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MALIAU RIVER

You are now crossing Maliau River, which forms the

boundary of the southeastern part of Maliau Basin
Conservation Area.
Amazingly, Maliau River is the only river flowing out of the whole 588.4kmz2 Conservation Area.
After passing through a gorge upstream, Maliau River joins the Kuamut River about 1km
downstream from this bridge. The Kuamut then feeds

MALIAU RIVER into the Kinabatangan, Saba's longest waterway.
SR
ok’ Cerrlon e The reddish 'tea’ colour of the water is completely
sty b

g o e v natural and is due to chemicals known as tannins
Kinabatangan, Sabah's kengest

e leached out from vegetation upstream.

e v

R S e T Sometimes white 'foam' appears on the surface of the

water, caused by natural soap-like chemicals called

saponins, also from certain plants inside the Basin.
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Eusideroxylon zwageri BELIAN

MALIAU FLOOD PLAIN & RIVER BANK
The area here is flat and forms part of the flood plain of the Maliau River. Take a look at the rich



soils deposited by the river when it floods. These are known as alluvial soils, and are very fertile.

As Maliau Basin is a single water catchment, with this being the only river draining out of the
whole Basin, in major floods, the river can reach 8.5m high at this bridge! You can just see the water
height gauge on the other side of the river.

Even though this side of the river is inside the Conservation Area, the forest is naturally
disturbed due to frequent inundation, and has a tangled, impenetrable appearance as is usual along
river edges. Vegetation of growing here is adapted to withstanding strong water currents and

flooding.

'KNOWLEDGE TRAIL (1KM)

b Shorea johorensis SERAYA MAJAU

STRANGLING FIG Ficus sp.

The mass of roots you see here is in fact a strangling fig enveloping a host tree, by sending down
aerial roots from its seed lodged in the host tree's branches. The fig roots thicken and fuse so the
host tree can no longer grow, and compete with the host tree for nutrients in the soil, while the fig's
leaves compete with the host for sunlight in the canopy.

After many years, the host tree dies and rots away, leaving a hollow, free standing strangling fig.

Fig trees are one of the most important fruit trees in the forest, producing up to 2 million figs at a
time, and are a source of food for many birds and mammals such as hornbills, orang utans, gibbons,
squirrels, sun bears and bearded pigs, which in turn help with seed dispersal.

See if you can spot any animals in this fig tree's canopy, or small yellowish figs on the forest floor.

MENGARIS TREE Koompassia excelsa

Look up to the right and you can see a tree with pale, smooth bark soaring to the canopy. This is
a menggaris tree, one of the tallest tropical rainforest broad-leaf trees in the world, reaching
heights of over 80m. Only a few dipterocarps, conifers like American Giant Redwoods and some
Australian Eucalyptus trees are higher.

Mengaris often have nests of the honey bee Apis dorsata in their branches. Interestingly, the
Malayan Sunbear whose of favourite food is honey, finds it very difficult to climb these lofty,
slippery-barked trees.

Mengaris are not dipterocarps but from the bean (Leguminosae)
family.

They are deciduous and lose their leaves early each year.

RUMAL-HUNAY
Basesures ponillorn

EUPHORFIAGEAR

(c) Baccaurea parviflora KUNAU-KUNAU




DEAD TREE & BRACKET FUNGUS

The large, leathery structures on this fallen tree are bracket fungi.

They have large brown fruiting bodies (the reproductive structure visible outside the tree) but
inside the tree, there will be many fine thread like structures decomposed the plants
compounds.[ unreadable by spot stains ] This is to release the valuable nutrients so they can be
reabsorbed back into the food chain as fast as possible, and not be wasted or washed away by heavy
tropical rains.

Fungi and termites are two of the .most important decomposers in the forest, vital for the

recycling of nutrients. Without them, the tropical rainforest would not be able to survive.

ROOTS OF FALLEN TREE
This forest giant, also Parashorea melaanonan, fell some time ago due to natural causes such as
wind, disease, termites or old age, revealing its root system.
Most tropical rainforest trees have roots which spread far over the forest floor surface, rather
than going deep, because most nutrients in tropical soils are in the top few centimeters of soil only.
The extensive root systems of forests trees help to bind the fragile tropical soil together and stop

it being washed away in heavy rains. Imagine what happenes if these trees are removed!

LIANA

This convoluted structure is a liana, of woody vine, a common feature of tropical rainforests.
Lianas start life as seedlings on the forest floor and grow up to reach the light, climbing up other
plants using hooks or tendrils or by curling around tree trunks and branches.

If the host trees falls, so does the liana, as has probably happened here. This liana is still alive
however, and somewhere in the canopy will have leaves and flowers.

Some lianas are very old and can grow several hundred meters long, sometimes getting so heavy

they droop down in loops.

Can you see where this liana goes in the forest canopy?

BELIAN TREE Eusideroxylon zwageri
Belian is found in Sumatra, the Philippines and Borneo, and grows in low-lying forests near
rivers, its seedlings preferring dark, shady conditions. The seeds are large, oval-shaped and very
hard; porcupines are the only animals known to feed on them. See if you can spot any seeds on
the forest floor.

Growing to about 40m tall, Belian is not a dipterocarp but from the family Lauraceae. It is one
of the most valuable and sought after timbers in Borneo, used for pillars, jetties, fencing posts and
shingles for roofing. In pre-war days it was exported to China for use in railway sleepers.

Belian is becoming increasingly rare due to over-logging and high demand and efforts are being

made here in Maliau to grow seedlings to ensure that this magnificent tree will continue to grace



Borneo's forests forever.

OLD MAN OF THE FOREST-- BELIAN TREE
Eusideroxylon zwageri
This is a fine specimen of the famous Borneo ironwood tree or "Belian" , one of the hardest
woods in the world.  The main reason Belian is so hard is that it grows very slowly compared to
other trees (maybe only about 1mm in diameter a year), so produces extremely dense and heavy
wood.
This tree is currently about 96cm in diameter at breast height, so may be over 900 years old!
Some Belian trees in Sarawak have been found to be even more than 1,000 years old!
As well as being very hard, the wood is also abundant in defensive compounds. The fact that
belian wood is so resistant to decay by bark beetles, termites and wood-rotting fungi also helps to

make the trees live longer.

OPEN UNDERSTOREY

Primary forest like here which has never been logged, often has a relatively clear or open forest
floor, easy to walk through, with only sparse vegetation and a thin layer of leaf litter clearly visible
on the forest floor. Any herbs present are adapted to low light levels.

This is because most of the sunlight is blocked by the forest canopy, and many vines, creepers
and seedlings cannot grow in the low light conditions. Near the forest floor, the temperature is
much cooler than at the canopy, but the humidity is higher.

Contrast this to the gap where a tree has fallen, later on the trail, where light levels and

temperature are much higher!

(d) Baccaurea parvillora

STILT ROOTS
The strange stilt-like roots on this tree are thought to provide support on unstable ground such
as swamp forest, river bank or flood plain area.
They tend to form more on smaller trees and are found on a variety of species, here on

Alangium javanicum tree which has fruits that can be eaten by orang utans.

SWAMPY AREA
This damp swampy area is where a stream runs during heavy rain.
On the right is a muddy area under a hollowed out bank, where mammals such as wild boar
may come to lie and roll in the mud which forms a protective layer on their skin, preventing flies
and the other insects from biting them and also helping to cool them down. Sometimes mammal

hairs may be seen left behind in the mud.



This is a good area to look for footprints of mammals such as wild boar and barking deer.

Can you see any tell-tale footprints in the mud?

(e) Knema lauriana DARAH-DARAH KERANTU

LIANAS
Can you see the ++++++ between the two types of ++++ growing here One has a
twisted, fissured bark and red sap which is used for medicine.
The other liana is smoother and can be used for making parang (machete) handles.
Lianas can grow very fast by elongating their stems without thickening them. They may form
branches especially in areas with a lot of light eg. near rivers, and link trees together forming an

important pathway for animals like tree shrews and squirrels.

DURIAN  Duriosp.
The tall tree here is a wild durian tree — you can just see its canopy, with small, bronzy green

leaves, about 20m up.

Durian flowers are usually white and open at night, secreting copious nectar that attracts fruit
bats, moths, beetles and bees which act as pollinators.

The large spikey fruits split open on the tree when ripe and the fleshy pulp inside is eaten by
birds, squirrels and primates, who help to disperse the seeds in their droppings.

There are several species of Durian, some of which are relished by humans and have been

cultivated commercially.

TREE ROOT
Can you see exceptional long tree-root snaking up the hill here?
Which tree do you think belongs to ?
Follow the root and find out!

f aglala sp. LANTUPAK

g Eugenia sp. OSAH

RATTAN Calamus caesius
A ratten is a type of palm which lacks a stem and grows as a climber. Many rattans have
sharp spines which enable them to attach to other plants and which also deter animals from eating
them. See if you can see the sharp spines on this ratten.
Some rattens can grow to over 100m long and can be cut and made into ratten furniture.

However of the more than 40 species of ratten found in Sabah, only a few are considered



commercial, the most important being this one — rotan sage, which can also be used for making
baskets and fish traps.

GAP

Here a large dipterocarp (Seraya) tree has fallen, creating a gap in the canopy, and allowing
more light to reach the forest floor.

There are a lot of seedlings here because plants that have been waiting for increased light
levels, sometimes for many years, can now start to grow, creating a more dense intergrowth than
that under closed canopy.

This is why logged or disturbed forest is much more difficult to walk through.

Note also the hotter, drier conditions in the gap.

The tropical rainforest is not static but can be considered a mosaic of different growth stages a

dynamic, ever changing place.

SEPATIR TREE WITH EPIPHYTIC FERN

Look up and you will see a 40m tall canopy tree known as Sepatir (Sindora sp.). This is not a
dipterocarp but from the Leguminosae family and its timber is used for joinery and cabinet
making.

Perched and branch is a large Birds' Nest Fern (Asplenium sp.) , growing without any contact
with the ground, but getting its nutrients and water from falling plant debris and rain.

Known as an epiphyte, it does no harm to its host. Epiphytic ferns form an important habitat
for arboreal animals such as insects and even frogs.

Bird's Nest Ferns often grow high in the canopy where they have to be adapted to conditions of

bright sunlight, high temperatures, strong winds and low humidity.

h Shorea parvifolia SERAYA PONAI

FAN PALM Licualasp.

This distinctive palm has wedge-shaped leaves
arranged like a fan. Fairly common throughout
Maliau, it is an understory plant that can survive in
low light conditions.

Fan palm leaves can be used for weaving into
mats and hats or used for roofing and the shoots can be

used for wrapping food.

There are about 420 palm species in Malaysia, of

whih 14 are found nowhere else but Sabah.



i  Dacryodes sp.

CLIMBING FIG  Ficus ounctata

On the far side of the Maliau River you may be able to spot large round orange coloured
fruits on a vine, which is in fact a type of climbing fig.

These figs are eaten by animals such asa macaques and binturong (bear cats). Figs are high
in calcium and other nutrients, and fruit throughout the year, making them a critical food source
when other trees are not frutiting.

Figs can be trees, epiphytes (such as the strangling fig) or climbers, and are found

throughout the tropics.  They are pollinated by wasps.

CLIMBING PANDANUS Pandanus sp.
This climbing pandanus or 'screw pine' is using a tree for support to climb up towards the light.
Other species of pandanus are free standing on the forest floor or epiphytes.
All have long, strap-like leaves arranged spirally, hence the name screw pine, and many have
spines, probably as a defense against browsing animals. Can you see any spines on this pandanus?
There are over 50 species of pandanus in Borneo, occurring from coastal areas to inland
forests.  The leaves of some species are used for food flavouring or colouring, and for making mats

and food covers.

TONGKAT ALl Euricoma longifolia

This most famous of Malaysia's medicinal plants has numerous uses including as a tonic after
childbirth, to treat fevers, headaches and stomach aches and for supposedly enhancing male virility!
The tonic made from the roots has been commercialized in the popular Tongkat Ali coffee.

Growing to about 5m in height, usually as a slender single stemmed plant, Tongkat Ali
produces red berries which hang down below the leaves.

Tongkat Ali is now being grown commercially, and is part of an increasingly valuable medicinal
plant industry, underlining the importance of conserving tropical rainforest as a source of future

medicines.

(1) Paranophollum xestophyllum MEMBUAKAT

GINGER  Alpinia sp.
One of more than 30 species of ginger so far recorded in Maliau Basin Conservation Area, this
Alpinia sp. has fruits which are yellow when ripe and can be eaten.
Gingers are a type of herb, with most species having an underground root called a rhizome,
which produces the 'ginger' used in cooking. Gingers are also the source of turmeric and

cardamom, from the fruits or flowers.



Gingers are common in the forest understory; especially in more open areas like river banks,
and are a favourite food of elephants!
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Fig. 9. The Maliau Basin Conservation Area is enclosed by two buffer zones, where land-use is restricted to
give protection to the conservation area while providing some socio-economic benefits ta local communities.
(Map courtesy of Yayasan Sabah)




Eusideroxylon zwageri Borneo's ironwood tree
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