Foreword
Dear Community Members and Visitors,
KAUST is home to a vibrant and thriving mangrove forest that spans over 150 hectares, in an otherwise arid surrounding
environment. These mangrove forests represent a native ecosystem within KAUST that is teaming with life, healthy and expanding.
Thanks to local conservation efforts, and an Environmental Stewardship Program, KAUST mangrove forests have expanded more
than 20 percent in the last decade alone.
Mangroves were first described to western science on the shores of the Red Sea by the Roman natural historian Pliny the Elder. He
wrote, “On the Red Sea the Trees are of a Remarkable Nature”, referring to their ability to thrive in salt water. Later on, the great
Arab philosopher and natural historian, Abu-Ali al-Husayn Ibn-Sina, described the natural history of the Red Sea including the life
cycle of the mangrove species most dominant in the Red Sea. He was known to the Western world as Avicenna (980-1037), which
explains the scientific name of the plant, Avicennia Marina. Building 3 on the KAUST campus now bears his name.
Mangrove forests protect our shores from rises in the sea level, help mitigate climate change by sequestering high amounts of
CO2 in the soils, and host a broad range of animals, both marine and terrestrial. They also produce compounds that have potential
as pharmaceutical compounds. To date, KAUST mangroves have served as a community engagement tool for biodiversity and
nature conservation, as well as providing a “living laboratory” for a number of scientific publications, including the discovery of a
candidate drug with the potential to treat breast cancer.
We encourage you to stroll through our KAUST mangrove forests, and be fascinated by this “Remarkable Nature”.

Prof. Carlos M. Duarte
Director, Red Sea Research Center

Robert Kilford
Director, Health, Safety & Environment Office

Introduction
The ‘A Walk Through KAUST’ series aims to raise the community awareness and curiosity about the richness and the
diversity of the campus environment. The booklet also aims to encourage people to visit these mangrove areas and
experience first-hand the natural world at their fingertips.
This booklet is brought to you by Health, Safety & Environment (HSE) and the Office of Enrichment Programs at KAUST.
The Office of Enrichment Programs produces the Spring and Fall program and Winter Enrichment Program(WEP) –,
where science, technology, innovation, creativity, and culture come together for the benefit and education of our
whole community and the Kingdom.
Special thanks to the following offices and individuals for their efforts in the publication of this booklet;
Brian James, Biodiversity Conservation Coodinator of HSE, the lead author.
Marco Fusi, the Red Sea Research Center
The HSE Department
The Red Sea Research Center
The Office of Enrichment Programs

All photographs, images and texts are copyright protected.
For copy and use permissions, email environmentmatters@kaust.edu.sa

1. MANGROVES WORLDWIDE
Map of the mangroves of the world
Mangrove forests have been found in 110 countries around the world. Mangroves grow best in regions that are within
25 degrees north or south of the Equator.

Ibn Sina Field Research Station and Nature Conservation Area
KAUST is the custodian of a significant span of coastal waters and
a well conserved mangrove area in a unique marine ecosystem.
In June 2017, KAUST set aside 152 hectares of protected land
and water to form the Ibn Sina Field Research Station and Nature
Conservation Area.
The Ibn Sina Field Research Station hosts some long-term
experiments and monitoring programs that will help the researchers
of the Red Sea Research Center at KAUST to gather important
information on the role and the fate of Red Sea mangrove forest”.
The area is named after Ibn Sina, the Arabian philosopher, who first
classified the main Red Sea mangrove plant as Avicennia marina in
about ME 800.
The Nature Conservation Area is managed by the HSE Department
to protect and further understand mangrove and associated
ecosystems, as well as to engage community members.

2. THE LOCAL CONTEXT

Mangroves at KAUST
Mangrove habitats are thriving at KAUST. From 2005
until 2016 the area of mangrove habitat increased
from 75.2 hectares to 91.2 hectares. The increase
is partly due to natural expansion but also because
of KAUST’s mangrove afforestation program.
Since then, 150,000 saplings have been planted at
locations around KAUST.

The Red Sea Mangrove 'Avicennia marina'
The mangrove plant found at KAUST has the
scientific name of ‘Avicennia marina’. It is commonly
called the grey mangrove or white mangrove
because the plant’s leaves and stalks are often
colored with salt crystals. The tallest trees at KAUST
reach a height of 5 meters. However, in some parts
of the world, its height may reach 25 meters.

3. AVICENNIA MARINA

Pneumatophores (Aerial roots)
The roots of the mangrove plant do
not grow deeply but instead spread
out across the mud or sand in lines.
The roots send up pneumatophores
(aerial roots) which act as ‘snorkels’
collecting oxygen from the air
and transporting it to the roots,
enabling the plant to breathe.

Other Types of Mangrove
There are about 80 different
species of mangroves. On
most types of mangroves
the roots grow up towards
the main branches of the
plant. This makes it look as
if the mangrove is growing
on stilts. In North America
and South East Asia
mangroves are usually like
this. However, they look
very different to Avicenna
marina, the mangrove plant
found at KAUST.
At KAUST there is a small area of ‘Red Mangrove (rhozophoraceae).
It is found near South Beach.

Fruits and Flowers
When mangrove plant fruit depends on several factors
which include the age, size and condition of the plant.
These factors are dependent on such variables as soil
conditions and location. The fruit is about 4 cm long.
At KAUST most plants flower between September and
April. The flowers have a scent that attracts bees which
pollinate the plant. The mangrove flower is yellow, has
four petals and is very small.
Avicennia marina is a viviparous plant. This means that
the mother plant keeps the fruit until it is ready to
germinate. The fruit is ready to sprout roots if it falls
near sediment. However, it may also survive if it falls into
water and takes time to be transported by the currents to
a suitable location where it can start to grow.

A Very Special Adaptation - Sea Water Filters
The average salt content of seawater is 35%
but in the Red Sea it is around 40%. This level
of salinity would kill most plants but Avicennia
marina is adapted to survive these conditions.
The cells in its roots are tiny. This limits the
amount of salt which is absorbed. Any excess salt
can be excreted through its leaves. This is why
mangrove plant leaves are often covered in salt
crystals.

Dicotyledons - two seed leaves
Mangroves belong to the group
of flowering plants known as
dicotyledons (or dicots). This simply
means the plant starts life with two
leaves emerging from the seed pod.
Each leaf has veins which branch out
from the central stalk. Daisies and oak
trees are also dicotyledons.

4. BENEFITS OF MANGROVES
Shoreline Stabilisers
Mangrove plants help
to slow down shoreline
erosion. The roots slow
down wave actions and
prevent sediment from
being washed away.
The sediment contains
nutrients which are vital
to the ecosystem.

Island and Habitat Makers
The seed of the mangrove plant is inside the fruit.
When the fruit falls into water it floats with the tide. If
it lands in sand or mud, it starts to form a new plant. As
the plant grows, sediment forms around the plant and
new land starts to form. There are many small islands
developing in areas around KAUST. These soon become
habitats for new natural communities to develop.

Blue Carbon
Marine ecosystems, like mangroves, play an
important role in preventing climate change.
The plants take carbon dioxide from the air
and store it. This is known as ‘sinking’ and the
carbon storage as ‘blue carbon’. Mangrove areas
‘sink’ blue carbon even more efficiently than
terrestrial forests.

Conservation Efforts
Throughout the world blue carbon ecosystems are being lost mainly due to human activities. UNESCO estimates that
67% of mangroves have already been destroyed.
In the Red Sea area, the area covered with mangroves has increased by up to 30 percent. KAUST is committed to
maintaining the mangrove ecosystem and playing its part mitigating climate change.
The other areas in the Red Sea region, mangrove habitats are also expanding but in other part of the world most are
under threat.

Mangroves as Food Suppliers
Mangrove leaves and propagules (new buds that grow
on the stems) provide food for creatures such as crabs.
They also feed on mangrove litter, such as leaves and
bark which fall down into the water. Some of it is eaten
directly but most is broken down further by bacteria
and fungi and then provides food for fish and prawns.
Their waste may then be eaten by smaller crustaceans
and, in turn, their waste provides food for zooplankton.

Species of gastropods take advantage of the pneumatophores
and graze on bacteria growing there.

Nurseries for young fish
The young of many fish species
use the mangroves as it offers
them a safe nursery. They
come to the mangroves after
they have hatched elsewhere
and most leave after around
one year. The mangroves offer
safety in several ways. Larger
predator fish cannot swim into
the shallow mangrove waters
to hunt them. The nutrient rich
waters also provide food for
the fish to grow. The fish are
well camouflaged in the murky
waters and therefore hard for
predators to find. After, they
return to their more natural
habitats in the seagrass forests
or on the coral reefs.

Crabs and Mangroves - Symbiosis in action
Crabs are the most abundant and important large
invertebrate in the mangroves at KAUST. When they dig
holes they help to improve the flow of water through the
mangroves. This helps the plant flush out excess salt. The
burrows also allow oxygen to reach the roots by creating air
pockets in the mud. Up to 100 burrows can be found inside
1 square meter.
Crabs eat large amounts of fallen mangrove litter. They help
to breakdown the detritus so that zooplankton and algae
can eat it. In this way they are helping to recycle nutrients,
in particular nitrogen.

5. FOOD CHAINS AND WEBS
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A KAUST Mangrove Food Web
Mangrove plants produce lots of litter. Some is eaten by crabs but a great deal is broken
down by fungi and bacteria. They produce waste that is eaten by consumers such as
mollusks, shrimps, crabs and small fish. One teaspoon of mud may have 10 billion
bacteria! Crabs, prawns and mollusks may be eaten by secondary consumers such as fish
or birds. Many of the small fish are eaten by secondary consumers such as larger fish.
Larger birds such as Ospreys or herons are the predators at the top of the food chain.

KAUST Mangrove Food Web
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6. LIFE IN THE KAUST MANGROVES
Crabs
As described, crabs have a symbiotic relationship with mangroves and are vital for their well-being. (see Crabs and
Mangroves) Crabs are decapods, with their claws counting as one pairs of legs. Their shell (exoskeleton) protects the
organs underneath. Most crabs move sideways but some may run up and down. They communicate by waving their
claws and males will defend their territories from rivals.

Two familiar crabs of the mangroves at Kaust are Metopograpsus messor (family grapsidae) and the Common Ghost Crab (family ocypodidae).

So far 10 crab species have been found
in the mangroves at KAUST and they
have a wide variety of lifestyles. Fiddler
crabs (ocypodidae) and sand bubble
crabs (dotillidae) graze in sediment,
filtering out bacteria and microalgae,
Marsh crabs (Grapsoidea) though
are omnivores. They feed on almost
any organic matter. Other crabs are
swimming predators (Portunidae) and
hunt other crabs and small fishes.

Fish
Young fish of a number of different species live much of their early life in the mangroves of KAUST. Most of them
spawn in deeper water. After, the juvenile fish enter their mangrove nurseries. They spend up to one year there before
returning to their natural reef or seagrass habitats. It is an ideal habitat for them because:
1) There is a plentiful supply of food including zooplankton, bacteria, invertebrates, and the mangroves themselves.
2) The shallow water offers a safe haven from larger fish predators and the young fish are well camouflaged in the
murky waters.

The Blue-spotted stingray (taenitura lymna) is commonly seen at KAUST
This species can grow up to 90 cm in length. They have pebble-like teeth
and the tail has venomous barbs at its base. Their shape allows them to
swim into shallow water where they feed on mollusks and shrimps.

Numerous young ﬁsh can be seen in the mangroves

Birds
Over 100 species of birds have been recorded in the KAUST mangroves
or accompanying mudflats. The nutrient rich mud provides food for
many species of invertebrates, which in turn are eaten by birds such as
waders or small herons. Fish provide food for herons and insects are
the prey of several species of warbler. The mangroves provide excellent
hiding places for nests and young birds. Many of the birds seen in the
mangroves are migrating northwards in the Spring or southwards in Fall.
Other birds are residents staying here for the whole year. To spot the
birds patience is often needed, but the rewards may be very worthwhile!

Goliath Heron
(Resident)

Little Bittern
(Resident)
Striated Heron
(Resident)

Herons
Twelve species of heron have been seen in the mangroves. They range
from the smallest the Little Bittern at 35 cm, to the biggest the giant
Goliath Heron, which may reach 145 cm.

Warblers
Two common species of warbler at KAUST: the Clamorous
Reed Warbler (right) and the Mangrove Reed Warbler. Both are
mangrove specialists. The Clamorous is large and, as its name
implies, noisy. The Mangrove Reed Warbler is a very local bird,
known from only a few locations worldwide. Both are breeding
residents at KAUST.
Birds of Prey

Western Ospreys are resident near KAUST and Marsh Harriers are migratory birds. They fly low over the
previously nested on the Beacon. They are mangroves hunting for small birds or large insects. March and
September are the best months to find these graceful fliers.
always near water as they are fish eaters.

Waders
The mud flats surrounding the mangroves are rich in
invertebrates which attracts many species of wader. The
different species have a variety of beak shapes and sizes
depending on the preferred food of the bird. Many have
long legs enabling them to wade through the water with
ease. In the summer a number of the resident species make
a simple scrape on higher ground which acts as their nest.
Crab Plovers have powerful beaks which they use to pound
crabs and mollusks, their preferred diet. They are the only
member of the dromadidae family. (Resident)

The Eurasian Curlew uses its very long bill to probe the sand
hunting for shrimps and crustaceans. The name curlew is
onomatopoeic, describing their distinctive call. (Migrant)

Spur-winged Lapwings are common around KAUST. When
breeding they defend their territories ferociously, shrieking
loudly and ‘dive bombing’ intruders fearlessly. (Resident)

Gulls and Terns
Terns and gulls are frequently seen in the mangrove areas.
The largest tern in the world, the Caspian Tern, is commonly found
at KAUST. It frequently plunges into the water to catch fish but will
also steal food from birds. (Resident)
The common gull here is the widespread Sooty
Gull, found on the coasts of Arabia and East
Africa. It will eat most things and is a renowned
scavenger and predator. (Resident)

The much smaller Saunders’s Tern is a local
summer visitor, breeding at KAUST. They make
a simple scrape on the beach as a nest. Males
present fish to their partners as part of their
courtship rituals. (Summer visitor)

Other birds of the mangroves

Common Kingfisher (Resident)
Eurasian Spoonbill (Migrant)

Spotted Crake (Migrant)
Demoiselle Cranes (Migrant)

Insect
A number of different insects can be found in the mangroves. Perhaps the most important is a type of honey bee (apis
mellifera yemenitica). This species visits the mangrove flowers, spreading the pollen which enables the fruits to grow.
Other insects which can be seen include nocturnal butterflies, dragonflies, solitary wasps and different species of flies.

7. WHAT CAN YOU DO TO HELP ?
GET INVOLVED
Visit the mangroves at KAUST and observe the wildlife first hand
Join one of the HSE guided bird walks to a mangrove area
Make observations, take photographs and share your records. By doing so you are adding to the knowledge
of the KAUST mangroves
Support initiatives aimed at helping conservation or biodiversity

REDUCE POLLUTION OF LAND AND WATER BY
Be mindful of the disposal of waste
Save energy. If we control global warming our coastal areas will flourish.
Report any misuse of the mangrove areas immediately.
Whilst walking on the beach pick up 5 pieces of trash!

Glossary
Absorbed – taken in or soaked up (page 9)
Courtship – a time when a couple develop a relationship before mating (page 27)
Decapod – having 10 legs (page 22)
Excreted – let out as waste (page 9)
Invertebrate – an animal without a backbone (pages 14, 24, 26)
Mitigating – lessening the effect of (13)
Murky - cloudy (page 23)
Propagules - a new buds or fruits growing on a plant (page 14)
Salinity - to amount of salt in water (page 9)
Terrestrial - growing on land (page 13)
Zooplankton - plankton consisting of small animals and the immature stages of larger animals (page 14)

Bibliography
THE ' A WALK THROUGH KAUST SERIES '
A WALK THROUGH KAUST BIRDS
A WALK THROUGH KAUST BOTANY
A WALK THROUGH KAUST ARTWORK
The Beacon - May 2017. Volume 8 Issue No. 5
Birds of the Middle East by Richard Porter and Simon Aspinall, Helm 2010.
Collins Bird Guide by Lars Svensson, Collins 2008.
Coral Reef Guide, Red Sea by Edward Lieske and Robert F. Myers, Collins 2004.
Mangroves in Focus by David Claridge and John Burnett, 1993
Marine Environmental Base Line Survey (of KAUST) published by Five Oceans, 2016
Mitigating Climate Change with Blue Carbon, by Caitlin Clark, article in the Beacon, published May 2017.
International Day for the Conservation of the Mangrove Ecosystem 2017, UNESCO Website.

