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GARDENERS

45 0 U U Orangutans are “gardeners”
) of the forest, playing a vital

role in seed dispersal in
Bornean orangutan (Pongo their habitats.

pygmaeus) is now estimated to
number about 45,000-69,000
(Endangered)
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3 -5 YEARS

Females orangutan give
TR 4 birth to one infant at a time
50% about every 3-5 years, so
these species can take a
long time to recover from
population declines.

Bornean orangutan populations
have declined by more than 50%
over the past 60 years, and the
species’ habitat has been reduced by
at least 55% over the past 20 years.
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Why we are here

To stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony with nature.
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HIGHLIGHTS AND CONCLUSIONS
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We now know all the major tree species of Sebangau and know the species that produce
fruits eaten by orangutans.

]

For the first time, the fruiting seasons of important tree species have been documented.
The fruiting periods of each of the [favorite] orangutan food tree species are known.

D
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We therefore also know when periods of low fruit availability occur, and what fruit species

are important to provide food for orangutans during these periods. These trees can now
be given special attention.

Locations of important fruit species are known now; this will give insight in the foraging
movements of orangutans searching for fruiting trees. When a fruiting period of a certain

tree species occurs, the locations with high concentrations of this species can immediately

be checked.

As aresult of climate change, regular annual patterns of high and low rainfall might

change and consequently fruiting periods of food tree species. We will now be able to start
making predictions on fruit availability.
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We have confirmed the natural recovery of the forest and measured the speed of recovery.
The individual trees grow very well and many saplings grow into bigger trees.

The new knowledge on fruit trees is directly applicable to our reforestation program.
The most suitable food tree species will be planted. This will lead to a transformation of

our replanting program. We will now plant more Alangium, Elaeocarpus and Nephelium
trees.
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Before the research was conducted, the major species used for replanting were timber
species such as marsh meranti. These species often produce fruits that are hardly eaten
by orangutans. Now we will focus much more on replanting fruit tree species, such as
Garcinia, Nephelium, Diospyros, Syzygium and Myristica.




Borneo was again violated by fires in
2015. Large areas of forests and shrub-

lands got burnt and smoke heavily pol-

F I RES AN D SM 0 KE luted the air for many weeks. Areas with

peat soils were particularly strongly
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afffected, because once the peat starts
to burn, the fires spread under the surface and these glowing
fires can continue for weeks. Peat soils are normally saturated
with water and hardly burn, but peat areas are disturbed and
drained in many places and the dry peat burns easily.

Wide areas bordering the Sebangau National Park became strongly affected by fires.
Most sections of Sebangau, where the water retention capacity has been restored,
were safe from fires. However, there were many fire spots at several locations inside
the edges of the national park but also in the Sungai Bulan area in the interior of the
park. Areas along the major rivers in particular got burnt in many locations. This has
a major impacts on other wildlife that depend on these riparian zones as part of their
habitats. One of these species is the endangered proboscis monkey.

Even in the interior areas of Sebangau far away from fire hotspots, the impact of
heavy smoke was still very disturbing. The orangutans changed their behavior during
the smoke season:

« they built their nests much earlier than normally
« the nests were much lower
« they ate fewer fruits

« they acted more agressively toward observers.

No direct casualties of orangutans were reported from inside Sebangau, but several
wounded and dead orangutans were found in areas just west of the national park.
Orangutan habitats in many locations of Central Kalimantan were so much devas-
tated that the orangutans had to be relocated, as was done by the BOSF organization.

A comprehensive study on the impacts of climate change was recently published.

The predictions indicate strong climate change impacts to Sebangau for both the 2
degree as well as the 4 degree temperature rise scenarios. Large sections of the current
orangutan habitats including most of Sebangau might become unsuitable. These
impacts need to be anticipated urgently. Habitat restoration and planting new fruit
trees for orangutans can be helpful. Orangutans will require better opportunities to
migrate to higher and cooler habitats in the north, and there the preservation and
restoration of landscape connectivity is of major importance.
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Sebangau National Park is a very large area All trees in the permanent transects were measured for the first time in 2011 and

(568,000 ha) in the southern part of Borneo, this is repe.ated once a year. The diameter of ‘each tree is mea'sured at a fixed and'

. . . . marked point at the bole, so that the annual increase of the diameter can be precisely

in the Indonesian province of Central Kali- measured. The area (in square centimeters) of each tree is calculated from the
mantan. Most of it comprises swamp forests, in various development diameter. The total area of all trees in the transect is the so-called Basal Area which is
stages ranging from very open shrublands to closed canopy high for- the theoretical surface occupied by all the boles. The basal area in square meters per

hectare is the general measure for occupancy. The growth of a forest can be measured
by annually checking this basal area.

est. The area is famous for its large population of orangutans, one of
the largest populations in Borneo.

In 2007, the estimated average number of individuals was 5,400 orangutans. A REPRESENTATWE

b The next survey was conducted in 2015, and found an estimated average number EXAMPLE FRUM UNE The basal area in the first year of measurement was 37.12 square meters

of 5,826 orangutans. This implies a population increase of 7.8%. Sebangau was (m?) per hectare (ha). In the next year this basal has already increased to

' V officially established as a national park in 2004, with active involvement by WWF OF THE PERMANENT 38.52 m* per ha. Most of this increase was attained just by the diameter
from the very beginning. This includes the management of the national park in TRANSECTS growth of .all the trea.es; some add.ltlonal increase was caused by the saplings
collaboration with all stakeholders, restoration of damaged areas through dam that grew into trees in one year time. Between 2011 and 2014, no less than
building and replanting, and long-term research on the functioning of the ecosystem 75 young trees reached the diameter class of 10 cm or higher. Naturally

there were also some trees that died during this year but that number is
much lower than the growth. Most of these were small trees that could not
cope with the increasing competition for light through the canopy.

and its inhabitants, especially the orangutans. The orangutan population is doing
well nowadays, with increasing numbers of individuals inhabiting the previously
disturbed areas.

After three years the total basal area had already increased by 3.6 m?, which
is very fast for a mixed natural forest. The rapid increase by growth and
recruitment will continue for many years to come, until the forest canopy is

A research station was established in a severely damaged area in the eastern section
of Sebangau, where large stretches of land had been logged, burnt and drained by

canals. Research conducted at this station is mainly on terrain rehabilitation and entirely closed again by mature trees in all sizes.

replanting. The second research station, called Punggualas, was established in 2010

in the western section of Sebangau. The station is located in the middle of dense peat It can be clearly seen that the trees of the peat swamp forest grow fast and
swamp forest with high densities of orangutans and many other animal species. that many of the saplings develop well. Only a few trees died during this

period, leaving the remaining forest stand with healthy and vital trees. This
development will continue for many years, until the forest is full again with
the normal ratio of big and smaller trees.
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Impression of the Punggualas station with two of the transects.
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Tropical forests are dynamic ecosystems
PRU D U [T I V I TY with continuous developments of flora
and fauna. Trees grow in height and in
width, with increasing diameters of their stems, until they die

and collapse, returning their minerals to the soil. Seedlings
develop into saplings, and some of these grow into trees.

The under-storey of a peat swamp forest usually has a dense cover of herbs and
seedlings which follows the dynamics of the water level fluctuations. During the wet
season, most of the peat swamp forest is inundated and a dense cover of plants of the
forest floor grows in the water. During the dry season higher locations of the peat soil
become exposed and some of the herbaceous plants become dry.

Much of the forest of Sebangau was subject to illegal logging until a decade ago, and
in many locations the largest trees were removed by the loggers. Canals were dug
throughout the area which resulted in a dramatic change of the hydrology with peat
drying out during the dry season making it vulnerable to fires.

Nowadays the area is protected and disturbances have been reduced to a minimum.
The forest is now being restored in the worst disturbed locations by closing the canals
and replanting of open areas. In locations where there is still a decent canopy cover,
the forest can recover naturally.

This recovery can be measured by routinely examining the diameters growth of the
trees and the sapling that grow into new trees. There are always some trees that die
naturally, but this mortality is much lower than the growth of the recovering forest.

A network of permanent transects with a total area of 400 ha was established the

next year to facilitate the long-term research on the forest ecosystem. Each has
distance markers along its trail and all trees along the transects have been tagged
and recorded. All transects were given names so one knows directly where a certain
observation was made. The transects are surveyed on a regular base for sights and
marks, including nest counts of orangutans and other wildlife. Since 2010, 1,227
nests have been counted and every month new nests are found in the survey area.

HVONIL NVLNVAITYY / VISSNOAGNI-AMM @

Most of the nests are found in the lower canopy of the densiest forests. The number of
orangutans spending time in the research area has increased, with at least three new

individuals (an adult male, a young male and an adult female). Camera traps are used
for supplemental mammal surveys (such as sunbears), bird species are surveyed with

tele-lenses, and additional inventories are made of fish, frog and snake species.

Once a month each tree along every transect is examined for new leaves, dead leaves,
flowers and fruits. This is done to obtain knowledge on the patterns and periodicity of
leaf and fruit production of the tree species, called “phenology”. It is very important
to obtain knowledge on the fruiting intensities of the forest, as it provide essential
insight in the functioning of the entire ecosystem and its inhabitants.

16 The orangutan food trees of Sebangau The orangutan food trees of Sebangau 5
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A very high number of tree species can
be found in the peat swamp forests of

Sebangau. The tree species along the

0 F SE B AN G AU largest transects have all been identified

and herbarium material is available.
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Favorite orangutan
fruits of Sebangau:

Garcinia (wild mangosteen),
Nephelium (wild rambutan),
Myristica (wild nutmeg),
Diospyros (wild kaki &
persimmon)

Right behind the station is a loop trail with name plates on all the common tree spe-
cies, which is helpful for people who want to get to know some of the species. More
than 200 tree species have been identified in Sebangau, and about 30 of these species
can be considered very common, found in many locations of the forests. A few species
orginally comprised the major components of the forest canopy because of their large
sizes and high numbers. The Shorea trees were often the largest trees in the forests
with wide crowns towering over the canopy. Most of the large trees were removed
during the illegal logging period, but Shorea trees are still very common and will
gradually recover the canopy. Gonystylus trees were also important components of
the canopy, but recovery of this species is slower. Diospyros borneensis was previ-
ously an important component of the canopy and is still very common, as relatively
few trees of this species were removed.

Some species have become more common after the opening of the canopy by logging.
The best example of this is Campnosperma coriaceum, which is a light-demanding
species. Some of the most abundant species include Litsea, Elaeocarpus and Evodia
glabra.

The most abundant of the orangutans’ favorite fruit trees are the wild nutmegs
(Myristica) and the wild guavas (Syzygium). Nephelium trees are quite common
scattered throughout the forest, but another favorite, Garcinia, can only be found in
certain locations.

The forest floor is in many places covered by sedges (Cyperaceae), growing in clumps.
The characteristic pandan shrubs can be abundant forming a dense shrub layer of
spiny leaves. Occasionally orangutans eat the young shoots of these plants. Climbing
rattan palms grow scattered throughout the forest and the fresh cores of the stems
provide some additional food for orangutans. Small numbers of Nepenthes pitcher
plants grow scattered throughout the forest and obtain their nutrients mainly from
the insects that get caught inside the pitchers. A high number of epiphytic plants grow
on the stems and in the crowns of the older trees. Lianas are common in many loca-
tions and the fruits and flowers of many of the Liana species are eaten by orangutans.

The fruits of the trees appear in a very high variety, of course, with species from so
many different plant families. Some species produce rather large fleshy fruits, while
other species produce small berries or hard nuts. Some species produce fruits very
often, nearly every month, while other species produce fruits only once a year or even
less often. Most of the fruit species of this peat swamp forest are not very colorful; the
colors are often green, brown or dull yellow, only a few fruit species are red. The sizes
are generally quite small; most fruit species are within the 1-4 cm range and very few
are larger than 6 cm. Orangutans appear to have a preference for the larger fruit spe-
cies, but will also eat the small berries of a species such as Campnosperma coriaceum.

The orangutan food trees of Sebangau

Diospyros siamang
Cratoxylum arborescens
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Myristica sp1
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Diospyros borneensis
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Shorea spp. (Dipt.) Meranti

The genus Shorea is the source of Meranti timber, and the Shorea trees of Sebangau
underwent the same fate is the Ramin trees. There are more than 100 species of Sho-
rea species in Borneo, and in a wide variety of ecological and morphological character-
istics. In the peat swamp forests of Sebangau, three species are very common, but as
with Ramin, are nowadays found only in smaller diameter sizes. Recovery is almost as
fast as Ramin and 50 years from now Shorea trees can be the largest components of
the forest canopy again. Shorea trees follow very irregular fruiting patterns with often
several years without fruiting and then a period of high fruiting intensities, which is
known as “mast fruiting”. The winged and somewhat fatty fruits of Shorea are a well-
liked additional food source for orangutans.

14

PERIODS WITH LOW
FRUIT AVAILABILITY

Fruit availability is not constant throughout the year and can be low during certain
periods. Two of these periods have been recorded since the beginning of the phenology
research at Sebangau. It is important to know the food sources to orangutans during
these periods as it reveals the crucial species that bridge these periods and thus might
require additional protection or rehabilitation.

In September 2011, fruit availability in the forest was very low. The only species that
were producing considerable amounts of fruits were Alangium sp, Litsea sp. and
Nephelium sp.

It was not easy to the orangutans to get enough fruit during this period. The fruits of
Alangium and Litsea are quite small. Nephelium fruit however is larger and one of
their favorites; orangutans were frequently seen concentrating on the fruiting trees
of this species. This species is found scattered throughout most parts of the Sebangau
forests. Orangutans were otherwise eating more leaves than usual and were also feed-
ing on rattans shoots and small amounts of tree bark.

Another period with lower fruit availability occurred in August and September 2012.
Alangium sp. was again one of the species that was fruiting intensively during this pe-
riod. Elaeocarpus was also fruiting and these fruits are very nutritious for orangutans.
A minor fruiting period of Lithocarpus occurred during these months, with a limited
volume of fruits (acorns) available. Diospyros borneensis trees were fruiting but with
low intensities and a few Myristica fruits were available as well.

This information leads to the recommendation to stimulate the natural regeneration
of Alangium and to increase the number of Alangium saplings planted in the refor-

estation program. Neither in 2013 nor in 2014 did a noticeable period with low fruit
availability occur. This might be related to the fact that in these years the dry period
with lower rainfall was less prominent.

The orangutan food trees of Sebangau

© WWF-INDONESIA/
PRADINO / AJIM ARIADI / RESTU

Research has been done on the food sources of orangutans, revealing a variety of plant
species. The number of plant species eaten most often is however only a relatively
small portion of the total number of species of tropical forests. Large fleshy fruits are
often the favorite food of orangutans but other fruit species are eaten as well, includ-
ing even rather hard and sour nuts. Leaves are also eaten quite often and the orang-
utans appear to be less selective for these, as long as the leaves are not too old and not
too leathery.

The locations of all the tree species along the transects have been measured and
mapped. It is now known for each tree species where to find high concentrations of
that species. This facilitates the efficient planning of wildlife observations around trees
that are fruiting during certain periods.

T
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For instance, wild Mangosteens (Garcinia spp.) are very much liked by orangutans
and many other mammal species. Many mature trees of this species are found after
800 meters along the Metarius transect and between 140 and 400 meters along the
Owa transect. Surveys concentrated at these locations during the fruiting period of
wild Mangosteen will likely be rewarded with observations of primates, squirrels or
civets.

The rambutan fruit of the forest, Nephelium, is another favorite of orangutans. These
trees grow scattered throughout all of the transects, but are particularly common at
the first section of the Bekantan transect.

The trees that produce the Myristica fruits are more abundant than the previous spe-
cies, with up to 20 trees in a 100 meter section of the Metarius transect. At the end of
the Owa transect however, Myristica trees are absent, as shown in the graph below.
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NUMBER (Y-AXIS) OF MYRISTICA TREES ALONG THE METARIUS (M) AND OWA (O) TRANSECTS.
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Measuring and identifying
trees along the Metarius
transect

Alangium can play an important role by producing fruits during periods of low avail-
ability of other fruit species. Alangium trees however grow only at farther locations,
such as the last sections of the Owa and Bekantan transects. This species is almost
absent at the Metarius and Kahiu transects, so surveyors better walk some distance
before starting their observations during these periods.

The fruiting periods of Litsea are comparable to those of Alangium, but Litsea trees
are much more common. Many can be found at the first section of the Metarius tran-
sect and throughout the Kahiu transect; Litsea is one of most numerous tree species
throughout the Bekantan transect.

Tropical trees from peat swamp forests
generally bear leaves the whole year

8

around. Still, certain periods can often
be distinguished during which many new leaves are produced
as well as periods during which many old leaves are shed. After
several years of recording these events for each tree along the
transects, it is possible to recognize certain patterns.

During the months of July to October, only about 40% of all the trees produce new
leaves. The lowest leaf productivity is in September, when only about 20% of the trees
bear young leaves. This implies a lower food availability to animal species feeding
mainly on leaves, such as Presbytis leaf monkeys. It also implies a more limited

diet for orangutans, which feed on fresh leaves but not so much on old leaves. From
December to April, nearly all of the trees (100%) produce smaller or larger amounts
of new leaves.

Old leaves are shed throughout the year, though generally in small amounts. It is very
uncommon to find a tree with an open crown having shed most of its leaves. Usually
at least 50% of all trees shed some leaves throughout the year. During the months of
July and August, almost all of the trees shed some leaves.

The orangutan food trees of Sebangau

Myristica spp. (Myrist.)
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Nephelium sp. (Sapind.)
© BIBONG WIDYARTI, BINUANG

Syzygium spp. (Myrt.)
© WWF-INDONESIA / STEPHAN WULFFRAAT

Myristica spp. (Myrist.) “wild nutmeg”

Two species of wild nutmeg are very common in the forests of Sebangau, each with
different fruiting characteristics: the red nutmeg and the white nutmeg. The fruits

of these wild nutmegs are up to 6 cm long, and consist of a large seed (the actual
nutmeg), covered by arils (the mace) and then a fleshy layer, which is eaten by orang-
utans.

The red wild nutmeg is often starts fruiting in November or December, and then usu-
ally in short periods of 1-2 months. The number of fruits per tree is not high, but these
trees are very common.

The white wild nutmeg is fruiting more often than the red nutmeg, and during longer
periods (up to 4 month) which often start around April. This species has however a
more limited distribution than the red nutmeg. This implies that nutmeg fruits are
available to orangutans during many months of the year, however except during the
months of September and October these fruits are rarely found.

Nephelium sp. (Sapind.) “wild rambutan”

The fruits have a similar shape, though smaller, as the common rambutan and are
one of the favorites of orangutans. They can also eaten by humans, tasting sour but
sweet when fully ripe. The bark of this species can be recognized easily by the orange
color and dots and the trees grow scattered in most locations with a closed canopy.
The wild rambutans are often fruiting around October. There is however no guarantee
for fruiting once a year and sometimes long periods of more than a year without fruits
occur.

Syzygium spp. (Myrt.) “wild guavas”

Trees of the genus Syzygium are very common in the forests of Borneo, from the peat
swamp forests to the upper montane forests. The genus comprises a high number of
species, which are often difficult to distinguish from each other. All of the species have
in common that they produce fleshy fruits, that are eaten by orangutans. The wide
variety include some species with rather large fruits (up to 5 cm), but most are with
small fruits.

Fruiting of Syzygium trees occurs during most months of the year, but not during the
driest months of August and September. The number of fruits per tree is rather low
(less than 20% of the branches) and fruiting intensity is relatively constant without
peaks.

Gonystylus spp. (Thymelaeaceae) - Ramin

Trees of the genus Gonystylus are the source of the well-known Ramin wood, which
used to be in high demand in the international timber trade. Ramin trees were abun-
dant throughout the forests of Sebangau, but most of the larger trees were taken out
during the period of illegal logging. Ramin trees are still common here, but are found
only in the lower diameter classes (below 20 cm). The forest is however recovering
rapidly and gradually more and more Ramin trees reach maturity.

During the first years of phenology recording hardly any fruiting Ramin trees could be
found, but nowadays fruits are found more often. In June and July 2014 a number of
trees were seen to be fruiting, and these observations will increase as more trees are
growing into larger sizes.

The orangutan food trees of Sebangau 13
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Elaeocarpus spp. (Elaeoc.)
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Garcinia sp (Gutt.)

© WWF-INDONESIA / STEPHAN WULFFRAAT
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Lithocarpus spp.
© WWF-MALAYSIA / DONNA SIMON

stems are angular, and the bark is black but relatively smooth compared to most other
Diospyros species. This species is rarely fruiting: between June 2011 and December
2013 it was fruiting only once, and even then not all of the trees. Each tree produced
however many fruits and this attracted orangutans as well as other mammals. The
species grows under a forest canopy and is thus not suitable for reforestation purposes
in degraded areas.

Elaeocarpus spp. (Elaeoc.)

This species is common in most areas of Sebangau and is an important food source for
orangutans. The fruits are oval-shaped and up to 3 cm long, fleshy with a seed inside.
The trees produce fruits several times a year, and every 3 or 4 months there is a short
fruiting period. Elaeocarpus trees are often fruiting during periods when hardly any
other tree species are fruiting, and thus are very important to the survival of orang-
utans in this area.

Garcinia sp (Gutt.) - “wild mangosteen”

The fruits of Garcinia are large with a diameter of up to 8 cm. It is one of the largest
fruits of the peat swamp forest of Sebangau, where larger fruits (such as the wild
durian and wild jackfruit) are rarely found. The fruits contain about five juicy particles
and are very much liked by orangutans and other mammal species. Even to humans
these fruits are quite good to eat once one gets used to the sourness. This tree species
produces fruits fruiting at least once a year, usually in November-January. Another
fruiting period occurs often times in the middle of the year. Fruits are often produced
in high intensities with large amounts during peak periods. Empty skins can then be
found all around the vicinity of the fruiting tree, as orangutans and monkeys have
picked and eaten most of the fruits from the tree.

Lithocarpus spp. Tropical oaks (Fag.)

The fruits of Lithocarpus resemble the acorns of oaks (Quercus). These fruits are
pulpy and contain some tannin, but orangutans like to eat them. The species grow
scattered throughout the forests of Sebangau, but only in those locations that are
inundated during short periods as they cannot stand several months of inundation.
Fruiting is usually once a year around April and May and fruit productivity can be
high with more than a kilogram of fruits per tree. Minor fruiting periods might occur
during other months of the year.

Litsea (Laur.)

This species is abundant in certain locations, but absent in others. Their distribu-
tion is probably correlated to the composition of the peat soil. The fruits are generally
smaller than 1 cm in diameter, and are placed in cupules. Each fruit has a large seed,
surrounded by some flesh. The fruits are eaten by orangutans but given the shape of
the fruit with its hard cupule, they need a large amount to fill their stomachs. Litsea is
regularly fruiting each year from November to January.

Madhuca sp. (Sapot.) “wild custard apple”

The skin of the fruit of this species is full of white latex, which starts dripping as soon
as the fruit is picked or cut. Notwithstanding this sticky latex, this fruit is liked by
orangutans. The fruits are small but grow in bundles, and are of a greenish yellow
color. Madhuca trees grow scattered throughout the Sebangau forest. Fruiting does
not occur often and only during irregular, short periods. Each location in the Seban-
gau forest has a different fruiting period for Madhuca, which makes its very hard to
predict where the next fruiting period will occur.

The orangutan food trees of Sebangau
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The intensity index provides a better insight whether many or few amounts of leaves
are produced or shed. By far the highest amounts of new leaves are produced during
the months of January to April. The amounts of new leaves are low during the months
of July to September. The amount of dead leaves is higher than the amount of new
leaves during this period. Otherwise the amount of shed leaves appears to be rather
constant throughout the year.

The production of new leaves coincides to a certain extent with the rainfall distri-
bution throughout the year. During the driest months, with the lowest rainfall, the
amounts of new leaves produced are at the lowest level. Once the rainfall increases,
leaf production also increases, with the highest production during the wettest
months.
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Flowering and fruiting of the trees are naturally strongly correlated, as fruiting
occurs after flowering and pollination. The percentage of trees flowering can be
quite high with up to one quarter of all trees producing flowers. Occasionally (less
than 5%) orangutans eat the flowers of certain species. The highest numbers of trees
flowering occur in the months of April and May, while during the months of October
and November less than 5% of all trees bear flowers. The flowering intensity index
takes into account not only the number of trees flowering, but also the percentage of
the branches of each tree that are bearing flowers.

Flowering intensities can be quite high, even during periods with few trees
flowering. Those few trees often bear high numbers of flowers, taking advantage of
the temporary limited competition from other trees. The highest overall flowering
intensities are of course recorded during the months of April and May when the
highest number of trees are flowering. Flowers of most of the peat swamp forest trees
are not very conspicuous: most of them are small and colored greenish yellow. Still,
the forest canopy looks very special during periods of high flowering intensity, with
many shades of light green.

Flowering periodicity appears to be correlated to rainfall patterns. Flowering
intensities are the highest at the end of the rainy season and the beginning of the
drier season. The lower rainfall and particularly the increased number of days
without rain appear to trigger the flowering of many trees. The flowering intensities
gradually decrease with the ongoing drier period and are the lowest during the
driest month of August. The increasing rainfall at the end of September coincides
with higher flowering intensities, which continue during the first months with heavy
rainfall. The ongoing rainy season with rain days almost every day in January and
February coincide with the lowest flowering intensities of the year.
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The intensities of trees fruiting are always much lower than intensities of flowering, as
only a portion of all the flowers develop into fruits. Many flowers drop from the trees
before fertilization and it is a common sight to find the forest peat floor covered in
dead flowers. Flower consumption by animals other than orangutans is also a rather
important issue in the peat swamp forests.

It takes time from pollination to fruit development, and fruiting periods are there-
fore some weeks later after the flowering periods. On the other hand, fruits will often
remain longer on the trees than their flowers. The highest fruiting intensities therefore
occur during the months of May and July with another fruiting peak in November fol-
lowing the increased flowering in September and October.

This high level of fruiting can often be noticed by the many fruits dropped to the forest
floor. The lowest fruiting intensities occur usually during the months of September
and October. The amounts of fruits available during these months are indeed much
lower, which has major impacts on the diet for orangutans and many other animal
species such sunbears, civets, squirrels and hornbills.

Following flowering, fruiting periodicity also appears to be correlated to rainfall
patterns. The massive flowering at the end of the season with the highest rainfall is
followed by increasing amounts of fruits during the next months. Fruit availability
decreases during the driest months.

It is very important to obtain knowledge on the fruiting intensities of the forest, as
it provides essential insight in the functioning of the entire ecosystem and its inhab-
itants. The fruiting periods and intensities of all the major species have now been
recorded and are starting to show some regular patterns.

The fruiting periodicity of the various tree species show many different patterns and
strategies. Orangutans appear to have a kind of knowledge of these patterns for their
most important food species. This was observed by long-term orangutan researchers
(Rijksen, Galdikas). They move from one location with fruiting trees to another and
they might spend a few days at a particularly “fruitful” location.

Some species produce fruits almost constantly, discontinued only by short intervals
of recovery. Most species however produce fruits only during certain periods. It is
often possible to recognize a regularity or periodicity in the fruiting patterns of these
species. Many species produce fruits once or twice a year, often during certain months.
Some species produce fruits only infrequently and not even every year. Fruiting of
such species is often triggered by natural phenomenons such as extreme droughts.

THE FRUITING
CHARACTERISTICS OF
THE MOST COMMON
SPECIES OF SEBANGAU

Alangium sp (Cornaceae)

The fruits of this species are small (about 1.5 cm) berries, which are red when fully
ripe. Alangium fruits are placed in small panicles, with about 6 fruits per panicle and
several panicles on a branch. These fruits are eaten by orangutans and although not
one of their favorites, they play an important role as food source during periods with
few other fruits available in the forest. They usually break the entire branch instead

of picking each panicle. The tree species in common in certain locations of the deeper
parts of the forest, such as the last sections of the Owa and Bekantan transects. Fruit-
ing does not follow very specific fruiting periods recognizable as such and the trees can
produce fruit several time a year, but long periods without fruits can also occur.

10 The orangutan food trees of Sebangau
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Diospyros borneensis (Eben.)
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Aporosa sp. (Euph.)

This species is common throughout the forest of Sebangau and is an important food
source to many animal species. Although the fruits are small (less than 2 cm) and con-
tain three large seeds and little flesh, they grow on spikes with many of these fruits.
Orangutans and other primates can just pick the spikes and eat the fruits one after
the other. Fruiting occurs during short periods once a year, often around December,
which makes this species a steady component of the orangutan diet.

Evodia glabra (Rut.)

This species can stand long periods (several months) of inundation and is very com-
mon in the wettest sections of the Sebangau forests. The trees are fruiting very often
and fruits are produced in large amounts, often showing intensity peaks. These small
trees are very common but unfortunately their fruits are not eaten by orangutans
because these fruits are toxic to them.

Campnosperma coriaceum (Anac.)

This species is one of the most conspicuous trees in the forest of Sebangau, with its
leaves that grow as long 40 cm. It is a typical species of recovering forest and seedlings
can only develop in open spots. This implies that the number of trees of this species
will gradually decline with the continuing recovery of the forests of Sebangau. The
fruits are rather small, 1.5 cm diameter, and in the shape of a very small mango. The
species is indeed related to the mango (Mangifera), the same family. The fruits are
not sweet but are liked by orangutans and are a steady component of their diet. Fruit
productivity is high as there are usually two fruiting periods each year: a long fruiting
period from October or November till February or March, and another fruiting period
from May to July. During these periods, fruiting intensity peaks often occur in the
middle of the seasons.

Cratoxylum arborescens (Hypericaceae)

This species is very common in locations with an open canopy and can stand long
periods of inundation. The small fruits with many seeds and hardly any flesh are how-
ever rarely eaten by orangutans. Fruiting occurs annually during short periods, often
in June-July.

Diospyros borneensis (Eben.) “wild persimmon”

Several species of Diospyros are present in the forests of Sebangau. Two of these spe-
cies are common and can be easily distinguished by looking at the bark of the stems.

The most common species is Diospyros borneensis and these trees with their black
charcoal-like bark can be found almost everywhere. The fruits are less than 3 cm in di-
ameter, so much smaller than the fruits of Diospyros siamang, another common Dio-
spyros species. The fruits are eaten by orangutans and are a stable component of their
diets. Fruiting of Diospyros borneensis occurs in long periods, usually interspersed by
intervals of only 3-4 months without fruit. Each tree produces only small amounts of
fruits, but with so many trees frequently fruiting almost everywhere, orangutans can
regularly get food from this species.

Diospyros siamang (Eben.) “wild kaki”

This species is not as common as the previous species but can still be found scattered
throughout the forests of Sebangau. Diospyros siamang has large fleshy fruits, up
to 8 cm in diameter, and is very much liked by orangutans and other mammals. The

The orangutan food trees of Sebangau 11




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


