laut”.
Sea Cucumbers 
Sea cucumbers, referred to as Holothurians in the scientific community, belong to the Phylum
Echinodermata. Holothurians do not have distinct radial symmetry like the rest of the phylum.
They have elongated bodies with a head and a tail. They closely resemble worms or the vegetable
that they were named after.
Illustration of radial
symmetry: several
arms radiating from
a central body. The
number of arms the
sea star has does not
change its ymmetry.
Holothurians have an
elongated body
68 69
Marine Life.indd 68 3/15/11 1:58:54 PM


 [image: ]Holothuria hilla
This species is better known as the sand sifting sea
cucumber. It can be visually identified by its long, gray
to chestnut-brown body, white spots and numerous
spiny papillae. 
Stichopus horrens
This Malaysian species is a grade A sea cucumber in
international trade. It is known as the “Golden Sea
Cucumber”. This species is very highly sought after
and it is now very hard to find on the feef. It can be
visually identified by the presence of black patches
and blue nodules on its body. 
Stichopus chloronotus 
This is commonly known as a prickly green fish. Its
back is covered in spine-like papillae.
Sea Urchins 
Sea urchins or Ehinoids are one of the most conspicuous organisms on Marine Park reefs. Their
presence has intimidated many snorklers and SCUBA divers. Many people have been injured by
sea urchins as their spines can cause an irritating pain. But sea urchins do not go out to injure
others with their sharp spines. People are normally injured as a result of their own negligence;
the spine can only puncture skin when there is a sharp force (on the part of the ‘victim’).
Although they are often seen as a pest, sea urchins are a very important member of the reef
community. They are very active grazers and their preference for algae helps the reef to maintain
a healthy algae distribution, preventing algae overgrowth. However, if there is a very large
population, or outbreak of sea urchins, they themselves become coral predators. When food is
limited, sea urchins will feed on coral polyps with their strong jaws (called Aristotle’s Lantern)
which can break through coral skeleton.
Holothuria coluber 
This species normally extends its body out from under
a coral or boulder to browse through sediments for
organic materials. It can be visually identified by its
black elongated body. 
Holothuria edulis
This species is often mistaken for H. atra because it
has very similar outer features. The obvious difference
to look out for is the pinkish-red underside,
whereas H. atra is completely black.
Stichopus hermanni variegatus Holothuria atra
This species is commonly found in most Marine Park
reefs. It inhabits the edge of the reef where there is
coral rubble and a sandy bottom. It can be distin-
guished visually by its completely black body. 
This is the most common sort of sea cucumber. It is
locally known as “Gamat”. This species is the only one
known as “Gamat”, the others are commonly referred
to as Timun Laut”.
Sea Cucumbers 
Sea cucumbers, referred to as Holothurians in the scientific community, belong to the Phylum
Echinodermata. Holothurians do not have distinct radial symmetry like the rest of the phylum.
They have elongated bodies with a head and a tail. They closely resemble worms or the vegetable
that they were named after.
Illustration of radial
symmetry: several
arms radiating from
a central body. The
number of arms the
sea star has does not
change its ymmetry.
Holothurians have an
elongated body
68 69
Marine Life.indd 69 3/15/11 1:58:56 PM


 [image: ]Sea Stars
Sea stars, starfish or asteroidea can be
characterized by their radial symmetry. Most
starfish have five arms extended from their
body, but some species have more than that.
The most famous of these many-armed
species are the Crown-of-thorns, Acanthaster
planci. Sea stars are well known for their
ability to regenerate. A new individual can
grow from a small fragment of the original
and certain species can have one of their
arms virtually pulled off to grow into a new
individual!
Linckia laevigata
This species is also known as the “Blue Linckia”. It is a
large brilliantly coloured starfish most commonly seen
at sunlit parts of the reef. It is often found lying in
shallow, sandy areas or in coral rubble.
Protoreaster nodosus
This species is also known as the “Horned Sea Star”
or the “Chocolate chip Starfish”. The name comes
from the obvious horn-like conical spines on its dorsal
surface. This species is almost exclusively found in
seagrass meadows such as those in Pulau Sibu and
Pulau Besar.
Don’t Touch these
Painful Flowers!
Flower urchins can cause intense pain if handled.
Compared to other urchins, the spines of this
species are small and inconspicuous among the
fleshy pedicellaria. This species is hard to spot as
it always covers itself with coral rubble and
debris as a form of camouflage. This is why it is
important not to touch anything underwater –
what might seem like harmless coral debris could
actually be a painful urchin in disguise!
Toxopneustes pileolus
This species is regarded as the most poisonous of all
sea urchins. It is also known as the “Flower Urhin” for
the pedicellaria shaped like flower petals all over its
body.
Parasalenia gratiosa
This is also a rock borer urchin. This species can be
found among corals feeding on thin films of algae. It
can be easily identified by the white rings on its short
spine. Its entire body is black.
Diadema setosum
This is the most common echinoid in Malaysian
waters. It is easily distinguished by the long black
spines all over its body. The only difference visually
with its cousin (D. savignyi) is that it has 5 distinct
white spots and an orange ring around its anus cone.
Echinotrix calamaris
This species is similar in appearance to Diadema
except that it has two distinct sets of spines. The
longer spines are more robust and banded with
shades of light brown or green, while the shorter
spines are slender, pale and poisonous.
Echinotrix diadema
This sea urchin is the cousin of E. calamaris, the only
difference between them is that it does not have
bands on any of its spines. The spines are black,
though some variations have white spines.
Echinometra matthaei
This species is also known as the rock borer urchin. It
lives in the crevices of the coral reef and bores itself a
comfortable space amongst the corals. It is easy to
distinguish from other urchins due to the white rings
around their short spines.
Single arm of sea star growing new limbs
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Featherstars are easily identified by their feather-like ‘arms’ which extend outwards in a star
formation from a central structure known as a cup. They normally feed when water currents are
at an optimum. Their skins have toxins which deter predators such as fish from an otherwise easy
target. Their beautifully bright colours actually act as a warning of how distasteful they are to
other reef organisms.
Comaster multifidus
This is the most commonly seen featherstar in marine
park reefs. It always clings on to corals or stands out
from in between rock crevices. It is yellowish in colour. 
Cenometra sp.
This species is mostly found clinging on to sea pens
with its arms extended to feed.
Comanthina sp.
This species can be distinguished by the bright red
colouration from its arm to its cup.
Stephanometra sp.
This species can be distinguished by the alternating
small brown and white markings on its arms.
Echinaster luzonicus
This species is quite commonly found in Marine Park
reefs and can sometimes be identified by the six arms
extending from its body. However, it is not uncommon
for this species to have more or less than six arms at a
time.
Acanthaster planci
This is one of the more commonly recognised sea
stars, also known as the Crown-of-thorns (COT). Adults
can have between 7 to 23 arms or rays extending from
its bulky disc and thorn-like spines cover most of its
body. It feeds exclusively on coral polyps and their
feeding habit can cause devastation to an entire reef if
their population size reaches outbreak proportions.
Culcita novaeguineae
This species is normally refered to as a “Cushion star”
or “Pincushion star”. It has a puffy appearance and
pentagonal shape which makes it hard to miss.
Fromia monilis
This is the most common starfish to be found in most
Marine Park reefs. It is also known as the “Peppermint
Starfish”. It can be distinguished by its bright red disc
and the white markings visible on its arm plates.
Choriaster granulatus
The “Granulated Starfish” has a maximum arm radius
of approximately 27 cm. This species can be easily
recognised by its large size and shape and is generally
a pale pink colour. It is known to feed on algae and
detritus and occurs on rubble slopes and on coral
reefs. It is found in shallow waters to depths of 40
metres. The Giant Triton shell (Charonia tritonis) is
known to feed on this species.
Have you caused the death
of the coral reef? 
One of the main reasons why an outbreak of
the Crown-of-thorns sea star may occur is the
decrease of their natural predators such as the
Triton shell and reef fishes. These species are
in decline due to their being over-harvested
or over-hunted either as souvenirs or as food.
The next time you consider buying a shell
souvenir as a reminder of your island holiday,
remember that you might be directly
responsible for the death of its coral.
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The “Leathery Sea Anemone” has an easily
distinguishable leathery pattern on all of its tentacles.
This species rarely lives among branching corals.
Stichodactyla haddoni
This species is commonly known as “Haddoni's Sea
Anemone”. It lives in the sand but typically in
shallower water. It has very short bulbous tentacles.
Jellyfish
Jellyfish are beautiful but extremely harmful
creatures of the deep. Jellyfish strike a lot of
fear into the hearts of people who envision
them as floating blobs that go around stinging
people; but there is much more to jellyfish
than that. Jellyfish are ferocious predators of
the sea but when you take a look at them on
the inside, they are actually very simple
creatures. Jellyfish belong to the phylum
cnidaria which include hydras, hydroids,
jellyfish, sea fans, sea anemones and corals.
They can range from pea-sized to two meters
in diameter. Refer to Appendix 2 for advise
on what to do in the event of a jellyfish sting.
Cassiopeia andromeda
This is the most commonly found jellyfish on the reefs.
It is unique because it is upside down, which is why it
is commonly referred to as the “upside-down jellyfish”.
Cryptodendrum adhaesivum
This species has very short tentacles. It is commonly
known as the “Adhesive Sea Anemone” due to its
very sticky surface when touched.
Cerianthus sp.
This is an anemone that does not have anemonefish
living in symbiosis with it. These are solitary creatures
with a tube-like base that it lives within, giving it its
common name, ‘tube anemone’.
Sea Anemone 
Sea anemones are closely related to hard corals, and belong under the same phylum of cnidaria.
The differences between the two cousins are that the sea anemone does not secrete a calcareous
skeleton. Sea anemones are also known to house the infamous ‘Nemo’ the anemonefish. Sea
anemone and anemonefish have developed a partnership where both of them gain from each
other’s company. There are only ten known species of sea anemone in the world which have a
symbiotic relationship with anemonefish and Marine Park reefs have nearly 50% of these
symbiotic sea anemones!
Heteractis magnifica
This is the most commonly photographed sea
anemone. It is also known as the “Magnificent Sea
Anemone”. This sea anemone houses“Nemo”
(Amphiprion ocellaris) and other anemonefish. This
species can be identified by its majestic wave of long
tentacles and bright colours. This species can be
found in most Malaysian Marine Park reefs.
Entacmeae quadricolor 
This is also known as the “Bulb-tentacled Sea
Anemone”. Its name comes from the light-bulb
shaped end of each tentacle.
Heteractis aurora
This species can normally be found in sandy areas of
the reefs. It is also known as the “Beaded Sea
Anemone”, after its bead-like tentacles.
Actinodendron sp.
This species is known as a branching anemone. Its
tentacle seems to have many branches not unlike
branching corals. This species does not have
anemonefish living within them but it often hosts
cleaner shrimp.
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 [image: ]Crustaceans
This is the largest and the most dominant group living in the reef ecosystem. The ecological
implications of their existence are easily under-estimated due to their cryptic habits and small
sizes. This group is incredibly diverse with regards to their sizes, shapes and colours. The
crustaceans belong to the phylum Athropoda, which is also the same phylum as land-dominated
insects, spiders and millipedes.
Periclimenes holthusi Periclimenes brevicarpalis
Both of these species are commonly known as anemone shrimp. They live symbiotically with sea anemone and
are immune to the stinging cells of anemone tentacles, just like the anemonefish. The significant difference
between these two is that P. brevicarpalis has white patches while P. holthusi is more transparent.
Panulirus sp.
It is also commonly known as the Spiny Rock
Lobster”. Interestingly, this ganism is not at all
related to the true lobster. Although they have the
same overall shape, they are distinguished by their
very long, thick, spiny antennae and their complete
lack of claws. The true lobster has much smaller
antennae and claws compared to the spiny rock
lobsters. Nevertheless, they are edible and taste
the same!
Stenopus hispidus
This species is also known as the cleaner shrimp. It
was given the name due to the special services that
they offer to most of the reef community. They feed
on parasites which grow on other organisms.They are
also used as an indicator species for assessing reef
health, which means that their presence is good news
for the reef!
Sea Pen
Sea pens are colonial marine cnidarians
belonging to the order Pennatulacea. There
are 14 families within this order; they are
thought to have a cosmopolitan distribution
in tropical and temperate waters worldwide.
Sea pens are grouped with octocorals (soft
corals), sea whips and sea feathers. It gets its
name from its resemblance to a quill pen. The
sandy bottom is home to this special group of
organisms and they are commonly found at
night, but it is not unusual to find some
species that brave the light of day to get some
extra food.
Virgularia sp.
This is an extremely shy species. It will retract into its
hole if there is any slight sudden movement around it.
It can be found in the sandy area of the reef and
among seagrasses.
Marine Worms 
This group of animals is the most intriguing of
the reef’s inhabitants. They belong to the
phylum Annelida. Most worms found in the
reefs are stationary and most of them bore into
the corals to make themselves a comfortable
home. Their burrowing behavior forms an
endless labyrinth in the reef's foundation that
can weaken coral structures. They physically
pulverize the corals with their horny teeth or
attack the corals chemically by dissolving the
calcium carbonate-based skeleton. The term
“lethally beautiful” is very appropriate for this
group of organisms.
Spirobranchus giganteus
This is the most commonly found marine worm. It is
also known as the “Christmas Tree Worm”. This
organism is very colourful and also extremely cautious.
It retracts into its hole when it is disturbed.
Sabellastarte indica Sabellastarte sp.
Both of these species are commonly known as “Feather Duster Worms”. Their colours and shape resembles the
feather duster that we use at home.
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 [image: ]Marine molluscs could be carnivores, herbivores or omnivores. Some prey on other molluscs,
some graze on sea plants or algae, while others are filter-feeders, filtering nutrients, plankton or
zooplankton from the seawater as food.
Marine molluscs form part of the carbon cycle in the marine ecosystem as they extract carbon
from seawater to build their calcareous shell (calcium carbonate). They are an important part of
the marine ecosystem as they support the function and stability of the food chain. Their feeding
behaviour helps to regulate the populations of other marine plants and animals and helps to
maintain water quality as it filters large amounts of seawater for food.
Marine molluscs can always be found crawling on rocks, hiding among corals, buried in the
sediment, or even swimming from place to place.Marine molluscs can be separated into 2 major
groups: the day-worker and the nocturnal creature that only comes out from its hiding place at
night.
Gastropods
Gastropods, or univalves, are the largest class of molluscs with between 60,000 to 80,000 known
living species. As their name suggests (gaster = stomach, poda = feet), gastropods have a ventral
foot, meaning that their foot is just beneath their stomach. Most gastropods have a single shell
(uni = one, valve = shell), except for sea slugs (Nudibranchs) which will be discussed in another
section. They have a well-defined head with two or four sensory tentacles. Some gastropods have
eyes at the tip of their tentacles. However, their eyes cannot project images and can only
distinguish between light and dark.
Cassis cornuta
Local name: Tapak Gajah
Also known as the “helmet shell”, this species can
reach more than 20cm in length. It can be easily
recognised by its flattened aperture opening and a
“hooked-end”.
Cone shells are well known for their polished surface,
beautiful coloration and pattern. But some are highly
dangerous to humans such as this “marble cone”.
It can shoot a poisonous harpoon from its extended
proboscis (extendable oral instrument used to seek
and consume food) to sting their prey, predators or
unsuspecting humans. This can result in paralysis or
even death. It is one of the most dangerous snails
known to humans, DO NOT TOUCH IT if you see one.
Conus marmoreus
Introduction
Many of us can easily recognise a snail, a shell, or a clam; but rarely do we realize that these are
part of the phylum Mollusca, and that they are commonly known as Molluscs. As suggested by
its name (mollis = soft), molluscs have a common characteristic. They are soft-bodied animals
with a delicate and vulnerable body, 90% of which is composed of water.
Molluscs are invertebrate animals; they do not have internal skeletons to support their body. In
order to protect their delicate bodies, they have developed a calcareous shell, either inside (cut-
tlefishes, squids) or outside (snails) their body. Some have a simple shell during the earlier stages
of their life, but they discard it after having developed a colourful and poisonous outer skin, as is
the case with sea slugs (nudibranchs).
Marine
Molluscs
Many many Molluscs… but for how long?
There are more than 100,000 species of molluscs that live on earth and still thousands waiting to be
discovered both on land and in the sea. Their size ranges from a few micrometers, which can only be
seen under a microscope, to more than a meter in length. The largest mollusc recorded is the giant
squid (genus Archeteuthis), which is said to grow to about 13m! Marine molluscs are often sold as
food in wet markets throughout Malaysia. Although the collection of shells in Marine Parks is strictly
prohibited, the trade of seashells is still a common sight in some tourist spots. There is no major
report of endangered marine molluscs in Malaysia, except for the giant clam, Tridacna gigas, which
is extinct in most Malaysian waters.
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some graze on sea plants or algae, while others are filter-feeders, filtering nutrients, plankton or
zooplankton from the seawater as food.
Marine molluscs form part of the carbon cycle in the marine ecosystem as they extract carbon
from seawater to build their calcareous shell (calcium carbonate). They are an important part of
the marine ecosystem as they support the function and stability of the food chain. Their feeding
behaviour helps to regulate the populations of other marine plants and animals and helps to
maintain water quality as it filters large amounts of seawater for food.
Marine molluscs can always be found crawling on rocks, hiding among corals, buried in the
sediment, or even swimming from place to place.Marine molluscs can be separated into 2 major
groups: the day-worker and the nocturnal creature that only comes out from its hiding place at
night.
Gastropods
Gastropods, or univalves, are the largest class of molluscs with between 60,000 to 80,000 known
living species. As their name suggests (gaster = stomach, poda = feet), gastropods have a ventral
foot, meaning that their foot is just beneath their stomach. Most gastropods have a single shell
(uni = one, valve = shell), except for sea slugs (Nudibranchs) which will be discussed in another
section. They have a well-defined head with two or four sensory tentacles. Some gastropods have
eyes at the tip of their tentacles. However, their eyes cannot project images and can only
distinguish between light and dark.
Cassis cornuta
Local name: Tapak Gajah
Also known as the “helmet shell”, this species can
reach more than 20cm in length. It can be easily
recognised by its flattened aperture opening and a
“hooked-end”.
Cone shells are well known for their polished surface,
beautiful coloration and pattern. But some are highly
dangerous to humans such as this “marble cone”.
It can shoot a poisonous harpoon from its extended
proboscis (extendable oral instrument used to seek
and consume food) to sting their prey, predators or
unsuspecting humans. This can result in paralysis or
even death. It is one of the most dangerous snails
known to humans, DO NOT TOUCH IT if you see one.
Conus marmoreus
Introduction
Many of us can easily recognise a snail, a shell, or a clam; but rarely do we realize that these are
part of the phylum Mollusca, and that they are commonly known as Molluscs. As suggested by
its name (mollis = soft), molluscs have a common characteristic. They are soft-bodied animals
with a delicate and vulnerable body, 90% of which is composed of water.
Molluscs are invertebrate animals; they do not have internal skeletons to support their body. In
order to protect their delicate bodies, they have developed a calcareous shell, either inside (cut-
tlefishes, squids) or outside (snails) their body. Some have a simple shell during the earlier stages
of their life, but they discard it after having developed a colourful and poisonous outer skin, as is
the case with sea slugs (nudibranchs).
Marine
Molluscs
Many many Molluscs… but for how long?
There are more than 100,000 species of molluscs that live on earth and still thousands waiting to be
discovered both on land and in the sea. Their size ranges from a few micrometers, which can only be
seen under a microscope, to more than a meter in length. The largest mollusc recorded is the giant
squid (genus Archeteuthis), which is said to grow to about 13m! Marine molluscs are often sold as
food in wet markets throughout Malaysia. Although the collection of shells in Marine Parks is strictly
prohibited, the trade of seashells is still a common sight in some tourist spots. There is no major
report of endangered marine molluscs in Malaysia, except for the giant clam, Tridacna gigas, which
is extinct in most Malaysian waters.
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Chicoreus shells are famous among collectors around
the world. The shells are well known for their complex
and beautifully curvy spines. They are predators and
normally feed on other snails or bivalves.
Nudibranchs (Sea slugs)
There are more than 3,000 described species of nudibranchs in the world. They do not have a
protective shell except during their early larval stages when they are still plankton. Their
colourful bodies are a clear warning to their predators that they are poisonous and unpleasant to
taste. The word “nudibranch” means “naked gills” (nudus = naked, brankhia = gills). They breathe
through the gills on their back. They do not have eyes but their tentacles are sensitive to touch,
taste and smell.
Mating habits of the Nudibranch
Nudibranchs are hermaphroditic, with both male and female sex organs in one organism but they
rarely fertilize themselves. Although commonly found mating in pairs, nudibranchs have been spotted
joined end to end in a mass mating party of 5 to 6 individuals. Once fertilized, they lay eggs in the
form of a delicate ribbon - each containing thousands of individual eggs.
Mexichromis mariei
With easily identifiable reddish purple spots on its
back, this animal is commonly found on dead coral
branches in the sand at around 20m depth.
Phyllidia elegans
This is a common nudibranch which can be found in
almost all Marine Parks in Malaysia. The yellow-tipped
nodule only appears on the back but not on the sides.
Drupella sp.
Drupella feed on coral polyps. An outbreak of these
snails could result in large scale coral bleaching.
However, the threat of these snails to the reef is much
smaller compared to pollution and over-fishing.
Conus eburneus
Easily found in shallow sandy shores and always
covered with algae this species is known as the “ivory
cone” due to its natural ivory colour after cleaning.
Lambis chiragra
Local name: Rangkak
This Chiragra spider conch is easily identified by its
six solid projections. It has a large and thick shell and
can easily grow up to more than 20cm. It is normally
covered in algae in shallow water, on coral reef and
on sand. It is the food of native fishermen.
Tectus pyramis 
Local name: Olak-olak
The pyramid shell is famous for its mother-of-pearl
inner layer. A few decades ago it was cultivated for
the button industry. This species is herbivorous and it
grazes on fine algae.
Cypraea tigris
Local name: Gerus-gerus
The tiger cowry can be found in many souvenir shops.
Cowries are nocturnal animals. They will hide under
corals or rocks during the day and only come out to
feed at night. It is famous among shell collectors for
its “porcelain” shell.
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Chicoreus shells are famous among collectors around
the world. The shells are well known for their complex
and beautifully curvy spines. They are predators and
normally feed on other snails or bivalves.
Nudibranchs (Sea slugs)
There are more than 3,000 described species of nudibranchs in the world. They do not have a
protective shell except during their early larval stages when they are still plankton. Their
colourful bodies are a clear warning to their predators that they are poisonous and unpleasant to
taste. The word “nudibranch” means “naked gills” (nudus = naked, brankhia = gills). They breathe
through the gills on their back. They do not have eyes but their tentacles are sensitive to touch,
taste and smell.
Mating habits of the Nudibranch
Nudibranchs are hermaphroditic, with both male and female sex organs in one organism but they
rarely fertilize themselves. Although commonly found mating in pairs, nudibranchs have been spotted
joined end to end in a mass mating party of 5 to 6 individuals. Once fertilized, they lay eggs in the
form of a delicate ribbon - each containing thousands of individual eggs.
Mexichromis mariei
With easily identifiable reddish purple spots on its
back, this animal is commonly found on dead coral
branches in the sand at around 20m depth.
Phyllidia elegans
This is a common nudibranch which can be found in
almost all Marine Parks in Malaysia. The yellow-tipped
nodule only appears on the back but not on the sides.
Drupella sp.
Drupella feed on coral polyps. An outbreak of these
snails could result in large scale coral bleaching.
However, the threat of these snails to the reef is much
smaller compared to pollution and over-fishing.
Conus eburneus
Easily found in shallow sandy shores and always
covered with algae this species is known as the “ivory
cone” due to its natural ivory colour after cleaning.
Lambis chiragra
Local name: Rangkak
This Chiragra spider conch is easily identified by its
six solid projections. It has a large and thick shell and
can easily grow up to more than 20cm. It is normally
covered in algae in shallow water, on coral reef and
on sand. It is the food of native fishermen.
Tectus pyramis 
Local name: Olak-olak
The pyramid shell is famous for its mother-of-pearl
inner layer. A few decades ago it was cultivated for
the button industry. This species is herbivorous and it
grazes on fine algae.
Cypraea tigris
Local name: Gerus-gerus
The tiger cowry can be found in many souvenir shops.
Cowries are nocturnal animals. They will hide under
corals or rocks during the day and only come out to
feed at night. It is famous among shell collectors for
its “porcelain” shell.
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This species feeds on soft coral and has a symbiotic
relationship with zooxanthella (one-celled plants). The
zooxanthellae are nurtured in its digestive gland,
where it photosynthesises and provides nutrients for
the host nudibranch.
Pteraeolidia ianthina
This nudibranch has a long dragon-like body. They are
nick-named “solar powered” sea slugs as it stores
zooxanthellae along its body. The unicell plants
(zooxanthellae) convert the sun's energy into sugars
and other nutrients.
Phyllidia ocellata
This species can be found sporting a variety of 
different patterns. However, its colour does not vary
from orange, black and/or white.
Bivalves
Unlike gastropods, all bivalves are aquatic
(meaning that they live and breed entirely in
water). It is the second largest group of
molluscs after gastropods. Bivalves are animals
with shells with two halves that contain the
entire animal. They feed by siphoning and
filtering food from water. Bivalves use a
ligament-muscle system to open their valves.
Thus, they can open their shell when filtering
food and close it quickly when disturbed.
Pedum spondyloideum
This is a common coral scallop normally found buried
in hard coral. It can also be found with a blue
coloration.
Phyllidia coelestis
This species has a similar coloration as Phyllidia
elegans but with less black lines and the base colour
is light greyish blue instead of white. There is a
distinctive “Y”-shape between the tentacles.
Glossodoris atromarginata
This species has an obviously folded mantle edge.
They are common in Malaysian waters and are always
found near one of their favourite foods – sponges.
Chromodoris annulata
This is an easily identified species with deep purple
rings around its tentacles and gills. This nudibranch
was found laying an egg ribbon (yellow) on its food:
algae and sponges.
Hypselodoris bullockii
Another common species of nudibranch in Malaysia,
its colour ranges from light to dark pink, or even
purple or violet blue. It feeds on sponges.
Roboastra gracilis
This is a beautiful species commonly found near algae.
However there have been records of this species
feeding on other nudibranchs.
Nembrotha lineolata
This species is commonly found at night and is often
found feeding on sea squirts.
8382
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 [image: ]Phyllodesmium briareum
This species feeds on soft coral and has a symbiotic
relationship with zooxanthella (one-celled plants). The
zooxanthellae are nurtured in its digestive gland,
where it photosynthesises and provides nutrients for
the host nudibranch.
Pteraeolidia ianthina
This nudibranch has a long dragon-like body. They are
nick-named “solar powered” sea slugs as it stores
zooxanthellae along its body. The unicell plants
(zooxanthellae) convert the sun's energy into sugars
and other nutrients.
Phyllidia ocellata
This species can be found sporting a variety of 
different patterns. However, its colour does not vary
from orange, black and/or white.
Bivalves
Unlike gastropods, all bivalves are aquatic
(meaning that they live and breed entirely in
water). It is the second largest group of
molluscs after gastropods. Bivalves are animals
with shells with two halves that contain the
entire animal. They feed by siphoning and
filtering food from water. Bivalves use a
ligament-muscle system to open their valves.
Thus, they can open their shell when filtering
food and close it quickly when disturbed.
Pedum spondyloideum
This is a common coral scallop normally found buried
in hard coral. It can also be found with a blue
coloration.
Phyllidia coelestis
This species has a similar coloration as Phyllidia
elegans but with less black lines and the base colour
is light greyish blue instead of white. There is a
distinctive “Y”-shape between the tentacles.
Glossodoris atromarginata
This species has an obviously folded mantle edge.
They are common in Malaysian waters and are always
found near one of their favourite foods – sponges.
Chromodoris annulata
This is an easily identified species with deep purple
rings around its tentacles and gills. This nudibranch
was found laying an egg ribbon (yellow) on its food:
algae and sponges.
Hypselodoris bullockii
Another common species of nudibranch in Malaysia,
its colour ranges from light to dark pink, or even
purple or violet blue. It feeds on sponges.
Roboastra gracilis
This is a beautiful species commonly found near algae.
However there have been records of this species
feeding on other nudibranchs.
Nembrotha lineolata
This species is commonly found at night and is often
found feeding on sea squirts.
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 [image: ]Cephalopods
This group includes octopus, cuttlefish and squids. They are within the Phylum Mollusca and
have a basic molluscan body plan with some modifications. Their name means “head-foot”, with
their arms or tentacles, a modification of the mollusc foot, extended from their prominent head.
They are considered molluscs due to their internal shell, which is normally known as the cuttle-
fish-bone (tulang sotong). Their highly developed eyes can accurately register shapes, textures
and colours.
Tridacna gigas
This is the largest living bivalve mollusc in the world.
A mature clam can easily weigh more than 180 kg and
measure as much as 1.5 m across. The largest clam
recorded to date weighed in at 230kg. Identified by
the IUCN Red List of Threatened Species as
“Vulnerable”, this species is almost extinct in West
Malaysian waters.
Sepioteutis lessoniana
Bigfin reef squid normally swim in the open sea in the
day and will approach the reef at night to hunt for
food. They have fins that are large and as long as their
body.
Sepia latimanus
This is a large reef cuttlefish with a highly variable
colour pattern, often scattered with white and brown
small spots. Its body length can reach up to 50 cm.
They are active during the day, swimming around the
reef area to hunt for crustaceans.
Beguina semiorbiculata
Cardita clams are rather common and often found
buried in hard coral. They are easily identified by their
yellow mantle.
Pinctada margaritifera
The black-lipped pearl oyster is popularly cultivated in
pearl farms around the world to produce cultured
pearls. They are normally found attached to rocks or
hard corals.
Lopha cristagalli
This species is also known as Cock’s comb oyster or
“Zigzagged” oyster after its V-shaped, sharply angular
pleats and deep channels in between.
Tridacna crocea
The smallest among Tridacna’s species, it is easily
found fully buried in rocks or hard corals with vibrant
colours. Its size hardly ever exceeds 15 cm.
Tridacna maxima
This organism is identified by the IUCN Red List of
Threatened Species as a “Conservation dependent”
species. Normally found with a colourful bluish or
greenish mantle, it is often semi-embedded among
hard corals or rocks.
Tridacna squamosa
Also identified by the IUCN Red List of Threatened
Species as “Conservation dependent”, this species
can be distinguished by the large leaf-like fluted
edges on its shell.
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This group includes octopus, cuttlefish and squids. They are within the Phylum Mollusca and
have a basic molluscan body plan with some modifications. Their name means “head-foot”, with
their arms or tentacles, a modification of the mollusc foot, extended from their prominent head.
They are considered molluscs due to their internal shell, which is normally known as the cuttle-
fish-bone (tulang sotong). Their highly developed eyes can accurately register shapes, textures
and colours.
Tridacna gigas
This is the largest living bivalve mollusc in the world.
A mature clam can easily weigh more than 180 kg and
measure as much as 1.5 m across. The largest clam
recorded to date weighed in at 230kg. Identified by
the IUCN Red List of Threatened Species as
“Vulnerable”, this species is almost extinct in West
Malaysian waters.
Sepioteutis lessoniana
Bigfin reef squid normally swim in the open sea in the
day and will approach the reef at night to hunt for
food. They have fins that are large and as long as their
body.
Sepia latimanus
This is a large reef cuttlefish with a highly variable
colour pattern, often scattered with white and brown
small spots. Its body length can reach up to 50 cm.
They are active during the day, swimming around the
reef area to hunt for crustaceans.
Beguina semiorbiculata
Cardita clams are rather common and often found
buried in hard coral. They are easily identified by their
yellow mantle.
Pinctada margaritifera
The black-lipped pearl oyster is popularly cultivated in
pearl farms around the world to produce cultured
pearls. They are normally found attached to rocks or
hard corals.
Lopha cristagalli
This species is also known as Cock’s comb oyster or
“Zigzagged” oyster after its V-shaped, sharply angular
pleats and deep channels in between.
Tridacna crocea
The smallest among Tridacna’s species, it is easily
found fully buried in rocks or hard corals with vibrant
colours. Its size hardly ever exceeds 15 cm.
Tridacna maxima
This organism is identified by the IUCN Red List of
Threatened Species as a “Conservation dependent”
species. Normally found with a colourful bluish or
greenish mantle, it is often semi-embedded among
hard corals or rocks.
Tridacna squamosa
Also identified by the IUCN Red List of Threatened
Species as “Conservation dependent”, this species
can be distinguished by the large leaf-like fluted
edges on its shell.
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Fish are classified in the phylum Chordata,
subphylum Vertebrata (animals with a back-
bone). Two classes of fish can be found in
coral reef areas. The first is Chondrichthyes
(cartilaginous fish) such as sharks, skates and
stingrays, which are fish that have skeletons
made entirely of cartilage (not bone). These
fish are all carnivorous and are often spotted
in coral reef areas resting or hunting for their
next meal. An interesting fish to observe is the
whale shark (Rhincodon typus); it is the biggest
of all fish that frequent coral reef areas but
feeds only on tiny plankton.
The second class is Osteichthyes, the bony
fish; the most diverse and numerous of all
vertebrates. They differ from most cartilaginous
fish as they have a terminal mouth (this means
that their mouths are located at the front end of their bodies unlike sharks and rays whose
mouths are underneath their bodies) and a flap (operculum) covering its gills. Most of these
fish also have a swim bladder, which is normally used to adjust buoyancy. There are two
subclasses of fish within this group: subclass Actinopterygii (ray-finned fish with bony fins)
and subclass Sarcopterygii (lobe-finned fish with fleshy fins).
There are only 2 modern marine species of lobe-finned fish, Latimeria chalumnae and Latimeria
menadoensis or coelacanths. These are marine species but they can only be found around the
South Eastern coast of Africa and in the waters around Indonesia.
Do You Know? 
Coelacanth – the Living Fossil
Coelacanths (pronounced SEE-lah-kanth)
are believed to have existed about
400 million years ago and were thought
to have become extinct with the dinosaurs
70 million years ago. They were rediscovered in
1938 and again in 1952 (Latimeria chalumnae). Initially
they were believed to exist only along the south coast
of Africa until one was found in a market in Sulawesi, Indonesia in 1997 (Latimeria menadoensis).
Since then they have been spotted alive and swimming in deep sea (more than 150m) both off
Indonesia and South Eastern Africa. This is a special species as they are believed to be direct
descendents of creatures that lived with the dinosaurs and have lasted till today. They are also
thought to have one of the largest fish eggs known to science – about the size of a tennis ball.
Phylum Cordata 
Subphylum Vertebrata
(animals with backbone)
Chondrichthyes
(cartilaginous fish)
eg. sharks, rays, skates
Actinopterygii
(ray-finned fish)
Sarcopterygii
(lobe-finned fish)
Osteichthyes
(bony fish)
Coral Reef Fish
Introduction
Fish exhibit enormous diversity in terms of morphology (what they look like) and diversity, in
the habitat they occupy and in their biology. More species of fish are found in tropical waters
than in any other aquatic environment. It is estimated that there are 12,000 species of marine
fish worldwide and perhaps as many as 7,000 species occur in coral reef areas or nearby marine
habitats. In healthy and rich coral reef areas, as many as 300 species can be found inhabiting a
small plot of coral reef.
It is estimated that there are at least 3764 species of Indo-Pacific coral reef fish. In the East
Indian Region (Indonesia, Philippines, Papua and the surrounding region) it is estimated that
2800 species inhabit coastal areas making it the richest of all marine fish fauna in the world. The
number of species declines as you go further east (towards the west coast of the USA) ending
with 566 species in Hawaii. Indonesia has the highest number of coral reef fish, with at least
2057 species of coral reef fish from 113 families observed.
Body parts of a typical fish
Eye
Nostril
Snout
Mouth
Operculum/gill cover
Pectoral fin Pelvic/ventral fin
Anal fin
Caudal/tail fin
Caudal peduncle/
tail base
Dorsal finsLateral line
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3. Butterflyfish (Family Chaetodontidae)

(Ikan bagang). Butterflyfish are the most

beautiful, colorful and graceful fish on the

reef. They have a highly compressed (thin/

flat) body with bright colours. Some species

of this family feed on a combination of coral

polyps, small invertebrates, fish eggs,

filamentous algae or are only plankton feeders.

Many species from this family feed exclusively

on coral polyps and are widely used as an

indicator for coral health because of these

feeding habits. Most species occur as

heterosexual pairs.

4. Angelfish (Family Pomacanthidae) (Ikan

taring pelanduk). These fish are closely related

to butterflyfish and are equally beautiful and

graceful. They too have a strongly compressed

body. The soft dorsal and anal fins of many

species seem to have an extension towards the

tail-end of the fish. Angelfish are known to

have very striking colours and some juveniles

are decorated very differently from their

adults. As they get older, their patterns will

change and they will look like any other adult

of their species. Most angelfish feed on

sponges and small invertebrates.

5. Cardinalfish (Family Apogonidae) (Ikan

sebekah). This nocturnal (night creature)

family is able to hunt at night due to their big

eyes and can often be found in large numbers

in coral reef areas. During the day, some can

be found resting in a large school close to coral

formations, while others hide in caves and

crevices. They are active at night, feeding on

small shrimp and crabs.

Do You Know? 

Butterflyfish are normally found with a dark

band across their eyes and a dark “eyespot”

on its dorsal fin. These special patterns are a

form of protection and clever camouflage as

their potential predator would take a bite of

the more obvious “eyespot” but the butterfly-

fish would survive as its attacker would only

get a part of its tail and not its head. The but-

terflyfis would then be able to safely escape.

Do You Know? 

Angelfish and butterflyfish are often mistaken

for each other but angelfish can be easily

distinguished by the spine that sticks out from

the bottom of their gill plates.

Angelfish Butterflyfish

Do You Know? 

Male cardinalfish incubate their eggs in their

mouth for about a week until they are ready

to hatch into planktonic larvae. This is an

unusual characteristic also practiced by the

jawfish.

Do You Know? 

Cleaner wrasses also have symbiotic relation-

ships with larger fish that might otherwise

eat them. They provide a cleaning service to

these larger fish by cleaning it of parasites. In

returns, the larger fish do not eat the smaller

wrasse and the wrasse earns itself a meal of

the parasites that it picks off its “client”.

The ray-finned fish or Actinopterygii are so

called because they have “fin rays”, unlike the

fleshy, lobed fins that characterize the

Sarcopterygii. The ray-finned fish are the

largest and most successful group of fish and

make up half of all living vertebrates. These

fish can be found in both freshwater and

marine environments from the deep-sea to

the highest mountain streams. At present,

nearly 24,000 species are recognized within

this class. Most of the fish encountered in

coral reef areas are from this class.

Coral reef fish are dominated by relatively few

families under the ray-finned fish subclass.

Ten of the most abundant families make up

60-70% of all fish at any particular location.

These families can be recognized based on

their body shape, colour pattern and

behaviour. These families are:

1. Damselfish (Family Pomacentridae)

(Gombin). This is the most widely seen and

encountered of all coral reef fish as they

inhabit all coral reef environments. They

usually form a large school over a coral area.

Most of the species are plankton feeders.

Some are bottom dwelling species and

fiercely territorial.

2. Wrasse (Family Labridae) (Ikan Bayan).

This colourful and varied species also occupies

all reef environments. They usually feed on

small benthic (living on the seabed) inverte-

brates but some species of the family also eat

plankton. Most species change color and sex

with growth, transforming themselves into a

brilliantly colored male as it reaches the

maturity. The threatened Napoleon wrasse is

part of this family.

Do You Know? 

The infamous clownfish “Nemo” is part of the

Damselfish family. Anemone clownfish live in

a symbiotic relationship with their anemone

hosts. This means that both the fish and the

anemone benefit: the clownfish gets protection

from its predators when it hides among the

poisonous tentacles of the anemone and the

anemone hooks prey for itself when the

clownfish's predators come too close and get

caught on the tentacles.
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9. Blennies (Family Blenniidae). This is a

large family with more than 300 species that

are mostly bottom dwellers. Some species live

inshore on rocky substrata, near intertidal

zones. These can sometimes be found strand-

ed in tidal pools whenthe tide is low. Other

blennies take refuge in small holes in coral

reef areas and can be quite difficult to observe

and photograph.

10. Gobies (Family Gobiidae). These small

bottom dwellers are the most abundant of

coral reef fish in terms of species numbers,

with 200 species in the coral reefs in our

region. Gobies are generally elongated fish

with two dorsal fins, and pelvic fins that are

connected to form a cup shaped disc. Most

live on the the bed where there is sand and

rubble, often sheltering in a burrow. Some

feed on small benthic invertebrates while

others are plankton feeders.

Do You Know? 

Some blenny species mimic the cleaner wrasse

in appearance and behaviour. They do this in

order to get close to an unsuspecting victim

and feed on their fins. Unfortunately for their

victims, instead of getting themselves cleaned,

they are chomped on!

Do You Know? 

Some gobies have symbiotic elationships with

blind shrimps, sharing the same burrow or

hole in the sand or rubble of the seabed. The

goby will guard the hole from intruders or

potential predators and quickly warn the

shrimp of any potential danger. In the mean-

time, the shrimp maintains their holes by con-

stantly carrying out bits of sand, rock and rub-

ble from it. This curious pair is fascinating to

observe but they are often overlooked

because of their small size and colour.

Do You Know? 

The character named “Dory” in the movie

“Nemo” is actually a palette surgeonfish. There is

actually a fish species called the “John Dory”

(order Zeiformes) but it is a completely different

fish found worldwide and is popularly eaten as white

fleshy bone-free filets in Europe and Australia.

Importance of coral reef fish

Coral reef fish are an important source of food and income, especially for small-island developing

states in the Pacific and Caribbean and large Southeast Asian nations such as Indonesia and the

Philippines, where many communities are directly dependent on reef resources. In island nations

where agricultural land is limited, fisheries are the primary source of protein and, often, the only

source of income. Subsistence or small-scale fishing may comprise 80 percent of the coastal

fisheries catch in parts of the South Pacific. In Indonesia, some 650,000 households depend on

the coastal fishery with a total fish production of 2.9 million tons (1996 figure). In the

Philippines, coral reefs are estimated at 2.5 million hectares, mostly found in the Sulu Sea, Sulu

Archipelago and Palawan in the south and southwest, contribute to about 10–15% of the total

6. Groupers and Basslets (Family Serranidae) (Ikan kerapu). This large and diverse group

includes some of the largest coral reef fish (groupers) as well as some of the smallest (basslets).

Some of the species in this family can grow up to more than one meter long and can weigh up to

half a tonne. Most groupers are carnivores and feed on fish, crustaceans and invertebrates, while

basslets are plankton feeders. A dominant male grouper often has a harem of females

accompanying him. If that dominant male were to die or get fished out by a human, the largest

female grouper will undergo a sex change and turn into a male to take over his tasks. This is

probably nature’s way of ensuring that there is continued successful breeding in the harem.

7. Parrotfish (Family Scaridae) (Ikan bayan).

Parrotfish are close relatives of the wrasse and

are so named because of their teeth which are

arranged in a tightly packed mosaic, forming a

parrot-like beak which is used to rasp algae

from coral and other rocky substrates. Many

species are also brightly coloured and capable

of a sex change from female to male. Male and

female fish have different colours. Parrotfish

are diurnal (active in the day) and by night,

some species secrete a thick coat of mucus

around its body like a cocoon. The mucus is

thought to mask their scent from nocturnal

predators.

8. Surgeonfish (Family Acanthuridae) (Ikan

dengkis). They are brightly colored herbivorous

fish (sometimes also called the tang) with a

compressed body and a continuous dorsal fin

from its head to its tail. Its eye is often located

high on its head. They are known as

surgeonfish because of the sharp spine on each

side of the tail base, which is able to inflict cuts

on other fish should it be attacked. Most surgeonfish graze on benthic algae and some feed

mainly on zooplankton or detritus. Some juveniles of this family have the ability to mimic the

coloration of other species, especially angelfish.

Do You Know? 

Groupers and basslets are some of the most

commercially important species in a coral reef area and

fetch a high price in the market. Groupers are prized as

food fish and in some coral reef areas, they have been

overfished, leading to a severe decline in their numbers.

Basslets, on the other hand, are very popular in the

aquarium trade and are sometimes retrieved using

unsustainable methods such as cyanide poison which can

permanently damage the coral reef.

Do You Know? 

The feeding habits of parrotfish contribute to

sand production on our beautiful beaches. As

the parrotfish munch on coral and other

substrates in search of their favourite meal of

algae, the coral and rock is digested in their

system. What they excrete is actually the fine

white sand that we all love to lie on by the

sea!

Source: GFDL–Tewy
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 [image: ]Dascyllus carneus 
Indian dascyllus (Family Pomacentridae).
Tan head with white body and black bars between
them. Occurs in small schools and is associated with
branching corals. Feeds on plankton. Quite a rare
species and can only be found in the West Coast of
Peninsular Malaysia (Pulau Payar Marine Park).
Dascyllus reticulatus
Reticulated dascyllus (Family Pomacentridae).
White to tan, with diffused black bar behind the head.
Usually has small blue spots on its head. Occurs in
small schools and associated with branching corals.
Very common damselfish and can be found in all of
our Marine Parks.
Neopomacentrus anabatoides
Silver demoiselle (Family Pomacentridae).
Green with “ear spot” after operculum with black strip
at caudal fin. Very common damselfish and can be
found in all of our Marine Parks, usually associated
with coral or rock outcrops.
Pomacentrus cuneatus
Wedgespot damsel (Family Pomacentridae)
Grey with dark scale margin and blue tips on dorsal
fin spines. Usually in sheltered, turbid coral reef areas.
Usually solitary and not very common, but can be
found in all of our Marine Parks.
Pomacentrus mollucensis
Lemon damsel (Family Pomacentridae).
Bright yellow with a small spot on upper pectoral fin
base and tiny dark ‘ear’ spot after operculum. Usually
in a group around live coral areas. Common species in
all of our Marine Parks.
Stagastes nigricans
Dusky gregory (Family Pomacentridae).
Light brown with dark spots at the base of rear dorsal
fin. Usually in a group, taking care of its “algae farm”
and will be aggressive towards intruders. Usually
shelters in branching coral. Can be found in coral reef
areas in the East Coast of Peninsular Malaysia.
Abudefduf sexfasciatus
Scissortail sergeant, Bombin (Family Pomacentridae)
Whitish with five black bands and black stripes on tail.
Usually occurs in schools, feeding on plankton in the
water column. Common in coral reef areas in the East
Coast of Peninsular Malaysia.
Abudefduf vaigiensis
Indo-Pacific sergeant, Bombin (Family Pomacentridae)
Grey with five black to purple or blue bars and yellow
back. Usually occurs in schools, feeding on plankton in
the water column. Common in coral reef areas in the
East and West Coast of Peninsular Malaysia.
Amphiprion clarkii
Clarks's anemomefish, Ikan inggu (Family
Pomacentridae). Black body with a pair of white bars.
Lives with a variety of sea anemones and can be
found in all of our Marine Parks. 
Amphiprion ocellaris
Clown anemonefish, Ikan Inggu (Family Pomacentridae).
Orange with three white bars. Associated with sea
anemones. The most common anemomefish in our
waters and can be found in all of our Marine Parks.
marine fishery production. Some scientists estimate that the fisheries potential of the world’s
coral reefs is six million metric tons per year, which is about 7% of world marine capture
fisheries.
In Malaysia, live coral reef fish are popular foods in restaurants as well as popular targets for the
aquarium trade. This demand has led to the overfishing of some species. In order to prevent the
complete depletion of our coral reef fish, marine protected areas were created to allow coral reef
fish a chance to breed and grow beyond the juvenile stage before they are hunted, caught or
netted. To boost fish numbers and reduce the impact on wild-caught coral reef fish, some species
such as the grouper are now being bred in fish farms specifically for the restaurant trade. Other
popular aquarium fish species such as the anemonefish are also being successfully bred to meet
the demands of aquarium hobbyists.
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small schools and associated with branching corals.
Very common damselfish and can be found in all of
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Silver demoiselle (Family Pomacentridae).
Green with “ear spot” after operculum with black strip
at caudal fin. Very common damselfish and can be
found in all of our Marine Parks, usually associated
with coral or rock outcrops.
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Grey with dark scale margin and blue tips on dorsal
fin spines. Usually in sheltered, turbid coral reef areas.
Usually solitary and not very common, but can be
found in all of our Marine Parks.
Pomacentrus mollucensis
Lemon damsel (Family Pomacentridae).
Bright yellow with a small spot on upper pectoral fin
base and tiny dark ‘ear’ spot after operculum. Usually
in a group around live coral areas. Common species in
all of our Marine Parks.
Stagastes nigricans
Dusky gregory (Family Pomacentridae).
Light brown with dark spots at the base of rear dorsal
fin. Usually in a group, taking care of its “algae farm”
and will be aggressive towards intruders. Usually
shelters in branching coral. Can be found in coral reef
areas in the East Coast of Peninsular Malaysia.
Abudefduf sexfasciatus
Scissortail sergeant, Bombin (Family Pomacentridae)
Whitish with five black bands and black stripes on tail.
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marine fishery production. Some scientists estimate that the fisheries potential of the world’s
coral reefs is six million metric tons per year, which is about 7% of world marine capture
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In Malaysia, live coral reef fish are popular foods in restaurants as well as popular targets for the
aquarium trade. This demand has led to the overfishing of some species. In order to prevent the
complete depletion of our coral reef fish, marine protected areas were created to allow coral reef
fish a chance to breed and grow beyond the juvenile stage before they are hunted, caught or
netted. To boost fish numbers and reduce the impact on wild-caught coral reef fish, some species
such as the grouper are now being bred in fish farms specifically for the restaurant trade. Other
popular aquarium fish species such as the anemonefish are also being successfully bred to meet
the demands of aquarium hobbyists.
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 [image: ]Exyrias belissimus
Beautiful goby (Family Gobiidae)
Brown with a row of dark spots on side and back.
Large dorsal fins with brown spots. One of the biggest
gobies in the coral reef area and can usually be found
in muddy or silty coral areas. Can be found in all of
our Marine Pparks.
Istigobius decoratus
Decorated goby (Family Gobiidae). Whitish with
brown line and rows of small brown spots. Dorsal,
caudal and anal fins also with brown spots. One of the
most common gobies in sandy areas and can be
found in all of our Marine Parks.
Valenciennea puellaris
Orange dash goby (Family Gobiidae). Pale gray with
two rows of large orange spots on sides and blue
spots on head. Usually in pairs and can be found on
the sandy bottom of coral reef areas in the East Coast
of Peninsular Malaysia.
Epibulus insidiator
Slingjaw wrasse Bayan (Family Labridae). White head
and dark body with orange back from head to middle
of its body. Able to protrude its mouth to suck its
prey. Can be found in coral rich areas in all of our
Marine Parks.
Cheilinus undulatus 
(Photo: James Oliver – Reefbase)
Humphead wrasse, Lingkar karang/maming (Family
Labridae). Blue head with maze-like lines and
prominent hump above eyes. Green body with dark
stripes. Quite rare and one of the largest coral reef
fish. One of the most expensive fish from coral reef
areas. Can be found in all of our Marine Parks.
Halichoeres hortulanus
Checkerboard wrasse (Family Labridae). Blueish white
body with blue bars on each scale. Two or three
yellow spots on back and black spot under front of
dorsal fin and also yellow caudal fin. Can be found in
all of our Marine Parks.
Chaetodon collare 
Redtail butterflyfish, Bagang (Family Chaetodontidae).
Dark gray overall, with red tail and white “collar”
marking behind eye. Usually in pairs or may form large
aggregations at rich coral reef areas feeding on coral
polyps. Very common in Pulau Payar Marine Park and
can also be found in other marine parks.
Chaetodon octofasciatus
Eight band butterflyfish, Bagang (Family
Chaetodontidae). Yellow to orange with eight black
bars. Usually shelters in branching coral and feeds
exclusively on coral polyps. The most common
butterflyfish in our area and can be found in all of
our marine parks.
Chelmon rostratus
Copperband butterflyfish, Kerepek/Pipit (Family
Chaetodontidae). Silvery white with four yellow or
orange bars and has a long snout. A common species
that can be found in rocky shores and coral reefs,
usually in silty turbid areas. Can be found in all of our
marine parks as a single individual or in pairs.
Heniochus acuminiatus
Longfin bannerfish, Bendera (Family Chaetodontidae).
White body with a pair of black bands and elongated
dorsal fin filament. Can occur as solitary individual or
in a pair. A planktivorous species that is usually found
in coral areas and can be found in all of our marine
parks.
Henoichus singularis
Singular bannerfish, Bendera (Family Chaetodontidae).
Body and anal fin black, with yellow dorsal and caudal
fin. Long white dorsal fin filament and white bar
behind eyes. Feeds on coral polyps and is usually
found in coral areas. Can be found in all of our marine
parks.
Ctenogobiops pomastictus
Gold-speckled shrimpgoby (Family Gobiidae).
Whitish with brown and white spots on pectoral fins.
Shares a burow with shrimp. Can be found in all of
our marine parks in sandy areas.
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Beautiful goby (Family Gobiidae)
Brown with a row of dark spots on side and back.
Large dorsal fins with brown spots. One of the biggest
gobies in the coral reef area and can usually be found
in muddy or silty coral areas. Can be found in all of
our Marine Pparks.
Istigobius decoratus
Decorated goby (Family Gobiidae). Whitish with
brown line and rows of small brown spots. Dorsal,
caudal and anal fins also with brown spots. One of the
most common gobies in sandy areas and can be
found in all of our Marine Parks.
Valenciennea puellaris
Orange dash goby (Family Gobiidae). Pale gray with
two rows of large orange spots on sides and blue
spots on head. Usually in pairs and can be found on
the sandy bottom of coral reef areas in the East Coast
of Peninsular Malaysia.
Epibulus insidiator
Slingjaw wrasse Bayan (Family Labridae). White head
and dark body with orange back from head to middle
of its body. Able to protrude its mouth to suck its
prey. Can be found in coral rich areas in all of our
Marine Parks.
Cheilinus undulatus 
(Photo: James Oliver – Reefbase)
Humphead wrasse, Lingkar karang/maming (Family
Labridae). Blue head with maze-like lines and
prominent hump above eyes. Green body with dark
stripes. Quite rare and one of the largest coral reef
fish. One of the most expensive fish from coral reef
areas. Can be found in all of our Marine Parks.
Halichoeres hortulanus
Checkerboard wrasse (Family Labridae). Blueish white
body with blue bars on each scale. Two or three
yellow spots on back and black spot under front of
dorsal fin and also yellow caudal fin. Can be found in
all of our Marine Parks.
Chaetodon collare 
Redtail butterflyfish, Bagang (Family Chaetodontidae).
Dark gray overall, with red tail and white “collar”
marking behind eye. Usually in pairs or may form large
aggregations at rich coral reef areas feeding on coral
polyps. Very common in Pulau Payar Marine Park and
can also be found in other marine parks.
Chaetodon octofasciatus
Eight band butterflyfish, Bagang (Family
Chaetodontidae). Yellow to orange with eight black
bars. Usually shelters in branching coral and feeds
exclusively on coral polyps. The most common
butterflyfish in our area and can be found in all of
our marine parks.
Chelmon rostratus
Copperband butterflyfish, Kerepek/Pipit (Family
Chaetodontidae). Silvery white with four yellow or
orange bars and has a long snout. A common species
that can be found in rocky shores and coral reefs,
usually in silty turbid areas. Can be found in all of our
marine parks as a single individual or in pairs.
Heniochus acuminiatus
Longfin bannerfish, Bendera (Family Chaetodontidae).
White body with a pair of black bands and elongated
dorsal fin filament. Can occur as solitary individual or
in a pair. A planktivorous species that is usually found
in coral areas and can be found in all of our marine
parks.
Henoichus singularis
Singular bannerfish, Bendera (Family Chaetodontidae).
Body and anal fin black, with yellow dorsal and caudal
fin. Long white dorsal fin filament and white bar
behind eyes. Feeds on coral polyps and is usually
found in coral areas. Can be found in all of our marine
parks.
Ctenogobiops pomastictus
Gold-speckled shrimpgoby (Family Gobiidae).
Whitish with brown and white spots on pectoral fins.
Shares a burow with shrimp. Can be found in all of
our marine parks in sandy areas.
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 [image: ]Scarus rubroviolaceus
Redlip parrotfish Kalat (Family Scaridae). Red to
reddish brown body, small black spots on scales with
fins and lips usually red. Can be found in coral reef
areas of all of our Marine Parks.
Lutjanus argentimaculatus
Mangrove red snapper Ungar (Family Lutjanidae).
Body greenish grown to reddish and usually occurs as
single individuals or small schools. Juvenile and
subadults, usually occur in coastal and mangrove
waters and migrate to coral reef and offshore areas as
adults. Can be found in all of our Marine Parks.
Lutjanus biguttatus
Two-spot banded snapper (Family Lutjanidae).
Slender and small snapper, with wide reddish brown
stripe from snout to tail and wide stripe from mouth
to tail with 2–3 white spots at the back. Can be found
in all of our Marine Parks, usually in a school.
Lutjanus kasmira
Common bluestripe snapper (Family Lutjanidae)
Bright yellow body with four bluish stripes. Usually
aggregate near coral area and can be found in all of
our Marine Parks.
Cephalopholis formosa
Bluelined hind, Kerapu (Family Serranidae). Body dark
brown with dark blue lines on whole body and fins.
Solitary and can be found around dead coral and
rocky areas in all of our Marine Parks.
Ephinephelus fasciatus
Blacktip grouper Kerapu bara (Family Serranidae).
Dark reddish brown body with five dark bars. Tips of
dorsal fin black. Can be found in all of our Marine
Parks.
Bulbometopon muricatum
Bumphead parrotfish Bayan(Family Scaridae). Green
body with large hump on forehead that is used to
break coral that it feeds on. One of the largest fish in
the coral reef area and usually occurs in a group. Can
be found mainly in coral reef areas in the East Coast
of Peninsular Malaysia.
Halichoeres scapularis
Zigzag wrasse Bayan (Family Labridae). Whitish or pale
green with zipper like black stripe from head to base
of caudal fin. Can be found in all of our Marine Parks.
Labroides dimidiatus
Bluestreak cleaner wrasse (Family Labridae). White to
yellowish head with black stripe from snout to end of
caudal fin. Has unique behavior of picking parasites
from other fishes. Can be found in all of our Marine
Parks.
Thalassoma lunare
(Family Labridae). Blue to blue green body with green
bands on head. Lavender pectoral fins with blue
margin and yellow marking in the middle of caudal fin.
One of the most common wrasses and can be found
in all of our Marine Parks.
Chlorurus bowersi
Bower’s parrotfish Bayan (Family Scaridae). Green
body with large triangular orange patch on forbody.
Can usually be found in healthy coral reef areas in the
East Coast of Peninsular Malaysia.
Scarus niger
Swarthy parrotfish Bayan (Family Scaridae). Dark to
reddish brown to purplish green body with yellow to
green streak behind eyes and dark bands around
mouth. Can be found in rich coral areas of all of our
Marine Parks.
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Two-spot banded snapper (Family Lutjanidae).
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our Marine Parks.
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Bluelined hind, Kerapu (Family Serranidae). Body dark
brown with dark blue lines on whole body and fins.
Solitary and can be found around dead coral and
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Ephinephelus fasciatus
Blacktip grouper Kerapu bara (Family Serranidae).
Dark reddish brown body with five dark bars. Tips of
dorsal fin black. Can be found in all of our Marine
Parks.
Bulbometopon muricatum
Bumphead parrotfish Bayan(Family Scaridae). Green
body with large hump on forehead that is used to
break coral that it feeds on. One of the largest fish in
the coral reef area and usually occurs in a group. Can
be found mainly in coral reef areas in the East Coast
of Peninsular Malaysia.
Halichoeres scapularis
Zigzag wrasse Bayan (Family Labridae). Whitish or pale
green with zipper like black stripe from head to base
of caudal fin. Can be found in all of our Marine Parks.
Labroides dimidiatus
Bluestreak cleaner wrasse (Family Labridae). White to
yellowish head with black stripe from snout to end of
caudal fin. Has unique behavior of picking parasites
from other fishes. Can be found in all of our Marine
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Thalassoma lunare
(Family Labridae). Blue to blue green body with green
bands on head. Lavender pectoral fins with blue
margin and yellow marking in the middle of caudal fin.
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 [image: ]Pomacanthus annularis
Bluering angelfish Taring pelandok (Family
Pomacanthidae). Orangish brown body with blue
bands, blue ring above pectoral fin and white caudal
fin. One of the most common angelfish and can be
seen as a single individual or in pairs in all of our
Marine Parks.
Pterois volitans -
Lion fish, Ikan depu (Family Scorpaeniidae). Body with
numerous reddish to black bands with white lines in
between. Long feather like pectoral and dorsal fin.
Solitary predator that hunts actively at night. Can be
found in all of our Marine Parks. Spines are venomous
and can cause considerable pain that might require
medical attention.
Plectorhinchus chaetodonoides (juvenile)
Many spotted sweetlips Kaci (Family Haemulidae).
Thick lips; adults with whitish to yellowish body with
dark brown spots on body, head and fins. Juveniles
and subadults have different coloration compared to
adults. Can be found in all of our Marine Parks.
Plagiotremus rhinorinchus
Bluestriped fangblenny (Family Blenniidae). Slender
black body with a pair of blue stripes. Mimics the
cleaner wrasse and will pick flesh or fins off
unsuspecting victims. Can be found in all of our
Marine Parks.
Taeniura lymma
Bluespotted stingray, Pari reben (Family Dasyatidae).
Yellow brown with blue spots on body. The most
common stingray in our coral reef areas and can be
found in all of our Marine Parks.
Acanthurus lineatus
Surgeon fish Dengkis (Family Acanthuridae). Yellowish
gold with numerous blue stripes on body and bluish
belly. Has sharp spines at tail base. Herbivorous
species that picks algae that grow on rock or corals.
Can be found in rocky and high current areas,
especially on coral reef areas in the East Coast of
Peninsular Malaysia.
Ephinephelus fuscoguttatus
Brown-marbled grouper, Kerapu hitam (Family
Serranidae). Body pale brown with numerous small
brown spots. Large grouper and can grow up to one
meter. Abundant in Pulau Payar Marine Park and can
also be found in other marine parks in Peninsular
Malaysia.
Ephinephelus quoyanus
Longfin grouper, Kerapu (Family Serranidae). Whitish
undercolor, with polygonal spots on body and fins and
two dark bands on throat, under gill cover. Can usually
be seen resting solitarily in shallow sandy area and can
be seen in all of our marine parks.
Apogon chrysopomus
Spotted-gill cardinalfish Sebekah (Family Apogonidae).
Pale yellow with pair of brown stripes on the upper
side of body. Small dark spot at caudal peduncal and
numerous yellow spots at lower operculum. Can usually
be found in a school, sheltering among branching coral
in coral reef areas of East Coast of Peninsular Malaysia.
Archamia zosterophora
Blackbelted cardinalfish (Family Apogonidae). Pale
grey to almost transparent body, with dark brown bar
on middle of body. Pair of red bars on operculum and
small black spot in middle of caudal peduncle. Can
usually be found in a school, sheltering among
branching coral in coral reef areas of East Coast of
Peninsular Malaysia.
Cheilodipterus macrodon
Large toothed cardinalfish, Sebekah (Family
Apogonidae). Pale undercolor with eight red stripes
on body with whitish caudal peduncle and large
prominent teeth. The biggest cardinal fish and can be
seen in all of our Marine Parks.
Chaetodontoplus mesoleucas
Vermiculated angelfish Bagang (Family Pomacanthidae)
Purplish to blackish body with white anterior. Black eye
bar and yellow tail. Looks and size is quite similar to
butterflyfish, but with spine at operculum. Can be seen
in rich coral areas of East Coast of Peninsular Malaysia.
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Pomacanthidae). Orangish brown body with blue
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fin. One of the most common angelfish and can be
seen as a single individual or in pairs in all of our
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Pterois volitans -
Lion fish, Ikan depu (Family Scorpaeniidae). Body with
numerous reddish to black bands with white lines in
between. Long feather like pectoral and dorsal fin.
Solitary predator that hunts actively at night. Can be
found in all of our Marine Parks. Spines are venomous
and can cause considerable pain that might require
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Plectorhinchus chaetodonoides (juvenile)
Many spotted sweetlips Kaci (Family Haemulidae).
Thick lips; adults with whitish to yellowish body with
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and subadults have different coloration compared to
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Plagiotremus rhinorinchus
Bluestriped fangblenny (Family Blenniidae). Slender
black body with a pair of blue stripes. Mimics the
cleaner wrasse and will pick flesh or fins off
unsuspecting victims. Can be found in all of our
Marine Parks.
Taeniura lymma
Bluespotted stingray, Pari reben (Family Dasyatidae).
Yellow brown with blue spots on body. The most
common stingray in our coral reef areas and can be
found in all of our Marine Parks.
Acanthurus lineatus
Surgeon fish Dengkis (Family Acanthuridae). Yellowish
gold with numerous blue stripes on body and bluish
belly. Has sharp spines at tail base. Herbivorous
species that picks algae that grow on rock or corals.
Can be found in rocky and high current areas,
especially on coral reef areas in the East Coast of
Peninsular Malaysia.
Ephinephelus fuscoguttatus
Brown-marbled grouper, Kerapu hitam (Family
Serranidae). Body pale brown with numerous small
brown spots. Large grouper and can grow up to one
meter. Abundant in Pulau Payar Marine Park and can
also be found in other marine parks in Peninsular
Malaysia.
Ephinephelus quoyanus
Longfin grouper, Kerapu (Family Serranidae). Whitish
undercolor, with polygonal spots on body and fins and
two dark bands on throat, under gill cover. Can usually
be seen resting solitarily in shallow sandy area and can
be seen in all of our marine parks.
Apogon chrysopomus
Spotted-gill cardinalfish Sebekah (Family Apogonidae).
Pale yellow with pair of brown stripes on the upper
side of body. Small dark spot at caudal peduncal and
numerous yellow spots at lower operculum. Can usually
be found in a school, sheltering among branching coral
in coral reef areas of East Coast of Peninsular Malaysia.
Archamia zosterophora
Blackbelted cardinalfish (Family Apogonidae). Pale
grey to almost transparent body, with dark brown bar
on middle of body. Pair of red bars on operculum and
small black spot in middle of caudal peduncle. Can
usually be found in a school, sheltering among
branching coral in coral reef areas of East Coast of
Peninsular Malaysia.
Cheilodipterus macrodon
Large toothed cardinalfish, Sebekah (Family
Apogonidae). Pale undercolor with eight red stripes
on body with whitish caudal peduncle and large
prominent teeth. The biggest cardinal fish and can be
seen in all of our Marine Parks.
Chaetodontoplus mesoleucas
Vermiculated angelfish Bagang (Family Pomacanthidae)
Purplish to blackish body with white anterior. Black eye
bar and yellow tail. Looks and size is quite similar to
butterflyfish, but with spine at operculum. Can be seen
in rich coral areas of East Coast of Peninsular Malaysia.
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 [image: ]Gymnothorax javanicus
Giant moray, Malong (Family Muraenidae). Brown
body with dark spots on its head, body and fins and
dark spots on gill opening. One of the biggest and
most common moray eels, it lives in reef holes. Can
grow to more than two meters and can be found in
all of our Marine Parks.
Lethrinus lentjan
Pink ear emperor, Landok (Family Lethrinidae). Body
silvery grey with red spot on the edge of operculum.
Can usually be found in sandy areas in all of our
Marine Parks. A commercial species harvested from
coral areas.
Sargocentron rubrum
Redcoat squirrelfish Lolong batu (Family
Holocentridae). Alternating reddish brown and white
stripes with red line on edge of caudal, dorsal and
anal fin. Usually forms a small group and can be seen
in all of our Marine Parks.
Platax tiera
Tiera batfish Telinga gajah (Family Ephippidae). Silver
body with faint bar through it and large dark spot
above pelvic fin. Can be quite friendly and will
sometimes follow divers. Can be seen in all of our
Marine Parks.
Plotosus lineatus
Striped eel catfish, Semilang karang (Family). Black to
brown body with a pair of narrow white stripes from
head to tail and four pairs of barbels around mouth.
Forms a school and can usually be seen in sandy and
sea grass areas. Can be seen in all of our Marine
Parks.
Siganus guttatus
Orange-spotted spinefoot Debam (Family). Body pale
gray with orangish gold spots and large yellow spot
on top of caudal peduncle. Forms small to large
schools and can be seen in all of our Marine Parks.
Carangoides bajad
Orangespotted trevally, Demudok (Family Carangidae)
Silver body with numerous yellow-orange spots and
yellow-orange fins. A commercial species from our
coral reef areas. Can be found in all of our Marine
Parks.
Balistoides viridescens
Titan triggerfish Jebong (Family Balistidae). Yellow green
body with dark “moustache” above mouth and white
rear body and tail base. Nesting individual will be very
aggressive and will attack and bite intruders, including
divers. Can be found in all of our Marine Parks.
Centriscus scutatus
Shrimpfishes (Family Centriscidae). Silvery body with
brown mid lateral stripes. Occurs in schools swimming
head down. Quite rare species, but can be found in all
of our Marine Parks.
Carcharinus melanopterus
Blacktip reef shark, Yu kepak hitam (Family
Carcharhinidae). Brownish-gray body with white
underbelly. Black tip at margin of fins. The most
common shark and can be found in all of our marine
parks, especially in Pulau Payar Marine Park.
Diademichthys lineatus
Urchin clingfish (Family Gobiesocidae). Red to dark
brown body with a pair of white stripes from head to
tail. Usually solitary and shelters among spines of sea
urchin. Can often be found in the East Coast of
Peninsular Malaysia.
Diodon hystrix
Spot-fin porcupinefish, Buntal landak (Family
Diodontidae). Yellow brown body with black spots on
head, body and fins. Body covered with numerous
short moveable spines that lie flat unless inflated. Has
strong teeth capable of crushing shells and 
gastropods. Will inflate its body to increase its size when
threatened. Can be found in all of our Marine Parks.
101100
Marine Life.indd 100 3/15/11 2:03:03 PM


 [image: ]Gymnothorax javanicus
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grow to more than two meters and can be found in
all of our Marine Parks.
Lethrinus lentjan
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Carangoides bajad
Orangespotted trevally, Demudok (Family Carangidae)
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Blacktip reef shark, Yu kepak hitam (Family
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Diademichthys lineatus
Urchin clingfish (Family Gobiesocidae). Red to dark
brown body with a pair of white stripes from head to
tail. Usually solitary and shelters among spines of sea
urchin. Can often be found in the East Coast of
Peninsular Malaysia.
Diodon hystrix
Spot-fin porcupinefish, Buntal landak (Family
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 [image: ]Sea Squirts
These creatures are also known as tunicates.
They have sac-like bodies and are often
mistaken for sponges. This organism is very
unique. Although they seem stationary, 
they are actually free-living during the early
stages of their life. They are tadpole-like when
in the larval stage but attach themselves to a
substrate where they start their transformation
to adulthood.
Didemnum molle
These are the most common tunicates in Marine Park
reefs. They can be found on the exposed side of the
reef where there is almost always a current. They have
a distinct green colour and irregular stripes due to
their symbiotic blue-green algae.
Do You Know?
Sea squirts are actually vertebrates and are
grouped under the phylum Chordata, which is
the same group as fish and humans! The
reason they are grouped in the same phylum as
all vertebrates is the existence of a nerve cord
during its larval stage.
Clavelina robusta
This species is mostly found in colonies. It can be
easily distinguished by the bright yellow ring around
its siphons.
Sphyraena flavicauda
Yellowtail barracuda, Alu alu (Family Sphyraenidae).
Long cylindrical silver body with yellow tail and a pair
of brown stripes on sides. Usually in a school and can
be found in all of our Marine Parks. 
Upeneus tragula
Freckled goatfish, Butir nangka (Family Mullidae). Tan
body with lots of brown blotches and spots, dark
brown strip from snout to tail and black band on tail.
It has a pair of barbells under its mouth that is used to
locate its food, mainly small invertebrates buried
under the sand. Can be found in all of our Marine
Parks.
Zanclus cornutus
Moorish idol (Family Zanclidae). Three black and two
yellow bars on body with yellow markings on its long
snout and long filamentous dorsal fin. Looks almost
like a butterfly or bannerfish, but is actually from a
different family. Can be found in all of our Marine
Parks.
103102
Marine Life.indd 102 3/15/11 2:03:06 PM


 

[image: ]
Sea Squirts

These creatures are also known as tunicates.

They have sac-like bodies and are often

mistaken for sponges. This organism is very

unique. Although they seem stationary, 

they are actually free-living during the early

stages of their life. They are tadpole-like when

in the larval stage but attach themselves to a

substrate where they start their transformation

to adulthood.

Didemnum molle

These are the most common tunicates in Marine Park

reefs. They can be found on the exposed side of the

reef where there is almost always a current. They have

a distinct green colour and irregular stripes due to

their symbiotic blue-green algae.

Do You Know?

Sea squirts are actually vertebrates and are

grouped under the phylum Chordata, which is

the same group as fish and humans! The

reason they are grouped in the same phylum as

all vertebrates is the existence of a nerve cord

during its larval stage.

Clavelina robusta

This species is mostly found in colonies. It can be

easily distinguished by the bright yellow ring around

its siphons.

Sphyraena flavicauda

Yellowtail barracuda, Alu alu (Family Sphyraenidae).

Long cylindrical silver body with yellow tail and a pair

of brown stripes on sides. Usually in a school and can

be found in all of our Marine Parks. 

Upeneus tragula

Freckled goatfish, Butir nangka (Family Mullidae). Tan

body with lots of brown blotches and spots, dark

brown strip from snout to tail and black band on tail.

It has a pair of barbells under its mouth that is used to

locate its food, mainly small invertebrates buried

under the sand. Can be found in all of our Marine

Parks.

Zanclus cornutus

Moorish idol (Family Zanclidae). Three black and two

yellow bars on body with yellow markings on its long

snout and long filamentous dorsal fin. Looks almost

like a butterfly or bannerfish, but is actually from a

different family. Can be found in all of our Marine

Parks.

103102

Marine Life.indd 103 3/15/11 2:03:06 PM


 

[image: ]
Modified from Chan, E.H. 2004. Turtle in Trouble. Siri Syarahan Inaugural KUSTEM. KUSTEM, Kuala Terengganu.

How to identify the four species of Malaysian sea turtles

Leatherback

Hawksbill

Green

Olive Ridley

Notches

Head Carapace Plastron

Hawk-like bill,

2 pairs of prefontal scales

1 pair of prefontal scales

2 pairs of prefontal scales

Longitudinal ridges

Carapace scutes overlap,

4 lateral/costal scutes

4 lateral/costal scutes

5 – 9 pairs of lateral scutes

No scutes

4 intramarginal

scutes

4 intramarginal

scutes

Pores between

inframarginal scutes

Introduction

Turtles and tortoises have evolved for over 200 million years and they occur in a wide range of

habitats, from the ocean to freshwater swamps, lakes, lowland and highland terrestrial areas to

forested areas and in the extreme desert environment. These habitats provide shelter, foraging

and nesting grounds for them and the turtle in return plays an active role in maintaining the

well-being of its surrounding environment.

Sea turtles that we see in our ocean are similar

to their ancestors that roamed the seas and

shared the same habitats as dinosaurs 150 mil

lion years ago. Turtles probably appeared in the

late Triassic period around 200 million years

ago at the time of the earliest dinosaurs. When

dinosaurs became extinct around 100 million

years later, turtles survived through their

adaptation to marine environments and have

undergone very little change since then.

Together with saltwater crocodiles, marine

snakes, and marine iguanas, sea turtles are the

only surviving marine reptiles.

Classification 

Turtles are classified in the phylum Chordata,

subphylum Vertebrata (animals with back

bone) and under the class Reptilia, with snakes,

lizards and crocodiles. Reptiles are ectothermic

(cold-blooded) vertebrates (they have a spine). All reptiles have scaly skin, breathe air with their

lungs and have a three-chambered heart.

Turtles are placed in the order Testudines, with characteristics of strong, beaked, toothless jaws

and usually have an armour-like shell. The shell normally consists of bony plates overlaid with

Marine Turtles

Do You Know?

Green sea turtles are one of the very few

animals that eat seagrass, keeping them short

to remain healthy. Healthy seagrass is an

essential breeding ground for many species of

fish and other marine life.
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How to identify the four species of Malaysian sea turtles
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Introduction
Turtles and tortoises have evolved for over 200 million years and they occur in a wide range of
habitats, from the ocean to freshwater swamps, lakes, lowland and highland terrestrial areas to
forested areas and in the extreme desert environment. These habitats provide shelter, foraging
and nesting grounds for them and the turtle in return plays an active role in maintaining the
well-being of its surrounding environment.
Sea turtles that we see in our ocean are similar
to their ancestors that roamed the seas and
shared the same habitats as dinosaurs 150 mil
lion years ago. Turtles probably appeared in the
late Triassic period around 200 million years
ago at the time of the earliest dinosaurs. When
dinosaurs became extinct around 100 million
years later, turtles survived through their
adaptation to marine environments and have
undergone very little change since then.
Together with saltwater crocodiles, marine
snakes, and marine iguanas, sea turtles are the
only surviving marine reptiles.
Classification 
Turtles are classified in the phylum Chordata,
subphylum Vertebrata (animals with back
bone) and under the class Reptilia, with snakes,
lizards and crocodiles. Reptiles are ectothermic
(cold-blooded) vertebrates (they have a spine). All reptiles have scaly skin, breathe air with their
lungs and have a three-chambered heart.
Turtles are placed in the order Testudines, with characteristics of strong, beaked, toothless jaws
and usually have an armour-like shell. The shell normally consists of bony plates overlaid with
Marine Turtles
Do You Know?
Green sea turtles are one of the very few
animals that eat seagrass, keeping them short
to remain healthy. Healthy seagrass is an
essential breeding ground for many species of
fish and other marine life.
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 [image: ]In some parts of the world, its flesh and eggs
are consumed and its bone is used for fertilizer.
The shell of the green turtle is made into jewelry
and its skin is used as leather. This is the
most widely distributed species and has nesting
beaches all over the world in many tropical
areas. Female green turtles tend to lay around
98–172 eggs per nest. The hatchlings are
bluish-black and measure 44–59mm. The green
turtle is widely distributed in Malaysia, with the
most important nesting populations occurring
in Sabah and the Sarawak Turtle lslands. Other
nesting beaches can be found in Redang and the
Perhentian Islands, Kemaman and Kerteh in
Terengganu, Chendor and Cherating in Pahang,
Pantai Remis in Perak and Sipadan lsland in Sabah. 
Hawksbill turtles (Penyu karah) are
omnivorous specializing on sponge and other
marine organisms such as mollusks, tunicates,
sea anemones, crustaceans and algae. The shell
has a beautiful brown and beige coloration and
polishes up to a fine gloss. It is often used in the
curio trade. Their carapace plates overlap each
other in a distinct pattern unlike other marine
turtles whose shells are quite smooth. Because
of their valuable shell, many of these turtles are
killed. The hawksbill turtle (Eretmochelys
imbricata) has only two remaining important
nesting populations, in the Sabah Turtle lslands
and Melaka with remnant populations in Terengganu, Johore and elsewhere. Most hawksbill
females lay over 100 eggs at a time. The babies are usually smaller than green turtle hatchlings
and measure about 38–46mm.
Olive Ridley turtles (Penyu lipas) are
omnivorous and eat a wide variety of food
items. One of the main distinguishing
characteristics of this turtle is the presence of
pores on the inframarginal scutes of their
plastron. This species is found in the Atlantic
and Indian Ocean as well as the Pacific Ocean.
In Malaysia, the nesting status of the Olive
ridley (Lepidochelys olivacea) is patchy with
isolated cases of nesting reported in the
Sarawak Turtle lslands, Penang, Terengganu
and Kelantan. Females of this turtle lay close
to 110 eggs per nest. The babies usually
measure around 35–45 mm.
Source: ARVAM – Reefbase
Photo: Effendy Rahaman
horny shields. The upper portion, or carapace, covers the turtle's back and sides, and the lower
portion, or plastron, covers the belly and the two parts are joined at the sides. Sea turtles fall into
two families. Family Cheloniidae includes sea turtles which have shells covered with scutes
(horny plates) and Family Dermochelyidae, which are scuteless but are instead covered with
leathery skin. There is only one species in this family; the leatherback turtle.
There are several key physiological features that are common to all sea turtles that set them
apart from others in the order Testudines, such as non-retractile limbs, extensively roofed skulls,
limbs converted to paddle-like flippers and salt glands to excrete excess salt from sea water.
Marine turtles can be identified by several characteristics. The most common ones are the num-
ber of costal scutes per side, inframarginal scutes per side, and pairs of prefrontal scales. The
costal scutes are on the carapace (top shell), along the side (but not on the bridge connecting the
carapace to the plastron). The inframarginal scutes are on the plastron (bottom shell), along the
side (again, not on the bridge connecting the carapace to the plastron). The prefrontal scales are
the pairs of scales found between the eye of the turtle.
Most scientists recognize seven species of marine turtles, six of which are found in the waters of
Southeast Asia: the leatherback, the green, the loggerhead, the hawksbill, the Olive Ridley and
the flatback.
There are four species of sea turtles found in Malaysian waters:
tDermochelys coriacea, Leatherback turtle (Penyu belimbing) Family Dermochelyidae.
tChelonia mydas, Green turtle (Penyu agar) Family Cheloniidae
tEretmochelys imbricata, Hawksbill turtle (Penyu karah) Family Cheloniidae
tLepidochelys olivacea, Olive ridley turtle (Penyu lipas) Family Cheloniidae
Leatherback turtles (Penyu belimbing) are
carnivorous, feeding mostly on jellyfish and
some fish. This turtle is the only marine turtle
to have two pointed notches on their upper
beaks, possibly to help them hold on to slippery
jellyfish. They are the deepest diving marine
turtle and the largest of the marine turtles
(over 2 meters in shell length). The females
generally lay about 50–140 eggs as well as a few
yolkless eggs. Leatherbacks have the widest
range of any marine turtle and are the only
reptile known to still be active at a low
temperature. They used to nest in abundance in
Rantau Abang, Terengganu, (10,000 nests per year in the 1950’s) but have declined to less than a
few nests in recent years.
Green turtles (Penyu agar) are named for the color of the fat under their skin (their shell is not
necessarily green at all). Green turtles start out as carnivores, but become vegetarians when they
are adults and feed on seagrass and marine algae.
Source: NOAA
Source: GFDL – Tom Doeppner
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Do You Know?

Wherever you are in the world, make sure that

your rubbish goes into the rubbish bin.

Throwing a plastic bag into the drain or a river

will ensure that it floats out to sea and can be

mistaken as food by a turtle. By doing this you

too have contributed to the death of one of

our marine treasures. Think before you throw.

Use the rubbish bin.

Indiscriminate dumping of rubbish and marine debris can also affect our turtle population.

Some debris, such as discarded fishing lines and other rope, can entangle marine turtles,

possibly drowning them, while other kinds of floating rubbish, such as plastic bags, may be

mistaken for food and ingested. Rubbish on nesting beaches can interfere with a turtle’s ability

to dig its egg chamber.

Other factors that have contributed to the reduction of our turtle populations are the loss of

nesting habitats when beaches are developed for tourism. Except in places where turtle sanctuaries

have been established (Sabah and Sarawak Turtle Islands; Rantau Abang and Ma’Daerah in

Terengganu) beach front development threaten existing nesting beaches. Other activities such as

beach restoration, the construction of seawalls and jetties also alter nesting beaches and render

them unsuitable for nesting. Marine turtles’ feeding grounds include seagrass beds (for green

turtles) and coral reefs where hawksbill turtles feed on sponges growing amongst the corals. The

loss of such habitats through sedimentation, nutrient run-off, coral mining, climate change,

destructive fishing methods, boat anchoring and tourism activities directly reduce the food sources

available to turtles.

The Future of Malaysian Marine Turtles

A long history of egg exploitation and consumption has been one of the main causes of the decline

in local population numbers of all four species of marine turtle. Turtles have also been traded as an

international commodity for decades. Although

the local Malaysian population does not hunt

and slaughter turtles for their meat and other

products, foreign poachers do enter Malaysian

territorial waters and rampantly harvest turtles,

especially green turtles. Commercial harvesting

of turtles in neighboring countries can impact

local populations since turtles are highly

migratory (they travel long distances to feed

and breed). Satellite tracking studies have

shown that green turtles that nest in Redang

lsland, Terengganu and the Sarawak Turtle

Islands migrate to feeding grounds in the South

China Sea as well as the Sulu-Sulawesi Sea. The

hunting of turtles in these countries has

therefore contributed to the decline of

Malaysian nesting populations.

Other than egg consumption, the fishing industry also contributes to the reduction of our turtle

population. Fishing gear such as trawl nets, drift nets, fish traps, long lines, purse seines, ray

nets (pukat pari), lift nets and even beach seines have been known to have a negative impact on

turtles. These nets will trap and drown turtles as they are unable to surface to breathe.

Have you killed a turtle?

Have you indirectly contributed to the death

of one of our marine turtles? Did you buy a

holiday souvenir made of turtle shell? Does

your family eat turtle

eggs? Do you know

anyone who likes

turtle soup? Think

about what you buy

or eat and help to

reduce the impact on

our unique mariner

reptiles.

Do You Know?

Bright lights and loud noises on the beach scare away and

confuse turtles when they try to come ashore to nest. Sometimes

you might be lucky enough to stumble across a nesting female

turtle on the beach. What should you do? Leave it alone. Do not

shine a torchlight into its eyes. Do not sit on it or pet it. Do not

pick up the eggs and move them. Leave them to nature to hatch

naturally. If you come across turtle hatchlings struggling to leave

their nest and make their way to the sea, again LEAVE THEM

ALONE. Their struggle as they move to the water teaches them

survival skills that will help them to live long lives. Do not pick

them up to “help them” and do not gather them into a bucket “to wait for a better time to release

them”. Leave them to nature. Remember that lights and sounds will distract them. Switch off your

torchlights and watch them quietly. 
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Wherever you are in the world, make sure that
your rubbish goes into the rubbish bin.
Throwing a plastic bag into the drain or a river
will ensure that it floats out to sea and can be
mistaken as food by a turtle. By doing this you
too have contributed to the death of one of
our marine treasures. Think before you throw.
Use the rubbish bin.
Indiscriminate dumping of rubbish and marine debris can also affect our turtle population.
Some debris, such as discarded fishing lines and other rope, can entangle marine turtles,
possibly drowning them, while other kinds of floating rubbish, such as plastic bags, may be
mistaken for food and ingested. Rubbish on nesting beaches can interfere with a turtle’s ability
to dig its egg chamber.
Other factors that have contributed to the reduction of our turtle populations are the loss of
nesting habitats when beaches are developed for tourism. Except in places where turtle sanctuaries
have been established (Sabah and Sarawak Turtle Islands; Rantau Abang and Ma’Daerah in
Terengganu) beach front development threaten existing nesting beaches. Other activities such as
beach restoration, the construction of seawalls and jetties also alter nesting beaches and render
them unsuitable for nesting. Marine turtles’ feeding grounds include seagrass beds (for green
turtles) and coral reefs where hawksbill turtles feed on sponges growing amongst the corals. The
loss of such habitats through sedimentation, nutrient run-off, coral mining, climate change,
destructive fishing methods, boat anchoring and tourism activities directly reduce the food sources
available to turtles.
The Future of Malaysian Marine Turtles
A long history of egg exploitation and consumption has been one of the main causes of the decline
in local population numbers of all four species of marine turtle. Turtles have also been traded as an
international commodity for decades. Although
the local Malaysian population does not hunt
and slaughter turtles for their meat and other
products, foreign poachers do enter Malaysian
territorial waters and rampantly harvest turtles,
especially green turtles. Commercial harvesting
of turtles in neighboring countries can impact
local populations since turtles are highly
migratory (they travel long distances to feed
and breed). Satellite tracking studies have
shown that green turtles that nest in Redang
lsland, Terengganu and the Sarawak Turtle
Islands migrate to feeding grounds in the South
China Sea as well as the Sulu-Sulawesi Sea. The
hunting of turtles in these countries has
therefore contributed to the decline of
Malaysian nesting populations.
Other than egg consumption, the fishing industry also contributes to the reduction of our turtle
population. Fishing gear such as trawl nets, drift nets, fish traps, long lines, purse seines, ray
nets (pukat pari), lift nets and even beach seines have been known to have a negative impact on
turtles. These nets will trap and drown turtles as they are unable to surface to breathe.
Have you killed a turtle?
Have you indirectly contributed to the death
of one of our marine turtles? Did you buy a
holiday souvenir made of turtle shell? Does
your family eat turtle
eggs? Do you know
anyone who likes
turtle soup? Think
about what you buy
or eat and help to
reduce the impact on
our unique mariner
reptiles.
Do You Know?
Bright lights and loud noises on the beach scare away and
confuse turtles when they try to come ashore to nest. Sometimes
you might be lucky enough to stumble across a nesting female
turtle on the beach. What should you do? Leave it alone. Do not
shine a torchlight into its eyes. Do not sit on it or pet it. Do not
pick up the eggs and move them. Leave them to nature to hatch
naturally. If you come across turtle hatchlings struggling to leave
their nest and make their way to the sea, again LEAVE THEM
ALONE. Their struggle as they move to the water teaches them
survival skills that will help them to live long lives. Do not pick
them up to “help them” and do not gather them into a bucket “to wait for a better time to release
them”. Leave them to nature. Remember that lights and sounds will distract them. Switch off your
torchlights and watch them quietly. 
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 [image: ]U the Bryde’ whale (Balaenoptera edeni)
U fin whale (B. physalus)
U sperm whale (Physeter macrcephalus)
U pygmy sperm whale (Kogia breviceps)
U Cuvier’s beaked whale (Ziphius cavirostris)
U rough-toothed dolphin (Steno bredanensis)
U Indo-Pacific humpbacked dolphin (Sousa
chinensis)
U common bottlenose dolphin (Tursiops
truncatus)
U Indian Ocean bottlenose dolphin (T. aduncus)
U pantropical spotted dolphin (Stenella
attenuata)
U spinner dolphin (S. longirostris)
U common dolphin (Delphinus sp.)
U Fraser’s dolphin (Lagenodelphis hosei)
U Risso’s dolphin (Grampus griseus)
U melon-headed whale (Peponocephala electra)
U pygmy killer whale (Feresa attenuata)
U false killer whale (Pseudora crassidens) 
U killer whale (Orcinus orca)
U short-finned pilot whale (Globicephala
macrorhynchus)
U Irrawaddy dolphin (Orcaella brevirostris)
U finless porpoise (Neophocaena phocaenoides)
Do You Know?
We have 21 species of Cetacea either living in or regularly traveling through Malaysian territorial
waters! They are: 
The term “marine mammal” usually refers to 5 different mammalian groups: cetaceans (whales,
dolphins, and porpoises), sirenians (manatees and the dugong), pinnipeds (sea lions, the walrus,
and seals), sea otters and the polar bear. However only cetaceans and sirenians occur in our
ocean and spend their entire lives in water.
All marine mammals have undergone major adaptations which permit them to live in the water.
Major structural modifications to the bodies of cetaceans and sirenians involve the loss of hind
limbs and the general streamlining of their bodies for hydrodynamic efficiency.
Classifications
ORDER CETACEA - Whales, Dolphins, and Porpoises
The 78 living species currently recognized in
the Order Cetacea are divided into 2 suborders
- Odontoceti (toothed whales) and Mysticeti
(baleen whales). All cetaceans share a similar
general body plan: a streamlined, spindle
shaped body; flattened paddle-like flippers;
telescoped skull; nasal openings on top of the
head for breathing, internal reproductive
organs and the loss of such aquatic hindrances
such as hind limbs, external ear flaps, and fur.
The internal organs of cetaceans are almost similar to land mammals, with some exceptions such
as the presence of a 3-chambered stomach and cartilaginous reinforcements of the airways.
Marine 
Mammals
Do You Know?
Even though they share the same habitat and
environment as fish historically and
evolutionally, cetaceans are quite different as
they are more closely related to horses, pigs,
and zebras while sirenians are more closely
related to elephants.
Source: Jaaman, S.A., A Review of Current Knowledge on Marine Mammals in Malaysia and Adjacent
Waters. Available online from http: //www.arbec.com.my
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 [image: ]Threats to Marine Mammals
Marine mammals are protected species in Malaysian waters. That means that you cannot fish,
catch, disturb, harass, take, kill, possess, sell, buy, transport, consume, export or import any
marine mammal found in Malaysia. But the number of marine mammals, especially the dugong,
continues to decline.
These animals are endangered due to problems associated with habitat loss and degradation and
accidental kills in fisheries and to a lesser extent, traditional hunting for its meat. The use of
gillnets and kelongs are found to be the main reason behind incidental catches of dugongs and
inshore cetaceans, particularly the Irrawaddy dolphin and finless porpoises. Nets are usually set
at night, so when the dugongs and other small cetaceans become entangled in it, they will die
due to drowning before being detected and released by the fishermen.
Intensive coastal development has also affected these marine mammals, especially the dugong.
Unplanned and unsustainable development degrades important habitats such as seagrass beds
that are important feeding grounds for the dugong population.
An increase in boating activities due to coastal development also poses a threat to dugongs
and inshore cetaceans. In addition to the risk of collision, heavy water traffic affects the
behaviour of these marine mammals, forcing them to leave their habitat and breeding grounds
and also modifies their feeding habits.
ORDER SIRENIA - Manatees and Dugongs
There are 4 living species of sirenians, 3
manatees and the dugong. The fifth species,
Steller’s sea cow, of the North Pacific and Bering
Sea, was exterminated by overhunting in the
1700's. Sirenians, like cetaceans, are totally
aquatic and the only herbivorous marine
mammals. All 4 living species are restricted to a
tropical and subtropical habitat; the Steller’s
sea cow was unique as it inhabited cold
temperate to subarctic waters.
Sirenians have undergone major aquatic
adaptations: their forelimbs have modified into
arms used for steering, the tail has modified
into a paddle used for propulsion, hindlimbs
(legs) are made redundant, with two small
remnant bones floating deep in the muscle.
They have a fusiform, hydrodynamic, and highly
muscular body. Their skulls are highly modified to take breaths of air at the water’s surface and
dentition (teeth) is greatly reduced. They have only two breasts, located under their forelimbs,
similar to elephants. 
Of the four species, only the dugong (Dugong dugon) (Family Dugongidae) is present in our
marine ecosystem and other areas in the Indo-Pacific region and they are the only sirenians in
theIndo-Pacific area.
Dugongs occur mostly in small groups of up to 6 individuals and stay underwater for up to 8
minutes. They usually occur in shallow seagrass meadows, in a few areas in Sabah, Sarawak and a
few locations in the East Coast of Peninsular Malaysia.
Even though they can consume various types
of bottom vegetation, their favoured food
item is seagrass. Feeding trails in seagrass
beds can be seen when feeding areas are
exposed by tides.
Do You Know?
The main characteristic that differentiates the
dugong from the manatee is the shape of their
tails. Dugongs have a split tail, whereas the
manatees have a rounded and paddle-like tail.
Dugong –
split tail
Manatee –
paddle-like tail
Photo: Vo Si Tuan – Reefbase 
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[ ] Maintain a comfortable distance from the reef, so as to avoid contact

[ ] Know where your fins are at all times and don’t kick up sand

[ ] Stay horizontal in the water while you’re near or above the reef

[ ] Learn to swim without using your arms

[ ] Move slowly and deliberately in the water – relax as you swim and take your time

[ ] Remember, look but don’t touch

Minimize Contact with Marine Life

[ ] Never chase, harass or try to ride marine life

[ ] Do not touch, handle or feed marine life except under expert guidance following

established guidelines

On Boats

[ ] Choose snorkel operations whose boats make use of available moorings – anchors and

chains destroy fragile corals

[ ] Make sure garbage is well stowed, especially light plastic items

[ ] Be sure to take away everything you brought on board, such as packaging, used batteries

and bottles

Shoreside

[ ] Support Marine Parks and other conservation projects

[ ] Visit established Marine Parks and pay applicable user fees that support marine conservation.

[ ] Encourage and support the use of boat moorings

[ ] Participate in local initiatives to monitor the marine environment

[ ] Participate in cleanups

[ ] Make a donation or volunteer your skills to support a Marine Park. For example, you can

participate in a reef survey, conduct outreach, or help educate others about reef

conservation

[ ] Donate used equipment such as cameras, dive gear or reef identification books

[ ] Speak up. Make sure your snorkeling buddies understand these simple but important

conservation practices.

Photography & Videography

Divers need advanced diving skills to take pictures and video underwater. Photographic and

video equipment is cumbersome and affects a diver’s buoyancy and mobility in the water. It is

all too easy to touch and damage marine life when concentrating on “the perfect shot.”

Find out more about what to look for in an environmentally friendly resort/tourism support

operators by reading Tourism & Recreation Best Practice: Guidelines For Operations in


Malaysia’s Marine Parks available at the nearest Marine Park Centre, Marine Park


Headquarters or WWF Malaysia office.

Appendix 1: Responsible Tourist Checklist

As a Responsible Tourist

[ ] Choose an environmentally friendly resort or hotel; one that practices energy

conservation, recycles, and treats sewage and solid waste in responsible ways.

[ ] Choose coral friendly dive operations that practice reef conservation by:

[ ] Giving environmental briefings

[ ] Holding buoyancy control workshops

[ ] Using available moorings

[ ] Using available wastewater pump-out facilities

[ ] Actively supporting local coral parks

[ ] Participating in local conservation projects

[ ] Pay user fees or make a donation when visiting coral parks and other marine

conservation areas

[ ] Avoid purchasing souvenirs made from coral, turtles or other marine life-this is often

illegal and it's never environmentally wise.

[ ] Learn all you can about coral reefs – they are fascinating and fragile environments.

When Diving

[ ] Never touch corals; even slight contact can harm them and some corals can sting or

cut you

[ ] Carefully select points of entry and exit to avoid areas of reef

[ ] Make sure all your equipment is well-secured

[ ] Make sure you are neutrally buoyant at all times

[ ] Maintain a comfortable distance from the reef

[ ] Practice good finning & body control to accidental contact with the reef or stirring

up the sediment

[ ] Stay off the bottom and never stand or rest on corals

[ ] Avoid using gloves and kneepads in coral environments

[ ] Take nothing living or dead out of the water, except recent garbage

When Snorkelling

[ ] Get the best possible snorkeling instruction you can

[ ] Practice snorkeling skills away from the reef

[ ] Make sure your equipment fits properly before you snorkel near corals-it can be very

difficult to adjust in the water

[ ] If you feel uncertain, or are an inexperienced snorkeler, consider wearing a life vest for

added buoyancy

[ ] Never touch corals; even slight contact can harm them and some corals can sting or cut you

[ ] Select points of entry and exit to avoid walking on corals
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 [image: ][ ] Maintain a comfortable distance from the reef, so as to avoid contact
[ ] Know where your fins are at all times and don’t kick up sand
[ ] Stay horizontal in the water while you’re near or above the reef
[ ] Learn to swim without using your arms
[ ] Move slowly and deliberately in the water – relax as you swim and take your time
[ ] Remember, look but don’t touch
Minimize Contact with Marine Life
[ ] Never chase, harass or try to ride marine life
[ ] Do not touch, handle or feed marine life except under expert guidance following
established guidelines
On Boats
[ ] Choose snorkel operations whose boats make use of available moorings – anchors and
chains destroy fragile corals
[ ] Make sure garbage is well stowed, especially light plastic items
[ ] Be sure to take away everything you brought on board, such as packaging, used batteries
and bottles
Shoreside
[ ] Support Marine Parks and other conservation projects
[ ] Visit established Marine Parks and pay applicable user fees that support marine conservation.
[ ] Encourage and support the use of boat moorings
[ ] Participate in local initiatives to monitor the marine environment
[ ] Participate in cleanups
[ ] Make a donation or volunteer your skills to support a Marine Park. For example, you can
participate in a reef survey, conduct outreach, or help educate others about reef
conservation
[ ] Donate used equipment such as cameras, dive gear or reef identification books
[ ] Speak up. Make sure your snorkeling buddies understand these simple but important
conservation practices.
Photography & Videography
Divers need advanced diving skills to take pictures and video underwater. Photographic and
video equipment is cumbersome and affects a diver’s buoyancy and mobility in the water. It is
all too easy to touch and damage marine life when concentrating on “the perfect shot.”
Find out more about what to look for in an environmentally friendly resort/tourism support
operators by reading Tourism & Recreation Best Practice: Guidelines For Operations in
Malaysia’s Marine Parks available at the nearest Marine Park Centre, Marine Park
Headquarters or WWF Malaysia office.
Appendix 1: Responsible Tourist Checklist
As a Responsible Tourist
[ ] Choose an environmentally friendly resort or hotel; one that practices energy
conservation, recycles, and treats sewage and solid waste in responsible ways.
[ ] Choose coral friendly dive operations that practice reef conservation by:
[ ] Giving environmental briefings
[ ] Holding buoyancy control workshops
[ ] Using available moorings
[ ] Using available wastewater pump-out facilities
[ ] Actively supporting local coral parks
[ ] Participating in local conservation projects
[ ] Pay user fees or make a donation when visiting coral parks and other marine
conservation areas
[ ] Avoid purchasing souvenirs made from coral, turtles or other marine life-this is often
illegal and it's never environmentally wise.
[ ] Learn all you can about coral reefs – they are fascinating and fragile environments.
When Diving
[ ] Never touch corals; even slight contact can harm them and some corals can sting or
cut you
[ ] Carefully select points of entry and exit to avoid areas of reef
[ ] Make sure all your equipment is well-secured
[ ] Make sure you are neutrally buoyant at all times
[ ] Maintain a comfortable distance from the reef
[ ] Practice good finning & body control to accidental contact with the reef or stirring
up the sediment
[ ] Stay off the bottom and never stand or rest on corals
[ ] Avoid using gloves and kneepads in coral environments
[ ] Take nothing living or dead out of the water, except recent garbage
When Snorkelling
[ ] Get the best possible snorkeling instruction you can
[ ] Practice snorkeling skills away from the reef
[ ] Make sure your equipment fits properly before you snorkel near corals-it can be very
difficult to adjust in the water
[ ] If you feel uncertain, or are an inexperienced snorkeler, consider wearing a life vest for
added buoyancy
[ ] Never touch corals; even slight contact can harm them and some corals can sting or cut you
[ ] Select points of entry and exit to avoid walking on corals
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 [image: ]First Aid
Control any severe bleeding, if present. Remove spine, if available &
easy to do. Immerse the wound in hot (about 45
o
C) for 30–90 minutes
and may be repeated if pain recur. If not relieved, apply ice/cold packs
to wound. Treat for shock, Analgesics as directed. Clean wound by
scrubbing with soap & fresh water, then rinse with fresh water Apply
local antiseptics & seek medical advice
Check for responsiveness, airway, breathing and signs of circulation &
resuscitate if necessary, Immediately place firm pressure on the wound,
apply Pressure-Immobilization, keep victim still, quiet & not walking,
seek gent medical aid, monitor victim & act accordingly
Check for responsiveness, airway, breathing and signs of circulation &
resuscitate if necessary, Pour vinegar over wound for all box-type jelly-
fish stings, Remove any adherent tentacles, Apply cooling agent
(eg: ice packs) for pain relief, Immediate medical aid if:
1) stung by box-type jellyfish (unless trivial),
2) severe pain, impaired esponsiveness,
3) scarring possible
Note: Must be rapid!
Check for responsiveness, airway, breathing & signs of circulation &
resuscitate if necessary. Apply direct pressure on the wound. Elevate the
wound, apply initial dressing or pad to the wound and secure it. Lay
victim down & elevate their feet, Call for ambulance. Keep victim still &
monitor their vital signs. Provide supplementary oxygen if available.
Monitor responsiveness, airway, breathing & signs of circulation & resus-
citate if necessary
Mild: Change into dry clothes if possible, Protect from the elements,
Drink warm, sweet drinks (no alcohol & caffeinated drinks), Seek med-
ical advice if victim doesn't improve rapidly
Moderate to Severe:
- If responsive - Seek urgent medical assistance, handle victim gently.
Lay victim down flat, insulate from the environment and wrap in blankets/
clothing, Monitor victim’s vital signs, get warm, sweet drinks (No alcohol
or caffeinated drinks) if the victim is responsive, stable & can swallow,
Don't rub/massage and don’t expose to excessive heat (fire/heater)
- If unresponsive - Seek urgent medical aid, Handle victim gently, lay vic-
tim down flat, Check for vital signs for more than 30 seconds,
Commence resuscitation if indicated & continue until relieved, Insulate
from environment, Provide (warmed) oxygen if able
Transfer the victim to cool surroundings, remove excess clothing, Lay
the victim down & raise the legs slightly, Sponge the victim with cool
water, Give victim sips of water (unless victim is very nauseated)
Note
Anti-venom is available in certain hospitals
for stonefish stings.
Nil
Note 1: Early Pressure-Immobilization has
been advised for use with a major box-type
jellyfish sting but only apply after dousing
the tentacles with vinegar & removing them
Note 2: Sea water can be used to wash ten-
tacles from a fresh, wet sting of a multi-long-
tentacled Pacific Man-O-War (Physalia
physalis). However, it should not be used if
the sting is dry or for any other jellyfish
stings.
If bleeding continues thru the 1st dressing /
pad, apply a 2nd pad over the 1st. Don’t dis-
turb the 1st dressing / pad once bleeding
has been controlled. An arterial tourniquet
should only be used as a last resort only
after all other methods to control bleeding
have failed. If transport of victim is unavoid-
able, do so with victim lying down & legs
elevated. Handle victim gently. 
Note 1: If victim is no longer shivering &
medical aid is delayed, active re-warming
may be appropriate, by using heat packs or
hot water bottles to the groin, armpits, trunk
& side of neck.
Note 2: Resuscitation should not be stopped
until body core temperatur has returned to
more than 32
o
C & then only on the direction
of physician
Nil
NOTE: This is just a guideline. If you’re not trained in sea-related first aid procedure,
get help immediately from the nearest resort or trained personnel.
Appendix 2: Marine Related Injuries First Aid Guidelines
No
1
2
3
4
5
Injury
Fish Spine
Injuries
Stings/bites by
Blue Ringed
Octopus, Sea
Snake & Cone
Shell
Stings from
Jellyfish, Corals,
Hydroids &
Anemones
Severe Bleeding
Hypothermia
Heat Exhaustion
Description
Puncture from spine-bearing marine creatures such as
stingrays, scorpionfish, stonefish, crown-of-thorns
starfish, sea urchins & many others
The venoms of the blue-ringed octpus and certain sea
snakes and cone shells can cause progressive paraly-
sis throughout the body and can involve the breathing
muscles. Such bites/stings can be fatal so Pressure-
Immobilization should be promptly applied to try to
limit the spread of venom in the victim's body
Nil
Nil
Nil
Nil
Recognition
Immediate pain (acute if ven-
omous), Puncture wound/lacera-
tion, bleeding, Swelling,
Grey/Blue discolouration around
puncture site (stonefish), Nausea,
vomiting, Irrational behaviour,
panic, Altered responsiveness
Typical symptoms include:
Numbness, breathing difficulty,
Blueness of lips & tongue, poor
coordination, muscular paralysis,
breathing stops, heart stops
Stinging sensation, acute local
pain, red rash, weals, pain in
lymph glands, shock, breathing
difficulty / breathing stops,
Unresponsiveness / Cardiac arrest
Extensive, ragged, deep wounds
/ lacerations, Blood “spurting” or
flowing rapidly from wound,
Shock, Unresponsiveness, Death
(can occur within minutes)
Mild: Maximum shivering, slurred
speech, Pale, cool skin, Poor
coordination, Usually responsive
but with apathy & slow thinking
Moderate: Most shivering ceases,
Increased muscle rigidity,
Consciousness clouded, Pulse &
breathing slow & hard to detect.
Severe: Progressive loss of
responsiveness, Heartbeat irregu-
larities may develop, Pupils fixed
& dilated, May appear dead
Headaches, dizziness, nausea,
Rapid, weak pulse, Excessive
sweating, Muscle cramps,
Headache, Pale skin, Weakness,
Faintness, Body temperature is
normal
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Control any severe bleeding, if present. Remove spine, if available &
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o
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to wound. Treat for shock, Analgesics as directed. Clean wound by
scrubbing with soap & fresh water, then rinse with fresh water Apply
local antiseptics & seek medical advice
Check for responsiveness, airway, breathing and signs of circulation &
resuscitate if necessary, Immediately place firm pressure on the wound,
apply Pressure-Immobilization, keep victim still, quiet & not walking,
seek gent medical aid, monitor victim & act accordingly
Check for responsiveness, airway, breathing and signs of circulation &
resuscitate if necessary, Pour vinegar over wound for all box-type jelly-
fish stings, Remove any adherent tentacles, Apply cooling agent
(eg: ice packs) for pain relief, Immediate medical aid if:
1) stung by box-type jellyfish (unless trivial),
2) severe pain, impaired esponsiveness,
3) scarring possible
Note: Must be rapid!
Check for responsiveness, airway, breathing & signs of circulation &
resuscitate if necessary. Apply direct pressure on the wound. Elevate the
wound, apply initial dressing or pad to the wound and secure it. Lay
victim down & elevate their feet, Call for ambulance. Keep victim still &
monitor their vital signs. Provide supplementary oxygen if available.
Monitor responsiveness, airway, breathing & signs of circulation & resus-
citate if necessary
Mild: Change into dry clothes if possible, Protect from the elements,
Drink warm, sweet drinks (no alcohol & caffeinated drinks), Seek med-
ical advice if victim doesn't improve rapidly
Moderate to Severe:
- If responsive - Seek urgent medical assistance, handle victim gently.
Lay victim down flat, insulate from the environment and wrap in blankets/
clothing, Monitor victim’s vital signs, get warm, sweet drinks (No alcohol
or caffeinated drinks) if the victim is responsive, stable & can swallow,
Don't rub/massage and don’t expose to excessive heat (fire/heater)
- If unresponsive - Seek urgent medical aid, Handle victim gently, lay vic-
tim down flat, Check for vital signs for more than 30 seconds,
Commence resuscitation if indicated & continue until relieved, Insulate
from environment, Provide (warmed) oxygen if able
Transfer the victim to cool surroundings, remove excess clothing, Lay
the victim down & raise the legs slightly, Sponge the victim with cool
water, Give victim sips of water (unless victim is very nauseated)
Note
Anti-venom is available in certain hospitals
for stonefish stings.
Nil
Note 1: Early Pressure-Immobilization has
been advised for use with a major box-type
jellyfish sting but only apply after dousing
the tentacles with vinegar & removing them
Note 2: Sea water can be used to wash ten-
tacles from a fresh, wet sting of a multi-long-
tentacled Pacific Man-O-War (Physalia
physalis). However, it should not be used if
the sting is dry or for any other jellyfish
stings.
If bleeding continues thru the 1st dressing /
pad, apply a 2nd pad over the 1st. Don’t dis-
turb the 1st dressing / pad once bleeding
has been controlled. An arterial tourniquet
should only be used as a last resort only
after all other methods to control bleeding
have failed. If transport of victim is unavoid-
able, do so with victim lying down & legs
elevated. Handle victim gently. 
Note 1: If victim is no longer shivering &
medical aid is delayed, active re-warming
may be appropriate, by using heat packs or
hot water bottles to the groin, armpits, trunk
& side of neck.
Note 2: Resuscitation should not be stopped
until body core temperatur has returned to
more than 32
o
C & then only on the direction
of physician
Nil
NOTE: This is just a guideline. If you’re not trained in sea-related first aid procedure,
get help immediately from the nearest resort or trained personnel.
Appendix 2: Marine Related Injuries First Aid Guidelines
No
1
2
3
4
5
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Fish Spine
Injuries
Stings/bites by
Blue Ringed
Octopus, Sea
Snake & Cone
Shell
Stings from
Jellyfish, Corals,
Hydroids &
Anemones
Severe Bleeding
Hypothermia
Heat Exhaustion
Description
Puncture from spine-bearing marine creatures such as
stingrays, scorpionfish, stonefish, crown-of-thorns
starfish, sea urchins & many others
The venoms of the blue-ringed octpus and certain sea
snakes and cone shells can cause progressive paraly-
sis throughout the body and can involve the breathing
muscles. Such bites/stings can be fatal so Pressure-
Immobilization should be promptly applied to try to
limit the spread of venom in the victim's body
Nil
Nil
Nil
Nil
Recognition
Immediate pain (acute if ven-
omous), Puncture wound/lacera-
tion, bleeding, Swelling,
Grey/Blue discolouration around
puncture site (stonefish), Nausea,
vomiting, Irrational behaviour,
panic, Altered responsiveness
Typical symptoms include:
Numbness, breathing difficulty,
Blueness of lips & tongue, poor
coordination, muscular paralysis,
breathing stops, heart stops
Stinging sensation, acute local
pain, red rash, weals, pain in
lymph glands, shock, breathing
difficulty / breathing stops,
Unresponsiveness / Cardiac arrest
Extensive, ragged, deep wounds
/ lacerations, Blood “spurting” or
flowing rapidly from wound,
Shock, Unresponsiveness, Death
(can occur within minutes)
Mild: Maximum shivering, slurred
speech, Pale, cool skin, Poor
coordination, Usually responsive
but with apathy & slow thinking
Moderate: Most shivering ceases,
Increased muscle rigidity,
Consciousness clouded, Pulse &
breathing slow & hard to detect.
Severe: Progressive loss of
responsiveness, Heartbeat irregu-
larities may develop, Pupils fixed
& dilated, May appear dead
Headaches, dizziness, nausea,
Rapid, weak pulse, Excessive
sweating, Muscle cramps,
Headache, Pale skin, Weakness,
Faintness, Body temperature is
normal
117116
Marine Life.indd 117 3/15/11 2:03:20 PM


 


[image: ]
5. Do not feed fish or any marine life. This disrupts the natural marine balance, teaching the

ocean critters to beg rather than fill their natural roles. Some stalls/shops/chalets/resorts

still sell fish food to snorkelers. Boycott those places, and tell them the error of their ways.

6. Do not use sunscreen in the water. It washes off and may kill coral polyps. Consider using a

Sunblock T-shirt (or sleeveless) for upper-body UV protection and a swim cap for scalp UV

protection.

7. Do not touch or pursue turtles. Human contact may alter normal turtle behavior and com

promise wariness. We still have poachers in Malaysia.

8. Blow the whistle. If you see someone maiming fish, riding or touching turtles or fishing in

Marine Park waters, call the Marine Park Centre near you. Report any act of reef defense,

down to the assistance of a single, gill-breathing individual, to the Marine Park Department

headquarters: tamanlaut@nre.gov.my

9. Many green sea turtles show the fibropapilloma (FP) virus with white tumors, usually on

the eyes, mouth or flippers. Do not come into contact. Report sightings of dead, sick or

stranded turtles to the nearest Marine Park Centre.

10. Don't buy coral or seashells. All perfect shells were taken alive and killed for human

amusement. Please advise seashell vendors to stop. AVOID freeze-dried puffer fish or sea

horses. This crime against nature must not continue.

11. Spearguns should not be used among snorkelers. If you feel threatened, call 991. Report

speargun violations to the nearest Marine Park Centre.

12. If you have a saltwater aquarium, buy only captive-bred fish. Even if no dynamite or

cyanide was used in the capture, mortality rates in shipment are exceedingly high-aquarium

collectors are a major detriment to our fish. For more information, check out the Marine

Aquarium Council at www.aquariumcouncil.org

13. Don’t eat turtles, even if it is tradition to do so. The FP virus in many turtles may be linked to

human sexually transmitted disease. Eating turtle may infect you for life. Under the

Fisheries Act 1985 (Amended 1993) and Protection of Wild Life Act 1972, disturbing nesting

sites, the illegal killing or possession of turtles or causing physical injuries are prohibited and

are an offence under the law.

14. Be choosy when you eat fish. Don’t eat fish that are endangered, such as shark (ie shark’s

fin soup) or napoleon wrasse. When eating garoupa – share a large one with your friends so

that smaller ones have a chance to grow and repopulate the reefs.

15. Love our reefs. Snorkeling regularly and finding out more about coral reefs and their

inhabitants teaches you about reef health and fish count. Watch for brown or green algae

or indications of pollution. Report signs of deterioration to any Marine Park Centre.

16. Assume stewardship of the seas. All humans on this planet can claim a cultural heritage to

the seas. Coral reefs, seagrass meadows and mangrove forests are interlinked and

interdependent communities, with social order, home boundaries and family groups.

Appendix 3: Tips for a more Enjoyable and Sustainable time at a Marine Park

When Snorkeling…

1. Snorkeling is a buddy sport. You help your buddy. He/she helps you.

2. Never turn your back on the ocean as it will catch you off-guard.

3. Always observe the surf, current, wave sets, surge on reefs/rocks.

4. Avoid black sea urchins and other potentially dangerous marine life. Your snorkel first-aid

kit should include, peroxide, aspirin for sunburn, cooking vinegar.

5. Enter and exit from a sandy beach area.

6. Never swim against a current, swim diagonally across it.

7. Avoid snorkeling at dawn and dusk.

8. Do not snorkel if you are drunk (or stoned-no matter how groovy the colors are) the

night before.

9. Don't snorkel in a strong offshore wind.

10. Duck or dive under breaking waves before they reach you to avoid their bully force. Don’t

try to jump over them or turn your back on them.

11. Wear SPF 20 and a t-shirt, rash guard and swim cap while snorkeling under the intense

tropical sun.

12. Try to abstain from feeding fish and marine life you encounter. This is a bad habit since it

will make them dependant on humans for food rather than finding their own natural food.

When Body Surfing…

1. Don’t body board on areas where waves collapse.

2. Don’t body board on shore breaks (waves that break close to the beach, over a shallow

bottom where you could break your neck or back)

3. Don’t body board in unfamiliar areas.

4. Don’t body board in secluded areas.

5. Don’t body board alone - go with at least one buddy.

6. Don’t watch young local children ride killer surf and be tempted to do so. Local children

surf first, crawl and walk later!

When on a Reef… RULES TO LIVE BY…

1. Don’t touch coral with your fingers, elbows, knees, your behind or fins. Each tiny polyp is a

fragile, delicate animal that can die at the touch of a human.

2. Don’t stand or walk on coral. Adjust your mask strap before entering the water. Be aware of

your fins at all times. If you can't move without kicking coral, you shouldn’t be there.

3. Picking up trash is nice. Picking up plastic is critical. Most sea turtles mistake plastic bags

for jellyfish. Some try to eat them and choke.

4. Remove monofilament fishing line and net from the beach and water. Turtles and others

could get entangled and drown. Snorkeled reefs are often fished. If you see snagged

monofilament line, pull it out gently, but be aware of your own safety, put it in your pocket

and carry it to a trashcan.
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5. Do not feed fish or any marine life. This disrupts the natural marine balance, teaching the

ocean critters to beg rather than fill their natural roles. Some stalls/shops/chalets/resorts

still sell fish food to snorkelers. Boycott those places, and tell them the error of their ways.

6. Do not use sunscreen in the water. It washes off and may kill coral polyps. Consider using a

Sunblock T-shirt (or sleeveless) for upper-body UV protection and a swim cap for scalp UV

protection.

7. Do not touch or pursue turtles. Human contact may alter normal turtle behavior and com

promise wariness. We still have poachers in Malaysia.

8. Blow the whistle. If you see someone maiming fish, riding or touching turtles or fishing in

Marine Park waters, call the Marine Park Centre near you. Report any act of reef defense,

down to the assistance of a single, gill-breathing individual, to the Marine Park Department

headquarters: tamanlaut@nre.gov.my

9. Many green sea turtles show the fibropapilloma (FP) virus with white tumors, usually on

the eyes, mouth or flippers. Do not come into contact. Report sightings of dead, sick or

stranded turtles to the nearest Marine Park Centre.

10. Don't buy coral or seashells. All perfect shells were taken alive and killed for human

amusement. Please advise seashell vendors to stop. AVOID freeze-dried puffer fish or sea

horses. This crime against nature must not continue.

11. Spearguns should not be used among snorkelers. If you feel threatened, call 991. Report

speargun violations to the nearest Marine Park Centre.

12. If you have a saltwater aquarium, buy only captive-bred fish. Even if no dynamite or

cyanide was used in the capture, mortality rates in shipment are exceedingly high-aquarium

collectors are a major detriment to our fish. For more information, check out the Marine

Aquarium Council at www.aquariumcouncil.org

13. Don’t eat turtles, even if it is tradition to do so. The FP virus in many turtles may be linked to

human sexually transmitted disease. Eating turtle may infect you for life. Under the

Fisheries Act 1985 (Amended 1993) and Protection of Wild Life Act 1972, disturbing nesting

sites, the illegal killing or possession of turtles or causing physical injuries are prohibited and

are an offence under the law.

14.  Be choosy when you eat fish. Don’t eat fish that are endangered, such as shark (ie shark’s

fin soup) or napoleon wrasse. When eating garoupa – share a large one with your friends so

that smaller ones have a chance to grow and repopulate the reefs.

15. Love our reefs. Snorkeling regularly and finding out more about coral reefs and their

inhabitants teaches you about reef health and fish count. Watch for brown or green algae

or indications of pollution. Report signs of deterioration to any Marine Park Centre.

16. Assume stewardship of the seas. All humans on this planet can claim a cultural heritage to

the seas. Coral reefs, seagrass meadows and mangrove forests are interlinked and

interdependent communities, with social order, home boundaries and family groups.

Appendix 3: Tips for a more Enjoyable and Sustainable time at a Marine Park

When Snorkeling…

1. Snorkeling is a buddy sport. You help your buddy. He/she helps you.

2. Never turn your back on the ocean as it will catch you off-guard.

3. Always observe the surf, current, wave sets, surge on reefs/rocks.

4. Avoid black sea urchins and other potentially dangerous marine life. Your snorkel first-aid

kit should include, peroxide, aspirin for sunburn, cooking vinegar.

5. Enter and exit from a sandy beach area.

6. Never swim against a current, swim diagonally across it.

7. Avoid snorkeling at dawn and dusk.

8. Do not snorkel if you are drunk (or stoned-no matter how groovy the colors are) the

night before.

9. Don't snorkel in a strong offshore wind.

10. Duck or dive under breaking waves before they reach you to avoid their bully force. Don’t

try to jump over them or turn your back on them.

11. Wear SPF 20 and a t-shirt, rash guard and swim cap while snorkeling under the intense

tropical sun.

12. Try to abstain from feeding fish and marine life you encounter. This is a bad habit since it

will make them dependant on humans for food rather than finding their own natural food.

When Body Surfing…

1. Don’t body board on areas where waves collapse.

2. Don’t body board on shore breaks (waves that break close to the beach, over a shallow

bottom where you could break your neck or back)

3. Don’t body board in unfamiliar areas.

4. Don’t body board in secluded areas.

5. Don’t body board alone - go with at least one buddy.

6. Don’t watch young local children ride killer surf and be tempted to do so. Local children

surf first, crawl and walk later!

When on a Reef… RULES TO LIVE BY…

1. Don’t touch coral with your fingers, elbows, knees, your behind or fins. Each tiny polyp is a

fragile, delicate animal that can die at the touch of a human.

2. Don’t stand or walk on coral. Adjust your mask strap before entering the water. Be aware of

your fins at all times. If you can't move without kicking coral, you shouldn’t be there.

3. Picking up trash is nice. Picking up plastic is critical. Most sea turtles mistake plastic bags

for jellyfish. Some try to eat them and choke.

4. Remove monofilament fishing line and net from the beach and water. Turtles and others

could get entangled and drown. Snorkeled reefs are often fished. If you see snagged

monofilament line, pull it out gently, but be aware of your own safety, put it in your pocket

and carry it to a trashcan.
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