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19.1  Introduction

Due to the variation in biogeography, habitat, and disturbance, tree species in 
tropical forest varies greatly from place to place in terms of composition and di-
versity (Whitmore 1998). Altitudinally, the changes in community structure and 
species composition are influenced by the variation of soil and climatic factors. 
In addition, other factors such as historical processes, biotic interaction, competi-
tion, natural disturbance, and microclimatic are being recognized to play impor-
tant roles.

In Malaysia, five forest zones are developed from climatic climax formations, 
i.e., lowland Dipterocarp forest (0-300 m above sea level (a.s.l.)), hill Diptero-
carp forest (300-800 m a.s.l.), upper hill Dipterocarp forest (800-1100 m a.s.l.), 
oak-laurel forest (1100-1600 m a.s.l.) and montane ericaceous forest (above 
1600 m a.s.l.) (Symington 2004). These forests are characterized by species 
composition. The first three forest types are mostly dominated by trees from the 
Dipterocarpaceae family, hence they are termed as dipterocarp forests. Montane 
ericaceous and oak-laurel are characterized by an abundance of trees from Faga-
ceae–Lauraceae and Ericaceae families, respectively. They can be distinguished 
by a number of structural characters which include the size of canopy height, 
canopy layer, leaves, and the presence of vascular and nonvascular epiphytes and 
climbers (Table 19.1). The montane forest also differs from lowland in having 
fewer and smaller emergent trees, flattish canopy surfaces, gnarled limbs, and 
denser sub-crowns (Whitmore 1984). The montane ericaceous and oak-laurel 
forests are moist and are characterized by a thick layer of moss and bryophytes.
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In Peninsular Malaysia, montane rainforest communities are scattered and few. 
With the exception of Cameron Highlands and Fraser’s Hill, they are mainly mini-
mally disturbed, undisturbed, or totally protected such as Gunung Benom in Krau 
Wildlife Reserve (Latiff and Mohd Shaffea 2011) and Gunung Tahan in Taman 
Negara Pahang. While both montane ericaceous and oak-laurel forests occupy a 
relatively small land area in the country, according to Soepadmo (1987), about 25 % 
of flora in Peninsular Malaysia is confined to these forests. This suggests that flo-
ristic composition of montane can be considered as rich in species which is partly 
due to endemism.

Despite being recognized as among the oldest pristine tropical rain forests 
in Malaysia, the uniqueness and endemic variety of flora of Imbak Canyon and 
Mount Ledang have not been fully explored and is scientifically documented. In 
recognizing the need of providing an inventory of tree species occurring in this 
area, this chapter aims at identifying the major forest types and tree communi-
ties in these areas, studying changes in tree species along altitudinal gradients 
and presenting the list of tree species collected in the these two areas ranging 
from lowland forest extending to hill, upper hill, montane, and oak-laurel forest 
trails. Such basic information is of importance to the understanding of the species 
distribution, conservation requirements, and economic potential of tree resources 
which may contribute towards developing and managing the available resources 
on a sustainable basis.

Table 19.1  Structural differences between five forest formations. (van Stennis 1984; Whitmore 
1984; Wyatt-Smith 1963; Kiew 1992)
Structural 
properties

Lowland 
dipterocarps 
forest

Hill diptero-
carps forest

Upper hill 
dipterocarps 
forest

Montane 
ericaceous 
forest

Oak-Laurel 
forest

Canopy 
height (m)

25–45 25–45 15–33 15–33 1.5–18

Tree canopy 
layer

Three Three Three Two/one One

Leaf size Mesophyll Mesophyll Mesophyll Mesophyll/
microphyll

Mesophyll/
pachyphyll

Vascular 
epiphytes

Abundant Abundant Abundant Frequent Rare

Nonvascular 
epiphytes

Occasional/
abundant

Occasional/
abundant

Occasional/
abundant

Abundant Abundant

Climbers Frequent/
abundant

Frequent/
abundant

Frequent/
abundant

Frequent Very few

Buttress Frequent/large Frequent/
large

Frequent/
large

Uncommon/
absent

Uncommon/
absent

Cauliflory Frequent Frequent Frequent Uncommon/
absent

Uncommon/
absent
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19.2  Material and Methods

19.2.1  Study Areas

19.2.1.1  Imbak Canyon, Sabah

Imbak Canyon is located on the south of Telupid (5°6ʹ34.49″°N, 117°0ʹ9.01″ E) 
within the Sabah Foundation Conservation Area in the state of Sabah, Malaysia 
(Fig. 19.1). Landscape of Imbak Canyon is varied from nearly flat, low undulating 
with river valleys to the hill and montane forest habitats (Fig. 19.2). The orienta-
tion and shape of the canyon follow the main river system of Imbak River. The 
floor of the 25-km canyon lies about 150 m a.s.l., whereas the rim of Canyon rises 
to more than 1500 m a.s.l. Imbak Canyon is part of Borneo, the third largest island 
in the world and has been acknowledged as one of the most well-known centers 
of plant diversity in the world (Soepadmo and Wong 1995). In certain localities 
in Sabah, where extensive botanical exploration has been conducted, much has 
been written that the species diversity is extremely high. For example, according 
to Beaman and Beaman (1990), the Mount Kinabalu Park contains not less than 
4000 species of vascular plants in 180 families and 980 genera.

Fig. 19.1  Locations of Mount Ledang and Imbak Canyon, Malaysia
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19.2.1.2  Mount Ledang National Park, Johor

Mount Ledang, also known as Mount Ophir, is a mountain situated at Gunung 
Ledang National Park (2°22′27″ N, 102°36′28″ E) in the state of Johor, Malaysia 
(Fig. 19.1). The mountain is standing at an altitude of 1276 m a.s.l. in the area of 
8675.2 ha, and is located between the states of Johor and Malacca. Mount Ledang 
was gazzetted as a National Park in 2003. The park holds four distinct vegetation 
types which include lowland dipterocarp forest, hill dipterocarp forest, lower mon-
tane, and montane ericaceous.

19.2.1.3  Specimen Collection

Specimen collections in Imbak Canyon were conducted in three localities, viz: (1) 
the vicinity of the principal base camp of Mount Kuli Research Station, (2) along 
the riparian forests from the base camp to waterfall (referred to as Riverine trail), 
and (3) along the forest trail from base camp to the highest point of heath montane 
forest (known as Ridge trail) (Fig. 19.1). In Mount Ledang, botanical specimens 
were collected at two trails. These were (1) the forest trail from dam base camp 
to the upper montane forest at the plateau base camp and continued to the highest 
point where the telecommunication tower was erected (Fig. 19.3), and (2) along the 
riparian forest from the park rangers’ office.

During the surveys in both locations, attempts were made to make a collection 
of fresh leaves along with flowers or fruits with the assistance from tree climbers. 
As collecting complete specimens from canopy tree is often difficult, fallen leaves, 

Fig. 19.2  Digital elevation model shows the topography of Imbak Canyon and the expedition 
trails
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fruits, and flowers were collected from the ground. Specimens collected, where pos-
sible, were identified during the collection. A GPS receiver was used to determine 
the topographic elevation of the specific points in the trails. Trail elevation profiles 
for Imbak Canyon and Mount Ledang were then produced to study the altitudinal 
changes in tree species distribution along the gradients.

All botanical specimens collected were deposited in the herbarium laboratory 
of the Centre of Biodiversity and Sustainable Development, Universiti Teknologi 
MARA, Puncak Alam, Malaysia. Whenever possible, the conservation status of the 
species was cross-checked with the information from the International Union for 
Conservation of Nature (IUCN) Red Listdatabase (IUCN 2013). The IUCN red list 
provides taxonomic, conservation status, and distribution information on taxa that 
are facing a risk of extinction.

19.3  Results and Discussion

All tree species collected from Imbak Canyon and Mount Ledang were identified 
and are alphabetically listed in Appendix 1. For Imbak Canyon, the Sabah’s vernac-
ular names in the list were referred from the Preferred Check-List of Sabah Trees 
(Sabah Forestry Department 2005). Whenever possible, the conservation status for 
the species listed were included based on the information from the IUCN Red List 
(IUCN 2011).

Fig. 19.3  Topographic map of Mount Ledang shows the topography, expedition trail ( blue dotted 
lines) and base camp location (in red triangles)
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19.3.1  Tree Communities of Imbak Canyon

From the analysis, it was observed the pristine Imbak Canyon forest holds a high 
diversity of trees. In all study sites combined, the total number of tree families 
enumerated along the study trails amounted to 40. Figure 19.4 shows the distri-
bution of tree families found in the study areas in relation to the number of taxa 
they belong to. Detailed analysis on individual specimens revealed that the fami-
lies consist of a total of 85 genera and 149 taxa. In terms of tree family, the areas 
surveyed are rich with the species from the family of Dipterocarpaceae. Specifi-
cally, a total of 38 taxa from Dipterocarpaceae family were encountered in the 
study trails. The second common family is Guttiferae with 13 taxa, followed by 
Lauraceae (9 taxa), and Leguminosae and Myristicaceae, both account for 8 taxa 
from the total taxa encountered during the survey periods. Other important fami-
lies that occur in the study trails include Burseraceae, Euphorbiaceae, Myrtaceae, 
Rubiaceae, Sterculiaceae, and Podocarpaceae.

19.3.1.1  Riverside Forest and Stream Vegetation

Within and outside the principal base camp in Imbak Canyon are riparian forests 
that harbor some interesting plant life. Elevation profile of riverine trial associ-
ated with the common tree species encountered in the expedition trails is shown 
in Fig. 19.5. Smaller trees and treelets that are especially common in the ripar-
ian forests include Psychotria sp., Rennellia speciosa (Rubiaceae), Calophyllum 
obliquinervium (Guttiferae), Canarium denticulatum (Burseraceae), and Dillenia 
excelsa (Dilleniaceae). Tree species from Dipterocarpaceae (i.e., Dipterocarpus 
kunstleri, Shorea macrophylla, Shorea parvifolia, and Parashorea tomentella) 
are common big trees encountered on both flat ground and farther away from 
the stream. Besides these, Hopea nervosa was frequent and easy to identify by 
its stilt roots. Below canopy level, the medium-sized to smaller tree species 
found include Casearia clarkei (Flacourtiaceae) and Neesia sp. (Bombacaceae). 
Joining the medium-sized trees are a number of canopy-height trees including 
Octomeles sumatrana (Datiscaceae), Lithocarpus curtisii (Fagaceae), and Dua-
banga moluccana (Sonneratiaceae), the latter is characterized by its monopodial 
branching. A common emergent non-dipterocarp tree species along the riverside 
is Koompassia excelsa (Leguminosae). In openings or gaps of the stream banks, 
it is not usual to find pioneer species of Artocarpus anisophyllus (Moraceae), 
Macaranga triloba, Macaranga hypoleuca, and Macaranga gigantea (Euphor-
biaceae). Along some open banks and forest edges, the small tree Vitex pinnata 
(Verbanaceae) and Leea indica (Leeaceae) are occasionally found.
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19.3.1.2  Lowland, Hill, and Upper Dipterocarp Forests

Figure 19.6 shows an elevation profile of the ridge trail that shows altitudinal 
changes of tree species. Lowland dipterocarp forests in the expedition areas of 
Imbak occur from 270 m a.s.l. As the name implies, an interesting character of the 
lowland dipterocarp forest is the occurrence of dipterocarps within six out of nine 

Fig. 19.6  Elevation profile of ridge trail of Imbak Canyon and some common species encountered

 

Fig. 19.5  Elevation profile of riparian trails of Imbak Canyon and some common species 
encountered
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genera. These include Shorea johorensis, Dipterocarpus caudiferus, Parashorea 
tomentella, Hopea nervosa, Vatica maingayi, and Dryobalanops lanceolata.

Many other groups of plants contribute to the complexity of the forest in Im-
bak Canyon. A variety of palms (tall palms, understorey palms, and rattans) are 
especially common, while lianas and epiphytes are frequently encountered in 
the lowland forests. Small trees that are common in this area include Glochid-
ion borneensis (Euphorbiaceae), Magnolia sp. (Magnoliaceae), Actinodaphne 
pruinosa (Lauraceae), and Fordia curtisii (Leguminosae), whereas the common 
medium-sized trees include Knema stenophylla subsp. longipedicellate, Horsfiel-
dia polyspherula (Myristicaeae), Heritiera javanica (Sterculiaceae), Mezzettia 
leptopoda (Anonaceae), and Garcinia sp. (Guttiferae). Horsfieldia and Knema 
can be identified by their red sap from the inner bark. Along the trail, different 
tree communities were observed towards higher elevation to ridge trail. Here, 
Tristaniopsis whiteana (Myrtaceae) is common, distinctive by its peeling barks 
with mixed reddish brown to gray-white hues. Diospyros wallichii (Ebenaceae) 
grows occasionally and is conspicuous in this forest by its black bark. Other tree 
includes Gluta aptera (Anacardiaceae), which can be identified among other trees 
by its black sap from the inner bark.

Within the hill dipterocarp forests, tree species from the genus of Shorea 
(Dipterocarpaceae) are common big trees encountered along the trails. These 
include Shorea obscura, Shorea laevis, Shorea maxwelliana, and Shorea guiso. 
They are much encountered on the upper hill dipterocarp forests. Together with 
these emergent dipterocarps are a number of big non-dipterocarp trees such as 
Lithocarpus ewyckii (Fagaceae), Parinari oblongifolia (Chrysobalanaceae), 
Campnosperma squamatum (Anacardiaceae), and Sindora echinocalyx (Legu-
minosae). Smaller trees occasionally encountered along the upper hill forests 
include Lasianthus sp. (Rubiaceae), Dysoxylon sp. (Meliaceae), Payena main-
gayi (Sapotaceae), and Polyalthia cauliflora (Anonaceae). At the time of the 
study, Polyalthia cauliflora was among a few flowering trees with the inflor-
ences borne on the main trunk.

19.3.1.3  Lower Montane Forest

Lower montane forest was observed before the peak of ridge trails with the pres-
ence of lower montane vegetation at 895 m a.s.l. At this elevation, dipterocarps 
and other common lowland families such as Leguminosae, Euphorbiaceae, and 
Myristiceae begin to diminish and replace by a diversity of species from tree fami-
lies such as Myrtaceae, Fagaceae, and Lauraceae. At this elevation, Syzygium sp. 
(Myrtaceae), and Calophyllum nodusum, Calophyllum depresinervosum (Guttif-
erae), and Schefflera sp. (Araliaceae) form the main tree association. At 950 m 
altitude, the forest is mossy and is characterized with low-statured vegetation and 
devoid of emergent trees.
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19.3.1.4  Summit Zone of Ridge Trail

The summit zone occurs on the ridge trail (1080 m a.s.l), among highest peaks 
in Imbak Canyon. The forest type in summit zone is montane heath forest. Heath 
forest, also known as kerangas forest occurs on acidic sandy soils that are result 
of the area’s siliceous parent rocks. Within the summit zone, trees from the family 
of Podocarpaceae are very common montane taxa such as Podocarpus neriifolius, 
Dacrydium elatum, Falcatifolium falciforme, and Phyllocladus sp. The first two 
species are much encountered before the summit, whereas Falcatifolium falciforme 
and Phyllocladus sp. are distinctly common around the summit zone. This elevation 
zone also supports a large variety of pitcher plants. Other montane taxa such as Ac-
ronychia sp. (Rutaceae) as well as Lindera montanoides (Lauraceae) also occur. An 
interesting finding of the montane health forest of Imbak Canyon is the occurrence 
of the only dipterocarp Shorea monticola in the summit zone despite its absence in 
the lower elevation (Fig. 19.5).

19.3.2  Tree Species of Special Interest in Imbak Canyon

Imbak Canyon is an interesting conservation area in terms of landscape variation 
and conservation potential. It shelters species that are endemic to the area although 
they may be found in other parts of Borneo. Of all trees documented, four taxa 
are reported to be endemic to Borneo. These include Knema stenophylla subsp. 
longipedicellate, Dryobalanops lanceolata, Actinodaphne montana, and Shorea 
monticola (Appendix 1). Knema stenophylla subsp. longipedicellate normally oc-
curs in lowland dipterocarp forest to lower montane forests (de Wilde 2000). In 
this survey, the species was found at the ridge trail of about 795 m a.s.l. Ashton 
(2004) reported that Dryobalanops lanceolata is common and widespread in Sa-
bah, Sarawak, and Brunei. In this study, this taxon was observed to form abundant 
saplings under the closed canopy mostly on the lowland areas and lower slopes up 
to 700 m altitude.

Shorea monticola is another endemic species of Borneo commonly found in the 
upper limits of upper dipterocarp forests at 600–1500 m altitude. In Imbak Canyon 
area, this species is found at the peak of ridge trail of 1080 m altitude. Ashton (2004) 
reported that this taxon also commonly occurs in Kinabalu National Park and Mulu 
National Park in Sarawak.

The IUCN Red List data were used to provide the information on the conserva-
tion status of some of listed tree species collected from this survey. Based on the list, 
five species from the family of Dipterocarpaceae, viz, Parashorea malaanonan, 
Vatica maingayi, Dipterocarpus grandiflorus, Dipterocarpus kunstleri, and Shorea 
johorensis, are reported to be critically endangered (Appendix 1) which may require 
a combination of sound research and some conservation attention.
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19.3.3  Forest Communities and Tree Flora of Mount Ledang

19.3.3.1  Family of Trees

Mount Ledang equally holds a high diversity of trees with a total number tree fami-
lies enumerated from all study areas amounting to 62. Figure 19.7 shows the distri-
bution of tree families that occur in the study area in relation to the number of taxa. 
Observations of specimens indicated that the tree families consist of 143 genera and 
222 taxa. Generally, the areas surveyed are rich with the species from the family 
of Myrtaceae. Overall, a total of 24 taxa which belong to Myrtaceae family were 
encountered in the study trails. The second was the family of Euphorbiaceae with 21 
taxa, followed by Moraceae (18 taxa), Dipterocarpaceae (17 taxa), and Rubiaceae 
(15 taxa). The next five important tree families that occur in the study trails include 
Theaceae, Guttiferae, Apocynaceae, Leguminosae, and Hypericaceae, with a num-
ber of taxa ranging from 10 to 13. Twelve families recorded the number of taxa be-
tween 5 and 9, and the remaining 40 families with the range of 1–4 taxa (Fig. 19.7).

19.3.3.2  Tree Communities in the Riparian Forests of Mount Ledang

Riparian forests are narrow, ribbon-like corridors that occur adjacent to many 
streams (Baker et al. 2002). The ecological structure and function of riparian forests 
and the associated streams are profoundly intertwined. According to Damasceno-
Junior et al. (2005), variations in topography, landform, and soils in riparian forests 
have strong effects on species composition, distribution, and structure. Near the 
park rangers’ office of Mount Ledang National Park are riparian forests that harbor 
some interesting plant life. The river flows down through rocky mountain and many 
cascades at different heights which created many small pools. Smaller trees and 
treelets that are especially common in the moist areas include Ixora sp., Rennellia 
elliptica, Canthium didymium (Rubiaceae), Barringtonia macrostachya (Lecythi-
daceae), Baccaurea parviflora (Phyllanthaceae), and Microcos latifolia (Tiliaceae). 
Besides these, Saraca multiflora (Leguminosae) was frequent and easy to identify 
by its purple young leaves hanging from the ends of the branchlets.

Tree species from Dipterocarpaceae (i.e., Shorea multiflora), Moraceae (i.e., 
Artocarpus elasticus), Sapotaceae (i.e., Palaquium obovatum), and Leguminosae 
(i.e., Sindora coriacea and Dialium platysepalum) are big trees encountered on 
farther away from the stream. Dillenia reticulata (Dilleniaceae) can be identified 
from its big obovate leaves and stilt roots. Other medium-sized tree species found 
include Knema scortechinii (Myristicaceae), Diospyros styraformis (Ebenaceae), 
and Ixonanthes reticulata (Ixonanthaceae). Knema is distinguished by its red sap 
produced from the stem from a slight incision made on the bark, whereas Diospyros 
by its distinctive black bark, and Ixonanthes by its bole which often fluted. In the 
openings or gaps of the stream banks, it is not usual to find pioneer species from 
Euphorbiaceae (i.e., Croton argyratus, Croton laevifolius, and Macaranga sp.).
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19.3.3.3  Lowland, Hill, and Upper Hill Dipterocarp Forests

The expedition trail and its elevation profile for the journey to the peak of Mount 
Ledang are presented in Figs. 19.3 and 19.8, respectively. The exploration began 
from the lowland dipterocarp forest zone at 257 m altitude. As the name implies, 
the Dipterocarpaceae are mainly lowland rainforest trees. Trees from this fam-
ily are the most important timber in Malaysia. A number of Dipterocarpus and 
Shorea were found in this area. These include Dipterocarpus crinitus, Dipterocar-
pus cornutus, Dipterocarpus kerrii, and Dipterocarpus kunstleri. Five species of 
Shorea encountered along the trails were Shorea leprosula, Shorea macroptera, 
Shorea parvifolia, Shorea pauciflora, and Shorea ovalis. Other dipterocarps found 
within this elevation include Anisoptera curtisii. Trees from Dipterocarpaceae can 
be identified from the barks which usually produce resins. Other emergent trees 
from non-dipterocarp group found in this area include Koompassia malaccensis 
(Leguminosae), Ochanostachys amentacea (Olacaceae), and Dyera costulata 
(Apocynaceae).

Small and medium-sized trees that are common in this area include Cinnamo-
mum iners (Lauraceae), Gardenia tubifera (Rubiaceae), Gnetum gnemon (Gneta-
ceae), Memecylon cantleyi (Melastomataceae), and Pimelodendron griffithianum 
(Euphorbiaceae). Cinnamomum can be identified by its aromatic smell from the 
inner bark and its trinerved leaf characters. Other than timber trees, many other 
groups of plants contribute to the complexity of the lowland dipterocarp forests. For 
example, a variety of bamboo, rattans, and palms are especially common as well as 
climbers and epiphytes.

Different tree communities occurred in the higher elevation along the trail to 
the peak of Mount Ledang. In the hill dipterocarp forests, Shorea platyclados 
(Dipterocarpaceae) is common. Tree non-dipterocarp species such as Cratoxy-
lum formosum (Hypericaceae), Syzygium filifrome (Myrtaceae), Calophyllum 
sp. (Guttiferae), and Gluta wallichii (Anacardiaceae) grow occasionally in this 

Fig. 19.8  Trail elevation 
profile and some common 
genus encountered in Mount 
Ledang
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zone. Cratoxylum is distinctive from its iodine-colored sap from the inner bark 
and its prickly stem. Syzygium can be indentified from its simple opposite leaf 
arrangement and jambu smell characters, whereas Calophyllum also from its 
simple and opposite leaf arrangement but with parallel secondary veins. Mean-
while, Gluta can be distinguished from other trees by its black sap from the 
inner bark.

In the open sites of hill dipterocarp forest, some pioneer species such as Ma-
caranga gigantea, Macaranga triloba, Sapium baccatum, Endospermum diade-
num (all from Euphorbiaceae), and Cratoxylum cochinchinense (Hypericaceae) 
are common. Together with these secondary species, a number of medium-sized 
non-dipterocarp trees such as Lithocarpus sp. (Fagaceae), Scaphium macropodum 
(Sterculiaceae), and Artocarpus scortechinii (Moraceae) were encountered along 
the hill dipterocarp forests.

Within the upper hill dipterocarp forest, tree species of Shorea (Dipterocar-
paceae) are very common big trees along the trails. These include Shorea curtisii 
and Shorea exelliptica. Shorea curtisii is a typical member of upper hill forest 
habitat, specifically in valleys of the hill. It is a large emergent tree with a straight 
and fissured bole. Together with these emergent dipterocarps are a number of 
non-dipterocarp trees such as Gynotroches axillaris (Rhizophoraceae), Elaeo-
carpus floribundus (Elaeocarpaceae), and Tristaniopsis razakiana (Myrtaceae). 
Tristaniopsis is distinctive in terms of its peeling barks with mixed reddish brown 
to gray-white hues. Smaller trees occasionally encountered along the upper hill 
trails include Randia scortechinii, Timonius wallichianus (Rubiaceae), Scutin-
anthe brunnea (Burseraceae), and Gynotroches axillaris ( Rhizophoraceae).

19.3.3.4  Lower Montane Forest

During the expedition, lower montane forest was observed before the peak of trails 
with the presence of lower montane vegetation (e.g., Ploiarium alternifolium—
Bonnetiaceae) at 1018 m altitude. At this altitude, dipterocarps and other common 
lowland families such as Leguminosae, Euphorbiaceae, and Myristiceae begin 
to diminish and are replaced by a diversity of species from tree families such as 
Myrtaceae and Theaceae At this elevation, Baeckea frutescens, Leptospermum fla-
vescens (Myrtaceae), and Eurya nitida (Theaceae) form the main tree association. 
At 1030 m altitude, the forest is mossy and is characterized with low-statured veg-
etation and devoid of emergent trees.

19.3.3.5  Upper Montane Forest

The upper montane zone occurs on area of telecommunication tower at the end 
of the trail (1190 m altitude) which is among the highest peaks in Mount Ledang. 
Within the zone, trees from the family of Podocarpaceae are very common montane 
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taxa such as Podocarpus neriifolius, Dacrydium elatum, and Dacrydium beccarii. 
They are also much encountered along the trails before the summit. Together with 
these communities are Magnolia montana (Magnoliaceae), Ardisia retinervia (Myr-
cinaceae), and Mastixia retinervia (Cornaceae) which distinctly common around 
the summit zone. This elevation zone also supports a large variety of pitcher (Ne-
penthacaeae) and ginger (Zingiberaceae) plants. Other montane taxa such as Clero-
dendrum sp. (Lamiaceae), Schima wallichii (Theaceae), Leptospermum flavescens 
(Myrtaceae), as well as Ficus cf. sinuata (Moraceae) also occur.

19.3.4  Maesa fraseriana: A Potential New Record for Mount 
Ledang

Maesa fraseriana, belonging to Maesaceae, is a small shrub (up to 2 m tall) or 
woody climbers (up to 7 m tall) that is endemic to montane forest of Fraser’s Hill 
(Fig. 19.9). Utteridge (2012) reported that this species is known from five localities 
based on ten collections. All collection was from Fraser’s Hill except for a single 
outlier from Ulu Klang. However, according to Utteridge (2012), it is possible that 
Maesa fraseriana is found within the central range of Peninsular Malaysia with 
an extent of occurrence of the collection within 1000 km2. Due to the evidence of 
habitat decline in Fraser’s Hill, this species was assigned a rating of Endangered 
B1 ab (iii).

It is interesting to note that, during this expedition, this taxon was found at the 
moist forest edge (1048 m altitude) near the roadside of plateau base camp, together 
with other montane taxa such as Dacrydium elatum, Eurya nitida, and Podocarpus 
neriifolius. Identification of this species was made possible from a consultation 
with Forest Research Institute Malaysia’s (FRIM’s) herbarium personnel and a thor-
ough literature review. According to Kiew (1992), as compared to lowland forests, 
endemic species in montane forest may only be confined to a single mountain peak 

Fig. 19.9  Maesa fraseriana 
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or group of peaks in which in this expedition, this phenomenon is illustrated by the 
discovery of Maesa fraseriana. In contrast, the geological distribution for the spe-
cies in the lowland forests is wider. Therefore, the discovery of a new record from 
the montane forest may have profound implications of conservation as disturbance 
in the small habitat could affect the survival of the species.

19.3.5  Other Species of Interest

Mount Gunung is an interesting area in terms of geographical variation, species 
composition, and conservation potential. It shelters species that are endemics and 
endangered not to the area but also from other parts of Malaysia. The IUCN Red 
List data were used to provide the information on the conservation status of the 
listed tree species collected from this survey. In terms of conservation status, among 
all trees documented, Anisoptera curtisii and Dipterocarpus cornutus are assigned 
as Critically Endangered (IUCN 2013). The other four species from the family of 
Dipterocarpaceae, viz, Shorea leprosula, Shorea platyclados, Shorea pauciflora, 
and Dipterocarpus kerrii, are reported to be endangered (Appendix 1) which may 
require a combination of sound research and some conservation attention.

 Conclusion

Imbak Canyon and Mount Ledang cover a diverse range of landscape elements 
and natural vegetation communities from streamside vegetation, lowland, hill, 
and upper hill mixed dipterocarps up to lower montane heath forests. While in-
formation from this survey may provide reference for ecologically useful species 
as well as species of special concern, sufficiently large-range surveys are still re-
quired to gather more comprehensive information to identify conservation efforts 
for sustainability of forest biodiversity. The areas are likely to harbor a signifi-
cant number of endemic species; however, the data collected from this expedition 
were inadequate to document comprehensive information on species richness, 
endemism, and checklists of rare and endangered species for the area. While in-
formation from this survey may provide reference for ecologically useful species 
as well as species of special concern, follow-up plant inventories are necessary to 
assess the conservation importance of a particular species.
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