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Message by Minister of Environment, Climate
Change and Technology, H.E. Aminath Shauna

We live in the Anthropocene era where human actions have already transgressed many
of the planetary boundaries. The global nature and climate crises disproportionately
affect us, making the Maldives among the most exposed and vulnerable countries to the
adverse impacts of climate change and biodiversity loss.

While we are among the most vulnerable, we also have globally significant and
outstandingly rich biological diversity, which is also fundamental to our wellbeing,
economy as well as the existence of our fragile reef systems, in addition to also being an
integral part of our cultural and social lifestyle.

Protection and preservation of our natural environment have been prioritized by the government in
accordance with Article 22 of our Constitution. To date, a total of 79 protected areas, comprising 13% of
our coral reef area, have been protected under the Environment Act, with more areas to be protected in
accordance with the government’s pledge to protect ecologically significant areas from each atoll of the
Maldives. Our goal is the establishment of a network of effectively and equitably managed, ecologically
representative, and well-connected systems of protected areas and other effective area-based conservation
measures in the Maldives. We have established two nature parks with sustainable financing mechanisms and
three biosphere reserves operating at atoll levels that has paved the way for local ownership of our natural
resources and enhanced economic, aesthetic, and social values of local biodiversity.

In line with area-based conservation, species conservation has also been prioritized, with our charismatic
megafauna and endangered species already protected. A national Red Listing process has commenced
to understand the status of the different marine and coastal species, terrestrial life and avifauna. While
protection of areas and species has achieved important milestones, there are also continuous efforts to
address the drivers of biodiversity loss.

For the success of all the aforementioned efforts, knowledge and information about our biodiversity and
conservation efforts need to be understood, documented and disseminated. As such, it is with pleasure that
| encourage each and every person in the Maldives to utilize this booklet to gain more knowledge about
our remarkable biological diversity as well as the functions and services of our ecosystems that enable the
diversity of life on this beautiful coral island nation.

In this booklet you will find vital information on coral reefs, seagrass, mangroves, and megafauna with

a focus on some of our conservation efforts, such as the establishment of Marine Protected Areas. This
booklet also provides vital information on our biodiversity-dependent economic sectors and highlights some
of the major threats to biodiversity in the Maldives, such as the impacts of climate change, and marine and
chemical pollution.

Finally, this booklet will serve the purpose of stimulating young minds to garner an interest in conservation
and safeguarding the biodiversity of the Maldives to achieve intergenerational equity.
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(A) FAAFU ATOLL MAP
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Similar to Meemu atoll, ecological
surveys for the designation of
protected areas in Faafu atoll are
yet to be carried out. Even though
this atoll contains only 1 MPA, local
knowledge suggests that several
sandbanks found within the atoll are
important roosting and nesting sites
for sea birds such as black naped
terns - Sterna sumatrana - (.,r';’,:'i )
greater crested terns - Thalasseus
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The MPA found in Dhaalu Atoll
is notable for sharks and rays.
One of the most significant
aspects of this atoll however,
is perhaps one of the most
significant aspects of this

atoll is perhaps the grouper
spawning aggregation site,
which is protected under the
Fisheries Law.
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What can we do Field Activity
to prevent these threats?

Go to a fish market (or a fishing vessel) near you and try to identify the species
of fish caught and sold by fishers.

* Educate yourself on best practices and follow local fishing guidelines

Try to find out which type of fisheries the species of fish belongs to (Tuna or
Reef fishery) and compare which type of fishery had more species caught
 Buy sustainably sourced seafood during that day.

» Establish and manage Marine Protected Areas (MPAs)

* Take only what you need and don’t catch too small or too large fish Items needed:

* Stop littering into oceans and properly dispose waste » Paper and pen

« Camera

* Use 44, 48 & 49 page as a guide to identify the common species in Tuna and
Reef Fisheries in the Maldives

* Access the www.mrc.gov.mv website to find the “Fishes of the Maldives”

s E-book to use as a reference guide:

- - https://www.mrc.gov.mv/assets/Uploads/fishes-of-the-maldives.pdf
Tick the appropriate box
Instructions:

1. Available fish stocks can be 2. What is the most sustainable 1. Make 2 columns on your sheet of paper. Title them Tuna and Reef fish
2. Observe the fish caught by the fisherman

significantly depleted and are method of fishing tuna? ) TR SR S e Sl e R ESE

often in decline because of [1 Purse seine net (b) If you can identify which species, note it down in the appropriate column.
[0 Overfishing [0 Spear fishing (Have your reference guide on hand with you or check your pictures later)
[0 Pole and line fishing [ Pole and line (c) After identifying the fisheries based on the fish species, tally up the total
[0 Lack of education numbers.

3. Grouper species exported from Maldives are vulnerable due to What did you observe from this activity?

[0 Expansion of grouper fisheries and increase in demand 1. Were there more species related to tuna fisheries or reef fisheries? []]
[0 overfishing by industrial fishermen 2. How many different species of fish were you able to identify? ]
O Catching of juvenile groupers

O Al of the above
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Field Activity

Explore whether there is presence of seagrass in a particular area near you
and identify the seagrass species present.

Items needed:

* Phone with GPS

» Waterproof camera

» Mobile application Seagrass Spotter installed / or go to the web portal
https://seagrassspotter.org

» Use Pages 75 to 77 as a guide to identify the seagrasses

Instructions:

(1) Take a photograph of the seagrass you see.

(2) Note down the location by writing the GPS coordinates of the place
where photograph was taken.

(3) Open the Seagrass Spotter app and select “Take a sighting” and follow
the guidelines in the app or web portal.

(4) If you do not have access to the internet, refer to page 75 to 77 in the
book to find out the different species of seagrass you have found in this
area.

Maldives Underwater Initiative and Bluemarine
Foundation have initiated a campaign to protect
80% of the seagrasses in the Maldives.

Follow the movement, #protectmaldivesseagrass /
www.maldivesresilientreefs.com
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Activity

Answer True or False for the following questions about seagrasses.

1. Seagrasses can help play an important role in fighting climate change

] True ] False

2. Maldives is home to 7 out of 13 species of seagrass found in the West Indian

Ocean.

D True D False

3. Seagrass provides food for keystone organisms such as green turtles.

[ True [ False

4. Awareness of the importance of seagrass beds can help protect seagrass

meadows

[ True [] False

5. Seagrass can provide some coastal protection due to their extensive root

systems

[ True [ False
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Post Assessment

1. Can you ID these mangrove species? 6. Identify threats to mangroves from the following list:
(a) Noise and light pollution
(b) Flooding and temperature changes due to climate change
(c) Land reclamation
(d) Garbage dumping
(e) Mosquitoes
(f) Pathogens

(a) (b) ©

(a)

(b)

©

2. Write 3 adaptations of the mangrove root systems to its environment.

3. Name 3 mangrove species that have tube like seedlings

5. Describe some of the ecosystem functions provided by mangroves.
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Impacts of marine pollution
1. Food waste and sewage pumping in the sea

Municipal and industrial waste are known to increase the Biological Oxygen Demand
(BOD) of marine waters. The nutrient rich food waste and sewage discharge have been
linked to algal bloom and the unnatural growth of seagrass in some islands. Comparison
of aerial photos from the 1960s and more recently in the 2000s show sudden growth of
seagrass beds in the vicinity of islands following population growth. Mass fish kill events in
Maldives have also been linked to poor water quality.

Figure:18 - Increase in the extent of seagrass with inhabitation and increase in population in B. Goidhoo (left) and
K. Maafushi (right). Adapted from (BOBLME, 2010). Pic: EPA

2. Coastal landfills and open burning

Unmanaged landfills release harmful substances into the soil and water lens, which gets
leached into the sea. Open burning releases Persistent Organic Pollutants (POPs) along
with dioxins, furans and heavy metals into the soil and groundwater.

Due to the proximity of the land and sea in Maldives, these substances are likely to
negatively impact marine life. Though the effects of POPs have not been assessed in
Maldives, studies from other countries show that it may be related to population decline in
a number of marine species.
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3. Chemicals from industries

The heavy use of pesticides and fertilizers in islands have led to the degradation of soil
and poor water quality. The excess amounts of nitrogen and phosphorus in groundwater
has been linked to subsequent eutrophication. Leachates containing some fungicide are
known to affect coral health by inhibiting fertilization and metamorphosis even at very
low concentrations. Chemicals used in households, health industry and tourism industry
also contribute to poor water quality. Some of the chemicals used in construction and
boat building industries are harmful to human health, as well as marine life when washed
into the sea by rain. There have also been instances of oil and tar spills into terrestrial and
marine environments in recent years, which have led to the contamination of groundwater
aquifers and marine life such as sea turtles being washed up with ingested tar.

4. Plastics and microplastics

The ‘single use and throw away’ culture of plastics have led to an alarming number

of plastic waste being produced every day, especially in countries like Maldives

where tourism is one of the main industries. The fact that plastics can breakdown

into progressively smaller particles and easily enter the food stream, leading to bio
accumulation of dangerous chemicals in humans and other living things is in itself a huge
cause for concern. As most of the microplastics are found in the ocean, the contamination
of sea food may have serious health implications for countries that rely on the sea for
sustenance.

The presence of plastics on the beaches and the sea not only take away the aesthetics
that bring happiness to many people, it can also be life threatening to a lot of animals that
make use of these habitats every day. Of the 120 species marine species on the IUCN Red
List of Threatened Species, 54 percent have been observed ingesting or been tangled in
plastics. Different species of whales are frequently beached all over the world with their
belly full of plastic bags, shoes, bottles and other marine debris.

In Maldives, more and more fish species caught for food are being reported to have
plastics in their guts. Plastic marine debris along with discarded fishing gear also trap
whales, dolphins, sharks, manta rays and turtles routinely. In the last 7 years alone, over
1000 sea turtles have been recorded trapped in these ghost nets in Maldives, with a lot of
them sustaining serious injuries. In addition to marine species, 93 percent of sea birds are
reportedly affected by plastics due to ingestion and entrapment. From the tiniest plankton
to the largest whales, plastic poses a threat to all marine life like never before.
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ACtiVity 2. Household waste audit

1. DIY home cleaning products. Make cleaning products for your home!

Objective: Carrying out a waste audit for your household to see what kind
of waste is produced at your home on average.

Instead of Try:
Materials needed:
Air freshner Combine 3/4 cup of water, 2 tablespoons of vanilla Garbage
extract, and 5 drops of any 2 essential oils you like. Reusable gloves
Fill in a reusable spray bottle Paper
Pens/pencil
Drain Pour boiling water down the drain or use a plunger
cleaner Methodology:
Furniture 1tsp. lemon oil in 1 pint mineral oil. Alternatively, rub 1 Gath . th of trash f h q YT -
polish crushed raw nuts on the wood for an oily polish. - 2ather one day's worth of trash from your home and empty It onto a tarp.
Begin sorting items into piles (metals, food waste, plastics, etc.)
Houseplant Wash leaves with soapy water, then rinse.
insecticides 2. Observe the trash collected and sort and separate them into different
types. The total amount of trash collected can be regarded as 100 percent.
Oven Salt, baking soda, water (and elbow greasel). Now, have a look at the waste you have separated and estimate the
cleaner
percentage of each type of waste you have collected.
Roach spray Chopped bay leaves and cucumber skins, or boric acid
(sold in powdered form) 3. Draw a pie chart based on your estimates to see which type of waste
Silver Soak silver in 1 gt. warm water containing 1 tsp. baking makes up most of the trash collected
cleaner soda, 1 tsp. salt, and a piece of aluminium foil.
— . ] 4. Clean up! Sort recyclables into recycling bins, and compost perishables if
indow tbsp. vinegar in 1 gt. water .
cleaner P g 9 possible. Don’t forget to wash your hands!
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Plastic

Metals | Organic

Hazardous Others

Total no:

Percentage

Discussion:

1. Did you find any items that could have been recycled, composted, or
reused instead of being thrown away?
2. Brainstorm ideas to reduce the amount of waste in your home: make a

poster of what can and cannot be recycled and hang it up in your kitchen
3. Choose products with the least amount of packaging; start a compost

bin; or opt for reusable containers to pack your lunch. Be creative!

Actions to reduce the amount of waste generated at your home:

Actions you
will take

Time
frame/date

Who is
responsible

What are your
targets? How will
you know it is
successful?
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Post Assessment

1. What are some of the impacts of releasing sewage water and food waste into the
lagoon?

[] Unnatural growth of corals

[] Algal bloom and uncontrolled growth of seagrass

[] Obesity in reef fish

2. How does transboundary pollution affect megafauna in Maldives?
[] Radioactive waste dumped from nuclear power plants enhance their size
[] Oil spills from nearby countries lead to fish kill in Maldives
[] Discarded fishing nets carried by the monsoon currents cause entrapment

3. What are some ways in which plastic pollution affect marine life?

4. Name 2 types of hazardous chemicals that pollute the environment in Maldives
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Answers

CORAL REEFS

Questions Page 24
1. [x]
M
2. ]
]
M
Questions Page 34
1.
|
2.
|
|
Crossword Puzzle Page 42
AcCross
1. nematocysts
2. octocorals
3. gonochoric
4, porites
5. zooxanthellae
6. polyps
Down
7. corallites
8. symbiosis
9. herbivorous

10. ecosystems
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Questions
1. M
M
M
M
2. Skipjack tuna
Big eye tuna
Tick the appropriate
box
1. M
|
M
2. Pole and line

3. All of the above
MEGAFAUNAS OF MALDIVES

Questions
1.

X & [x]

N X [x

Activity

&

1.

Page 46

Page 56

Page 60

Page 66

Questions
1. [5]
|
2. 3]
|
Activity

Thalassia hemprichii
Halophila ovalis
Cymodacea serrulata
Halodule pinifolia
Syringodium isoetifolium

Activity

True
True
True
True
True

aNwN S

Questions

1. ]
|

Page 76

Page 84

Page 89

Page 92

Questions Page 92
2.
]
M
Fill in the blanks Page 95
1. Pneumatophores
2. Can orient themselves to

avoid mid-day sun, prevent water
loss and secrete salt

3. Get carried away by water to
be planted elsewhere

Can you name some  Page 102

common species
of animals found in
mangroves?

1. Fiddler crab

2. Mud creeper snail

Post Assessment Page 110

1. (a) Oriental mangrove
(b) Mangrove apple
(c) Haines’s orange mangrove

2. . Adaptation to anaerobic

conditions with above ground roots
named pneumatophores
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Post Assessment Page 110 Questions Page 124 3. Marine animals can ingest Activity Page 161

(continued)

y 7 plalstltc, f|sth|nts|3 ge§r|ar:'j 9h05; 2. As more fish grow and live
’ Mangrove leaves can nets trap turties, dofphins an longer in no take zones, they move
orient themselves to avoid mid-day other megafaung, accymula’gon Pf to other areas such as fishing
sun and prevent water loss. And in dangerous chemicals in marine life grounds and helps fisheries.
some species, salt is secreted from 5 Hotter days, damage to coral due to plastic pollution
leaf glands reefs and coastal wetlands, sea level - : - 3. Core area, buffer zones,
. . 4. Pesticides, insecticides, .
rise and shoreline change . . . transition area
. Thin pointy seedlings herbicides, metals found in paint
easily stick to mud. and anti-fouling agents, polycyclic 4.
MARINE & CHEMICAL POLLUTION aromatic hydrocarbons in oil M
3. Oriental mangrove, Haines’s Questions Page 128 products
orange mangrove, small leaved
orange mangrove 1. o S. Making household cleaning
M products at home, avoiding items
4. They are home to birds, packaged in plastic, reusing and

flying foxes, fish, crabs, snails and recycling, using natural fertilizers

microorganisms. They serve as a 2. and avoiding pesticides as much
sanctuary for juvenile fish, and the M as possible while gardening, use
organic matter and fallen leaves are the minimum amount of detergent
food for fish and crabs. when doing laundry
3.
5. bycdande OUR PROTECTED AREAS
M
_ Questions Page 146 ECOTOURISM IN THE MALDIVES
Post Assessment Page 43
1. : Page 164
Questions Page 114 ] 7 1 Questions age 16
1. [x] M 1. M
4]
2. M
2 4] 2
™ ¥ M 2. M
4| |
3. Excess greenhouse gases in

the atmosphere, burning of coal and
oil, deforestation, livestock farming,
melting of clathrates
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SEAGRASS ECOSYSTEMS

Field Activity

Explore whether there is presence of seagrass in a particular area near you
and identify the seagrass species present.

Items needed:

* Phone with GPS

» Waterproof camera

» Mobile application Seagrass Spotter installed / or go to the web portal
https://seagrassspotter.org

» Use Pages 75 to 77 as a guide to identify the seagrasses

Instructions:

(1) Take a photograph of the seagrass you see.

(2) Note down the location by writing the GPS coordinates of the place
where photograph was taken.

(3) Open the Seagrass Spotter app and select “Take a sighting” and follow
the guidelines in the app or web portal.

(4) If you do not have access to the internet, refer to page 75 to 77 in the
book to find out the different species of seagrass you have found in this
area.

POP UP FACT

Maldives Underwater Initiative and Bluemarine
Foundation have initiated a campaign to protect
80% of the seagrasses in the Maldives.

Follow the movement, #protectmaldivesseagrass /
www.maldivesresilientreefs.com
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SEAGRASS ECOSYSTEMS

Activity

Answer True or False for the following questions about seagrasses.

1. Seagrasses can help play an important role in fighting climate change

[ True ] False

2. Maldives is home to 7 out of 13 species of seagrass found in the West Indian

Ocean.

D True [] False

3. Seagrass provides food for keystone organisms such as green turtles.

[ True [ False

4. Awareness of the importance of seagrass beds can help protect seagrass
meadows

[] True [ False

5. Seagrass can provide some coastal protection due to their extensive root

systems

[] True [] False
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MARINE & CHEMICAL POLLUTION

Impacts of marine pollution
1. Food waste and sewage pumping in the sea

Municipal and industrial waste are known to increase the Biological Oxygen Demand
(BOD) of marine waters. The nutrient rich food waste and sewage discharge have been
linked to algal bloom and the unnatural growth of seagrass in some islands. Comparison
of aerial photos from the 1960s and more recently in the 2000s show sudden growth of
seagrass beds in the vicinity of islands following population growth. Mass fish kill events in
Maldives have also been linked to poor water quality.

Figure:18 - Increase in the extent of seagrass with inhabitation and increase in population in B. Goidhoo (left) and
K. Maafushi (right). Adapted from (BOBLME, 2010). Pic: EPA

2. Coastal landfills and open burning

Unmanaged landfills release harmful substances into the soil and water lens, which gets
leached into the sea. Open burning releases Persistent Organic Pollutants (POPs) along
with dioxins, furans and heavy metals into the soil and groundwater.

Due to the proximity of the land and sea in Maldives, these substances are likely to
negatively impact marine life. Though the effects of POPs have not been assessed in
Maldives, studies from other countries show that it may be related to population decline in
a number of marine species.
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MARINE & CHEMICAL POLLUTION

3. Chemicals from industries

The heavy use of pesticides and fertilizers in islands have led to the degradation of soil
and poor water quality. The excess amounts of nitrogen and phosphorus in groundwater
has been linked to subsequent eutrophication. Leachates containing some fungicide are
known to affect coral health by inhibiting fertilization and metamorphosis even at very
low concentrations. Chemicals used in households, health industry and tourism industry
also contribute to poor water quality. Some of the chemicals used in construction and
boat building industries are harmful to human health, as well as marine life when washed
into the sea by rain. There have also been instances of oil and tar spills into terrestrial and
marine environments in recent years, which have led to the contamination of groundwater
aquifers and marine life such as sea turtles being washed up with ingested tar.

4. Plastics and microplastics

The ‘single use and throw away’ culture of plastics have led to an alarming number

of plastic waste being produced every day, especially in countries like Maldives

where tourism is one of the main industries. The fact that plastics can breakdown

into progressively smaller particles and easily enter the food stream, leading to bio
accumulation of dangerous chemicals in humans and other living things is in itself a huge
cause for concern. As most of the microplastics are found in the ocean, the contamination
of sea food may have serious health implications for countries that rely on the sea for
sustenance.

The presence of plastics on the beaches and the sea not only take away the aesthetics
that bring happiness to many people, it can also be life threatening to a lot of animals that
make use of these habitats every day. Of the 120 species marine species on the IUCN Red
List of Threatened Species, 54 percent have been observed ingesting or been tangled in
plastics. Different species of whales are frequently beached all over the world with their
belly full of plastic bags, shoes, bottles and other marine debris.

In Maldives, more and more fish species caught for food are being reported to have
plastics in their guts. Plastic marine debris along with discarded fishing gear also trap
whales, dolphins, sharks, manta rays and turtles routinely. In the last 7 years alone, over
1000 sea turtles have been recorded trapped in these ghost nets in Maldives, with a lot of
them sustaining serious injuries. In addition to marine species, 93 percent of sea birds are
reportedly affected by plastics due to ingestion and entrapment. From the tiniest plankton
to the largest whales, plastic poses a threat to all marine life like never before.
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MARINE & CHEMICAL POLLUTION

Plastic

Metals | Organic

Hazardous Others

Total no:

Percentage

Discussion:

1. Did you find any items that could have been recycled, composted, or
reused instead of being thrown away?
2. Brainstorm ideas to reduce the amount of waste in your home: make a

poster of what can and cannot be recycled and hang it up in your kitchen
3. Choose products with the least amount of packaging; start a compost

bin; or opt for reusable containers to pack your lunch. Be creative!

Actions to reduce the amount of waste generated at your home:

Actions you
will take

Time
frame/date

Who is
responsible

What are your
targets? How will
you know it is
successful?
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Post Assessment

1. What are some of the impacts of releasing sewage water and food waste into the
lagoon?

[] Unnatural growth of corals

[] Algal bloom and uncontrolled growth of seagrass

[] Obesity in reef fish

2. How does transboundary pollution affect megafauna in Maldives?
[[] Radioactive waste dumped from nuclear power plants enhance their size
[] Oil spills from nearby countries lead to fish kill in Maldives
[] Discarded fishing nets carried by the monsoon currents cause entrapment

3. What are some ways in which plastic pollution affect marine life?

4. Name 2 types of hazardous chemicals that pollute the environment in Maldives
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