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National Parks of Malaysia
Preface

edited by
Ho Tuian Hua, E. Soepapmo & T.C. WHITMORE

This special issue of the Malayan Nature Journal seeks to provide
the would be visitor with brief illustrated guides to aspects of the natural
history of the parks, together with information on how to reach them.

There is increasing pressure on the virgin jungles which still clothe
panoanhyahnndthreatstoexmcuhetimhuhnmlbepuhm
already beginning. Timber extraction would cause catastrophic and
irremediable loss to the wild life in a way not widely appreciated.

The Malayan Nature Society believes it has a role to play in
awakening public awareness of, and interest in, the unique and important
natural heritage of the nation which the parks represent. The case for
their conservation intact is developed in a series of papers following the
descriptions of the individual parks.

There are at present four National Parks in Malaysia, two in the
West and two in the East parts of the country (see map below).




Malay. Nat. J. 24: 113-114 (1971)

Taman Negara

Introduction

Taman Negara lies in the centre of West Malaysia athwart the boundaries
of Kelantan, Trengganu and Pahang and includes the headwaters of
three major river systems, the Relai-Aring-Lebir, Terenggan and Tem-
beling, one in each state respectively. The area is 1677 square miles.
Fifty seven pemtofthelandamishhlnn;ms-qmi).ﬁpu-
cent in Kelantan (410 sq mi), 19 percent in Trengganu (310 sq mi).
About 17 pemeutofTamanNepuliesonmite.themmldi-
mentary rocks, mostly shales; there are a few scattered limestone hills,
including Gua Peningat 2370 ft the highest in the country. The distri-
bution of land between different altitudes above sea level is as follows:

below 250 ft 0.6 percent, 10 sq mi
250-1000 ft 57 percent, 959 sq mi
1000-2500 ft 28 percent, 477 sq mi
2500-4000 ft 11 percent, 183 sq mi
4000-5000 ft 2 percent, 32 sq mi
over 5000 ft 1 percent, 15 sq mi

These altitude classes are shown by shading on the map (p. 114). The
land over 5000 ft is entirely on the Tahan massif, a sandstone and quart-
zite block with Gunong Tahan 7186 ft the highest mountain in West
Malaysia as its summit. The upper part of this massif is a rolling plateau,
the padang, with a very dwarf, stunted forest.

Taman Negara is representative of all altitudes in West Malaysia
on sedimentary rocks. Thus, broadly speaking, it can be expected to
contain representative forest types and consequently a broad spectrum
of plant and animal life. It lacks high altitude granite, such as G. Benom
in the Krau Game Reserve and the Main Range contain in abundance.

Within Taman Negara the steep land boundary, below which slopes
are sufficiently gentle for permanent agriculture to be feasible, lies at
about 400 ft (Forest Resource Map, Forest Dept. 1970) so about one quar-
ter of the unshaded area on the map is sufficiently flat for potential con-
version to agriculture. The forests are on the whole very poor in com-
mercial timber and the soils on the sedimentary rocks are also poor. No
minerals have been found. Thus it should be unthinkable that in a for-
ward looking nation such as Malaysia, this area of second-rate agricultu-
ral and forestry potential can be considered for any other use than con-
servation of a large representative sample of the wild plant and animal
life of the Sunda shelf, to be kept in trust for all mankind, with con-
trolled access for scientific research, education and tourism.
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What to do and where to go in Taman Negara
E. PELINCK!

The main attractions of Taman Negara are boat trips, game watching,
hiking, fishing and swimming. For each of these activities excellent
opportunities are provided by the Game Department. At the Park
Headquarters at Kuala Tahan accommodation is available in a rest
house, chalets, hostel and on a campsite. There are visitors™ lodges
at Kuala Atok, Kuala Terenggan and Kuala Kenyam and fishing lodges
at Lata Berkoh and Kuala Perkai. Visitors can make their own arrange-
ments on what to do with the Park Superintendent. A number of worth-
while trips are suggested below: —

RIVER TRIPS

Although boats have to be used also if other activities are undertaken,
two river trips as such can give the visitor an exciting time. Boats with
a crew can be hired in Kuala Tahan.

Sg. Tahan

This trip is most fascinating, neram trees on the river banks bend
over from both sides to meet overhead making the river cathedral-like.
Dependent on the water level one can go as far as Lata Berkoh, a
formidable cataract, two hours above Kuala Tahan. Part of the return
trip should be made without the use of the outboard engine, enabling
the passenger to see and hear many birds.

Sg. Tembeling

Between Kuala Tahan and Kuala Terenggan the river flows through
a fine gorge with a series of seven rapids, which if there is sufficient
water may be negotiated non-stop by outboard. Kuala Terenggan is one
hour above Kuala Tahan and Kuala Kenyam about two hours.

GAME WATCHING

The best place to see wildlife is at one of the salt licks where the Game
Department has built observation hides to provide the visitor with
optimal opportunity to see forest animals. Although never abundant,
chances of seeing deer are good, while seladang, tapir and elephant may
also be seen during certain periods. Early morning and late afternoon
are the best times for game watching, while during full moon the best
chance of seeing tapir and elephant is at night.

1 c;‘t_) Fo-rest [;ﬁanmé;l. I.(u.aTi; Lum-pur.



116 MALAYAN NATURE JOURNAL

Kuala Tahan f
Five minutes walk behind the rest house a large padang has be
cleared, mainly to attract seladang and deer.
Jenut Belau
This salt lick can be reached by boat in 15 minutes and anof
10 minutes walking down the Sg. Tembeling from Kuala Tahan,
Jenut Tabing

About half an hour by boat or one hour walking up the Sg. Tahs
is needed to reach this natural salt lick.

Jenut Kumbang

In the observation hide overlooking this salt lick visitors may
overnight, and this is recommended especially during full moon, It i
situated one hour by boat up the Sg. Tembeling from Kuala Tahan f¢
Kuala Terenggan, followed by about one hour’s walk.

HIKING

Well kept trails through the jungle enable the hikers to reach mountain
tops and other places of interest.

Bukit Tersik

This 1130 ft high hill near the rest house can be clirf;bed in
40 minutes. From the top vast areas of virgin forests can be overlooked,

including the Ulu Tahan and on a clear morning the bulky Tahan massif
in the far distance.

Bukit Guling Gendang

A return trip from Kuala Tahan to the solitary 1867 ft peak of this

mountain can be made in a full day. From its summit Gunong Tahan
can be seen.

Gua Kenyam

This is a limestone hill with a shallow cave, 14 hours walking from
Kuala Kenyam, which is itself 2 hours above Kuala Tahan by boat.

Gunong Tahan

To reach the top of the highest mountain of West Malaysia takes

about five days of travelling time. The return journey takes roughly one

day less. Special arrangements have to be made for guides and camping
equipment.
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FISHING AND SWIMMING

The most suitable time of the year for fishing are the months of
February, March, July and August. Fishing is excellent near several of
the lodges.
Kuala Kenyam

Two hours by boat along the Sg. Tembeling.

Sg. Kenyam

One hour upstream the Sg. Kenyam from Kuala Kenyam. Kuala
Perkai lodge is up the Sg. Kenyam.
Lata Berkoh

This cataract in the Sg. Tahan can be reached in two hours from
Kuala Tahan. Below and above Lata Berkoh, there are many pools.
which contain plenty of fish and are good as well for swimming.
Kuala Tahan

Ten minutes from the rest house there is a pool, Lubok Sempon,
in the Sg. Tahan, which is a favourite spot for swimming.



Malay. Nat. J. 24: 118-124 (1971)

Plants and vegetation along the paths from
Kuala Tahan to Gunong Tahan

E. Soepabpmot

INTRODUCTION

Gunong Tahan (7186 ft) is the highest peak in West Malaysia,
has some of the most interesting types of vegetation in the countr
However, though it is frequently visited by biologists, there are
few published records on the fauna and flora. The only known compre
hensive account on the types of vegetation and their floristic compositios
occurring on G. Tahan and in its vicinity is that by Ridley publishee
in 1915 which deals with general aspects of the flora and vegetation,
especially at Wray's camp and above. In addition to this paper there
is a handful of others dealing with plants, vegetation or animals of whi t
is now Taman Negara, and for the sake of completeness these are
listed at the end of the present account.

The present contribution is based on the result of a botanical expedi-
tion financed by the University of Malaya, carried out from August 26
to September 8, 1970, The party consisted of myself (botanist), Mr. ;
Tho Yow-Pong (entomologist), Mr. David Labang and Enche Baharud-
din b. Nasir (field investigators), and eight aborigines as guides, porters
and tree-climbers.2 We left Kuala Tahan on the August 28 and due to
the rain, heavy loads we were carrying and the botanical activities
carried out, we reached the summit of G, Tahan at noon on September
5. We followed the usual route to the summit but did not camp at
places where the ordinary tourists or hikers usually do. We spent one
night each at Sg. Kentul, the ridge between Sg. Melantai and Sg. Putehs,
Kuala Sg. Puteh, Wray’s camp4, and two nights each at Kuala Teku
and the Padang,

BRIEF DESCRIPTIONS ON THE VEGETATION ALONG THE ROUTE
FROM KUALA TAHAN TO THE SUMMIT OF G. TAHAN

The most readily recognisable types of vegetation or plant-community
along the path to the summit are:

(a) Undulating lowland dipterocarp forest between Kuala Tahan
and Sg. Melantai (Plates 33a & b).

1 School of Biolt:&lcal Sc;en;os_, I}nivcrﬁify c:f H;laya, Kn;ﬁ _Lumpur
2 Our sincere thanks are due to Chief Research Officer, Forest Research Institute,
Kepong, and Dr. T.C. Wh

) itmore for the opportunity given to us to make use
of two tree-climbers during the expedjtior?po £

3 Note that on the latest | inch Survey Map the wron, tream is labelled Sg.
Puteh, about 2 miles south of the lrgc pospi'tion. R %
4 Called Pondok nombor dua on the latest 1 inch Survey Map.
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PLATE 33a. Panoramic view of the undulating lowland and hill dipterocarp
forest between K. Tahan (Bt. Tersik) and G. Tahan.

PLATE 33b. The Tembeling gorge above K. Tahan flanked by hill dipterocarp
forest (photo—T.C. Whitmore).



PLATE 3a. The Sg. Tahan, showing a deep stony pool with luxuriant forest
along the banks,

PLaTE 34p. Shallow stony part of Sg. Te

ku.



PLATE 35a. Lithocarpus erythrocarpus, one of the commonest oaks along the
path from K. Teku to Wray's camp.

PLATE 35b. Lithocarpus wallichianus, the commonest oak between K. Tahan
and K. Teku.



PrLaTe 36

b, Matoniqy Pectinata, a4 Wray's camp,



PLATE 37a. Three aborigine porters overshadowed by Leprospermum flavescens
at G. Tuan Sket.

PLaTe 37b. Dwarf Upper Montane ericaceous forest growing on bare rocks
at south-east shoulder of G. Gedong
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(b) Unduminshmaridpwwwss.mdmui

a. Undulating lowland dipterocarp forest between K. Tahan & Sg.

The tallest trees in this type of forest reach up to about 100150 ft
and most of them belong to the family Dipterocarpaceaé (Anisoptera
Spp-s Dipterocarpus SPP- Shorea Spp.)- Other noticeable large and tall
trees are Parinari ? corymbosum (Rosaceae), Diospyros 5p- (Ebcnaceac}
and Lithocarpus wallichianus, L cantleyanus, L. encleisacarpus, Ca5°
tanopsis _inermis and C. lucida of the Fagaceac, Paranephelium Sp-
(Sapindaceae). Canarium littorale (Bursctw). Payena SP- (Sapo-
taceae), Ochanostachys amentacea (Ohoawae). Knema SPP: and
Myristica Spp- (Myristicacue) and several species of Eugenia. Among

flowers
another with deep red flowers) and saplings of large trees. Cycas rumphii
is fairly common in this forest in the neighbourhood of the Park Head-

b. Undulating hill of ridge dipterocarp forest between Sg. Melantai

Dominant trees in this type of forest are: Anisoptera laevis.
Dipterocarpus grandiflorus (recognised by its jarge leaves and strongly



ridged large ﬁuits),. D. baudi (with hairy leayes and fruit-wings), Shoreq
’!Mfa Of the Dlptaocarpaceae, Garcinia SPP. and Calophyllym spp.
of the Glm:hag, and severa] Species of Eugeniq, Among the Fagaceae

. » Lithocarpys wallichianus and .
cantleyanus. | eguminoys trees such as g, i

7
i
§

e terized by their shrubby appea-
: Ves, tough stems and branches,
and strong The ts g . .

: ) A% plan Constituting this community

Eugeniq 8p., Ixora Stenophylla,
:g;:; %M’ %‘)'Hm angustifolivum, Calophyllum
“™, Dipteris % ra cf. lanceolatq.

forest merg;, t -
fmmxwmuwwm o

- i ft elevation They i
“ : are extremely rich

in 'm:m Myrtaceae uﬂi Guttiferae SPecies. Members of (he Diptero-

lhe- hill species Shoreq Curtisii (lny.)m R o

of individuag ; marked] and §. ovatg, the number
this forest lre:“ & Among (he

Fagaceae foung in
Castanopsjy Javanicq, ¢ Li

carpus (wh . » Lithocarpyy erythro-
e hich can pe Ognised b“t‘hf!!l leaves anqg densely rufous

ol wallichianys, .
Cups), Quercus gemelliflopg, 0 (.'"!e leaves and acorns and
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dammara, Canarium pentanervium, Santiria griffithii, Atuna excelsa,
demﬁdn,mdmwuo{Eumhdewﬁda.
Ground flora is composed mainly of gingers, aroids, ferns, and Selaginel-
M.Thepulm-ﬂmotthk!mwisuumdyﬁchammgtheoomm
species are: the Tahan bertam, Eugeissona brachystachys growing
gregariously nlmgtbopnth.memhpedesdﬁmmdlkuds.md
approaching Wray's camp one may see plenty of the giant diamond-
leafed daun payong, Johannesteijesmannia altifrons. Around Wray’s
campthefomstchmpswﬁenlytoUppetMonmrainfomtin
which are found many medium-sized trees of: Dacrydium elatum,
Eugenia spp., Garcinia spp., Lithocarpus rassa, Baccaurea bracteata,
Elaeocarpus sp., and many others, Common shrubs are: Schima wal-
lichii, Vaccinium spp., Rhododendron spp. Tenstroemia, Gordonia,
ctc. Among the herbaceous undergrowth seen plentifully are: Penta-
phragma aurantiaca, Begonia sp., Sonerila, Nepenthes, Lycopodium spp.,
Selaginella spp., Dipteris conjugata and Matonia pectinata. Mosses, such
as Sphagnum are common everywhere, especially on the wetter grounds.

e. Upper Montane ericaceous forest between Wray's camp and Tangga
Dua Belas
Thistypeo“orestoccursonundu]atingnwpridpamghsfmm

3500 to 5000 ft elevation. Though this vegetation occurs at a much

lower altitude than at G. Ulu Kali (5600 ft) or G. Brinchang, Cameron

mghhnds(c.mn)hsappunmeorphyaiomomyismomorlm
mesamo.Theforutiatypiealo!UppefMontaneerimeeoustomlin
whichthedominanucomhto!mhushmbtanookingmdupm-
spmumﬂaw.msandbaa)mumbamwﬁwithhmmbmmhﬂ
and flat-topped crown and thick, deeply fissured bark. Other common
shrubs or treelets are: Podocarpus falciforme, Rhododendron $pp.,
Vaccinium spp., Pentaphylax euryoides, Styphelia malayana, Symplocos
pulcherrima, Weinmannia blumei, Austrobuxus nitidus, Hex sp., Gordonia
sp., Ternstroemia sp., and many others. An endemic species of fan
palm, Livistona tahanensis is very common, especially on the slopes
of these ridges. Common herbaceous plants seen along the path are:
orchids, ferns (Matonia, Dipteris), Lycopodium spp., Selaginella spp.,

Nepenthes spp., and on the wetter ground are Pentaphragma, Burman-

nia, and several sedges.

f. Guily mmmfmmwwwmhmxmd«
of G. Gedong
Aoompletalydlﬂmttypeotvegeuﬁm&omthooedmdydﬂ-

cribed oecmhthemduhthgulley!orgullielbumthemcky

ridguof'l’ianuaBe!ude‘Gedons.'memﬁmhaohof
medium height and its appearance is reminiscent of a slightly dwarfed
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i with various species of mosses, ferns and
orchids. Among the recognised trees are: the endemic Tahan

kauri, Agarhis flavescens, Eugeniq SPP Garcinia spp., Schima vwallichii
Polyosma. Rhododendrong and

Vacciniums are abundant along the
path. The herbaceoys

. ; undergrowth is mainly composed of Pentaphragma
Winatiaco, D‘dmﬂl-t Spp., Burmanniqy Spp., Nepenthes spp., Hed-
yotis and Phyllagathis,

g P;:':: and summiy vegetation
Vegelation extends from (he south-east shoulder of G. Gedong
Westwards and northwestwards to the Teku Gorge and northwards and
northeastwards to the summit of G, Gedong and G. Tahan itself. The
?hnu here grow mainly on bare rocks, ranging from 5000 to 7186 fi
in clevation, Th‘ Breater parts of the arey consist of sandstone rocks
?"m here and there by veins of white milky quartz. Fragments of
ilky and clear quartz are plentiful on (he ground. Apart from the

- m"‘" - the 10-15 £ tall, dense angd shrubby community

growing along small stream, and the 30-50 fq tall, thick community
or valleys hﬂw‘::: the ridges. traversing the area, or in the depressions
i,

Though e o COmpoNtion the vegetation of (1 habitat is
Same 'mhut;ﬂ'rof the Upper Montane ericaceous
habitisss .nng? Dua Belas and other similar
bitats in Malaya, mlm 18 quite different. Here all the woody
g POsses a strong xerophytic habit, such
as .

: "“f:‘mm leaves cither densely covere with yellowish-brown
N Waxy substances: 5 thick, deeply fissured bark; and
e ir general appearance it
8rowing in this habjita( are subjected

tov -
.‘;m?“m‘:d- high fluctuations of 1emperature and humidity, and
. Subjected 1o an adverse condition of the substrate,
; i, the end ‘Wy plants here gre: Dacrydium

flavescens. eflexus mixed With Leptospermum
avescens Bﬂu*kfﬂdfm- Styphelia malayana, Pcmaphﬂa.t euryoides,

]
i
i
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Rhodoleia ovalifolia, Olea capitellata, Terminthodia viridifolia, Euodia
simplicifolia, Tristania merguensis, Eugenia stapfeana, E. tahanensis,
E. pdmgends.l!asm.mmmmu»wm
plants are: Orchids (Eria spp.. Arundina gramminiifolia, Spatho-
glottis aurea, Bromhedia rupestris); ~ pitcher plants (Nepenthes
gracillima, N. singalalay, sedges (Xyris ridleyi, Schoenus  distichus,
Gahnia javanica; ferns (Gleichenia montana, Dipteris conjugata, Matonia
pectinata); lycopods (Lycopodium cernuum, L. carolinianum); Erio-
caulon silicicolum and E. hookerianum.

ii. Shrubby vegetation on elevated hillocks or ridges

This particular plant community occurs, for example, in the
Padmgmbetweenthemuﬁnstshoulderofﬁ.ﬁodougmdthe
campingsite.mdlhenonhustslopuo(G.Godongmdthommmil
area of G. Tahan. The shrubs and treelets grow close to one another,
and possess wavy branches and flat-topped canopy. Unlike the bare
rock habitat mentioned above the ground here is covered with a thin
layer of peaty soil. Plants common here are: Rhododendrons (at least
three different species), Vacciniums, Rhodoleia ovalifolia, Elaeocarpus
spp.. Eriobotrya bengalensis, Polyosma sp., Weinmannia blumei, Dacry-
dium beccarii, Carallia montana, Litsea sp., Schima wallichii, Pandanus
klossii, etc. Mosses, ferns and orchids are plentiful on the grounds as
well as on the tree trunks and branches.
iii. Vegetation along the streams

This plant community is much taller and more luxurious than the
surrounding vegetation. This is due to the fact that it grows on sheltered
parts of the Padang in which relatively thick peaty soils occurs, and
water is readily available to the plants. The ground is always damp
and cover with mosses, ferns, orchids and other herbaceous plants. The
stand is dense, makes it difficult to penetrate. Agathis flavescens, Podo-
carpus deflexus, Dacrydium falciformae, Schima wallichii, and lex
patens are the commonest medium-sized trees in this community.

CONCLUSION

From the brief descriptions given above it is clear that G. Tahan in
particular and Taman Negara in general, are very interesting botanically,
since nowhere in W. Malaysia at present one can find such diversity of
habitats and plant communities ranging from the lowland dipterocarp
forest near Kuala Tahan to the dwarf Upper Montane ericaceous vege-
tation of the summit region of G. Tahan where several endemic plants
are found. It is also well known that within these diverse types of vege-
tation, there are many rare and protected animals such as the elephant,
tapir, tiger and Sumatran rhinoceros. Apart from these, as pointed out by
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The Distribution of Large Animals in Taman Negara
MomuD. KHAN BIN MoMIN KHAN!

Taman Negara is situated in the States of Pahang, Trengganu and Kelan-
tan covering a total area of 1677 square miles of typical Malayan moun-
tain, forest, river and stream and contains most species of indigenous
wild life and vegetative growth excluding that typified by estuarine and
coastal areas.

In the National Park the wild life is managed not for direct econo-
mic purposes, but primarily for recreational, aesthetic and scientific pur-
poses, with some economic benefits as by-products. The ivory is not
taken for revenue and the game is not hunted, either for meat or for
sport. In this reserved area no kind or category of wild life is given prece-
dent to the detriment of any other. This is a difference that is not always
understood or taken into account by critics of wild life management
policies. It makes a trenchant distinction between wild life management
in a National Park and wild life management elsewhere. In our National
Park we try to maintain all the native species of wild life—game, pre-
dators, and small mammals—in their natural proportions and relations.
Instead of concentrating on some preferred kind of animal or group of
animals, we try to maintain in the park a well-balanced system of wild
life that will serve the purposes that are outstanding there—recreational,
aesthetic and scientific.

In recent years a great deal of exploration connected with large ani-
mals has been carried out in the part situated in Pahang covering about
two-thirds of the total park area. Tourists have increased over the years
and in an effort to answer accurately their inquisitive enquiries, park
authorities have intensified exploratory work and most of the popular
tributaries of Sungei Tembeling are now very well known. Still, more
work is required particularly of specialized nature and the areas in Treng-
ganu and Kelantan urgently need looking into.

The larger animals of Taman Negara have proved to be a tremendous
source of tourist attraction, the seladang herd found between Sungei
Terenggan and Kuala Tahan in particular is a great favourite. The ap-
pearance of tapirs, Sambhur deer, elephants, wild pigs and evidence of
tigers and bears at the many salt licks of the park have often been reported
in the visitors’ book at the Park Rest House.

ELEPHANT (Elephas maximus)

From the west side of the Park in the vicinity of Sungei Tanum and its
tributaries, and around the limestone massif of Gua Peningat and north

I Pejabat Pelindong Mergastua Kanan, Batu Gajah, Perak.
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totheParkbomduyinKelmunthenuilunoluathmtwodminct
herdsofelephmls.Tnsksofthmebplnnum recorded as far east
as the upper reaches of Sungei Kechau. Two salt licks, Jenut Cheruai and
Jenut Kumbang (Tanum) are regularly visited by the larger of the two
herds numbering about ten animals. Recently the Pahang Game Depart-
ment had killed two animals from this herd which wandered outside the
Park boundary. The smaller herd of three to five animals may be found
in the vicinity of Jenut Reking. The valley of the Tahan beyond Kuala
Tenok is seldom frequented by clephants except for wandering lone bulls.

Proceeding further east, in the vicinity of Kuala Teku on the east
side of the Tahan, tracks of a small herd of about 6 to 8 animals were
recorded on a few occasions. These animals evidently came from the
upper reaches of Sungei Kenyam Kechil, a pleasant valley with many
large limestone outcrops, evidently a valley most intensively used by this
herd. Tracks of this herd were recorded a short way up the main Gunong
Tahan ridge, eventually heading down into the Tahan some distance
above Kuala Teku. They were also noted one and one half miles below
Kuala Perkai going down to Kuala Kenyam crossing the Tembeling River
and down for about one and one half miles. Somewhere along this stretch
of the Tembeling the herd crosses the river again and makes its way to
the upper reaches of Sungei Kenyam Kechil.

A herd of from 12 to 15 animals frequents the lowland southern
part of the Park from Kuala Atok to Kuala Tahan moving on both sides
of the Tembeling as far upstream as the Terenggan. Frequent visits are
made to the Tahan salt licks particularly Jenut Belau.

Proceeding further east is the Sungei Sat in the vicinity of which are
found two salt licks, Jenut Kelapoh and the more important Jenut Jintoh
located well away in the upper reaches of the river. This salt lick is well
patronised by a herd of elephants numbering between five to seven ani-
mals which are believed to wander northwards across the low divide via
the Pertang into Kelantan. The country between the Sat and the Sg. Spia
particularly the upper reaches is rough and clephants are few. A small
herd of about six animals visits the vicinity of Kuala Chamir occasionally.

The few trips that wére made to the upper reaches of the Reh and
Kenering in Pahang, Bukit Che’ Hassan in Trengganu and the valleys of
the Kenering, Pring, Ulu Terenggan, and Sungei Chonchin and on the
plateau of Gunong Padang produced little or no evidence of elephant
apart from lone bulls which were few and far apart.

Elephants are fairly common in that part of the park which lies in
Kelantan and which contains the rivers Aring, Relai and part of the upper
reaches of the Lebir. Given the time it would be relatively simple to esti-
mate the number of herds and their sizes in these areas.

It is estimated the elephant population in the park is between 40-49
animals from the herds already described, 46-55 animals including the
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wandering lone bulls and a rough 58-67 animals including the anima
in the Aring, Relai and Lebir areas. In the opinion of the writer thisisi
good estimate but work on the population should be continued so thi

an accurate figure may be arrived with adult sex ratios and the percentag
of young.

SELADANG (Bibos gaurus)

In the southern part of the park between Kuala Atok and Kuala Tereng
gan there exist an estimated Population of thirty animals. The well-know
herd which visits Kuala Tahan and remains in the vicinity for periods up
10 & month and more is accurately estimated to contain twenty-four heal
m usually fewer animals appear. Mr Bernard Thong has recorded
six animals in the upper reaches of Sungei Atok and the tributaries of
Sungel Tenok and Sungei Kechau. This herd is believed to be distind
from the Kuala Tahan herd already described.

‘The valleys of the Kenyam do not hold any resident seladang herd
although tracks of lone bulls

the Pring and upper Terenggan in Trengganu. A few miles downstream

hm“’h“ﬂﬁ' a salt lick and a well used route which leads t0
he Uppe eaches of the Terenggan and across a low divide intc the Pring

‘ast on the banks of Sungei Chonchin and at the foot of Gu-
mu:m-uflbout.ﬁx seladangs may be found but since the

isonly a short distance apart and separated by
relatively low country, it is probable that the same herd from Terenggan

é tracks of about six animals were recorded and

:z'n:‘“lh known to feed Olltlide.tha park boundary. Further north still
P “'L' Tanum in the Vldnny of Jenut Reking a herd of about
‘“’i[ mals &W 1o exist, This herd is being harrassed by poaching.
wiodinl bulls the National Park holds between 62-68 head of

RHINOCEROS ( Didermoceros sumatrensis)

The Sumatran isa : g s
y Very rare species of animal now existing
in the States of Malaya and three individuals are known to exist within
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theboundnisofthewk.\'isualmordol‘onemimﬂaoutn;arim
wuuportedbyauniorpmem.erinthevieiuityofthesw. It is
probable that at Jeast one other animal may exist in the valleys and in
the upper reaches of the Spia. C.S. Ogilvie has recorded tracks of the
species from the valley of the Spia and G.R. Leonard in a survey 1o the
cast of the Spia up to the border of Trengganu came across many wallows
but very few of anything fresh, but the evidence, nevertheless, was con-
clusive that one or two animals still wander around the upper reaches of
the Spia.

Hislop (1961) personally covered a great deal of the country from
Gunong Tahan castwards to Ulu Trengganu and found no evidence of
existing rhinoceros although old wallows were common and he reported
aborigines having told him there were one or two individuals in the steep
country at the source of the Kenyam, but those reports have never been
verified. It is very interesting 10 note that the same senior game ranger
recorded visually a rhino at Kuala Tahan in 1964 and Thong who followed
the animal to the upper reaches of the Tahan river found fresh tracks at
Jenut Segantang. The animal was reported to have stayed there for at
least three days before going over the divide into Kelantan. It is safe to
say a minimum of three animals still exist within the boundaries of the
park and there may be a maximum of five.

TAPIR (Tapirus indicus)

Tracks of tapir are often met along most tributaries of the Tembeling indi-
cating that the species is numerous in the National Park. They are also
found from lowland swamps to the steepest slopes and high ridges up to
an clevation of at least 4000 ft. Tapirs are often seen by visitors to the
park during the hours of darkness and photographs too were taken of
the animals. An excellent photograph of one pair at a salt lick, taken
by Dr. Vincent Wager appeared in Animal, Volume 11, No. 4 page 152.

SAMBHUR DEER (Cervis unicolor equinus)

Sambhur Deer is common within the boundaries of the National Park.
An average of between seven to ten animals appear nightly at Padang
Seladang and the visitor is assured the opportunity to see a few animals.
Tracks of Sambhur Deer are common in all salt licks and all tributaries
of the Tembeling.

serow (Capricornis sumatrensis)

Serow are rare within the boundaries of the National Park and their exis-
tance is little known. From reliable sources it is reported to exist in the
vicinity of Gua Besar and Gua Peningat may contain a few individuals.
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PLATE 4la. Tapirs in the Sg. Sat (photo—T.C. Whitmore).

PrLate 41b. Elephant (photo—Game Dept.)
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The Last Refuge
Les WeiGum!

As I stood unprotected amidst those slender banana stalks and stared at
death only a scant 22 feet away, fear froze me to the spot. Just two hours
carlier an old Malay man in a warning had told me ‘that you can fre-
quently fool them by pretending to speak to someone’. It did not seem so
funny now as I helplessly waited. Suddenly, without warning he gave me
another look, turned and crashed away. I sat down trembling and with
closed eyes saw again that huge black ox. I had stumbled upon a sleeping
bull seladang (Bos gaurus hubbacki) and lived to tell about it. Only after
more experience was I to conclude that far from being aggressive, seladang
are shy and retiring, and like this bull want only to be left alone,

I 'had come to the Taman Negara in 1967 at the request of the West

Malaysian Game Department to study the biology of the seladang. From
July 1967 to July 1968 my work was supported by the Peace Corps, and
from September 1968 until December 1969 by the New York Zoological
Society and the Canadian Wildlife Service.
. Although I ranged over much of the 1677 square miles of virgin
Jungle, mountains and rivers of the beautiful National Park, I concen-
trated mainly on the seladang of one herd. This herd was accessible as it
frequented an area around Kuala Tahan,

: .Seladan; Or gaur is a near relative of domestic cattle. It is found in
India, Nepal, Burma, Indo-China, and here in the Malay Peninsula.
Though very similar, the Indian gaur, Burmese gaur, and the Malaysian
gaur hf“e been designated separate subspecies. The seladang is usually
found in herds of about eleven animals, though solitary bulls are not un-
gg:;pmlon Ad;!it:ed ar; zk b;;wn and often appear black. They have a

HOuS orsal ridge which runs from the neck to the middle
of the back, characteristic white ‘stockings’ on the legs, and two dewlaps

old animals. Seladang are deep-bodied with short legs. Their hooves are
small and slender, more like a deer than an ox.
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Many people consider the seladang a jungle animal and though they
will travel and often rest in deep jungle, their food is in clearings and
disturbed areas. This habitat is either man-made or riverine (subject to
constant flooding). The grasses and sedges, forbs! and shrubs that begin
invading a new field provide the bulk of the seladang’s diet. They how-
ever, do not always distinguish between planted varieties and those grow-
ing wild. They will eat rice (padi), banana, pineapple, tapioca, and enjoy
the shoots and leaves of sapling rubber trees. Nine times out of ten how-
ever, cultivated fields have been left unattended and one cannot blame the
poor animal for taking what appears to have been abandoned.

With this in mind, the park personnel cut and cleared a 21 acre area
allowing only grasses and small forbs to persist. Near the centre of this
field T buried a bag of rock salt and made a pond (piping in water from
a spring). Overlooking this new meadow and its artificial salt lick was an
observation blind which I had constructed in the crotch of a large tree
(106 ft above ground). The herd liked this clearing and would sometimes
stay in the vicinity for several weeks.

The people living in this area have an unreasonable fear of the sela-
dang. He is big, roars like a lion, is not afraid of the tiger, and appears
very aggressive. They told me that there is an aurora surrounding the
seladang and that this eerie glow can sometimes be seen above the herd
at night. I watched them many times at night but never did see this ‘kilat’
(glow).

Seladang are extremely wary. They have an incredible sense of smell
and one is often aware of them only when they dash away. If the breeze
is right one may come upon them unsuspected. A herd thus approached
may do two things, uneasily drift away or ‘scout’ the intruder. Once I
came upon the herd in a cool clearing in the jungle. The herd saw me but
could not catch my scent. Barely seventy feet separated us as I squatted
down to watch their reaction. Blowing and snorting the herd ‘eyed’ me.
An old female walked forward stopping to blow several times. When she
was very close (25 ft), she stood several minutes then gave a loud snort,
wheeled and crashed through the underbrush (along with the panicked
herd). In such an environment they rely mainly on their noses.

Tigers prey upon the young seladang, but do so at their own risk.
From a safe perch up a tree, I once witnessed such a confrontation. Grazing
in the study field at six in the evening the herd paid no attention to the
distant rumbling of a tiger. In fact only a yearling bothered to raise his
head. The tiger was perhaps a mile up-river and was no cause for alarm.
Every five minutes though, the call was heard closer. Suddenly the quiet
was broken as he loudly announced himself at the clearing. The herd was
grazing about 400 ft away. No panic or even retreat was seen as the whole

1 An American term for herbs other than grasses (Ed.s.)-.
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herd rushed towards him. Snuffling and blowing, the old cows led the
charge. In the rear, the master bull remained at the side of a female and her
young calf. They were all near the tiger's position, and as the bull guarded
five calves and a cow, nine others left the short grass searching for the
big cat. Blowing loudly with noses near the ground, they resembled hunt-
ing dogs following a scent. Closing in on their adversary, two young fe-
males leaped back as the tiger countered with a vicious snarl. Bellowing
and snorting, the big bull lowered his horns and rushed in. This was too
much for the tiger and he unceremoniously fled. Later he was heard far-
ther down river. The seladang remained in the brush snorting and blow-
ing until dark. All sixteen animals were placidly grazing the next evening.
Tigers most certainly take calves, but I cannot confirm any such losses.

There is a definite ‘peck order’ or dominance within the herd. Size
seems to be the criterion and since the master bull is the largest, he is
given room by all. At the salt lick, when he moves in, all but several old
females move away. In general, old cows, young cows, two-year olds,
yearlings, and calves follow in descending order. Black bulls moving into
the herd fit in at various levels. One large new-comer joined the herd and
was subordinate to only the master bull. Smaller bulls sometimes rank
even below young cows,

Reinforcing this peck order is a sport sometimes engaged in which

I called head wrestling. Though I have witnessed this sparring on only
three occasions, it followed the dominance pattern seen at the salt lick.
Head to head the seladang twist and turn as the larger pushes his oppo-
nent. I have seen all size groups participate. Calves and yearlings par-
ticularly seem to enjoy it as they run and Jjump playfully. Serious bouts
between bulh.m probably uncommon. I have seen rump gashes on an
adult and an immature brown bull. In 1954, however, there was a fatal
encounter in this herd. The chief game ranger related that upon investi-
gatmg-a noisy thrashing in a nearby clearing, he saw two large bulls en-
gaged in violent head wrestling. The herd grazed as the two sparred. One
bull finally withdrew to a hillock. The dominant bull turned, presenting
his sl'de to his subordinate, The subordinate charged and hit his rival in
the side. The large bull fell and was impaled by a sharp tree stump. With
a pierced hip he struggled up and limped off. Two weeks later he was
found dead six miles from the skirmish.

Calves are born distinctly rufous in colour. They do not have white
stockings yet nor the pronounced dorsal ridge, Some authors have won-
dered at the conspicuousness of this colour. I found, though, that far
frot_'n bemg: conspicuous, they were extremely hard to see unless standing
b_cmde their dark parent. A new calf can be seen near its mother at any
time of the year contrary to seasonal breeding in India. The new calf stays
close to its mother and often appears to be standing beneath her. They
suckle in the same manner as domesticated cattle—from cither side or
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PLATE 43b. The observation blindat theartificial
clearing near Kuala Tahan, 106 ft up a tualang
tree.
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from between the hind legs. As they become older, their colour darkens
and by six months they are brown with light stockings. As yearlings with
six inch horns they must be on the watchout for grouchy adults. They
have lost their privileged status and if they come too close or in some
way offend an adult they may be chased. The yearlings are not as wary
as adults and probably accounts for most losses to tigers.

Seladang have definite periods of activity. Dawn will find the herd
grazing, but as the sun rises the herd moves into brush and may continue
browsing until nine or ten o'clock. They will then seek a shady place
either in heavy brush or the nearby jungle. They will all lie down at some
time during the morning and afternoon though some can usually be seen
standing. They do not begin active feeding until half past four or five
o'clock in the afternoon. I usually managed to climb a tree to observe
these movements and many are the times when I have had to relinquish
the tree to the nasty tempers of the nesting red ant. Night finds the herd
in a clearing and there they remain feeding and resting until dawn. The
coarse lalang grass (Imperata cylindrica) is the most preferred night
bedding.

This particular herd ranges over an area of approximately 5} square
miles. This area is mostly out of the Park. A 240 acre area of young rub-
ber just across from headquarters provides enough grasses and shrubs so
that the herd remains there during much of the year. Farther down river
and still outside the Park are many abandoned rice fields. These fields are
left idle from between two and six years, and thus provide a renewable
food source for the herd. The herd moves between these areas just before
dawn, travelling on a maze of well-defined trails, both in secondary growth
and primary jungle. They cross the two major rivers at only three places
shallow enough for the herd to cross without swimming. The herd moves
in single file. The lead cow is followed by the master bull, cows and young
calves, yearlings and older calves, and lastly an adult female. They ha-
bitually rest in particular places—sometimes in brush, sometimes in jungle,
and sometimes in grass, depending upon the time and area.

Within this herd’s home territory are two salt licks. One is natural
and the other man-made. The natural lick is in the Park and like most
such places is situated near a small stream. This lick being rich in calcium
and sodium is used mostly by deer and tapir. The seladang preferred the
rock salt at the artificial lick, yet there still remains the question as to why
they want the salts at all.

The orang asli often refer to seladang as ‘our cattle’. In fact the sela-
dang will oftentimes be found near these gentle people. Like cattle, sela-
dang can voice their feelings, but one must be lucky to hear them. The
first time 1 heard their challenging bellow I had a hard time convincing
myself that there were no lions in Malaysia. It could best be described as a
roar and would intimidate the bravest intruder. Sometimes at dusk how-
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ever, can be heard the rather musical ‘bugle’ call of the seladang. This
mﬂmuldwmﬂimwburdmﬂuawsyandmmed to be used in a
variety of situations. This mournful call lasts as long as 3} seconds.

Rather surprisingly the herd is not led by the master bull. An old fe-
male whom I called ‘Golden-Tail' (because of the unique colour at the
tip) tells the herd when to feed, rest, and move. Her authority is un-
questioned and any yearling that does not move quickly enough may be
‘bumped’ as a reminder. She is constantly alert, testing the wind and in-
vestigating suspicious clearings. She must worry about man as well as
tigers. Fortunately for this herd the people they encounter are mostly
friendly. A great majority of the villages nearby are in some way benefited
by the Park, so poaching is no problem.

In the large Park I travelled by boat, raft and foot to collect infor-
mation on the total gaur population. Searching for signs, | discovered that
not only is the jungle difficult at times but also puzzling. What is it that
makes one leaf on a bush quiver while all around are quiet? What are the
origins of the many perfumes that sometimes overwhelm you? Once
coming down the Relau River on a bamboo raft [ was so impressed by
the natural beauty that I described it in my notes as ‘a river with a con-
tinuous living archway......orchids and other flowering epiphytes droop
to the water...". I had previously estimated perhaps 100 seladang in the
Taman Negara. Further expeditions caused me to revise that figure. I know
of only three herds, and an average of 11 seladang per herd would mean
a population of about 33. Two other known herds having been in proxi-
mity to civilization have been broken up. From the tracks of single ani-
mals and pairs I would put the total population as under 65. This is a
very small population base and should be increased. Habitat improvement
has been shown to work and the Game Department has begun this in a
few places in the Park. It will have to be continued if the herds are to be
kept within the Park.

I left the National Park and Malaysia in December 1969. I went (0
India to compare their gaur with the seladang. Schaller in his book The
Deer and Tiger gave the location of the few known gaur herds. I decided
to visit the Bandipur Sanctuary where not only was the gaur population
sizeable, but accessible.

- Iflew first to Hyderabaad to see four of the few living gaurs in capti-
vity. T-he two oldest, a male and female, both a healthy 24 years looked
so similar to Malaysian seladang that superficially I could not distinguish
them. At Mysore City I spoke to the sanctuary personnel about seeing
their gaur. With a laugh they told me ‘there aren’t anymore,—they all
died this past year of the (cattle) disease rinderpest'. In fact, all over India
disease has practically wiped out the remaining population of gaur. I was
taken to the sanctuary and spent two days enjoying the scenery, the wild
deer and birds. Of the vast gaur herds that inhabited this and the nearby
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Mudumalai Sanctuary there was no trace. One tracker said he had seen
hundreds lying dead in the sanctuary. Now only a few herds of scrawny
cattle (which undoubtedly brought in the disease) can be seen where the
gaur used to be.

Could Malaysia be the last sanctuary for the gaur ? Perhaps some old-
timers will recall when shooting a seladang was the finest of sports; in
Johore, Negri Sembilan, Kedah and other states. Now a person is just
plain lucky to find a fresh track. What happened to the seladang? Where
has he gone? I can name only one place where man and seladang still
live together (Taman Negara). When man comes, he cuts the trees, plants
his crops and destroys any animal that would threaten it. The latest vic-
tims were in Kedah.

Fearing that the flooding waters of the new Muda dam would not
only inundate seladang range, but would pose a threat to the animals,
Dr. W. Stevens (Colombo Plan Game Adviser) and Bruce Weber (Peace
Corps) did a quick survey. The only signs of any seladang were at a well-
known salt lick. The freshest tracks were so old as to be barely discern-
ible. Overlooking the lick was a rotting shooting platform. I do not think
we have to worry about drowning any seladang here.

As the seladang has completely disappeared from Selangor and Negri
Sembilan, what of the few remaining in Johore and Trengganu? Isolated
seladang populations have never been able to compete with man so little
optimism is warranted. In Perak and Pahang there are still areas suitable
for the seladang. Land development schemes mean that these areas are
no longer safe. I am fearful that only the National Park will one day
harbour the wild seladang, and only then through habitat improvement
and complete protection.

An avenue that should be explored is the economic value that the
seladang might offer (excluding tourism). Instead of importing sick and
poorly adapted beef animals (especially from India and Pakistan) would
it not make more sense to try crossing Malaysia’s own wild beef with
domestic cattle? It has been done before (in northern India and Burma)
producing a fine animal. With an economic value the seladang would be
given the protection it must have.
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Templer Park

A Brief Account of the Natural History of
Taman Rimba Templer (Templer Park)

M. NADCHATRAM!

HISTORICAL BACKGROUND

Kanching, where Templer Park is situated, figures prominently in *“The
Story of early Kuala Lumpur” by Gullick (1956). It is perhaps by chance
rather than design that Kuala Lumpur is situated where it is. The seeds
for the growth of Kuala Lumpur were sown at the embankment at the
junction of Sungai Gombak and Sungai Klang when Yap Ah Loy began
a thriving trade in tin.

Although the tin deposits were richer in Kuala Lumpur than those
discovered around Kanching, the miners in Kanching had arrived there
before the mines around Kuala Lumpur were opened. There were bitter
quarrels between the miners of Kuala Lumpur and the miners of Kanching
in the late 1860s not only because of economic jealousy but also because
these mining groups belonged to different clans. There were numerous
battles both in Kanching and Kuala Lumpur between the rival factions
with losses in lives running into hundreds. It is reasonable to presume that
due to the able leadership provided by Yap Ah Loy, the Captain China
of Kuala Lumpur, and the fact that Kanching mines were wrecked by
quarrels among the miners themselves that Kanching was reduced to obs-
curity in comparison to the early growth and prosperity of Kuala Lumpur.

The remains of the historic “kongsis™ are scattered and covered with
secondary vegetation. The remains of a fairly large historic village along
the old Kuala Lumpur/Ipoh Road within the boundary of the Park is un-
fortunately under active mining lease, and is likely to disappear.

This rich historical heritage coupled with the excellent geographical
situation made this area an eminently obvious choice as a nature reserve
for the preservation and conservation forever of nature's rare handiwork
for the unlimited enjoyment of all people. The rapid expansion of the city
of Kuala Lumpur and the rapid growth of her population is real. Presently
a large acreage of land around the suburbs of Kuala Lumpur is speedily
being utilized for construction of houses and for industrial development.
With the intensive as well as extensive commercial development radiating
from the federal capital there is a fear of extinction of historical land
marks and the destruction of natural habitats of our wild life. Therefore
the need to preserve stretches of virgin territory becomes ever greater.

1 Hon. Secretary Friends of Templer Park Society, c/o Institute for Medical Re-
search, Kuala Lumpur.
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Only in this way will future generations inherit an area with scenic treas-
ures that are forever safeguarded from commercial intrusion. Any natural
park is the property of the people. There is peace and quiet, pleasant
sounds of waterfalls and streams, the sweet notes of birds and all the op-
portunity for relaxation in tranquility. We are very fortunate, therefore,
that a small area of mixed forest only eleven miles from the heart of the
capital and very easily accessible, is permanently preserved as a nature
reserve and a public park. This gift to us is due largely to the foresight
and wisdom of the former Sultan of Selangor, His Highness the late
Hishamuddin Alam Shah and the former High Commissioner of the
Federation of Malaya, Tun Sir Gerald Templer, both of whom were keen
naturalists. The Park was named after Tun Sir Gerald Templer by the
Sultan of Selangor himself.

A general account of Templer Park is presented by Hilton (1961).
A brief summary is, however, given here to make this paper comprehen-
sive for the benefit of those who have no ready access to other published
information. For the convenience of the more serious reader a biblio-
graphic list pertaining to Templer Park is given at the end.

Taman Rimba Templer (Templer Park) was officially opened by Tun
Sir Gerald Templer on 19th May 1954. The Park covers approximately
3000 acres. Excepting a narrow strip of hilly land on the left of the road
near the 14th mile, the Park is situated on the right side of the Kuala
Lumpur/Ipoh trunk road between the 11th and 14th milestones (see map).

The Selangor State Government, in Gazette Notification No. 104 of
11th February 1955 (signed by Raja Sir Uda, Menteri Besar, Selangor)
put Templer Park under the control of the Member for Natural Re-
sources. An ad-hoc Committee composed of dedicated officers of the
Department of Agriculture and the Department of Forestry under the
Chairmanship of Dr. Ismail bin Dato Abdul Rahman (now Tun Dr.
Ismail, Deputy Prime Minister) carried out the initial work in the Park.
The Friends of Templer Park Society was inaugurated on 5th October
1955 at a public meeting. The meeting was opened by the Honourable
Dr. Ismail who paid tribute to the driving force of Tun Sir Gerald Templer
who initiated the project and to the keen Government officials who car-
ried out the early development. Dr. Ismail in concluding his opening
address said “Templer Park will be an asset to Malaya ...... it is rich in
natural beauty and has considerable scientific interest. It is a cross section
of Malayan nature. It is right and appropriate that the people of Malaya
should learn and understand their natural heritage. I commend this pro-
- e to all of you who are here and to all who look upon Malaya as
their home ...... as a project worthy of support”. The President of the
Malayan Nature Society, Dr. Molesworth supported the project and said
that the Malayan Nature Society planned to become a founder member
of the “Friends of Templer Park” and provide experts in various fields
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and assist the Friends and the public to the best of their ability. The for-
mation of the Friends of Templer Park Society was formally moved by
Dato Sir Clough Thuraisingam and was unanimously carried. With the
formation of the Society, the Honourable Raja Sir Uda was elected the
first chairman of the council of the Society. Many distinguished personal-
ities, including the Honourable Tun Abdul Razak (present Prime Minister)
and the Honourable Enche Othman bin Mohamed (formerly Mentri Be-
sar, Selangor) had lent their active support before and after Templer Park
was established.

ADMINISTRATION

At present the Park s administered by the Friends of Templer Park
Society on behalf of the Ministry of Agriculture and Mines by an elected
Council comprising a President, Hon. Secretary, Hon. Treasurer, Hon.
Warden and 19 Council members. In its 16th year since Templer Park
was established the Park Society is privileged in having as its President
the Honourable Dato Hamzah bin Dato Abu Samah, a keen naturalist
and bird-lover. He has been President of the Society since 1965 when he
was a senior government official. The Park is serviced by eight full-time
park-keepers. The Society receives an annual subvention of $10,000 from
tlize :Iinisuy of Agriculture and Mines for the day-to-day running of the
ark.

There is an active move to establish a “Taman Negara Act” which
will bring all parks in the country under a single Government body, a
move which is in the right direction. In the case of Templer Park, it is
envisaged that the governing board will also include naturalists, biologists,
zoologists and representatives of voluntary organisations who would be
interested in the development of the Park as a public park and a wildlife
sanctuary, as well as a field study area for long term botanical and zoo-
logical research. It is noteworthy that this is, perhaps, the only natural
parl'a in the country that has been administered by a purely voluntary or-
ganisation on behalf of the Government since its inception. Natural parks
run by voluntary organisation in other developed countries have been
highly suc?usful. It has also become abundantly clear that the Park is a
sound social investment and that the protection of outstanding natural
features, resources, and items of historical interest are worthy of preser-
vation, as the services provided to local visitors and foreign tourists will
equal or surpass whatever money may be gained by exploiting the re-

sources of the Park.
GEOGRAPHY AND NATURAL FEATURES

The Park’s Eastern, Northern and Western boundaries are the Forest Re-
serves of Ulu Gombak, Serendah and Kanching. Abutting the left of the
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road on the way to Ipoh, towards the Kuala Lumpur end, at the Kan-
ching Pass, is the Bukit Lagong Forest Reserve. These combine with the
popular land mark, Bukit Takun, a pinnacle of limestone approximately
1100 ft high, to form a unique setting in the foothills of the Main Range.
For convenience the Park is considered in three sections—Western, Cen-
tral and Eastern.

The Western Section bordered on the south by the 13th to 14th mile of
the Kuala Lumpur/Ipoh Road is approximately 250 acres in extent. It
has a system of well kept footpaths (Adam 1956)! giving fine views of
Sg. Kanching, Tasek Barat (a small lake) and the distant undulating
forested hills. A spectacular view of Bukit Takun is obtained from
Tasek Barat. This Section adjoins a series of waterfalls and rock pools on
the northeast border. The waterfalls are reached by a footpath that winds
in a series of steps through jungle and are very popular with visitors. Some
eight acres of land have been cleared of undergrowth and planted as lawns,
on either side of the winding Sg. Kanching. Indigenous and introduced
trees in this area provide ample shade. An internal motorable circuit road,
Jalan Chawi-chawi also serves this and part of the Central Section of the
park. (This was fi ormerly a stretch of the main Kuala Lumpur/Ipoh Road).

The Central Section, some 610 acres running approximately from 12th to
13th mile of the Kuala Lumpur/Ipoh Road, contains the flat expanses of
tintailings, the ruins of the old Kanching village, Bukit Tahun® and Anak
Bukit Takun. The latter is the less conspicuous of the two, but is of greater
scientific and touristic value as it contains a network of dark caves with
primitive spiders, insects, bats, as well as a variety of other harmless small
animals (Dunn 1965). This is, indeed, a world within a world. The Central
Section is under active mining at present. However, when all the rich tin
ore is extracted the numerous mining holes could be used for boating,
fishing and other forms of water sport. The flat tintailings will be ideally
suited for maximum development for recreational purposes without loss
to flora and fauna. Children’s playground, golf driving range, horse riding,
motel, restaurant, miniature railway and orchid garden are some of the
items considered for introduction.

The Eastern Section is approximately 2100 acres of forest bordered to the
south by the 11th to 12th mile Kuala Lumpur/Ipoh Road. It is a low
range of hills and the source of the Sungai Kanching, Gadoh and Udang.
The highest point is 1500 ft. The upper reaches of the Sg. Gadoh is pri-
mary forest and the remaining forested area is either disturbed or secon-
dary. Old logging tracks and orang asli (aborigine) pathways with addi-

! Due to mining activities and also further development in the Park, this useful guide
is partly out of date. ) .
2 This limestone outcrop is just within the Forest Reserve and it is hoped that it will

be included in the Park.
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tional paths made by Park workmen make this Section quite accessible
to the visitor. These paths which lead through attractive jungle, along
streams, waterfalls and rocky gorges are infrequently used by the public
though the paths are kept in good order by park workers. Off the 12th
mile, a 15-minute walk along a well beaten track leads to a swimming
pool situated in a valley in a natural jungle setting. The pool, 140 x 60 ft,
attracts 200-300 people each week-end. It will soon be renovated with
toilet and changing facilities provided.

The attractive features surrounding the Park, though not within the
Park itself are the Kapur? forest, the only place in West Malaysia, west
of the Main Range where these characteristic trees grow naturally, and a
quartz ridge seen behind Bukit Takun. This ridge is a continuation of the
well-known Klang Gates ridge.

FACILITIES

Though the object is to provide a recreation centre for people of all ages
with varied interests as well as to foster the appreciation of Malaysian
botany and zoology, for two main reasons no significant development was
w to provide large scale recreational facilities. Firstly, tin depo-
sits continue to attract miners. This affects almost the entire Central Sec-
tion anfl part of the Western Section. Secondly, the Society has no fu nds
for capital expenditure, and private developers have not found it worth-
while to expend large sums of money in the Park up till now. However,
through the generosity of a few charitable organisations it was possible to
build new motorable bridges so that the internal circuit road (Jalan Chawi-
ohawj) is accessible to light traffic. Foot bridges across the Sg. Kanching
and ns.t:ibutaries were also built. Twelve halting sheds or pondoks and
approximately fifty benches at various vantage positions have been in-
stalM_W miles of foot paths are kept open and serviced regularly.
In addition approximately fifteen acres of land along the Sg. Kanching
are lawned. The Society hopes to spend approximately $20,000 in the next
year or two to provide further amenities to make the Park a more welcome
retreat away from the hurry and scurry of city life.

‘WILDLIFE

Mammals

The Park is bordcfed on all sides by Forest Reserves. These and the
2100 acres of forest within the Park serve as a sanctuary for small and
big animals al:_ke, as well as pathways for wide-ranging animals such as
leol?ards and tigers. At?other unique feature of the Park is that there ar¢
various ecological habitats—primary forest, disturbed forest, secondary
forest, belukar, lalang grassland, reed swamp, etc.—each habitat being

1 Borneo Camphorwood, Dryobalanops aromatica. ;o
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more attractive to certain species of wildlife than others. Wild animals are
instinctively afraid of man, because of his destructive nature. For this
reason rather than for lack of animal life one rarely sees big animals in
the wild during rambles in the forest. There is no documented record of
wildlife seen in the Park, except for few scattered observations recorded
now and then in the Malayan Nature Journal or the newspapers. By way
of big game I, in ten years of experience, have seen one serow or kambing
gurun, a wounded tapir, and a few wild pigs in the Park. A list of mammals
seen, identified by foot prints or recognised by calls by various observers
is given in Table I. In addition to these mammals several species of squir-
rels (Callosciurus spp.) were seen. The commoner squirrels seen in the
clearings and the edge of the forest near the waterfall are the Golden-
backed Squirrel (C. caniceps), the red-bellied Plantain Squirrel (C. notatus),
and the Black-banded Squirrel (C. nigrovittatus). The Park land also offers
ideal environmental conditions for other small mammals, such as forest
rats and shrews which have been caught in traps and released by me and
my associates. Elephants, Rhinoceros, Seladang and Banteng are absent in
the Park. About six Silver Leaf Monkeys were released near Anak Bukit
Takun in 1962, but these have not been seen since. With the help of the
Game Department a survey will be carried out to locate natural salt-licks
and choose suitable spots to introduce artificial salt-licks with the inten-
tion to build hides from where animals visiting the licks may be observed,

Reptiles

Though there are in Malaya 110 species of snakes that live on land,
one hardly sees these shy animals in the forest. Even then only sixteen
species are considered poisonous and none of these are abundant. The
snakes that have been seen in the Park are Rock Python, Reticulated
Python and less than a dozen other species of harmless snakes. Two kinds
of monitor lizards were seen, both unidentified species of Varanus. One,
a five-footer, was basking in the sun in the Eastern Section of the Park,
and a smaller one crossed a footpath in the Central Section. In the East-
ern Section flying lizards (Draco spp.) were seen on a number of occasions
and a Tokay or Giant Gecko.

Birds

The Park abounds with numerous species of birds: ground-loving
birds, birds of the underbrush and the tree-top birds. There are approxi-
mately 600 species of birds in West Malaysia, and one may safely assume
that the more observant and sensitive bird-lover would find at least one-
fifth of the bird fauna in the Park itself. With my very limited experience
as a bird-watcher, I have recognised over sixty species over a number of
years of casual observation. In the Western Section of the Park alone,
Where there is much clearing, in one morning between 8.00 a.m. and 10.00
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a.m. I recognised twenty-three common species which included Bulbuls,
Babblers, Kingfishers, Sunbirds, and one Flowerpecker, Drongo, Barbet,
Woodpecker, Bee-eater, Oriole, Broadbill, Swift, Waterfowl, and Quail,

Insects

The Park is also a paradise for insect collectors and a weekend does
not pass by without one seeing a collector running after a butterfly with
outstretched net in his hand. We are fortunate that one of the world’s
most attractive butterflies, the Rajah Brooke’s Birdwing, is native to Ma-
laysia. This large, very colourful insect, though evasive, is common along
the streams in the Park. The ground-loving Amathusiids with rich metallic
blues and blacks are also sought after by collectors. Of the insects Malay-
sia boasts of approximately 900 species are butterflies alone. The splendour
and variety of forest insects seen in the Park is the proud heritage of our
country.

These and the other wildlife must at all cost be protected for the
enjoyment of the future generations of mankind without fear of these be-
coming extinct as a result of the destruction of their natural habitats. In
this regard also it is most gratifying to learn that the Forest Department
is planning to bring more forest land under forest reserves.
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PLATE 47. Bukit Takun, Templer Park.



PiATE 48a. The plague unveiled, during the opening ceremony of the Temple
Park on May 19, 19?4. . i

PLATE 48b. Tun Sir Gerald Templer delivering his address during the ceremony.



PLATE 49a. Jalan Raja Udang in the Western Section of Templer Park.

Alam Shah

PLATE 49b. The former Sultan of Selangor, the late Hishamuddin
planting a commemorative chengal tree at the opening ceremony.



PLATE 50b. Picnic spot in the Western Section of the Park.
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Bako National Park

Bako lies on a rocky headland not many miles from Kuching in Sarawak,
and within easy access of that city. It is a small park and has a wide range
of vegetation types within its boundaries. It is rich in birds and shore life.
Bako's importance lies mainly as a resort area, a place where town dwel-
lers can relax and discover something of Borneo’s wild life. It is to be
hoped that soon the Sarawak Government will constitute further national
parks to conserve an adequate portion of the rain forest for which Bako
is inadequate,
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The Plants and Vegetation of Bako National Park

P. S. AsHTON!

Visitors to Bako will at once notice the unusual appearance of the vege-
tation around them. The woods, hanging on steep hillsides over the pic-
turesque rocky coastline, are unusual; this is because rocky coastlines are
in fact rare in Sarawak. They are found here, and also at Santubong and
Tanjong Datu, but from Tanjong Po one could walk right along the coast-
line northeastwards for hundreds of miles to Tanjong Kedurong, beyond
Bintulu, before one would come on any more of the sheltered rocky coves
and turquoise pools that are among Bako's chief attractions.

Then again, the stunted open scrubland on the tablelands are un-
usual and thoroughly un-Bornean, more evocative of the semi-desert vege-
tation of parts of Australia than the majestic tropical rain forest such as
one sees on the lower slopes of Gunong Matang, Here again the situation
may be due to some unusual features of the environment. The monoton-
ous infertile sandstone rock from which the vegetation has to eke out an
existence is the same as on Santubong and in many other places in this
area; but it does differ in that the strata or beds of sandstone are at Bako
almost horizontal whereas at Santubong their steeply inclined surfaces rear
up to form the giant sphinx-like mountain across the water from Telok
Asam. There are in fact few other places where the plateau sandstone is
so horizontal; the stepped summits of Gunong Penrissen are one example
but at that altitude the climate, and hence also the soil and vegetation, is
very different from that at Bako. The flatness of Bako's sandstone means
that erosion proceeds almost entirely from the edge; the surface of the
plateau, washed incessantly with tropical rain storms, has lost even more
plant nutrients than is usual for this inhospitable rock. Furthermore the
coastal position results in a considerable increase in solar radiation, and
is associated with more extreme periods of drought than are usual inland.
Daily rainfall charts kept over the rain-years 1960/61 to 1963/64 indicate
that Bako experiences long periods without rain slightly more frequently
than nearby inland areas, such as Matang and Semengoh, though mean
monthly and annual precipitation is similar. Perhaps in part as a conse-
quence of this fires were common before the park was constituted and
spread over large areas, particularly in the north between Telok Asam and
Telok Tajor. In forests most of the available nutrients are stored in the
trees themselves. When a leaf falls or a tree dies these nutrients are re-
leased by bacterial action. The rain washes them into the soil where the
dense mat of surface roots absorb them again. Burning breaks the cycle,
destroys the main food source, and in the space of time before vegetation

1 Formerly Forest Botanist, Sar;v;ak
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littoral vegetation there is usually a band of another but equally characte:
ristic type, but in Bako this has long since been cut down.

Mangrove forest is limited in area in the park, being found mainly
at Telok Asam and nearby Telok Delima, at Telok Sebur and Telok Lakei,
and small areas elsewhere, Here again nearly all the species are widespread
and therefore not of much botanical interest, though visitors who do not
know this kind of forest should visit the overhead walk through the man-
grove at Telok Asam at low tide, when the lines of curious aerial roots ra-
diating from the Sonneratia trees are exposed and the oozing cat-clay is
sonorous with the popping of ‘Locan’, an edible bivalve; the pop-cyed
amphibious fish and many brightly coloured crabs manoeuvre about, cach
leaving its characteristic trail, as the intruder passes by.

Three types of mangrove forest can be distinguished in Bako: on
sheltered parts of the coast on saline sands and clays, is one in which
Pedada (Sonneratia alba) is the commonest tree. This is the type at Telok
Asam and Telok Delima; small patches are also found at Telok Sebur,
Telok Gadur and along the east coast. On the heavier clays near the chan:
nels the occasional Bakau Kurap (Rhizophora mucronata), recogniscd by
its long stilt roots and large leaves, is found, while on the sandier areas
around the margin Api-api (Avicennia officinalis) replaces the Pedada. Al
Telok Tajor in particular Putut (Bruguiera parviflora) is common. On
more consolidated muds richer in clay, as along margins of the larger
rivers near their mouths, is another type consisting almost entirely of
Bakau Kurap. This is found for instance behind the last-mentioned type
at Telok Asam and also at Telok Gador, Telok Pandan Besar and Kechil,
and in a big area at Sg. Lakei. Other mangroves such as Tumu Merah
(Bruguiera gymnorrhiza), Tumu Puteh (Bruguiera sexangula), Berus (Bri-
guiera cylh_dn‘cn) and Tengar (Ceriops tagal) are occasional in this type.

The third type occurs on land flooded at high tide only, and is found
behind the beach at Telok Asam and between Telok Sebur and Telok
Lakei; small patches are also found elsewhere. This consists of dense
stands of Nipah palm (Nipa fruticans),a common but very interesting plant.
It is used for innumerable things, but is particularly unusual in providing
both sugar .(fl:om the inflorescences) and salt (from the leaves) from the
one plant; it is also peculiar in that it is capable of producing heat—the
young lnﬂmewmmm warm! A few other plants occur scattered among
the Nipah, including Nibong palm and the large crowned Dungun (Herk-
tiera globosa), easily distinguished by its prominent, spreading and branch-
ing, narrow, plank buttresses.

THE INLAND VEGETATION
It hasalready been stated that the availability of plant nutrients and watef
in the soil strongly influences the luxuriance of the vegetation. The avaik
ability of plant nutrients depends on two independent factors: the actusl
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concentration per unit volume of soil, and the depth of soil available for
the roots to exploit. Drainage is important in two different ways: the con-
stancy of the water supply is important, but on the other hand excess of
water, as in waterlogged swampy areas, excludes oxygen, essential to the
roots, from the soil and thus reduces the depth of soil available for the
plant to exploit.

The ideal soil conditions for the development of a high tropical rain
forest rich in tree species is therefore where the soil is deep, rich in nutri-
ents, well drained but with constantly available water, either retained be-
tween rain storms or supplied by lateral water movement through the soil.
The opposite of these three conditions is the worst, and leads to poverty
in size and number of species; it is this one which is prevalent at Bako.
Nevertheless, the soil factors just discussed do vary in the park, and it is
mainly on this account that several different types of vegetation can be
recognised. In the driest areas and the most fertile areas, however, the
influence of man is sometimes paramount,

The most fertile soils are the alluvia in the valleys of the larger rivers,
occurring at Telok Asam between Telok Sebur and Sungei Lakei. Here
the alluvium is sandy clay, and though wet, is rarely stagnant owing to
strong lateral water movements; peat only occurs therefore in a few small
patches, and roots penetrate relatively deep. Though the forest here has
in parts been completely felled, and selectively creamed for timber else-
where, the remnants still existing proclaim it to be the tallest in Bako. It
is also very rich in species, typical examples being Campnosperma coria-
ceum, the swamp durian Durio carinatus and the Durian isa (Coelostegia
borneensis), a stately tree with prominent buttresses whose woody fruits,
resembling durians, lie unrotting at the base of the trees for months and
can often be seen near the plank walk through the valley at Telok Asam.
The illipe nut tree Engkabang jantong (Shorea macrophylla) is also here,
and a variety of fruit trees in the genus Artocarpus, such as Bintawak (A4.
anisophyllus), Chempedak (A. integer), Pudau (A. kemando) and Terap
(A. odoratissimus). The ground is often covered with dense stands of the
thorny stemless palm Asam paya (Salacca conferta). In the Ulu Serait
there is another area of alluvium called the Paya Jelutong. Here the soil
is more swampy, and though lateral movement is still strong, water at
the soil surface and peat accumulation up to two feet deep is a common
sight. This, added to the fact that the aluvium is grey silty coarse sand,
means that conditions are not as favourable as at Telok Asam. The forest,
though still rich in species, is less so than the previous type, and the
canopy is somewhat lower. Of the Artocarpi only A. odoratissimus re-
mains. Engkabang jantong is replaced by Engkabang rusa (S. stenoptera),
characteristic of poorly drained sandy soils; similarly Durian isa is re-
placed by Bengang (Neesia malayana), a short-boled broad-crowned tree,
also of the durian family, often associated with Engkabang rusa and pos-
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ing a curious large fruit resembling in shape a Chinese lantern—bewart
of it for inside it is coated with irritant hairs! Bengang does occur, bu
is far less common, at Telok Asam. Indicating the more swampy cond:
tions existing here is the presence of two true swamp trees, Bintangor
jangkar (Calophyllum sclerophyllum) and Jelutong paya (Dyera lowii). Past
tapping of the latter for latex is the only human influence discernible in
this forest. At the margins of the Paya Jelutong, where drainage condi
tions are better, several dipterocarp species are found and the transition
to this type of forest, which occurs on the nearby slopes of Bukit Gondl
and Bukit Dai, is gradual. On slightly sloping depressions of the sandstont
plateau and on gentle slopes of the escarpment by the larger streamsi
forest transitional between that in the Paya Jelutong and Heath forest
(Kerangas) occurs. This is found in the Ulu Pandan and Ulu Delima
while a more extreme version is found in the Ulu Tajor. Water is neat
the surface but drainage is good, and the soils, though variable, are fre
quently yellow near the surface. Boulders abound however, and on the
plateau the sandstone is never far below the surface. The canopy is ¥
lower than in Paya Jelutong; Lun paya (Shorea longifiora) oceurs, as wel
as Simpor paya (Dillenia pulchella), Entuyut (Tetramerista glabra), ant
Kawi (Whiteodendron moultonianum) all of which are tolerant of acid peatj
soils with poor drainage; Bintangor jangkar and Bengang are still promi
nent components. The larger streams that pass through these forests haw
sandstone beds and are fringed by sandstone rocks and banks of whitt
sand. The fringing vegetation, which s seen at its best by the pools i
the Ulu Tajor, is characteristic and very beautiful. The dark brown cledl
water reflects the bright green canopy of Dipteris lobbiana, a slender fert
which covers the bordering sandstone rocks, while the brilliant coppet!
bark of the gregarious Tristania clementis trees contrasts with the datk
ness of the water. In the shallow margins the pale leaves of an aquati
Utricularia with pale blue flowers shine in the pools.

The deepest and most fertile residual soils are found on the slope
of the scarp, and on the souther slopes of Bukit Dai and Bukit Gondd
l:lm a.l.one the Wll is yellow with iron oxide, an indication of co mpart
tively high fertility compared with the white soils of the plateau. Texturall
they would be classified as loamy sands or sandy loams. The forest, whid
is almost as tall and rich in species as on the alluvium at Telok Asal
differs from the forests there both in its species composition and structu®
The appearance of the forest differs markedly owing to the domina®
of the f‘“’“b' D'w; the hemispherical crowns of the ma
large dipterocarps, resembling so many cauliflower heads, can be pic
out on the slope? above Telok Delima when coming into Telok Asam )
sea. This forest is hence called Mixed Dipterocarp forest. There ar¢ fer
ground herbs except on boulders, and the ground vegetation is mai!
composed of tree seedlings and saplings.
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The most favourable conditions occur over small areas on the north-
eastern and north-western slopes of Bukit Gondol, and on the lower
slopes of the western and eastern escarpment north of the cut boundary
as far as Telok Gador and Telok Asam. Here, on the gentle lower slopes,
drainage is good but moist conditions prevail, and the soil has a relatively
high clay content. Here there are many emergent dipterocarp species,
noticeably species of Keruing (D. geniculatus, D. costulatus, D. nudus, D.
confertus and others), Mersawa kunyit (Anisoptera grossivenia) with its
golden crown and leaves clothed below with turmeric-coloured scales,
Kapur bukit (Dryobalanops beccarii) and several merantis (Shorea bracte-
olata, . paucifiora, S. beccariana, S. scabrida, S. scaberrima). Among other
larger trees are several species in the oak family, such as the deciduous
Bornean chestnut Castanopsis motleyana, and the oaks Lithocarpus co-
opertus and L. dasystachyus, whose acorns are often seen on the paths.
There are so many different species in all, none of which are noticeably
more common than others, that it is not possible to single out names.

On somewhat steeper slopes, where rocks are more abundant and the
soil somewhat more sandy there is a shift in the species composition. Dip-
terocarps still dominate the canopy though and in many places appear
more prominent. Among the merantis, for instance, Shorea bracteolata,
S. pauciflora, S. beccariana and S. scaberrima drop out and are replaced
by S. ovata, S. slooteni, S. elliptica and others, while the Selangan batu,
Shorea crassa, is particularly evident. This type is found where the Ulu
Serait passes the slopes of the escarpment at the cut boundary, on the
slopes south and partly to the north of Paya Jelutong, in some places be-
tween Batu Puteh and Sg. Delima, on the lower slopes behind Telok De-
lima, on the slopes of the escarpment south of Telok Tajor and Telok
Lakei, and at Telok Lakei, itself,

In the drier areas on the middle and upper slopes of the coastal es-
carpments, such as at Telok Asam and Delima, at a small area at Telok
Sebur, and along the east coast, the soil becomes more sandy and podsoli-
sation becomes more severe; this is also noticeable in transition areas to
Heath forest in other places, such as at Bukit Gondol and Batu Puteh.
Frequently there is an upper layer of white or grey sand separated from
the yellow sandy loam below by a dark coloured humic B horizon of
variable depth. Water availability is more variable than in other Mixed
Dipterocarp forest soils, but is nowhere acute. Here the forest structure
becomes simpler, the canopy more even and somewhat lower, and the
species fewer. There is a further shift in species composition; two species,
Shorea flava ( Selangan batu) and Dryobalanops beccarii become very
abundant and almost semi-gregarious, while Shorea multiflora, Diptero-
carpus sarawakensis, and in some places Dipterocarpus borneensis which is
a Heath forest species, make their appearance. Many species have dropped
out, though S. ovata, S. crassa and S. scabrida remain frequent. Heath
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forest elements appear in the lower storeys as well, such as Jenjulong(Agro-
stistachys borneensis) and a species of Kayu malam (Diospyros herma-
phroditica).

The remaining area of the park, which is more than half the total
area, bears podsolised white sands, and sometimes clays. The vegetation
on these soils is called collectively Heath vegetation or Kerangas. The pri-
mary vegetation varies from low forest to open scrubland according to
the soil conditions. Where the physiological depth of the soil is relatively
great a closed canopy Heath forest is found; Brunig has described it well:
‘Even the botanically less experienced, casual wanderer will notice the
change when he enters the Kerangas forest from the Lowland Diptero-
carp forest, not only because of the change in species, with which he may
not be familiar, but also because of the striking difference in the structure
and texture and in the whole colour of the forest. The Lowland Diptero-
carp forest is a rather loose tangle of integrated storeys of which none is
clearly separated or dominating the others. The whole growing space is
loosely and evenly filled with green foliage and the general impression is
of a sombre but fresh green, In the Kerangas forest the storey formed by
large saplings and small poles dominates, The lower storeys are dense and
composed of straight stems of saplings and poles forming a tidy and
orderly but forbidding phalanx, which is often difficult to penetrate. The
main canopy is low, uniform, and usually densely closed. Single emer-
gents may occur and usually indicate extreme site conditions. Brown and
reddish colours prevail in the foliage of the upper storeys and the sun
fills the forest with a rather bright light of reddish-brown hue, which, in
spite of the dense main canopy, appears to be considerably brighter than
the light in the Lowland Dipterocarp forest with its higher and morc
irregular vegetation’.

A comparison has beon made earlier between the scrubland and the
arid vegetation of Australia. In fact this scrubland possesses many plant
genera that appear to have originated in the remote past from the Aus-
pnhan area, genera_that are more particularly found on mountain tops
in tropical S.E. Asia, such as Tristania (closely related to Eucalyptus),
Gymnostoma (a form of Casuarina or She-Oak frequently planted in gar-
dens), Baeckia, A:fstrohma, Styphelia, Podocarpus, and Dacrydium.
These two last mentioned are among the very few conifers found in Borneo.
Dacr y_d:’ur{x being the only lowland species with needle-like leaves and re-
seml?lms in many ways a fir tree of the temperate tundra. Conifers are
considered by botanists more primitive and ancient than the flowering
plants, and in Borneo have only been able to compete against them where
cond;jons a?-. relatively unfavourable for flowering plants

runig (1965) in his report on the Kerangas vegetati :
Nhational ‘Park, recognises 6. subtypes in a series mmmig}%g;i:iﬁ;
physiological depth of the soil and increasing variability of water supply.
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Under the most favourable conditions dipterocarp species are still
prominent among the larger trees, but Rhu ronang (Gymnostoma nobile)
and the conifer Sempilor (Dacrydium beccarii var. subelatum) are present
also. Here the canopy is at about 90-105 ft high. On the best sites, as
around Bukit Tambi, the enormous leaves of the stemless palm Johannes-
teysmannia altifrons, resembling the feathers in a shuttlecock, are a
typical sight, whereas in damp places the large fan-palm Pholidocarpus
majadum is frequent. On rock outcrops the wild sago Eugeissona insignis
is very common, and, where shady conditions prevail, the tree fern Cya-
thea latebrosa. Where the rocks are exposed they are richly covered in
beautiful ground herbs, including Aroid lilies and several species of Didy-
mocarpus and other Gesneriaceae with cream and lilac tubular flowers.
Small palms of the genera Pinanga, Areca, Iguanura and Licuala every-
where abound. Forests of this type occur around Bukit Tambi, on the
plateau east of Telok Delima, along the Serait path, in the Ulu Lakei,
around Bukit Gondol and Bukit Dai, and in a disturbed state near Batu
Puteh.

As conditions become more adverse, the soil shallower and more
liable to drought, dipterocarps become fewer, Cotylelobium burckii, with
its leathery oblong leaves with ochreous undersurface, being an exception.
Other emergents include Dacrydium, Gymnostoma, some Shorea ovata and
Dipterocarpus borneensis, Whiteodendron moultonianum and the Renghas
tree Melanorrhoea beccarii whose black sap is well known owing to its
toxicity. There is a notable increase at all heights in trees in the genera
Eugenia, Calophyllum, Kayea, Garcinia and Stemonurus. The understorey
is now more dense and the canopy lowered to 75-95 ft. This is the most
widespread type all over the plateau on gently sloping land, usually in
continuous and large areas.

As drainage becomes yet more variable, the soils yet shallower and
drought of longer duration, the forest becomes shorter and denser and is
best described as a pole forest. The canopy is here only about 27-36 ft
high, and is dominated by a few species only, in particular Dacrydium,
Stemonurus umbellatus, S. lanceolatus, Dillenia excelsa, Melanorrhoea
beccarii, Cotylelobium burckii, and some Sapotaceae and Theaceae. Eugeis-
sona is still common on rocky places, but most other palms are fewer or
have disappeared. This type is found in a broad belt along the northern
coast from Tanjong Pandan to Sg. Lakei and on the whole north and
south sides of the Paya Jelutong range, where it is fringed on the coastal
side by better forest of the preceding types, and gives way in places to
forests yet to be described. It occurs in large compact areas dotted with
rocky outcrops bearing different vegetation, or as belts between other
types.

Around the margins of open canopy vegetation or scrubland an ex-
treme type of forest is found with a canopy at about 15-30 ft high. Though
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the species are much as in the last type single species frequently become
dominant; the dominant species varies from place to place. Palms are yet
rarer, but there is a noticeable increase in the density of mosses both on
the ground and on the lower parts of the trees.

A closed canopy vegetation of similar height also occurs round the
tops of cliffs, as, for instance, in some places at the top of the scarp above
Telok Delima, and the tops of cliffs at Tanjong Sapi, Tanjong Asam, Tan-
jong Paku and Tanjong Pandan. This is similar to the last but the small
leaved Eugenia bankense is particularly abundant and scrubland plants
such as Styphelia malayana and Baeckia frutescens make their appearance.

On flat rock surfaces near the headlands in the north around Tanjong
Rhu there is a curious open forest in which Dacrydium is the only common
species. Owing to the open crown of this species the ground vegetation is
dense, though poor in species, and epiphytes are common on the Dacry-
dium trees, whose shaggy bark both provides good purchase and accumu-
lates plant remains which provide nutrients.

The open vegetation in Bako, known where probably primary as
scrubland and where probably secondary as fire padang, is very wide-
spread on the sandstone plateaux, and is variable in species dominance
and composition as well as in structure. It is very likely that man has been
assoaated with the Bako headland for a very long time owing to its com-
manding position on the coast. Records of burning or cultivation even in
the last 50 years are very scanty however, though gambier is known to
have been mflch cultivated in the Ulu Serait in the 19th century. Brunig
(1965) has discussed at length the possibility of a secondary origin for
most or all the Bako scrubland, and concludes that much may in fact be
natural. This is presumably true of the small islands of scrubland that
occur on almqst soil-less sandstone knolls and plateau in the closed forests
north of Bukit Dai, but elsewhere evidence is at present insufficient to
support either argument.

Most areas of obvious secondary origin occur either around the Lin-
tang path, or along the northern part of the plateau from Telok Asam
across to Telok Tajor; frequently, particularly on the Telok Tajor path,
a small valley will have open scrubland on one side and closed canopy
Heath forest on the other, suggesting that the damp watercourse had pre-
ve:}ted the fire fmn:a_- Slmjudms further. Certain plant species indicate re-



PLATE 53a. Fire climax vegetation over flat sandstone beds at Bako with G. Santu-
bong in distance where the beds are steeply inclined.

PLATE 53b. Paku Laut, the primitive Cycas rumphii, on the shore at Bako,
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PLATE 544a. Heath forest wit
water's edge at Telok Waiding. P. Lakei in background

PLATE 54b. Incoming tide in the Sonneratia alba mangrove at Telok Asam Bako




PLATE 55. Durian Isa(Coelostegia borneensis),a stately tree with prominent buttresses.
Asam Paya, Salacca conferta, palm in background.



PLATE 56a. Mixed dipterocarp forest cloaking the hillsides in the Ulu Delima, Bak«

Buntal Bay and G. Matang in distance.

PLATE 56b. The enormous leaves of the stemless palm Johannesteys-
mannia altifrons resemble the feathers of a shuttlecock.



PLATE 57a. Dacrydium dominated forest on flat rock near the headlands.

PLATE 57b. Small islandsTof scrub occur within closed forest on almost soil-less
sandstone knolls and plateau.
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are inhabited by ants, and Henslowia; parasitic mistletoes (family Loran-
thaceae) are also common. Under these impoverished conditions plants
occur which have evolved cunning methods of supplementing their meagre
diet. Just as the ants in the tubers of the epiphytes mentioned above play
an important part in providing nutrients for them, some trees and shrubs
at Bako, such as Clerodendron fistulosum with its beautiful pink and white
flowers, possess hollow swollen stems which also harbour ants, apparently
for the same reason. Five pitcher plant species are also found—Nepenthes
ampullaria which forms rosettes on the ground with small bulbous pit-
chers, N. gracilis which is a small climber with slender pale green pitchers
furnished with two fringes of long hairs, N. albomarginata with somewhat
bigger purple striped pitchers, N. mirabilis which resembles N. gracilis
but lacks the hairs, and N. raffiesiana with a broad pitcher striped with
purple and with two fang-like processes at the base of the lip. Another
insectivorous plant which is rare in the lowlands outside Bako is the
Bornean sundew Drosera spathulata, a small rosette plant found growing
commonly along paths by streams and water seepages in open places; its
small red leaves bear on their upper face a pad of hairs which secrete a
sticky exudation with which insects are caught and digested. Another fre-
quent genus is Burmannia, whose members are hemi-saprophytes;at Bako
B. coelestis, with blue flowers, is common in damp places, whereas the
cream flowered B. disticha is more widespread.

Many beautiful trees are found in the scrubland, some of which merit
introduction into our gardens. Notable among these are Tristania stellata
with smooth purplish and olive striped bark and rufous hairy leaves, Or-
mosia microsperma with ochreous hairy leaves and pods splitting open to
expose hard little brilliant vermillion seeds, the dense hemispherical shrub
or low tree Calophyllum nodosum with small fragrant cream flowers and
the needle-leaved Chuchor atap (Baeckia frutescens)- In rocky areas Dac-
rydium, Cratoxylon glaucum, Calophyllum nodosum and C. incrassatum are
the commonest trees. On damper, flatter areas, Chuchor atap becomes
dominant, with Somah (Ploiarium alternifolium) and Dacrydium associate(!.
In a small area at the beginning of the Ulu Serait path a Dacrydium domi-
nated scrub occurs on an excessively drained hillslope bearing shallow red
clay soil; elsewhere in many places small almost pure stands of Dacrydium
oceur in scrubland on wet to moderately wet shallow sandy soils. Near
streams and other areas where surface water is more or less constantly
present, and shallow humus stained sands overlie sandstone rock or clay
pockets, Somah forms a dense low scrub in association with Tristania
stellata, Rhodamnia cinerea and a few other species.

Along the beaches many curious and beautiful fruits are washed up,
and a favourite pastime is to see how many different kinds can be collec-
ted. These fruit originate from mangrove and sea-shore trees, and fre-
quently even from riverside trees far away in the ulu, which spread by
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ng their floating fruit in the fast flowing water. Striking among
them are the fruit of Nipa, the spear shaped mangrove fruits which deve-
lop a big root before they fall to anchor them in their shifting muddy
habitat, the large four sided fruit of Putat Laut (Barringtonia asiatica) and
the finned fruit of Dungun (Heritiera globosa) mentioned earlier, and the
beautiful fruit of Barringtonia conoidea, shaped like an old-fashioned lan-
tern, whose soft tissue is eaten away by the sea to leave a delicate tracery
of vascular elements.

Bako is a nature lover’s paradise. If you are thinking of taking up an
interest in the wild plants of Sarawak, Bako with its well cut paths, its
casy accessibility and its great variety is ideal. Along the Lintang path
many of the trees have been labelled, with Malay and scientific names,
specially for your interest. But please treat them with respect, these plants
are silently building up a beautiful woodland from an inhospitable im-
poverished soil. The damage your match can cause may be irreparable.
If you see a beautiful flower, do not pick it, for others will not then be
able to share its beauty.
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Animals in Bako National Park
G. ROTHSCHILD!

The Bako National Park is a wonderful mixture of forest and open heath-
land, cliffs and mangroves, sandy beaches and rocky headlands—all with-
in a remarkably small area. The accessibility of all this rich diversity of
habitats along extensive and well laid paths makes Bako an exciting area
for the naturalist to explore. The botany and the geology of Bako are
fairly well known already for they have been the subject of relatively de-
tailed and intensive study but, unfortunately, no such comparable zoologi-
cal study has yet been made. Bako’s animals remain largely unknown.
This article, therefore, is in no way a summary; rather it is a collection
of zoological impressions, a sample of some of the more generally inter-
esting and conspicuous, the specialities, of the vast assemblage of animals
that makes up Bako’s fauna. Possibly the life of the seashore takes up a
rather disproportionate amount of space, but it is a fact that the vast
majority of visitors, mainly families with children, spend the greater part
of their time on the shore, and it is here that nature is probably at its most
conspicuous and bizarre to the non-zoologist.

Of all the endlessly varied and prolific life of the seashore shells are
probably the most familiar, certainly the easiest to study, and equally cer-
tainly amongst the most beautiful of all animals. Lying amongst the bric-
a-brac of debris washed up and renewed afresh by each successive tide
beautiful or grotesquely shaped and coloured, they clamour for attention
and are almost irresistibly collected. A shell is the creation and habitation
of a very soft backboneless animal called a mollusc; it is part of a living
animal that grows and undergoes repair so long as the animal is alive; it
is the ‘bones’ that remain after the animal has died. The empty shells on
any shore can be divided even superficially into two fundamental types:
a usually spirally coiled, one piece type, and another consisting of two
fan-like parts, or valves, joined together by a hinge which is, however,
often broken in empty shells. The former type is called a univalve, or
gastropod, and is represented by such well known gastronomic titbits as
winkles and ‘French snails’, the latter being among the many landliving,
air-breathing forms. The type with two valves is called a bivalve, or lamelli-
branch, and is also best exemplified with reference to the stomach by
cockles, mussels, oysters and giant clams which Captain Cook referred to
as ‘cockles of so enormous a size that one of them was more than two
men could eat’.

Gastropods and lamellibranchs are the two most important and wide-
spread of the several groups of molluscs. It may come as a surprise to

1 'I'-;(_)m__wrly Entomologist, Dept. of Agriculture, Sarawak.
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many to hear that a third, the cephalopods, comprise the octopi, squids
and cuttlefish, for in appearance there is little in common between sessile
oysters and mussels, only slightly more agile snails and winkles, and the
extremely active and alert octopi and squids. But, in fact, they all share
basic similarities in their anatomy and the cephalopods are simply mol-
Juscs that have become adapted to an active, swift moving, predatory life.

ment. Those shells that live between the tidelines amid pounding seas and
surf beaten rocks are solid and frequently ornamented with knobs and
ridges for added protection, The limpets, periwinkles and rock whelks
that can be found on the rocky headlands at Bako have this sort of pro-
tection. Others such as the familiar mussels anchor themselves firmly and
y to the rock surface, Calmer, deeper waters on the whole pro-
duce thinner less ornamented shells, while those species that live buried
in mud or sand, such as many lamellibranchs, are much more subdued in
both form and colour. However, the significance of the extravagant and
flamboyant extremes of colouration and ornamentation shown by many
gastropod shells is by no means clear and remains to be explained.

The names of gastropod shells are often as flamboyant as the shells
themselves. Pimpled Purpura, Blood-red Volute, Puce-mouthed Castor
Bean, Ponderous Frog Shell, Gouty Spider Shell and Giant Noddiwink
are all names of common Indo-Australian shells that can be found at
Bako, at least in closely related form. The commonest gastropod forms
at Bako are small, globular, delicately marked sandshells (family Natici-
dae) .and long spiral, extremely graceful and aptly named auger shells
(family Terebridac). But countless others are present—large but delicate
tun shells (family Tonnidae), named after their supposed resemblance to
Wlne_bam!s, d}bﬁlﬂd}' spiny murex shells (family Muricidae), strombs
(family Strombidac) with peculiar ear or wing-like processes and, perhaps
most beautiful of all, exquisitely polished and brilliant cowries (family
Cypraeidac). A word of warning is necessary concerning the handling of
cone shells (family Conidae), which are sometimes found alive at Bako.
These large shells, though handsome, have a sinister reputation and are
;q“:gl’d:“h a vnuhnt poison system which has been known to cause

cath to human beings. Like many other gastropods the cone shells arc
also carnivorous, preying on other molluscs, boring into their shells and
sucking out the juices. Such was the fate of the many shells lying empty
on the beach with a neat round hole bored through their side.

Lamellibranchs or bivalves are probably even more numerous than
gastropods at Bak-o. Many lamellibranchs live by burrowing in mud or
:;ﬂd;lf;thﬁ)ﬁ b:re into wood or rock while some, such as mussels (family

ytilidae) and oysters (family Ostreidae), fasten themselves permanently
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ome firm support. Among the more conspicuous and numerous species
l;kois one which is shining white, fragile, and shaped rather like a
g. Itis appropriately called an Angel's Wings Borer or, less attractively,
ddock. The various forms of this group all have an amazing capacity
ring into rock, clay or submerged wood and some forms do con-
ble damage to wooden piering and boats. Scallops or fan shells
~ (family Pectinidac) are also present. Possibly they are the most familiar
of all shells if only because one form is the trade mark of a well known
- petroleum company. They are also good eating and have the distinction
. .m:abh to fly through the sea by flapping their shell valves. Other
‘common forms at Bako are the beautiful pink and purple sunset shells
amily Garridae), the familiar sturdily built heart cockles (family Cardii-
dag), the more delicately ridged and finely sculptured tellens (family Tel-
linidae), and many others.
~ Crabs in various shapes and sizes are essential members of the fauna
w shore. They are largely scavengers feeding on any organic matter
#.m their way, and without them tropical beaches would be far
S8 t and unpolluted than they are. Some species feed on the more
‘obvious refuse and are also predators to some extent, others chew sand
w extracting even the most minute particles of organic matter, while
many mangrove species feed on the slimy mud surface, picking daintily
‘with their claws. Many shrimps and prawns, closely related to crabs, are
lhﬂnlvenprs and will readily demonstrate their efficiency on someone’s
hand if it is dangled into a suitable rock pool, for example around the
headlands at Telok Asam. Shrimps will quickly come and crawl around

one’s fingers removing anything movable—dead skin, dirt from one’s

1113

w-and they make an excellent job of cleaning any open wound.
Some species specialise in performing this sort of service for fish in the
sea. They may have a definite cleaning station where fish come and queue
t"h‘f‘ their skin, gills and mouth picked over for parasites, fungal
m and to have sores cleaned. These cleaning shrimps play an im-
portant part in maintaining the health of many fish.
- The most conspicuous crabs at Bako, both on the sandy beaches :_md
%ﬂb mangrove mud, are various forms that spend much of their time
out of water. At low tide they feed and scavenge on the sand and mud
mﬂ'ﬂ’ as the tide advances, disappear into a hole blocking it after them
'}&-lmﬂy made trapdoor, a snugly fitting plug of sand or mud.
hm small, shy Scopimera lives this sort of life, making its holc. on
sandy beaches between the tidelines. It is the animal that is responsible
hl[lﬂb small holes in the beach at Bako which are surrounded by a
haracteristic radiating pattern of small sand pellets. These small _crgbs
5¢00p up sand with their claws and stuff it into their vcrticz.ll sht—hk_e
mouths. Organic matter is extracted and after being “proogssed * the resi-
due of sand is ejected through the top of the slit mouth in the form of
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tiny sand pellets. Scopimera feeds only close to its hole and hence the
radiating pattern of grooves and pellets.

Two other very common crabs of the sandy beaches of Bako lead a
rather different life. The Sand Crabs Ocypoda make their burrows in soft
sand above high water level and feed partly by extracting food from sand
in the same way as Scopimera, but they are also more general scaven-
gers and predators. These are the fairly large spidery looking crabs ex-
tremely active and agile, that scurry about “crabwise” over the sand with
amazing speed and twinkling legs. Far more peculiar are the hermit crabs,
not true crabs but rather intermediate between crabs and lobsters. They
have taken to living in the empty shells of gastropod mollucs and are

ingly adapted to this way of life. Their soft, vulnerable abdomen finds
protection inside the shell and is spirally twisted in the same way as the
shell. If danger threatens the crab retreats inside and the entrance to the
shell is blocked by its heavily armoured and perfectly fitting larger claw.
But they are very vulnerable and defenceless when, at intervals, they out-
grow their shell and have to fit themselves into a new one. The majority
of hermit crabs live in the sea and never leave water, but on tropical
beaches various land hermits, Coenobita, lead an almost entirely terrestrial
life.-onl}‘ returning to the sea to breed. At Bako these land hermits wander
far inland and can often be met on some jungle path wandering ponder-
ously along dragging their home behind them. Like many crabs they arc
most active at night and often clamber up into the bungalows to feed on
crumbs and other debris.

_ The inhabitants of the mud and mangroves are perhaps even more
interesting, particularly as at Bako one is able to watch them from the
oomfc:rt of the long bridge over the mud at Telok Asam. At low tide the
mud is covered with hordes of solemnly beckoning, brightly coloured
crabs sitting close to their holes or making a short foray to repel an intru-
der onto their territory. These have one of their claws, right or left, enor-
mously enlarged and brightly coloured blue, pink or yellowish, spotted
with black. As they sit beside their hole they periodically jerk and wave
m::;md claw grotesquely in the air and look like nothing more than
;'hc:)e of flamboyant wm vendors beckoning for one’s custom.
crabs are males of various species of Uca whose two English names,
Caller Crab mfl Fiddler Crab, refer to the beckoning or fiddling motion
;’: ﬁ:;cd:w- This display has the dual function of stimulating and attract-
c!fw) Zﬂ‘}lﬁ! (which are much less conspicuous, lacking the enlarged
ratie":'oul;dmm rivals fof the favours of the females. The males
l;:her n:nr - mt::’ area surrounding their holes waving at and threatening
es, but are noticeably less aggressive as they stray to the

edge of or off their territory. A wandering, big, bright! i
ol PRl b € y coloured male 1s

yep by one much smaller and dowdier, on its h d
Sy e R e 0 FAM Wit iggeot, handsomes!

which the biggest, handsomest
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h&mhuh win, but occasionally two come to grips more drastically. With
claws interlocked they strain, until usually the weaker breaks away un-
harmed; but sometimes the weaker is jerked off its feet, flailed back and
forth, and thrown headlong, a foot or more, often leaving behind its claw
in the grasp of the victor. But such tragedies are rare and the antics of
the males are mostly confined to blustering and showmanship.

Another amusing member of the mangrove fauna is the mudfish or
mudskipper. With bulging eyes and bulbous outsize head they hop and
slither over the mud and, when startled, skitter over the surface of the
water on their beating tails. But they lay claim to distinction in being the
most truly amphibious of all fish and in living a life which must be
similar to that led by the first ancestral colonisers of the land.

 Before leaving the sea and shore mention must be made of the won-
derful phosphorescence which can sometimes be seen in the sea at night
at Bako. At times it is particularly abundant, at other times it may be
absent altogether. But on a good night each wave breaks with a shower
of greenish, dancing sparks and, paddling in the shallows, one leaves a
trail of swirling lights. Most of this phosphorescence is caused by huge
numbers of tiny planktonic protozoons called Dinoflagellates and the light
is produced by an oxidation process which causes the little flagellates to
glow as they are agitated in the water.

Bako, situated as itis on a northward facing peninsula, is particularly
interesting bird-wise as a place for seeing migrants. From September to
November many species retreat southwards from the icy winter waster of
Siberia and pass through Bako to winter in Borneo or even further south.
Plovers, wagtails, pipits, shrikes, warblers and flycatchers all appear, many
of them familiar European species. They often arrive in the greatest num-
bers during or after a period of bad weather with strong winds and rain
when, tired and storm driven, they alight and rest at the first sight of land,
instead of flying on into the interior. Undoubtedly the best places for see-
ing these newly arrived migrants is in the Casuarinas and scrub fringing
the sandy beaches, and at such times rare migrants blown far off course
are often included. One late October day in 1963 there was just such a
fall of migrants and over 30 Arctic Warblers Phylloscopus borealis were
counted in the Casuarinas at Telok Asam, where there had been only one
or two the previous day. Other species included Brown and Sooty Fly-
catchers Muscicapa latirostris and sibirica, Brown and Thick-billed Shrikes
Lanius cristatus and tigrinus, a Pallas’s Grasshopper Warbler Locustella
certhiola and a very rare and beautiful female Ashy Minivet Pericrocotus
divaricatus. Next day there were five White-throated Spinetail Swifts Chae-
tura caudacuta over the main padang, only the second time this species
has been seen in Borneo.

The graceful Casuarinas which fringe all the sandy b?ach?s are a
favourite haunt of many birds other than migrants. At flowering time they
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are full of darting, flitting, brilliantly coloured flowerpeckers and sun-
birds, and beautiful yellow, black and white Common loras Aegithina
tiphia. Raucous White-collared Kingfishers Halcyon chloris scream from
their branches, and they and Olive Bulbuls Pycnototus plumosus and brun-
neus flip down to the sand to catch small crabs. The little, blue, coral-
legged Velvet-fronted Nuthatches Sitta frontalis creeping up and down
and around, head-down and upside-down, are probably nowhere else so
common as in Casuarinas, while on the very topmost, drooping branches
Swallow Shrikes Artamus leucorhynchus sit snugly together in line or
swoop gracefully to snap up a passing dragonfly or cicada—their friendly
cuddling up together contrasts with their disagreeable bickering and mob-
bing of other species.

Most of the forest areas of Bako appear to have a rather impoverished
bird fauna, particularly so the kerangas areas. But all the main forest-
living groups are represented and the best place to see them is from the
plank walk through the forest behind Telok Asam. Trogons, woodpeckers.
barbets, bulbuls, babblers and flycatchers are all common and particularly
conspicuous are the gorgeous Fairy Bluebirds Irena puella. Flocks of the
velvety black and irridescent blue males often gather in the early morning
in the trees just behind the bungalow. One of Bako’s most spectacular
birds, the Pied Hornbill Anthracoceros coronatus, can be seen in some of
the forested areas and sometimes visits the Casuarinas at Telok Asam.

Bako is the haunt of several White-bellied Sea Eagles Haliaeetus leuco-
gaster in plumages ranging from the pastel grey and white of the adults
to the mottled brown of immature birds. One or two invariably soar over
'-I‘glok Asam every evening between five and seven o’clock and are often
joined §n aerial battle by two or three Brahminy Kites Haliastur indus. The
kites dive upon the larger eagles which roll effortlessly at the crucial mo-
ment, present beak and talons to the swooping kites, which must turn
away in a flurry of wings. The sea eagles have feeding rocks on the cliffs
at both Telok Pandan Besar and Kechil, littered with the remains of their
fish an(! sea snake prey. The kites feed on smaller fry and can be seen
quartering over the sand and mud, and dropping vertically to snatch some
crab or mudfish in one sure yellow talon.

Apart from the Common Sandpipers, a hypoleucos, which bob
and fuss around the lawns and beach at TdTAsagoand al; occasional
egret, shore birds are strangely scarce at Bako, even though they swarm
on the similar looking mud at Buntal across the bay. Also sea birds arc
ﬁ:ﬁ&;ﬁfr&imy waters—no gulls at all in contrast to the
i ikl b becsent Bl m“““‘“““ QEE——ouat. ter
around the beach are the fami]m. i nrgao:b oy e

House Swifts Apus affinis which

::;t;?;;‘:;l:::: ly ancestral setting on the cliffs at the southern
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mmals on the whole are difficult to see and observe in Sarawak
is no exception. As a result little is known of Bako’s mammals
y a few species have been recorded. Bearded Pig, Sus barbatus,
mbhur Deer, Cervus unicolor, although little seen, are common and
s can often be found on the beaches. Various species of squirrels,
nall shrew are also common but inconspicuous and only mon-
tters are at all regularly seen. The otter concerned is the Hairy-
tter, Lutra sumatrana, which lives both on the coast and far up
in the interior. They breed regularly at Bako and it is a not un-
sight to see a family party gambolling over the mud near the
d, hunting for crabs and other small fry. They can also be seen
plank walk behind Telok Asam where they often attract atten-
ir shrill, human-like whistling.
of place of Bako’s mammals must undoubtedly go to the grotes-
h prettily coloured, Proboscis Monkeys, Nasalis larvatus. This
nal endemic to the mangroves and adjoining forest of coastal
and southwest Sarawak is one of their centres of population. They
be seen in the forest behind Telok Asam and along the plank
possible to get quietly in amongst a feeding party.
are easily distinguished from Bako's other very common mon-
Lhy a, Macacus irus, by their lovely reddish-brown fur and long
il and lower back. The females and young have little snub noses,
only the much larger male which has the huge, fleshy red, bul-
that gives the animal its name. They are very specialised mon-
run well on mud and are remarkable in being able to swim
| remain below water for considerable periods. They live very
the young leaves and growing tips of the mangrove Sonneratia,
thaps one other animal ought to be mentioned. Visitors to Bako
m with tales of strange lizards and iguanas of enormous
,, with crested back, confronting them in the bungalows.
ards are monitors, Varanus, and being scavengers have become
prowling around the dustbins and, becoming tame and
mes even enter the kitchen by the backdoor. They are not
no matter how many people say so, they do not have crested
They are quite harmless even though of impressive size, 50 please
‘be scared if confronted suddenly one evening with an apparent
dragon in the kitchen.
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Geology of Bako National Park
G. E. WILFORD!

Bako National Park consists of a dissected plateau formed by almost hori-
zontal, thick layers of cross-bedded sandstone (Plateau Sandstone Formi-
tion), which is cut in a few places by dykes and sills of diorite and gold-
bearing dacite intrusions. Marine and river erosion has formed spectacular
cliffs, many of which are parallel to major northwesterly trending joints
in the sandstone formation. Sandstone outcrops are abundant and are
characterized by a large variety of weathering features such as: solution
pmennmlyhonmnulmfwu. honeycomb weathering on some steep
and overhanging surfaces, and ubiquitous hemispherical concavities.
Secondary iron oxides occur as veins along joints and, within the sand-
stone, as thin concentric films and impregnations which are seen as colour
banding on freshly exposed surfaces.

PLATEAU SANDSTONE FORMATION

Sandstone and thin beds of conglomerate and mudstone underlie the
whole Park and belong to the Plateau Sandstone Formation ; similar rocks
build the Santubong Peninsula and the Matang Range. With the excep-
tion of a piece of fossil wood found at Telok Limau no fossils have been
found in the formation in the Park but, by analogy with other areas, the
sandstone is thought to be of Upper Cretaceous age i.c. about 75 million
years old. The sand, pebbles, and clay which now form sandstone beds
?nd thin layers of conglomerate and mudstone were originally deposited
in aldelu which covered the Park area; the source of the sediment is
thought to have been in central Borneo. Bedding in the sandstone, typical
of rapid deltaic deposition, can be seen in almost all the cliffs around the
Park. The most common, are various types of cross bedding and slump
bedding.

'ic sandstone beds dip north at about 5 degrees except near Pulau
.I.ake; whete southerly dips are common. Thus in markedpconlrast. for
instance, with the Santubong area where similar sandstone has been quite

steeply folded to form rugged mountains, folding h I
sandstone at Bako. g has hardly affected the

INTRUSIVE ROCKS
Diorite

3 Dior?w;_a hard, fresh, well-jointed rock which weathers to a dark red
2 Wm\":%m orms small headlands on the western shore of Telok Limau,
Pr u Lakei, and also crops out in the Sg. Serait where it marks

! Formerly Geological Survey, Sarawak. e
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the southern boundary of the Park. At Telok Limau the diorite forms a
20-foot dyke trending northwest, and a second intrusion forms a small
headland where its easterly margin is in contact with baked sandstone and
trends north-northwest. The intrusions in the Sg. Serait are probably sills
injected along bedding planes in the sandstone.

The age of the diorite is probably mid-Miocene as similar diorite
which also cuts Plateau Sandstone Formation on Satang Island has been
dated by the potassium-argon radioactive decay method as 1913 million
years old.

Dacite intrusions and gold mineralisation

Dacite intrusions consist mainly of rather deeply weathered dykes 4
to 12 feet thick, some sills, and a few irregular intrusions. They are mainly
restricted to the Serait Valley in the southern part of the Park area, and
two intrusions occur on the eastern side of Telok Limau. They are typi-
cally white to pale grey hydrothermally altered rocks in which white
feldspar, and less commonly glassy quartz crystals, can be seen in hand
specimen. They are similar to the igneous rocks in the Bau mining area
and many of them appear to be slightly gold-bearing. Coarse gold was
originally panned in the Serait Valley, and a gold mine once operated for
several years prior to 1943, but the production is unknown. The ore was
mined from a hill of weathered pyritic dacite and pyritic sandstone which
forms the southern bank of the Serait immediately south of the Park
boundary. A dyke of similar pyritic dacite in the north bank tribu-
tary of the Serait, immediately east of the junction of the Lintang and
Gondol paths, contains a trace of gold, and pyritic-impregnated sandstone
adjacent to it, contains more than 1 dwt of gold per ton.

GEOMORPHOLOGY

Erosion in the Bako National Park area has removed a soft-sediment
cover from the underlying thick resistant sandstone beds which now form
the present plateau-like surface and which dips gently northwards from
about 1000 ft above sea level in parts of the Serait Valley to 200 to 400
ft above sea level on the north coast. The Serait, draining the southern
part of the Park, has a wide, U-shaped valley and probably its catchment
area, particularly in the east, has become progressively reduced by erosion
of the sea, Streams with shallow valleys drain the plateau surface and
usually follow joint-determined courses before plunging over waterfalls
or rapids at the plateau edge into the sea or the Serait Valley.

Major northwesterly trending joints in the sandstone have controlled
the outlines of most headlands, and the courses of many streams. Less
well defined west northwesterly and north northwesterly trending joints
have determined a few stream courses such as some tributaries of the
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Delima and Serait Rivers. Marine erosion has formed small islands and
sea stacks, particularly in the Tanjong Pandan area. Linear sea caves are
common along major joints and a tubular cave about 40 ft. above sea
level, and with a roof in places lined with small opaline silica stalactites,
occurs at the top of the path to Telok Pandan Kechil.

WEATHERING

Many sandstone outcrops contain a variety of weathering phenomena.
Most common are hemispherical cavities, commonly with cores of iron-
stained rock, and which range from about an inch to a foot in diameter.
They occur singly, in groups, or in honeycomb-like patterns, and are most
common on steep surfaces. On almost horizontal surfaces, as on the pla-
teau towards the northern end of the Lintang Path, solution pans have
formed. These are circular, shallow depressions in the sandstone surface
from 6 inches to 3 feet in diameter and as much as 6 inches deep: they
commonly have horizontal floors and steep to overhanging rims. They
appear 1o be formed and enlarged by rain water becoming acid due to
the decay of plants (lichens and algae) which grow on the surface of the
rock: the acid has apparently dissolved the content of the sandstone. Solu-
tion takes place mainly around the outside of a pan because the decayed
vegetation and the loosened sand grains on the floor of the pan prevent
downward solution, During heavy rain the pans overflow into one another
commonly along channels developed along joints and the lower lip of
many of the pans has become breached.

The surfaces of overhanging cliffs are commonly weathered into a
hommb pattern of ridges an inch thick separating rounded concav-
ities 1 to 2 inches indilmmt Others are weathered into an anastomosing
irregular network of ridges separated by smooth areas of sandstone.
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Kinabalu National Park

Kinabalu National Park is 275 square miles. It is the second largest
national park in Malaysia and lies northeast of Kota Kinabalu (formerly
Jesselton) capital of Sabah. The park is centred on Mt. Kinabalu, 13,455
ft, the highest mountain between the Himalayas and New Guinea. Access
to the park by road is easy, and the usual ascent route is well served by
shelters. These factors combine to make the mountain an increasingly
popular tourist attraction for Malaysian as well as foreign visitors.

The mountain rises to well above the tree line and its upper slopes
have several plants from the cool parts of the world. Botanists especially
flock to Kinabalu to see this high ‘alpine’ vegetation. The mountain is
also famous for its birds. In the northern inaccessible part of the Park,
north of Mt. Kinabalu in hilly rain forest country, there is still much ani-
mal life, but increasing protection and education of the populace will be
needed for its permanent conservation as access improves and population
inexorably increases.
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Geology and Topography of Kinabalu National Park

D. V. JENKINS!

INTRODUCTION

The topography of the Kinabalu National Park, and indeed the whole of
Sabah, is dominated by the great granitic intrusion of Mount Kinabalu,
which thrust its way up through the sandstone of the Crocker Range.

The terrain of the Park can truthfully be described as rugged, with
steep sided ridges clothed in dense tropical hill forest. The ridges form
deep ‘V’ shaped valleys with streams and rivers at their bottoms which
have carved deep gorges out of the earth. These streams, which are usually
crystal clear, fall swiftly from rock pool to rock pool between exposed
granite boulders, and become raging torrents within minutes of a rain
storm and have tremendous erosive power.

TOPOGRAPHIC DEVELOPMENT

In the early Miocene period (35 million years ago) much of Sabah was
below sea level. During this period, the rocks which now form the Crocker
Range were laid down as sandstone and other sedimentary beds. Follow-
ing upheavals during the middle and late Miocene, the sea receded and
the folding accompanying the upheavals lifted the sedimentary rocks
clear of the old sea bed to form the Crocker Range. This range runs
through Sabah in a southwesterly direction and has an average height
of 2000 to 3000 ft with some of the high points reaching 6000 ft. The
Kinabalu National Park straddles the northern end of the range.

During the Pliocene period (15 million years ago) there was an intru-
sion of granite? from deep below the surface of the earth into the base
of the Crocker Range. This was followed during the late Pliocene to
Pleistocene period (2 to 1 million years ago) by rapid uplift of the granite
pluton up through the Crocker Range to form what is now called Mount
Kinabalu,

The uplift, which has been estimated at 1/5 inch per year or more,
not only pushed up the now familiar bare rocks of the summit, but car-
ried with it an immense quantity of the soil and rock of the Crocker
Range itself.

Koopmans and Stauffer of the University of Malaya who worked on
the mountain in 1966 have shown that in the recent geological past, late
Pleistocene to Holocene (geologically recent) the summit and flanks of the
mountain were covered with an ice field of approximately 2 square miles
and found abundant evidence of glacial action on the summit rocks.

! Park Warden, Kinabalu National Park, Sabah. —
# Strictly speaking granodiorite and related rocks (Eds.).
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When the glaciers melted mud carrying boulders of granite and sand-
tone flowed off the mountain covering the whole of the surrounding
areas with deep deposits of mud and rock debris. A mud flow from the
southwest of the mountain formed a piedmont fan of between 20-25
square miles. This area, which consists of mud and boulder beds of a
thickness of at least 450 ft is known as the Pinosuk plateau which sprawls
irregularly from 4000 to 8000 ft and is deeply dissected by rivers and gullies
having almost vertical sides.

In plan form, Mount Kinabalu is U-shaped opening to the north,
with the ridges forming the arms of the U pointing west of north on the
short western ridge, and east of north on the longer eastern ridge. The
two ridges enclosed a deep cleft in the mountain known as Low’s Gully
whose walls are near vertical in places and fall from 3000 to 5000 ft from
the summit. The cleft is thought to have been formed as a result of a
tremendous fault in the granite. There is also some indication of glacial
action in the gully as evidenced by the presence of moraine on the gully
floor and ‘U’ shaped valleys leading into the main cleft.

The topography of the summit area has been well described by Koop-
mans & Stauffer (1966):—

“The upper parts of Mount Kinabalu above about 11500 ft are al-

most completely bare and unvegetated surfaces of rather fresh gran-

odiorite...... The topography in these summit areas consists of smooth
curved horns and spires that give the mountain its familiar “toothy”
profile...... The bowls and slopes form large continuous surfaces

having a distinctly abraded appearance.....- yet almost totally devoid

of loose rock debris. In contrast, the peaks and spires have often a

blocky, broken surface, with much loose rock perched and clinging

to them, yet very little talus at their bases. In a few places, especially
at the summit of Low’s Peak, there arc small felsenmere of frost
heaved blocks......

The general form of the summit of West Kinabalu is that ofa
half-dome whose top has been breached and the smooth gently slop-
ing summit areas carved into it, leaving the scattered peaks to mark
the original dome surface...... '

It has been calculated from the studies of isOtopes, that the age of
the granite dome of Kinabalu is in the region of 9 million years and that
the uplift of the granite through the Crocker Range occurred only 1.5
million years ago. From the sediments deposited on the slopes surroun.d-
ing Kinabalu pieces of wood have been found and these dated by radio-
carbon analysis show that they were deposited between 34000 and 3000

years ago.
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CONCLUSION

Mount Kinabalu is probably the youngest granite intrusion in the world
today, and with an age of around 1.5 million years is geologically very
recent indeed. The radiocarbon ages of the wood found in the sedimentary
beds around Kinabalu also show that the glacier on the summit was melt-
ing as recently as 3000 years ago.

The topography of the National Park is therefore very young. The
easily eroded sediments combined with the heavy rainfall in the Park
(llehpusnmatmﬂmdomm in on the summit of Kinabalu)
causes continual erosion to take place with the development of steep
ridges and gorges cut by the ever running streams.

The topography is ever changing and still developing and will con-
ﬁnuetodomuntii.thciooseudimentsmmhed down to the sea leaving
vast areas of boulders and exposing again the original rocks of the Crocker
Range. Nevertheless, Mount Kinabalu will continue to dominate the sky-
line and be the main topographical feature of the area.
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- Animal Life of Kinabalu National Park

LSRR

Sy D. V. JeENKINs!

Ay

Over the centuries before the creation of the Kinabalu National Park
under the National Park Ordinance of 1962, the local kampong people
their diet of hill padi by collecting jungle fruits and by
‘hunting. All the meat they obtained—apart from a few domestic fowls—
‘was taken from the jungle. The continual hunting over the years deci-
mated the population of animals, especially that of the larger mammals.
~ The National Park Ordinance gives the wild life in the Park absolute
protection, and hunting is illegal. Some poaching still takes place but it
is hoped that the continual policing of the boundaries, the education of
the people, and the firm prosecution of offenders will help to bring home
the need for conservation; and will be followed in time by the re-establish-
ment of the depleted animal populations.

" The Kinabalu National Park covers an ared of 275 square miles with
the greater part of about 200 square miles being situated to the north of
Mt. Kinabalu and therefore inaccessible to the general tourist. This area
is wild country with deep valleys, gorges and precipitous ridges clothed in
dense jungle ranging from 500~13000 ft above sea level on the northern
ridge of Mt. Kinabalu itself. The area also encloses Mt. Tambuyokan,
8426 ft.

_ The northern part takes many days of hard jungle walking for any
expedition to get into it. In time, with the development of new roads and
s, the area may become more accessible than at present and be an
excellent source of ecological information for scientists. There are no plans
at present for its future development other than the establishment of
ange r stations to help to protect it. The area to my mind should remain in
.bﬂﬁ natural state and become a reservoir and breeding ground for the
greatly fauna of Sabah. It is known to be the haunt of the very
rare Sumatran rhinoceros (Didermocerus sumatrensis) which has been
senselessly hunted over the centuries for the supposed magical properties
‘ﬂ" horn. This animal, without conservation measures, may well become
extinct in our lifetime but it is hoped that the existence of the Nations}l
Park will help in its re-establishment. In 1961 the Royal Society Expedi-
tion to Kinabalu found tracks of the rhinoceros high up on the eastern
ridge of the mountain. An unauthenticated report of 1970 also recorded
tracks high up on Mt. Tambuyokan.

" Two other rare animals, the Tarsier (Tarsius bancanus) and Orang-
!&"(MO pygmaeus) are also to be found in the Park although‘ away
&Winhlbiwd areas. The protection given by the National Park Ordinance
mu National Park, Sabah.

i
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MAMMALS
Among the mammals known. to be in the Park are the following:—

Insectivorg

in some way a bird alarm call, The Mountain Tree-shrew (7;
is confined to Mis, Kinabalu and Trusmadi

The Slow Loris (Nyeticebus coucang) and Tarsjer
are also present but rarely seen, The Tarsier has only been reported on

the past and was much hunted over
for their absence.

To the north of the Mmountain and on the Wwestern and eastern bounda-

ries, Macaques (Macaca SPP.), Leaf Monkeys (Presbytis spp.), and the
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Gibbon (Hylobates moloch) are often seen, The Orang-utan has been men-
tioned previously.

Bats

Fruit-eating and insectivorous bats are seen and heard at night. They
are often caught in mist nets set up for bird banding causing much havoc
to themselves and to the nets. The fruit bats are the worst culprits in this
respect.

Rodents

Three species of porcupines are present, and in the whole of Sabah,
28 species of squirrels which include the flying, tree and ground varieties.
Some of the smaller tree-squirrels are common at Park Headquarters, as
are the ground-squirrels and should easily be seen by observant visitors.

There are also many species of rats present. The most interesting is
the Kinabalu Rat (Rattus baluensis) which is only found on the summit
zone of the mountain. This rat is unafraid of humans and is most inqui-
sitive. Most visitors to the mountain who stay in one of the mountain
huts will come across one of these rats, as they often enter the rooms to
inspect the occupants. They seem to exist on the bare rocks of the summit
by eating green matter and titbits left over by climbers.

Carnivores

There are several carnivores present in the Park but their presence
have not been reported for the last few years.

Among the carnivores of Sabah are the Bear (Helarctos malayanus),
Wweasels, otter, musangs and mongoose. The cat family is represented by
the Clouded Leopard (Neofelis nebulosa) and four other smaller cats
(Felis spp.).

Ungulates

This group includes the rhinoceros mentioned previously which it is
hoped will re-establish itself in the Park.

The Bearded Pig (Sus barbatus, Fig. 1) is found in the Park and
visitors walking the various trails may see signs of its presence from tracks
and rootings.

Tracks of Mouse Deer (7ragulus javanicus) and Barking Deer (Munti-
acus muntjak) may often be seen on the trails and occasionally, the Bark-
ing Deer may be heard to ‘bark’. The Sambhur Deer (Cervus um'ca!;ar,
Fig. 2) is also present but it has not been seen recently on tl‘{e south side
of the mountain. Medway reports that an antler of the species was once
found at 13000 ft on the east summit of Kinabalu.

A herd of the wild cattle of Borneo, the Banteng (Bos b:ameng), was
reported to me in 1969 by a Park Ranger who found them in the north
eastern portion of the Park.
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BUTTERFLIES

_ Butterflies (Fig. 3) abound in the Park especially around the hot
springs area at Poring. They are also protected under the Park Ordinance.
Park Information Leaflet 9 gives notes on some of the commoner species.
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1 inch

wing (Troides helena

ies: a. The Common Bird
The Green Dragontail

us); b, The Common Sailor (Nepis hylas mamaja); ¢
ium doson evemomides);

Figure 3. Some common butterfl

& A ‘.’"?' meges virescens); d. The common Jay (Graph
Delias georgina cinerascens, this subspecies is only known from Mt. Kin-

abalu).—Drawings by J.D. Holloway.
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BIRDS
The bird life in the Park is very rich and most of the birds except
me of the sea and shore living birds mentioned in Smythies’ Birds of
Borneo should be found somewhere in the Park. Above 5000 ft at Park
Headquarters, it is estimated that 107 different species of birds should

= Theuih, ountain Blackeye.

Ficure 4, : l.mgbing-'rhn:sh. €Ommon on the lower slopes of M.
Kinabaly, Mountain in long, only occurs On mountains of Borneo,
common mﬂm m . Both i

aban. Both species travel in small

Reddish-brown

Black spots

Kinabalu Friandly Warbier,

ang 3. Kinabaly Friendly Warbler only known f I f Kinabalu
and Trusmardi, alwg 3 own from upper siopes o Kina
;ighors. Mountain Bc:km epping about on OF near ground, very friendly to

t
in long, WO species are generally m’;‘my:ﬂl Layang to Panarlaban, abou




‘(pavuay ‘W—oroyd) ‘'YIN0S oY) WO} NjEqRUIY YN '6S Fivid




PLate 60, Orang-

utan. {wam—

-G.S. de Silva).
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ing hill and mountain birds and also for the migratory species as
ross the Crocker Range.

Ive common birds to be seen on the ascent of Kinabalu are des-
Park Information Leaflet 7, by Smythies.

e the fact that the animal population of Sabah has been depleted
ars, there still remains a wealth of species within the National
. With the protection given to them, it is hoped in time that their
bers will increase and that they will become easily seen again in the

urtheless. with keen observation, the general tourist can find
dence of animal life and if lucky, catch an occasional glimpse of
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Plant Life in Kinabalu National Park
WILLEM MEuEr!

In order %eteﬂi»tlnbotmm! Wwealth of Mt. Kinabalu, we have to
visualize an area like Singapore island, about 220 square miles, completely
covered with natural Vegetation and ranging in altitude from about 500
13455 fr. The boundary does not follow the contours. It has been cut

@ the zone of shifting cultivation but some old
secondary forest at about 500 ¢ altitude on the steep western slopes with
Cratoxylon

o arborescens been included. Near the Tenompok pass
the boundary reaches Up 10 5000 ft but it goes down in the east and
West o 2000 ft or even slightly lower. This means that all the alti-

final variation of the

Bornean flora from 200013000 fi is included.
Tﬁhﬂwof this flora can be given when we start from the eastern
side near Poring (hot ) or alo

springs ng the new track to the copper mining
B Just above ot near the upper imi

TIber trees like binuang (Octomeles sumatrana) and
moluccana).

!
Frfy

can find a series of numbered and labelled trees near the

bungalow there is a good site for the famous
, With female flowers. They last
otten meat which attracts flies
ol must be present somewhere in the
A IS a parasite on 5 Woody vine belonging to the genus

\ Yitaceae). Another where visitors can see it is along
W “ﬁ'm near the origin of the Mamut river.
trail from m get detailed info_rmation about the trees along this
1ePOTt o the wes Forest Dept, series of numbered trees and from a

m":ﬁ: 0&0 from trees felled along this trail.

thymes with “ruas U the trail to Poring crosses Bukit Hampuan
( :im”) @ mountain of about 4500 ft elevation on ul-
the MMI:: .ff::am: 8ood locality of large sized Agathis trees—
sl |

ﬁi’ﬁ
zf

gF g :

i
tH:
:

= only known from Sabah, for Borneo-
<, mmﬁl' g:sabah Philippine boxwood Buxus rolfei.
it 4-6 ft girth, has a red bleeding inner

FE;:;’ m Stf leaves in whorls. The nearest relatives in its famil y
Borneo rangs m:‘; in New Caledonia and Australia. Its localities in
t. m“‘bﬂl“, through the ultrabasic mountains in

Mount Silam and Pulau Sakar near Lahad Datu on

! Department of Botany, University of Kentucky, US A
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-' Cf:ast of Sabah. The forest on ultrabasic rocks can be recognised
a the air from the very small tree crowns which can easily be observed

good ‘weather during commercial flights between Kota Kinabalu and

!ﬂ Poring and Ranau are still in the zone of the dipterocarp forests.
Near Kundasan at 4000 ft the trail enters the zone of the oak-chestnut
 forests. Locally, the newly discovered Trig-oak (Trigonobalanus verti-
' mﬂ), with leaves in whorls of three and fruits triangular like beech nuts, is
Mﬂn. Oak belonging to the genera Quercus and Lithocarpus have many
species on Mt. Kinabalu. A preliminary survey is given in Sabah Forest
Dept. Botanical Bulletin 11 (1968), available in the National Park Library.
Mﬂl’ groups which abound in this forest are some Magnoliaceae includ-
ng two species new to science and various conifers belonging to the genera
H’M’PW and Dacrydium. The most extensively explored part of the
M near Kundasan is the adjacent Sosopodon Forest Reserve with its
Wk with numbered trees, a kind of natural arboretum. Forestry people
m National Park Rangers can show visitors around there. One of the
ﬁ,ﬂt trees there is Nyssa javanica. Others are on the Pinosok plateau
ang another trail with numbered trees. Among those is the spiny fruited
Sloanea, a genus also known from tropical America, and elsewhere on
mﬁphteau Acer caesium has been collected probably the only known
locality in Borneo.
~ Then we go off to park headquarters where we enter the oak-chestnut
(Castanopsis) forest with dense shade and with good graded trails leading
along streams lined with red barked Tristania trees (pelawan). The most
Elllmus tree there is Ascarina philippinensis a woody Chloranthaceae. The
pollen resembles the oldest known flowering plant pollen from the Creta-
ceous which means that Ascarina may be more than 100 million years old;
it occurs also in New Zealand. Phyllocladus hypophylius (the celery pine)
has a similar range.
The oak forests resemble in many respects those of Formosa and
Japan. From the analysis of a 2.5 acre sample plot here we found that
not a single tree at this altitude occurs in the lowlands, and that among
the smaller trees several species of Eugenia and Garcinia (kelat and kandis)
are the most abundant. Among those occur also species new 1o science.
" Orchids and Melastomaceae, Gesneriaceac (Agalmyla) and terres-
tial gingers draw the attention of visitors around headquarters. It is really
Worthwhile to study plants and birds in this area using the bungalows as
base camp. Botanists can hunt here for a new species of Terminalia with

leaves like Campnosperma. _ : -
Side trips can be made from here 10 Kiau where there is a &
available through the village

campsite near the river; local guides are i
headman for a visit to the famous Marai-Parai trail, an ultrabasic ridge
full of botanical rarities and the best Jocality for the giant pitcher plant
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Nepenthes rajah. Botanists will be interested to know that the famous
treelet Scyphostegia borneensis still occurs here at its type locality and
that recently the ripe fruits of it were discovered by me. Another Dutch
botanist, Nooteboom, sent ripe seeds to Holland where they germinated.
‘Al the localities mentioned so far can be reached conveniently on
day trips along the main jeep tracks and except the trip to Kiau little
mwﬁmmlﬂ!ﬂ)ﬂt}' of visitors to the mountain rushes
to the summit, trying to break a record. Naturalists do wisely to keep
their breath and one of the best methods for older people is to pretend to
mm&w:«m like a former Conservator of Forests who
WY 10 slop me! ‘times asking out of breath “please tell me

what plant that is”. m e o
. Finally we may have a look at the plants along the summit trail.
F_ro? ""mhﬂmw to the Panarlaban bungalow practically all the
species of trees have been labelled or at least numbered and a list of those
mm“*‘“ﬂhﬂl‘l& Warden, Just at the power station we
MIMI:@.“W over the montane oak forests. Detailed investi-
m‘:&:mh‘“ been conducted in another 1 acre plot along
m ‘with all tht:m permanently labelled. On the way to Kamba-
ones ( m“mw places with yellow Rhododendron lowii and red
M J Hacinum) ﬂégaod spots Wlﬂl large pitcher plants (Nepenthes
barked M, m’;ypml montane species of Calophyllum and a yellow
Kambarango _ﬁlﬂ:@hﬁ.: For botanical enthusiasts a visit to the waterfall near
liverwort, and &m worth while. The rare bryophytes Treubia, a giant
Poies e large moss Spiridens occur there together with many
the oak-chestnut fores We are gradually going to leave the zone of
' mm:':- This peters out at about 9000 ft where the bullate
to about 7500 ft .‘. h‘%":’ altitude; .Ca.smnopsi.f has been recorded
of trees; one is rich in the .D::l goes in some places through groves
m&:mm,a ys-leafed Magnolia, a species still un-
permum Soaone I.:m low shrubby vegetation with Lepros-
with all Hﬂdlofw of with beard moss, and rich fern vegetation
: Gleichenia and also some Matonia and Dipreris
member _ s is abundant Drimys piperita, a
in Eﬂﬂc::-:?@:?:of Winteraceae, The shrub vegetation is rich
mmkgwm Vaccinium, Diplycosia) and small
gestifolius with coppery ymplocos (Cordyloblaste) and Elaeocarpus con-
ing tree here besides the Magnol, young shoots. The most beautiful flower-

small herbs occur along the
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rai Elatostemma bulbothrix, Didymocarpus (Gesneriaceae), the tiny
m Schizaea fistulosa, the tree fern Cyathea(?) havilandii, the pitcher
nt Nepenthes villosa, Hedyotis macrostegia, Trachymene, Aletris foli-
and the Bornean eyebright Euphrasia borneensis; and among the ter-
liverworts is a large Scapania. This peculiar vegetation is related
differences in soils. The rocks here are ultrabasic, serpentine and
allied rocks. Before we reach Paka Cave (9700 ft) we pass some places

y and off the ultrabasic, we see granite and granodiorite and in some
the trees still reach about 10-20 ft high including Daphniphyllum,
species of Talauma and Eugenia houttuynii. In more open vegetation
tice the first species of Gentiana reminiscent of the Swiss Alps and
imalayas. Before the cave a trail leads off eastwards to an open place
trabasic rock almost bare of vegetation with some Machaerina and
m falcatum and a lot of Euphrasia borneensis. Most of the visitors
t area. It allows a good sight of the sharp ragged range along the

edge of the summit peaks.

Paka Cave we can sec beautiful flowering Rhododendrons, Ges-

ae. Schima brevifolia, the Pacific genus of Rubiaceae Coprosma,

berry’ Rubus niveus, and various montane grasses and sedges.
also a famous locality of a very primitive tiny liverwort Takakia,
ng on the edges of the ice-cold water in the pool below the cave.

is now known from Borneo, Japan, Alaska and N.W. Canada mainly
h the field work of Japanese bryologists.

" Near the cave we see the lowest Jocalities of Low’s buttercup (Ranun-
s lowii) and further on the interesting conifer Podocarpus b::evifafiw
various species of the holly genus (Ilex) some With Opposite leaves,

. Also not so far above Paka Cave we get a new P?docarpus
: considered to be a variety of Podocarpus imbricatus which grows
m 4000-7000 ft altitude, possibly still higher. Every time & new
species of tree occurs along the trail it is numbered and may by now also
‘have a label. : :
" A new campsite has been put smack ina S;Obt 100:‘“? of P 0‘“’“&“ -
another species of thi ows near Panarlaban. A DOg8Y
" chpmriints S biculata has been converted

of the rare insectivorous plant Utricularia
. galows and the cutting of firew:

1 hope that the Sphagnum peat bog with a sm (
 at about 10,000 ft is still intact. Near the Panarlaban campsite We come
~into the rocky shrubby area—a good locality for
~ aslope some Gaultheria borneensis and Havil .
- goes up with ropes and through a steep gully ‘where ’the remna

- of vegetation have been removed by the climbing visitors. I cuta

B el through mossy forest just-east of this: 100 shrubby
dendron ericoides is common at this altitude, but in general fewer and
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fewer trees grow here. Phyllocladus hypophyllus grows up to 10,000-12,000
ft, but at Sayat Sayat we can really say we are above the forest line. Now
we can start to look at the peculiar round cushions of Centrolepis, Mono-
stachya (a grass) and Sporobolus (a sedge) and discover Drapetes ericoides
(Thymeleaeceae), a species also known from New Zealand.
- Orchids are abundant along the trail, Habenaria near Paka Cave,
beautiful Coelogynes, some Dendrobium, plenty of Dendrochilum and up
to Sayat Sayat Eria grandis (with large leaves). The Kinabalu flora con-
tains about 800 species of orchids in about 72 genera. For fuller details
see Meijer (1965),
~ The summit still has some plants—Poa epileuca, some Rhododendron
ericoides. Leptospermum recurvum becomes a very small creeping shrub
between the cracks of the rocks. The most beautiful herb here is Potentilla
(see Kalkman, 1968). The temperature near the summit can be a few degrees
below zero Centigrade and rain can change into hail at this altitude. There
are definite signs that during the Pleistocene when the temperature must
Mwmum Centigrade in the tropics, there were snow
and ice on the summit area of Kinabalu, about 12,000 ft and upwards.
The various temperate plants like Ranunculus, Potentilla, Euphrasia

and Gentiana are reminiscent of the mountains in the Himalaya region.

point wn;m m“"'?w: P hyllocladus, Dac::ydl'um and Drimys

very well established in the whole syb... ‘
i J b-tropical fl
Pacific to Formosa, Japan and as far P ora arching around the

may have around : as Mexico. This way Podocarpus
Pwyha! 8‘::'&! a C:;::ﬁc as far as Venezuela and also Lithocar-
category. Somehmliko memi ia perhaps falls into the same
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lowland families like Dipterocarpaceae, Annonaceae, Myristica-
daceae, Meliaceae and Anacardiaceae have not got much higher
0-6000 ft. It is interesting to compare the mid-mountain forests
1000 ft with those of Ceylon. There all Fagaceae are lacking. This
probably evolved further cast along the margin of Gondwana-
Caledonia?) and then the lowland species in Borneo have
from the mid-montane zones. The similarities, with species of
tia, often small-leaved, Calophyllum and Lauraceae are however very
, Ericaceae have reached Ceylon in far smaller measure than Mt.
which is one of the centres of that family in Malesia, the other
e mountains of New Guinea.
ere is by now a large amount of plant geographic literature on Mt.
u, starting with Stapf (1894), Miss Gibbs (1914), the Clements ex-
van Steenis (in Corner 1964—he has never visited the mountain
and by Corner (1964) in the reports of the 1961 Royal Society
n (there have been no published reports on the bigger 1964
l Society Expedition). The series of species new to science described
Vit. Kinabalu is still not finished. Various Magnoliaceae and I guess
e ten to twenty species of Eugenia still await description.

fhope that this article will make it clear that the flora of Borneo can
‘be understood in relation to plant evolution and plant geography
we look upon the subject from the lofty point of view of the sum-

it of Mt. Kinabalu.

.
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had to be led back. They stayed the night and the following day

ecided to go back to Kiau,
By this time, the one who still had the pearl was s0 ill that he had
10 be carried all the way back to the kampong. On arrival at Kiau
man’s loin cloth was taken off and the pearl fell out. The man

diately recovered.
It was then realised {hat the pearl had magical powers and the
¢ time a person fell ill, the pearl was soaked in water for some
e and the water given to the ill person who recoverd.
~ The people then knew that the pearl was good medicine and the
ne seven people were sent up the mountain to try to find more.
took with them seven white cockerels and seven eggs to sacri-
to the spirits that lived on Nabalu. They followed the same track
at the place now called Panarlaban they said their pagan prayers,
i the cockerels and placed the eggs On the ground. The cockerels

 were later taken back to Paka Cave and eaten.
he mountain some more pearls fell from

i While they were on t
the sky, but they were much smaller and did not affec
»d them up. The pearls were then taken to Kiau but were found
to have no medicinal properties.
g - The original pearl however continued to be
~ was kept by the man who brought it down. On the m
' disappeared.”
sting his story, 1 asked Enche T
have been afraid of the mountain because of its sa
He said not, because the people of Kiau believed that their dead
Gunong Sadok Sadok—a hill further down the Kadamaian Valley
that they had not climbed it previously

4

good medicine and
an’s death, the

ingoh whether the people of
cred asso-

guides were always

Kiau and the track up the mountain was St&’
the trail now opened up for tou.'m'sts.
the precedent set by the seven orl
ays sacrificed on
ple in the party.
This traditi tinued for man en in recent times
: et . in by the guide leading the
climb the mountain

During the earlier expeditions to Mt. Kinabalu,

ned from Kampong
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" The sacrifices are however still remembered on the mountai_n for one
the campsites is named Panarlaban. This name 15 a corruption of
usun word ‘panarban’ meaning ‘place of sacrifice -
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The Grounds for Conservation

Introduction

In this section we state the case for conservation, for present and future
‘enjoyment, education and research, of adequate samples of the tropical
rain forests which not so long ago clothed the whole of Borneo and the
Malay Peninsula. This must be done if the full range of animals from
tigers and tapirs down to earwigs and earthworms, and of plants from
the lofty tualang (tallest tree in the tropics) to the tiny mosses on their
trunks are all to be maintained living together and interdependently as
they have evolved over millions of years. Once destroyed, as it s0 easily
is, this treasure house is lost forever, and this is a bald statement of fact
not a melodramatic exaggeration.

Most of the articles are slanted towards Taman Negara because that
is the largest national park and is also where the most immediate threat
to conservation lies. It is equally important that Sarawak and Sabah make
similar extensive provision for conservation. Bako National Park in west
Sarawak is a modest beginning for that state. Kinabalu National Park in
Sabah, centred round the nation’s highest mountain, is more adequate.

Ultimately the sanctity of Taman Negara, and indeed of all four
pational parks, depends upon public awareness of their importance, an
awareness which at present exists only dimly in much of the community.
Early in 1970 the Society issued a brief public statement on thc‘ case for
conservation, especially of Taman Negara. This statement i8 printed be-
low, in English and Bahasa Kebangsaan. It summarises the arguments
developed in the remaining articles in this section.

The Status of Taman Negara

1. There may at some Stage be a proposal that Taman Negara can serve
the dual role of Forest Reserve and National Park. _ :
2. After extensive discussion, the Malayan Nature Society believes unani-
mously and strongly that this proposal is impossible for the reasons gIven
below. A

3. The West Malaysian plants and animals form a community lltera!ly
unique in the world. Nowhere else do §O many different forms of h{‘:
occur together. This situation exists because the area 18 geologically ©

and has been climatically stable for millions of years. Once destroyed this
community is forever beyond replacement. )

4. This forest community of plants and animals provides thedbac:l:lgr::::::i
to the culture of the Malaysian nation. But it is also of worl -w'lue lu o
est, and in due course, as the country continues to dchlop. wi ? rre-
visitors in increasing numbers. To biologists it 18 vitally jmportant for



1 of life on this planet. In addi-

source of important culti-

lt lﬂikely that many more useful
: i

nf community of the West Ma—

] arm for their maintenance.
* continued propagation. Dif-
different places within the com-

iere in West Malaysia there should
extensive tract of virgin forest
obvious area for this purpose,

iﬂ creating this magnificent
lanned management for the
the nation’s heritage.

kin ada ranchangan hendak

suatu kawasan Hutan Simpan dan
0 B

, Persatuan Penchinta

ya bahawa ranchangan ini

yang diterangkan dibawah

Barat merupakan suatu kum-
~paling aneh didunia. Tidak
elbagai chorak penghidupan ter-
adalah disebabkan oleh kerana
ng tua dan telah dipengarohi
‘berjuta2 tahun. Sekali peng-

an, nischayalah tidak akan

binatang2 ini merupakan
gsa Malaysia. Disamping itu
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juga menjadi perhatian negara2 lain diseluroh dunia, dan dimasa
nentara Negara kita ini mengalami kemajuan2 dan perkem-
2, Taman ini akan menjadi daya penarek bagi pelawat2 dari luar
Bagi paka2 Kajihayat, kekekalan Taman Negara ini, bukan saja
untok mengadakan kajian2 guna memahami kejadian2 ubah-
o telah berlaku didunia ini, tetapi juga sebagai suatu sumber
n samula jadi dimana banyak lagi bahan2 tanaman dan
yang berfacdah masih dapat dijumpai.
na sifat2nya yang sangat chas, kumpulan penghidupan samula
-hutan2 Malaysia Barat yang begitu tua umornya dan kaya
jenis2 ini adalah sangat mudah dipengarohi dleh apa jua per-
keadaan sekelilingnya. Untok dapat mempertahankan hidupnya.
a2 kechilpun menghendaki kawasan yang luas. Begitu juga pokok2
rkehendakan kumpulan yang banyak untok dapat mengembang-
dupan mereka. Pokok2 dan binatang2 yang berlainan jenisnya
jai peranan tersendiri didalam kumpulan penghidupan serupa
masing2 bergantong kapada satu dengan Jainnya untok menjaga
ins telah membuktikan dengan jelas bahawa
an keadaan sekeliling akan menyebabkan perubahan2 yang
“ataupun kemusnahan kumpulan penghidupan serupa ini. Oleh
a itu, jelaslah bahawa kawasan2 kechil yang tersebar merata di-
tempat adalah tidak menchukopi keperluan untok menyimpan
penghidupan ini. :
r hal yang demikian adalah sangat mustahak bagi Malaysia
“untok menyimpan se-kurang2-nya suatu kawasan hutan rimba
chukop luas, yang mengandongi pelbagai chorak topografi, dan
sekali2 tidak boleh diganggu ataupun dirosakan. Dalam hal ini
Negara adalah satu2nya kawasan yang sesuai yang dapat meme-
leh undang2.

“semua kehendak2 ini dan telah diluluskan O
j awa hanya pelanchongan

jelaslah kepada Persatuan ini, bah

2 sains yang berhad sahaja, diantara lain2, yang boleh me-
juan2 menyimpan kawasan ini. Diantara Negeri2 dw_vxl-ayah
enggara ini, hanya Malaysia sahaja-lah yang teld

apannya dengan mengadakan Taman Negara inl. Oleh kerana
lah sepatutnya sekiranya Malaysia juga mcmb.er_xkan taulad;nkz
bagaimana mengatorkan agar supayd aman ini dapat melak-
tugas2nya sebagai Pesaka Kebangsaan kita.

1970.
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in bringing jumbo jet loads of visitors to the country. Such
persons need have a reasonable chance of seeing wild animals.
ExpwrienceinAh'icaandIndia.aswcllasinTanmnNegam
~ itself, has clearly shown that protected animals do become
. fearless of man and can be approached by them.

~ (vi) Dr. W. Stevens spent the two years 1966-8 in West Malaysia
E as a Colombo Plan expert and produced for Government a
report on The Conservation of Wildlife in West Malaysia
based on extensive observations throughout the country. His
report (1968) develops a well argued case for conservation
and central to the whole argument is the assumption that
Taman Negara will remain inviolate as the main reserve of
, the lowland forests which contain most of the nation’s animals
(e.g. over 80% of the mammals).

" Each of these reasons for conserving Taman Negara under virgin

t will now be considered in more detail.

o GEOGRAPHY
le map on page 126 shows how Taman Negara lies on the boun-
headwaters

es of Kelantan, Trengganu and Pahang. It lies at the ‘

three major river system (Lebir-Aring-Relai, Terenggan, Tembeling/
ng). It is thus a natural area of retreat for big animals as the

are destroyed or brought

s on the lower reaches of the rivers -
a gigantic sponge during

under commercial management. It acts as
‘the wet months of the north-east monsoon, and, under virgin forest,
“le releases the heavy monsoon rain into the main drainages.
~ Forest felling would foul the streams, increase the rate of runoff and
ously increase the floods which already annually distress inhabi-
along the lower reaches. About 57% of Taman Negara lies in
ang, 24% in Kelantan, 19% in Trengganu. The map (p. 114) shows
e land at different elevations in Taman Negara. The bulk, 57.6%, lies
ow 1000 ft (only 0.6% below 250 ft ; 28% lies betyaer 1000-2500 ft,
ver 5000 ft. In Taman

g 1

a %"‘ the steepland boundary lies at about 400 ft, roughly 30% of
 the Park lies below this level and is thus topogra

- agriculture. The poor sedimentary-derived soils of the part below the
steepland boundary are however probably unsuitable for agriculture.

_ =4

Nﬁ'ﬂ 1, shows in outline the geology of Taman.Negara.. Salient
e :Mmﬁrstlythewidemngcdrocklypﬁ.espamnysdmmury
~ yp i the western and castern parts
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the Park; secondly, no deposits of economic minerals have been
reported; thirdly the granite (igneous rock) areas in the east, all in
mﬁmﬂmmtry, occupy about 17% of the Park; fourthly,
there is Quatemnary alluyium in the south-east; and mainly, within the
Park lie numerous limestone hills including at Gua Peningat in the west
the highest (2342 ft) ang one of the largest in the country.

=3

Tembeling (mainly sandstone)
Gagau (sandstone)

other sedimentaries (very varied but
<4d Mainly limestones and shales)

552 alluvium
W limestone hills

Fiouse 1, Outline geology of Taman Negara,

quality forest of e b
average to good the area, from the remaining forest which is of

P commercial value, This js o very rough first approxi-
;:n“z: and more dﬂlibd interp of the aerial photos and further
will sho:w Aare certain 1o alter details and maps on a bigger scale
i m,nl:‘*ﬂs of different forest types, but the broad picture

blished. Th salient features are that ay Jeast hait the Park bears

; has small commercial potential
or 19 non-commercig| montane forest aboye about 2500 ft. Further, as

halves, 3 between the western and eastern
st The'h:gh Vielding forest of trees with big crowns is principally
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g li:; \:ft(::ld wreck the Park to log in the areas around G. Tahan
centre. The southwest and west portions which are now

ble by logging road carry poor quality forest and have ten of the

'?:;mbellmm salt licks in the Park and big numbers of game animals
ow. These salt licks are all along the edges of the Park. They

are an absolutely essential feature of the Park and to exclude them

or i |
- ::":nyl:'ay tamper with the forest round them is quite unthinkable,
R completely defeat every purpose for which the Park exists.

-

,’( / /

¥ * known salt licks
average 10 good
(large crown) forest
poor (small crown)
to average forest

montane forest

Figure 2. Outline forest types of Taman Negara.

It is essential for the future scientific management of the forests
of }he country for the commercial production of timber and for hydro-
:09‘3‘ rescarch that a representative range of undisturbed virgin
orests remains as a control, against which the long term, sometimes
insidious and cumulative, effects of management can be measured.
Taman Negara is just such a control area. For forest research it needs
to be supplemented by additional areas such as the Forest Department’s

Virgin Jungle Reserves provide.

THE ANIMALS

Mohd. Khan elsewhere in this issue has written fully on the distribution
Fig. 3 summarises what is

of large animals in Taman Negara. The map

known of the distribution of seladang, elephant and Sumatran rhino-
ceros, based on his data. All the other big mammals known for West
Malaysia are known of suspected to occur within Taman Negara,
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and poaching since the Park was created.

These animals have become accustomed to complete protection and

would extremely vulnerable to poachers if any timber working were
ithin the Park,

Bara probably contajng virtually all the inland birds of

Jthu? Nll;]?%y Peninsula, 254 species had reliably identified up to
y + 74% of the species (168) of the lowlands and lower
mont;ne Zone. to 3000 fr, 66% (51) of the species of the montane zone

boi:i;- 000” ft.ﬁa.nd md:pm °i‘ ommon open country and river fringe
] m lm m m . . g
studied in T Negrec igrants, which remain largely un
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~ Lower animals remain little studied. These river headwaters pro-

bly act as important breeding grounds for fish which are caught for

x in lower reaches outside the Park.

~ Concerning small mammals, Stevens, in appendix 1 to his report,

w:ed the habitat requirements of all Malayan mammals excluding

~ bats. Important points from his conclusions are: —

(i) 51% of mammals live on the ground, 379% in trees, 8% both,
4% in waler;

(i) 53% are confined to primary forest, 25% live in primary
and tall secondary forest, 12% live in either of these or cul-
tivated areas;

(iii) 52% live below 1000 ft, 81% below 2000 ft.

Stevens concludes ‘the only way in which the native land mammals

of Malaysia can be preserved is in the undisturbed lowland rain forest

in which they evolved ... establishing formal reserves and parks large
enough ... such reserves and parks must be ... permanent because the
treasures they protect have lived there for 30 million years and should

have the right to expect a similar future”. : .
Concerning plants, Taman Negara is and should remain an im-

portant reservoir of wild plant species growing, competing and e\'rolvmg

together as they have probably since the Cretaceous period, ie. for
about the last one hundred million years. It is not widely realised that
flowering plants probably evolved in the tropics, possibly somewhere
between Assam and Fiji (Takhtajan, Flowering Plants, Origin and
Dispersal, 1969) and there are indications that the Malay Peninsula,
which is part of the ancient Sunda continent and has the richest flora
of any country in the world, lies at the heart of this area. Many plant
species grow as widely scattered solitary plants, ¢.g wild rambLEtan.
durian and asam gelugor, (Nephelium, Durio, Garcinia), as described
later in this issue by Ho and by Whitmore. To ensure they do not
become extinct it is essential to conserve large tracts or Virgin forest
covering a wide range of rocks and altitudes. This is exactly what Taman
Negara does. It is a huge ‘bank’ of wild plants many of which may

have potential drug value or be valuable for improving cultivated

strains of fruit trees etc. The map, Fig. 4 shows the apprqxhnflte places
oration is very in-

where botanists have worked. It can be seen that expl
complete except for the tourist route to and up Gunong Tahan. In-
vestigations by other scientists have been even more local. The high
plateau (padang) of G. Tahan has several species of flowering plants
and ferns which grow either nowhere else in the world or else are unique
here for West Malaysia. :

Concerning tourism, Taman Negara offers the tourist easy access
by river and by well maintained paths into the interior of the Malayan
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and which a little diligence he can
c: and butterflies in profusion.

Negara, 1: (Sg. Tembeling) many
Low, Holttum, Corner, Henderson,
& Whitmore, Soepadmo, 1906-70.
: Henderson 1929, Whitmore 1970.
re 1968. 7: Moysey & Kiah 1934,
la;gr, 1923, Cockburn & W hitmore,

spectacles of the first order, Gua
near Merapoh in the west, is the
Y. Gua Kenyam has aboriginal cave

(Plate 33b) south of Gunong Tahan
of Gunong Tahan itself. These are
energetic visitors who make the long
TIE

a gorge from K. Kenyam down 10
Aforested bluffs on both banks and
er bed, to be shot in small perahus.
e as a highlight of their visit. The
and Sg. Kenyam are the most
rhanging neram trees (Dipterocar-
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s are all things which are ‘different from home’ and are there-
entially powerful attractions to even the most jaded international
. However, this potential remains largely undeveloped, for al-
h 80% visitors to the Park are foreigners (i.e. only 207 Malay-
\in 1970 up to end July only 68 of the visitors (119%) gave an
as address when booking. Malaysia is already only 18 hours by
‘from Europe and only a day away from America, Japan is even
er. There is already a small airstrip near Park Headquarters at K.

- The boundaries of Taman Negara are worth a moment’s attention.
Sg. Tembeling is a natural boundary to much of the southern and
border. The other boundaries were laid down before the topo-
graphic survey and therefore in some places cut across the country in
an arbitary manner. There is room for local minor realignment especi-
*h the eastern mountainous part of the Park so that the boundaries
follow ridges or run down to main kualas.
- There have been minor encroachments on the park (i) in the north
West near Merapoh where logging has penetrated two miles; (ii) in the
‘southeast near K. Kelapah, Sg. Sat and (iiii) between the Sg. Sat and
: & Sepia north of Kg. Lanchar: both permanent padi arcas penetrating
‘several miles into the park; (iv) rubber is cultivated in the Ulu Lebir
~ in the central north of the Park; (V) fish and rusa are probably poached
- dlong most borders, and rotan manau is extracted by orang asli from
 the Ulu Sat.
: The Malayan Nature Society considers that there is no case at all
for major realignment of the boundaries of Taman Negara. Its function
~ @5 a conservation area are well met within its present boundaries which
were established after exhaustive study and field investigation by TR.
M, Malaya’s first Chief Game Warden. The forests to its imme=
diate south are now logged and roads penetrate close to its southern
edge. But the forests within the Park at this place have little timber
‘ﬂ better than being logged should be kept as 2 national reserve of
virgin forest, a continuing asset, for the reasons expounded above.
~ Moreover, ten of the fourteen known salt licks occur in this part and

< thus so do big concentrations of the wild animals.

It is important to make the following small extentions 10 Taman
- Negara, see map (Fig. 5): — (i) the east bank of the Tembeling gorge
juded to protect the

between K. Kenyam and K. Tahan must be inc :
- Seenery which is already a major tourist attraction.- The- cas't bank is
state land and very rugged hills. A belt about 1 mile wide is needed.
 excluding the flat inhabited area round K. Pagl This is an urgent need
‘because logging cannot be many years off and this is in the most visited
~ part of Taman Negara. (if) the southeast corner of the Park is on shale

LR



even now under virgin
irgin forest to protect against
eason. The unstable area extends
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e northwest corner of the
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for much of Ulu Kelantan
_approaches it from the
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Jeaflets for the visitor arrived at Kuala Tahan. As access
Negara becomes easier it will be essential to take stringent
s against illegal encroachment by agriculturists and poachers.
> Game Dept. could usefully begin the collection of basic data

scientific research projects, for instance by installing rain
and river height posts at all ranger posts and making daily

 use planning authorities should make provision for the buffer
forest all round the boundaries of Taman Negara discussed

should be taken to make the small increases in the size of
egara described above.

should be taken by the Game Dept to attract the attention
¢ and resident biological scientists when research projects are
ned. Whenever possible these projects should be sited within

Krau Game Reserve in west Pahang is an additional important
ir of wild life. It contains Gunong Benom, 2 high granite moun-
one of the highest peaks in the country, 6916 ft. The one major
of forest types missing from Taman Negara is that which develops
granite country, and if certain plants and animals are i

habitats, which may well be the case, the Park does not include
an obvious additional area

e R T T —
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vation in Western Malaysia (Kuala Lumpur, 1961) issued by the Malayan
Nature Society to mark the 215t anniversary of the Society’s foundation.
mw Malayan document is T.R. Hubback’s Report of the
Wild Life Commission (Singapore, 1932). This publication is not as widely
W as it ought to be. It sets out in great detail the growing awareness
ofp?hlic °F“H°ﬂ On conservation matters, on problems related to the
m forestry, agriculture and the defence of crops from animal
“epredations, on the steps of the legislative machinery from the beginning
of a modern 2 ir stration, and it ends with the Commission’s recom-
mendations on wild [ife management in the Peninsula. Much of what
follows here is taken from this report as the conditions then are not so
w M&m Wwhat they are now as to make the recommenda-
o m m Malayan Protective legislation dates from 1884 in the
mw concurrent with the creation of forest reserves. This
""Wiﬂ%mm 1889. Only birds were covered, but in Pahang
in 1.‘“- w‘ Was enacted to protect elephants, rhinoceros and sela-
dang. M'f“ embracing legislation for ‘big game’, ‘deer’ and ‘wild birds’
in mﬂ?““ !90““ l‘erak, Selangor and Negri Sembilan. It was
. .'c hecessity was recognised that roper protection
required the protection of the habitat. The Chior GamI:: Reserve (10700
3. Appropriate though this was, it was not till
t0 adnsinistes: mmh:.ﬂ'e appointed in the Federated Malay States

- Legislation in the Unfederated Malay States
(excepting Kedah where 1o action was taken) was also enacted at vari-

. : N the appointment of game wardens, new game reserves
mzmwbm soon deleled for agriculture. The Serting Game
serve (42500 “)“ilh Negri Sembilan and the Sungei Lui Game Re-
deletod iy lﬁm Pahang were established in 1925 and both were

Krau _Rgezrgve (131000 acres) in Pahang was
onio : Proposals in to delete it too raised such acri-
:l:e Wmh feserve was saved. In northern-most Pahang
sad mww: ' Game Reserve (354200 acres) was created in 1925,

femote to fall under the avaricious eyes of commerce so

1
G‘h,. Kl'l, . A T
i :‘hhy and Malayan is used m‘s’ lately Dimol, r, Botanic Gardens, Singapore.

» on-political sense to cover the
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land was not coveted. In Johore all the game reserves were can-
in 1928. No other state had reserves.
jis stop-start-stop position in itself was unsatisfactory, but it was
¢ growing demands for agricultural land and the consequent da-
crops by wild animals that really brought the issue of game pro-
to a head. Elephants dispossessed of their ancestral homegrounds

to estates and settlements to do extensive damage to trees and
and to terrorise the villagers. Not only elephants, but deer, pigs,
rats were blamed. Even the F.M.S. Railway complained of extensive
in Pahang, and as late as 1940 the traveller on the East Coast line
see the railway gangers’ quarters on the Pahang-Kelantan divide
anti-elephant barricades. How sad to think that the necessity for
gone, the railway trace now being a hideous broad belt of ‘ribbon
sment’, a criminally large proportion of it abandoned to belukar

forest wealth has been lifted off—and year after year authority
its hands in pious, offended sorrow at the lowland flooding, a
sution of course, for accelerated run-off and erosion on the denuded
hills, and silted-up rivers of the riparian plains.
There had been proposals for the creation of a National Park in 1927,
‘there was general public unease that ‘something ought to be done’,

that the on-off attitude of officialdom was not achieving anything. It

not just that the depredations of wild animals to aﬂ"i'h‘“'tic“h“ml

dings were viewed with reasonable disfavour by the planters -and far-
The fate of certain animals, the seladang, rhinoceros, tapif, serow
others gave concern. The many aspects of conservation needed to be
Jht into a national scheme for the overall benefit of the country. The

Life Commission of Malaya under the Chairmanship of T-R. Hub-
ck was set up in 1930 with a mandate coveri

: ng all the States 10
‘recommendations for a course of action. ! park
- The Commission recommended the establishment of National Par

. ti 1 rks nel‘l“)' P
a guaranteed permanency, and for nationa i to leave them

y gl-‘mh Parks shall be maintained and made use of so as [0 € -
* unimpaired for the enjoyment of future generations.” [Italics IEI'IlM]- e
mmission deplored the stroke-of-the-pen policy whereby earlier reserves
had been revoked, and the Commission made certain recommendations
~ regarding those revoked and other game reserves. These do mot eonc::;
~us here except insofar as the recommendations exp the m‘;:;or
- of conservation that an indisturbed permanence Was m.euentill . nal
‘The Commission’s major recommendation was the creation of & natll:l) %
park based on the Gunong Tahan Game [Reserve 10 which 'hm‘:;i :
‘added contiguous areas in Kelantan and Trenggant, together 'nful
Yotal area of 1890 sq miles to be known as the Gunons Tahan legi .
Park. In the event, when the park was established it was called the King
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system of wild life protec-
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‘of a similar administrative
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' iled reasoning is given,
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 recent years over wild life pro-
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_ W It is with great alarm,
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tors. Introduce logging, and the whole balance of
darene slope’, and in the words of Hubback, ‘the
preservation would be struck.’ But it is more seri-
dern concept is the preservation of the living bio-
the carth, air and water, the plants and animals,
herever and however they live, as unique samples
1l wealth, a gene pool on which Man, by his capa-
1 call upon to study and use for the understanding
1In this day, as administrations become aware of
ollution of the environment and the loss of natural
virus of human greed and destructiveness, it is an
al obligation of every country towards the comity
ct and to preserve samples of its natural biological
Malaysian Government has in the National Park
| very big contribution towards this. Let it not be
onal Conservation Year, Government failed, not
lion, but by the greater sin of premediated rever-

gan perigi, akhir-nya mati dahaga.
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National Parks, Pests and Possibilities
by

J.A. BurLrock!

:

and other invertebrates receive little mention in this number,
not because they do not occur, but because so little is known of them.
Apart from butterflies, few groups of insects attract collectors, and
those which do, such as beetles, cicadas and dragonflics,
not received the concentrated attention devoted to mammals,
g mmm snakes and fish. In the main, only those groups
mm d medical or agricultural importance have been studied
M and even here, knowledge is often scanty, particularly of
how they exist, !ﬁd how their numbers are limited, in their natural

R

the unlimited collection of the ‘beauties’ such as the Raja Brooke
forms a major threat to these species.

mm drastically. Insects may eat our crops and timber trees.
: are the pollinators whi i

parti sl I ml MOst important agents in the break-down of dead material.
nutrient d.wmd‘ a process Which‘is an essential step in the flow of
plants, mm ﬂlﬁn available for uptake by the growing
Sty oF 15 good mdegce that without their intervention, the
plant species which is so characteristic of Malaysian forests

disease carriers, it is possi :
would possible that monkey populations
l:ililntatilt:':s.ild 4P 10 8 level where they damaged the trees and invaded

A s
oy m;':;t!:ot‘:llem o ecti PS most important for mankind, insects
because many sl):;?t eﬂ checks to others of their own kind.
of insects feed on other species, and all spiders,

o 0000 are exclusively predatory. As agriculturists have

l “ _-_‘__"—-_-__————___.__‘__‘ i _ — —
Kmm‘mla o logy, School of Biological Sciences, University of Malaya
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to their cost, insecticides are more effective in controlling the
rs of their pests than they are in controlling the pests (e.g.
y and Wood, 1964). The potential for encouraging the biological

were often very abundant. The reason is quite clear; few insects

cope with the changed habitat, but those which can, are freed from
predators and thus increase greatly. The remedy would be to
but this takes time

the balance by encouraging the predators

requires research.
The relevance of this to National Parks is obvious. Most Malaysian
ests have originated from the forests, and within the forests their
bers are kept down by predators. If we are to utilise these natural

es. it is necessary to preserve the habitats in which they operate
that we may find out how to use them to best advantage. Important

this is at present, the need will increase as plantations of both endemic

exotic tree species are devel . for then surely shall we see pest
lems increasing in crops in which insecticidal control will be entirely
' uneconomic. It is no accident that the countries in which biological con-
is most advanced are those, like Canada, which depend upon timber-

iﬂs,
There is no one over-riding reason for National Parks, as 1 have
d study of our

elsewhere (Bullock, 1969), but the maintenance an

National Parks is a sound and economic investment for future develop-
~ ment, not only in biological control, but for development of utilisable
~ crops, and crop improvement, for an understanding of how We may
~improve our agricultural, plantation and forestry techniques and as &

' {‘Wa! insurance for the future.
'l W
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Joud distinctive calls, or the flick and chatter of & brightly coloured
4 — these vivid impressions are the true image of Malaysian

Unfortun: ely, the very Specializations which make them successful
he rain forest spell doom 0 these mammals if their natural habitat
disturbed. More widely distributed mammals such as elephant,
hur, wild pig or gaur, subsist principally off the vegetation of
riverbanks, logged forest, secondary growth ot cultivation;
leaf monkeys and most squirrels are totally dependent
r existence on the presence of tall forest cover. For their survival
areas of undisturbed forest must be retained, of sufficient extent
in a self-perpetuating breeding population.
Taman Negara is one such area. It is centrally placed in
ya and topographically varied. Although no complete list of

1. The number of species of mammals of Malaya, {abulated by family

er group. Figures in parentheses give the number of species or
believed to occur within the Taman Negara.
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ling all the more characteristic
group (Table 1),
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T0s, seladang and tapir
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the importance of Taman Negara as a gene pool
= of major cultivated plants

Ho Coy-CHokgt

INTRODUCTION

and the surrounding countries in Southeast Asia are
- the main world centres of the origin of cultivated plants (Vavilov
Li 1970). In Malaysia, Taman Negara is one of the most signi-
areas where wild genetic relatives of major crops can be discovered,
and utilized for agricultural improvement and diversity.
ding to the studies of N I. Vavilov and his student, P.M, Zhu-
» there are only twelve major regions of gene centres and plant

(Leppik 1969). These are: I Chinese-Japanese; II Indonesian-
“Oinese; III Australian: IV Indostanian; V Middle-Asian; VI Near

# VII Mediterranean; VIII African, including Ethiopia; IX
berian; X Central American; XI South American and XII North

contrast to the other regions of crop origins, the Indonesian-
iese centre, which includes Malaysia, has produceq mainly
fruit crops, with the major exception of the bananas (Simmonds
- The following genera from diverse families are of economic
ice in Malaya: Durio (durian), Nephelium (rambutan, pulasan),
(langsat, duku), Baccaurea (rambai, tampoi), Garcinia (mango-
Artocarpus (jackfruit, chempedak), Sandoricum (sentul), Mangi-

1g0), Parkia (petai) and Eugenia (jambu), With the exception
@ which is eaten as cooked vegetable, the rest produced sweet
Juicy fruits, which are eaten raw. Each of the above genera, have
edible members which are extensively cultivated, while its re-
of poor edibility can be found in the forests. For example, ﬂs!
@, there are about 40 different species in Malaya, but only
G. mangostana, G. dulcis, G. prainiana, G. cowa and G. atro-
¥ produced good edible fruits and are cultivated (Allen 1967).

THREATENING HUMAN FACTORS AND CASE FOR CONSERVATION OF
WILD RELATIVES OF CULTIVATED PLANTS

© major factors arising out of organised human mm
Survival of the wild relatives of locally originated crops

New Land Development for Agriculture, Building and Mines
Present land hunger enforces large scale clearing of forests

*hool of Biological Sciences, University of Malaya, Kuala Lumpur.
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VALUES OF wip RELATIVES OF CULTIVATED PLANTS
Wild genetic relatives Of Crops are of importance towards the improve-

genes of varied % may posses highly valuable
% m characters which may be wanting in presently

xfffﬂrﬁﬁ.(tan; €yana (W. while another species, Baccaureu

: £ from wild trees are sold in various
::::d“:i“"‘“s sorAling Taya. Both Comer (1940y w11 (1967)
supetior quality of the fryis gng reported that the species

fruiti & . » 0n 16 May 1970 a cultivated
fulting tree was foung the mixed orcharg of Haji Taib bin Bujang

Kuala Lumpyr trunk road, 22 miles from
The green seeds of
vegetable the Ma:,?i.g?k Speciosa) are a very popular

Seremban-Kuala Lumpur

: : felaﬁmotthccropplaatsm ess genes
sﬁlf:r::jg ms;stanoe to microbig) s and m:’ tp(:)s:vh.icl'lge Ih:
o a vaneu&s. may_be Susceptible, Gmerally. the wild relatives

MOst to contribute in this aspect of plant breeding, The following




VoL. 24 (1970-71) Aucust 1971 217

| are notable examples in Malaysia. The high yielding rubber clones are
susceptible to the devastating ‘South American Leaf Blight’, caused
by the fungus, Dothidella ulei. Fortunately, a gene or genes conferring
 resistance to the attack of this pathogen can be found in some collections
" of wild Hevea brasiliensis and its wild relative, Hevea benthamiana.
Breeding work by the Rubber Research Institute seeks to incorporate
this valuable gene or genes into the high yielding cultivated clones
' (Subramaniam 1969).
~ In bananas (Simmonds 1959), the ‘Panama Disease’ caused by
" Fusarium oxysporum f. cubense, which was responsible for the de-
~ struction of many thousands of acres of bananas in the American
: tropics, can only be controlled by growing resistant plants. The wild
ancestors of bananas, Musa acuminata and M. balbisiana are resistant.
~ Resistance to insect pests may also be found in wild relatives of crops.
" I have noticed that the fruits of cultivated Durio zibethinus are often

~ damaged by lepidopterous larvae. It is possible that the fruits of some
" wild durians may be resistant to this pest as has been shown for stem-

borer resistance in the wild rice, Oryza ridleyi
~ while most of the cultivated rice varieti i
high yielding varieties, Mahsuri and Ria are §
(Ho, Vohra and Rao 1970).

iginated and evolved through

Lastly, many important crops have o
hybridization between related species. Notable examples are bananas
(Simmonds 1959, 1962), cotton (Hutchinson 1959) and wheat (Riley

1965). Most of the fruit trees in Malaysia with the possil?Ie exception
of Nephelium lappaceum (rambutan) have been scarcely improved for
quality. It is most likely that hybridization betwun‘culuvat.ed varieties
and its wild relatives may produce progeny of superior quality.

TAMAN NEGARA AS A SOURCE OF WILD GENETIC RELATIVES OF

FRUIT CROPS

In consideration of Taman Negara as a site for the pma-vamn of the
wild relatives of the locally originated fruit crops. four important facts
must be considered. These are: (1) the number of deiduals per unit
" area of these plants in the forests S0 as to calculate the mmimmn areas
~ required for the survival of the species and permitting !ntel_'-breedmg
between individuals (2) the actual presence of these species In Taman

. in Malaya
: Number of individuals of wild fruit trees n LR
: Itk:m;ydﬁﬁCthmthemmlnumwdmdethe
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wild fruit trees in the forests, At the species level, data were available
only from a few small localities, In the absence of detailed specics
data, it is more profitable to provide information on the number of
individuals at generic level collected from all over the country. For-
tunaely, this information can be extracted from the Forest Resources

emerloh in, Pekan, Kuantan
‘md T oh administrative districts in Pahang, where Taman Negara
s mainly situated (Anonymous 1932).

TABLE 1. Number of wild fruit trees in part of Pahang.
Genera Common names Number of individuals
Artocarpus chempedak, jackfruit gg
M,

w’“ : pauh, mango 150
Par ::F' 83
gmnm rambai, tampoi g%

arcinia manggis, mangosteen
Nephelium or Xerospermum rambutan or rambutan pachat 6
Lansium 5

sentul, kecha; 5
Total 1089

Extracted from the Forest ;
L, ml;noumu Reconnaissance Survey (Chong 1965, 1966:

i were over 4 ft girth. Total
acreage from 136 samples = 2484 acres. Total number of all trees = 42799

Theﬁo"ovhcpoinumybew:

1. The figures given must be taken only as a rough estimate, since
ihe survey. was primarily undertaken 1o obta. data on timber
trees, with little emphasis on wild fruit trees. Furthermore, in

the plants were listed in semi-standardized Malay

which consequently requires translation into botanical
> leading to introduction of minor errors,

mmz:pﬁm of Artocarpus and Durio, the number of

Was few, expressed either in terms
;fphﬂhwmorua&actionoﬂotaJnmberofan trees

m"fﬂcnmbusofbm‘omaybecausedbythccollection of
fruusbyaborighumidwon_iﬁnsotseedsmdﬁwirtempmuy
settlements, butmostdﬂlunlremorelikdytobewﬂd species. It
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is clear that large arcas arc required for the preservation of some of
the wild fruit trees. For example, to conserve 100 wild Lansium, it
may require areas up o about 50000 acres. There is a greater danger
potential extinction of some of the rare species of wild fruit trees,
if the present extensive clearing of forests is maintained.

!

' in 1958 is given in Table 2.

TapLe 2: Occurrence of genera

urrence of wild fruit trees in
There have been extremely few botanical studies in Taman Negara.

Ridley (1888-94) visited the montane woods of the Tahan district and
reported the occurrence of the following plants:
Durio griffithii, Xerospermum noronhianum, Nephelium lappaceum,
Baccaurea brevipes, Baccaurea parviflora, Artocarpus rigida and Arto-
“carpus polyphema. Later Ridley (1915-1916) gave an d¢
plants found on Gunong Tahan,

Malaya and noted the presence of a new s
Garcinia monantha on the banks of streams of the padang plateau. The

wild fruit trees recorded in a survey of a small area near Kuala Tahan

Taman Negara

Garcinia kunstleri,

count of the

the highest mountain in the park and

pecies of wild mangosteen,

of plants which have edible fruit in Taman
Negara as recorded at Kuala Tahan.

Genus Species
Durio D. lowianus
N g riffithii
ephelium . lappaceum
e N. aﬁ eriopetalum
N. glabrum
Xerospermum X. intermedium
Baccaurea B. wrayi
B. brevipes
B. motleyana
B. kingii
B. aff. kunstleri
B ifolia
B. maingayi
Garcinia G. rostrata
&
Artocarpus A. rigidus
A. integer
A maingayi
A. sp-
mtfera M. sp.
wm, Sandoricun, Parkia Nil

most do not.

The genus Eugenia was excluded f
of llm numﬁeer" of species in Malaya, & few

It is gratifying that in spi
of Taman Negara, it is POSS
genetic relatives of the Jocally

tab! lbove.duotolhlom
- ':twhlchhlveedlbh&uiumd
ion

te of the limited studies on the vegetat
ible to conclude that most the wild
originated crops occurred in the park.
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Ecological requirements of wild relatives of crops

Taman Negara with an area of 1677 square miles is the largest
mm in Malaysia. There is a range of environmental conditions
in the park ranging from rivers, valleys, lowland forests, limestone
hills to m offering conditions favourable to the survival of
::t'ﬂd ﬁunhuus and other plants. However, it must be mentioned

 nothing is known about the exact ecological requirements of each
species. Furthermore, there is an absence of coastal habitats in the park.

'ECONOMICS OF PRESERVATION OF PLANT GENETIC RESOURCES AND ITS

! ._mmou WITH OTHER CONSERVATION PROGRAMMES

It is mlym lmwonomml 10 use vast areas of precious land speci-
m‘ : the conservation of the few potentially useful wild relatives

XD - These usages should include

Mmm prevention of soil erosion, preservation of phar-
Web dritier wg Plﬂll!s like the tuba climber, Derris and ipoh-
' ‘om (Burkill 1935), horticultural plants especially
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with horticultural of pharmacologial potential
bo(;w shove below M‘:
Average D0 1 79 fi 150 fu 750
67 14 18 11 6l
04 18 04 08 0)
)1 a4 45 4 10
! ) 1 10 4 1)
”wm o6 8 D8
09 i B3 ELE 00
i 19 0‘; ;ll 6l
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(mn] 08 09 20 04
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1] 08 3 17
14 .:! %0 1: ::
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| (r;nb:ll)ﬂ % 14 59 3l
ia (polai) 08 - 11 08 10
“costulata (jelutong) 1% 62 47 o: ::
g 0 g

very clearly shows how rare these horticultural and
s are; except for perah (33 trees/ 100 acres) and
medllt)treu]lmmmdllolllnllsp«m
$/100 acres, The wild relatives of the currently
butan and sentul have only 0.2, 5.9 and 0.8 stems/
mipohuu(AMMJ toxicaria), whose latex
omp of aborigine dart poison, occurs at | tree/
_ '_SWaqmmik Most of these economically
lllomethnl the survey reveals little of their

lllmnpacnmthewldmtlmwhxh
ortance to man have been culled or await to be
wwwmlhemihbﬂnyd
il stock as a source of new locally adapted variability.
forms what in current jargon is known as the ‘gene
in the pool. breeding populations of these specis have
\ r their natural conditions so that trees can continue
ach other and in the long term evolve new races. No-

ﬁmamm-lm
::ltnmhnm (Toda 1965 in Richardson

trees occupy about 1500 square miles.
ihrh&emmphmtwumm
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. Species and genera with horticultural or phannawlo;ical potential.

Granite Sedimentary

- Family Genus | Species Average below above below above
750 ft 750 ft 750 ft 750 ft

With horticultural potential

diaceae Mangiferd (mangoes) 6.7 18 18 11 6.1
ene Coelostegia (punggai) 0.5 1.8 04 06 03
Durio ( urians) 3.7 44 4S5 40 20
¢ Baccaurea griffithii (tampoi) 2.3 35 20 24 23
Elateriospermum tapos (pe€ yic3d 1 a5 20 9
Garcinia (mangosteen 09 g T 0.8
Parkia (petai, P- meranti) 8.8 19 11 73 6.1
Lansium domesticum (langsat) 0.2 09 02 01 —
Sandoricum koetjape (sentul) 08 09 20 Q4 i

Artocarpus integer (bangkong,
chempedak 1.3 10 18 20 1.1
A. lanceifolius (keledang) 18 125 23 18 ld
“A. rigidus (tempone 14 13 80 71 5.6
_ A scortechinii | elasticus (terap) 34 179 56 24 L3
4 ¢  Nephelium lappaceum ( utan) 59 26 16 59 5.1

) With phlrmcological potential

- Apocynaceae Alstonia (pulai) 08 g T
i Dyera costulaia (jelutong) 12 62 87 671 69
~ Moraceae Antiaris toxicaria (ipoh) 0.5 Ao pes ekt

The Table very clearly shows how rare these horticultural and

. ological species are: except for perah (33 1
~ keledang (18) none exceeds 10 trees
have fewer than 5 stems/100 acres. The
cultivated langsat, rambuta? and sentul have only 02,59 8

100 acres respectively- The ipoh tree

is an important component of aborigin® '
200 acres or only about 30 2 square mile. Most of these economloall?*

important species are SO are 1
habitat preferences. :
These fruit and nut {ree species are the wild

Jants of direct im rtance to man have been culled or await 10 be
5 ;1 ment de! on the availability of

culled. Any major crop improve i
as a source of new locally adapted variability:

this wild ancestral stock - ‘
The wild stock forms what in current j is known as the gene
I'. To maintain the POO ing populations of ies have
to be maintained under theif patural conditions SO that trees can continue
L0 Cross with each other and n the 1 term € jve n?w ra.cest:;
pody yet knows e size of the ing | L
or indeed how such scat plants maintain contact. :
very different case o species of restricted dl’tfl'btﬂm‘ in ha:lpm
was const ered the minimum 965 in Ric son
{ 1500 square

1
1970). At 1 tree/100 acres
1t will be circumspect in
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In the following, a number of likely prospects are considered.
Many other products have been in use and may still be used, particularly
in rural life — substances such as dammar, arrow poisons, etc. Here
Wwe consider some of those likely to contribute to a modern economy.

Two groups of compounds have been in use for a long time; the
pyrethrins (from Chrysanthemum flowers) and the rotenoids (from roots
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The rotenoids became known only because they have an older
as fish poisons (*‘tuba root™). There must be many other plants
contain substances that defend against insect attack, especially in
| a plant - and insect-rich environment as the tropical rain forest,
| some of these can surely be employed by man. In some cases the
ical effect may not be directly toxic — soluble polyphenols may

age insects simply by tying up protein and reducing the nutri-
2 the plant. A particularly sophisticated case is that of plants
ich produce insect moulting hormones (“ecdysones”) in their leaves
‘bark. As these are extremely active, but only towards insects, they
e of great potential value in plant protection. Presumably insects
esting extra ecdysones suffer a discouraging metabolic upset. Many
arpaceae are so equipped, but most of the Malaysian species have

bt been investigated yet. These com teroid in character

: pounds are §
nd as with the rotenoids would be t00 complicated 10 synthesise cheaply.

COLOURING MATTERS
Although synthetic dye-stuffs have completely captured the textile
market, there is one arca where compounds of natural origin are likely
to hold out, and that is in ings. Restrictions and safety
standards have become more stringent in most countries and make 1t
quite difficult to market new synthetic compounds. Plant pigments that
bﬁ\’ﬂ an attractive function in nature, €. carotenoids in fruit, are very
unlikely to have mammalian toxicity and are difficult 10 synthes;ie
' cheaply. One such compound in steady use today s bixin (‘‘anatto”)
from Bixa orelleana — here grown as an ornamental shrub — the
“Jipstick plant.”” Over 1000 tons of anatto are produced each year —

in other tropical countries.

gl i i ders to make
fumery and other trades — €8 0 adding to detergent powders b

it does not look clean. As well as this, some

d — eugenol

washing smell clean in case (
essential oils can be good sources of a parucular compoun
from oil of cloves, yanillin from vanilla and so O A glance at the
chemical literature shows that there is quitt-s a large uptake of natm:al
essential oils by industry, for incorporating into other processes. Agantl.e
development of new products and somewhere else, may crea
a demand for something which is of little value today.
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DRUGS, MEDICINES ETC,

A browse through Burkill's Dictionary of Economic Products of the
Malay Peninsula gives one the impression that almost every plant

OTHER CASES

Among the secondary metabolites are substances called saponins, be-
cause they possess soap.like activity. This allows the leaves of some
p!m}ts 1o be actually used instead of soap. In Ethiopia an alert scientist
realised that one plant used in b way appeared to cause the death
of large numbers of Water-snails downstream from the washing-place.
Development work in London by the Tropical Products Institute has
now reached the stage of large-scale cultivation of the plant for
a molluscicide which wilj be very important in the fight against the
snail-borne disease schistosmiasis,

" Taw& Substances have large applications in the food
and pharmaceutical industries today. The cyclamate controversy shows
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he search is still on for a suitable non-nutritive sweetening agent.

 fruits of .acvcral tropical African plants are being investigated for
re t.raordmary sweetness and recently we have found a Malaysian
J with the same property. An obvious factor here is that if the
t produces these substances to attract animals to the fruit, they

'likcly to have toxic effects.

OTHER COMPOUNDS

piae above cases the required compound was present in the plant.
) principle one can look for it by making use of its valued property
- colour, biological activity, and so on. But recently a larger field
become evident, that of compounds which are chemically modified
S fit new needs. Screening here is not so simple because the valuable
roperty of the final product is not evident in the plant. In effect one

o usmg the plant to put together a complicated structure that is t00
xpensive to synthesise, and thi details to obtain the

Pt en modifying the
desired compound, The example par €x is the field of steroid

cellence
drugs (cortisone and relatives, pro- and anti- fertility pills, muscle
. ket value of £20,000,000 in the UK.
in 1968 alone. About 90 percent of the world’s supplies are obtain
by chemical manipulation of plant sterols, mostly diosgenin, largely
obtained in Mexico from species of Dioscorea (yams): There is every
- that demand for these compounds will continue to grow. It
is inconceivable that the i | companies have over
Jooked the Malaysian species of ioscorea; perhaps they are not good
~ sources, perhaps they do not want 0 develop the supply here for their
~ own reasons. What is almost certain is that other plants also contain
' these compounds and many i
Another example of 2 known
from the area of pure science into that ©
alcohol, manol. This happens to be &
Zealand Dacrydium, it also that when oxidised in a certain
o for ambergris in the perfume

way the product serves as a substitut _
ct and a new commercial enterprise

industry. Overnight a new produ ; :
have come into being. A search of the Malaysian species of Dacrydium
by the author has been unproductive but there are still a few more

to look at!

OONCLUSIONS
ies rests both on potential value which
i _ and on that which

The case here for conserving Spec
utilised today. Even if an

can be exploited today — if it is only d
may arise in the future for compounds not
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» Nat, J. 24: 231-231 (1971)
w Effect of Logging on Hill Dipterocarp Forests
P. F. BURGESS!

one concerned with the conservation of nature can watch the count-
lader timber trucks on the roads without wondering what effect all
t b-er exploitation is having on the forest; each truck-load represents
Jogging of nearly one acre and this means, for example, that over
quarters of a square mile of forest crosses the Singapore causeway
ry day on logging trucks! Only a part of the timber comes from the
ant ’s permanent forests, the remainder being from land under clear-
e for agricultural development, but the part which comes from the
anent forests is drawn increasingly from the steep hills, which are
fhat is likely to be left to Forestry when agricultural development is
molete. It is with these steep permanent hill forests that this paper is

o
Let us first consider the effect of logging on the forest stand itself,
eferring a discussion of its effect on the land on which the forest grows

re often misconceptions about the

O the last part of this paper. There @
rop ortion of the forest stand which is felled in logging operations ina

area; many people think that, as in the temperate forests of the

world, the whole forest is felled and used for timber, and replanting may
i forest is of sO mixed a

or may not follow. In fact, the Malaysian rain
stitution that only a small proportion of the trees is suitable for ex-

loitation under present market conditions, and natural regeneration, of
‘course, takes the place of replanting. There are some 8000 species of
i ¢ Malaysia (it has one of the richest floras in the
2500 of these are trees: Of these trees only about

700 species reach a size large enough for use as timber (a tree needs to be

at least 43 ft in basal girth before it is merchantable), and less than 150
- of these species are regularly exploited for timber, the remainder being
of scattered occurrence of possessing timber characters which make them
; unsuitable for use. Reducing the above data 1o give the number of trees

likely to be felled on an acre, an average would be about six (which \.vould
mean a stump every 85 ft or s0 if the trees were evenly spaced), risIng to
~ thirty on rich seraya (Shorea curtisii) ridges and in kapor (L‘!ryobafanops
aromatica) forest, giving @ stump about every 40 ft, al:ld fl}l}lng to about
three (a stump every 120 f) at the lower limit of exploitability. These €x-

ploitable trees are, however, all large emergents, with crowns often 50 ft
pa considerable part of the lower

across, and when they fall they smash u fge X :
stories of the forest ; this damage can be reduced by directional felling and in
many Forest Reserve ar cas the Forest Department marks trees for felling

Research Institute, Kepong.

‘world), but only some

1 Colombo Plan Silvicultural Ecologist, Forest
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Seraya ridges very Jittle indeed remains standing, though such heavily
stocked areas are the exception rather than the rule. Until recently no
data were availabje on the exact proportion of the stand removed in fel-

FiGure 1, The effect of logging
4 in diameter taken as 180 sq ft pg"llg:

"'cf.?'n““ of the stand. Total basal area to

Partment 90 G, Tebu Forest Reserve
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exclude: all islands of forest untouched by exploitation) and one
expect this figure to be rather lower in more intensively logged hill
jon the west coast, and somewhat lower still in lowland forest where
imt su?nd is more evenly distributed. The appearance of logged
t from within is shown in Plate 65b, and that of a logged hillside in
§5a. The trees after felling are trimmed out and cross cut at stump
log commonly about 16 to 20 ft long, and it is not until extraction
tions begin that any material disturbance takes place to the land

n which the forest stands.

"Road making is probably the gre
tion, and in practice it genera
ble the fallers to get into the forest easi
e to settle before hauling begins. The first operation in road building
to locate the trace, and in West Malaysia little attempt is made to limit
dients or to plan the road location so that the maximum amount of
nber is tapped with the minimum of earth work. The main reason for
1€ ‘somewhat haphazard location of road is the extreme versatility of the
1ain extraction machine, the san rai wong, a (usually ex-military) winch
(Plate 66a) which is used both for hauling the logs from stump t0 the
ion roads (yarding) and for carrying the logs down the steep main
extraction road to a point where log trucks licenced to run on the public
toads can take over. San tai wong have remarkable traction and are very
nanoeuverable so that apart from the rough-and-rcady alignment the roads
ean also be built to a very low specification. They are never metalled and are
about 12 ft wide (Plate 66b). The maximum gradient depends very much
on soil texture, but gradients with the load of nearly 30° are not uncom-
The amount of drainage required depends very much on how roads

are located, and there is much to be s
“on ridges; not only are no bridges and culverts
' of earth cutting is far less than on sidelong groun
 of streams being obstructed by fill. Ridge sited 10
1o the forester, since the richest stand is usually on

atest damaging factor in hill forest
lly takes place ahead of felling to
ly and also to give the road

required, but the amount
d, and there is no danger
ads have disadvantages
the ridge crests and
50 is the best regeneration of timber species; much of this is destroy_ed

long as loggers use winch lorries

 if the road is located along the crest. S0 : r
" (san tai wong) ridge roads are likely to be popular, SInce these vehicles
be used with safety 10 yard logs downhill,

are so light that they cannot '
It is, nevertheless an uneconomic use of power tohy{ﬁrd‘;ogs up;x‘:;u:tl:ls;
~ the sl are very steep. Roads following the hill-side are u

: m“‘;ﬂ’p“in Steeprl{ill t:::l‘.:ntry to enable height to be gained gradually, but
in country steeper than the natural angle of repose of the excavated earth
(say about 30°) such road making will cause great damage to. regeneration
below the road by the movement of loose fill down the hillside, and such
spoil will eventually find its Way into streams. In get_!cral logge.rs pay litthe
attention to drainage on their roads, and the road is usually daylighted
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mage; the san 14 wong, being a Tubber-tyred vehicle, s considerably
kinder to Tfegeneration thap 4 crawler tractor. astudy of g logging area
on flat to gently undulating topography in Sabah, Nicholson (1958) found
that about 14 Percent of the land areq Was disturbed by tractor paths, but

from one ridge to another by ‘skyline’ (a cable Stretched taut between two
Spar trees, the log travelling entirely in the air and away from ground
obstructions) can reduce roaq building anq its attendant damage very
considerably, Ajf cable logging methods give an impression of catastro-
phic damage near the spar trees and landings (and this is g the visitor
usually Sees)_, but on balance they are likely to cayge less damage than

I A system of lo“h‘ a b . e g
pon?-,b}; smfi,. S mﬂ"‘.‘wgugiy lock is secured to the top of g spar'trle; o
attached to t, cable and the e Winch '
"}?;larf Lo‘?:'??ﬂ:l' “ﬁ‘;‘gﬂmm ang ol feature of the systom ;e that the leading end
0 e 1og | i : th
spar tree block, ang thus the rides easily OVer snags on the ground,




PLATE 65a. Logged forest.

re logging.

PLATE 65b. Forest after road making, but befo



PLATE 66a. A san 1ai Wwong winch lorry (photo—T.C. Whitmore).

e
§= PLATE 66b. Anp Extraction road with winch lorry loading logs.
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PLATE 70. Dusky leaf monkey (top), siamang (bottom), Tree living animals such
as these are seriously disturbed by logging (photos- -T.C. Whitmore).
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it suppression. At this stage the forest looks very unsightly (there
near Kuala Lumpur, and on

mples at the 12th mile Ulu Gombak
ledang hills near Ipoh) but it is hoped that it may be possible to
the intensity of this operation in steep hill forest where the young
side light than in level forest, and there
2 every silvicultural reason iti irdling of
areas where there is no regeneration of commercial species; such
tice results in the systematic elimination of the most valuable family
. dling, while it is an excel-

efully controlled, undoubtedly does

irbance t0 the ecosystem. There should, however, be
esigning girdling prescriptions which would reduce considerably the
srious effects of the process upon the regenerating forest. While the

dsides and cleared arcas remain uncoloni

to rain-drop erosion, but it seems doubtful

iterial is removed in this way since areas of unconsolidated bare

g few. As soon as logging finishes the roadsides are rapidly colonised

pioneer trees such as Trema orientalis, Mallotus paniculams, and Maca-
spp. and by wild bananas, principally Musa malaccensis an¢

1a and the sites become stabilised quite rapidly. Apart
k the development of regeneration, and _
trees, the forest now remains undisturbed until the
cars from now. '

by its very nature, the big trees gnd
se regrowth, the extent 10

) release suppressed
sond rotation, seventy ¥
P Though logging must,
eplace them Jocally with den
by secondary species occurs is
olely from the logging roads;
»m roadside clearing results in
ies. Many forests in accessible areas have been 3

become exploltable, and

. e of timber increases, more speci
make them exploitable. R

middle-sized trees put on enough growth 10

Jogging of exploited forest is a moS

~ of the forests on e
~ long-continued exploitation which no silviewt '
' Erosion is not of course confined ¢ disturbed bY logpr:: aS;
of the most spectacular examples © wrerrrt e
~ be found in the granite hills of Bt. Berke y .
~ west of Kuantan. Here the 1926-7 monsoon eaused a_t;lch tremeng;m la:_::n
glides that today about one-third of t hi covered by erost
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kind of catastrophic erosion on granite is that the rock weathers to tre-
mendous depths (up to 100 ft) and core boulders of considerable weight
remain in the weathered matrix. When the whole becomes saturated by
long continued rain, slips develop which no forest cover has the power to

I have, I hope, shown that harvesting the forest crop need not lead
to devastation and erosion, but it must be admitted that there is frequently
more of the latter than there ought to be. To the naturalist one of the
worst effects of logging is the driving away of wild life, and there is no
denying that logged forests seem to be conspicuously lacking in game. |
have heard that the noise of mechanical equipment, and particularly chain
saws, is very disturbing to game animals, though one would have thought
that the lush regrowth on roadsides and landings would equally be very
attractive to them; Stevens (1969) records that 48 per cent of mammals

location of roads (and especially insistance on reduction of gradients, so
as to reduce the velocity of drainage water), the provision of permanent
culverts and proper drainage especially where two roads join, the mainte-
nance of culverts and drains at least on major roads after logging has
ceased and until regrowth has stabilised all eroding surfaces, a regular
check that erosion gullies are not forming, and if they are, remedial ac-
tion to close them, the imposition of higher girth limits where the stand
is 50 dense that the exploitation of all of it would lead to an excessively
open stand, the acceptance of a greater proportion of pole-sized trees of
timber species as regeneration rather than poisoning them, and the pro-
tection of such trees to ensure that they are not damaged during exploita-
tion, higher penalties for unnecessary felling damage, more cautious gird-
ling rules, and strict control over lo ing labour to ensure that wild life
is not killed or disturbed unnecessarily,

Research is required on the stocking of wild life in logged over areas,
on the reasons for its apparent absence, and on the length of time after
logging during which wild life abandons such forest. Little information is
available on the total extent to which logging increases erosion on dif-
ferent soil and topography types, and the length of time during which
erosion continues. Carefully planned studies on calibrated catchments on
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‘fock formations SO that logged catchments can be compared
ogged controls, are long overdue. More research is also needed
of surface wash and soil creep under primary forest, and
sortion of the stand left undamaged under different intensities

. on.
nation’s forests are an economic asset which, by careful manage-
tuity. Unexploited forest

produce wealth not once but in perpe

al for the protection of water catchments and for the preser-
National Parks, of examples of the richest ecosystem the world
own, for the enjoyment and relaxation of both Malaysian and
ists and for study by scientists from all over the world. While
st majority of the nation’s jungles must be regarded as commercial
ot the exploitation and growing of timber, the loss of amenity
ing produces, by damage 10 the magnificent neram (Diptero-
blongifolius) groves along East Coast rivers, by silting of streams,
uction of fish and wild life, and the loss of big trees and their replace-

half a century, by comparatively thick regro

d Game Sanctuaries where in addition
ies of plants and animals in an undistur

a trust which Malaysia holds on behalf of scientists throughout
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TABLE 1. Bird recorded at Kuala Lom t. Common names follow the Malayan
y birds of Malayy smes

Nature Societ pocket checklist of Singapore, 1963, +
Cinnamon Bitterng+# Storm's Storks
Crested Honey Buzzardsss Serpent Eng]el
Roulroul4 Crestless Fireback Pheasant4
Malay Peacock Pheasant4 Great Argus4
Barred Bustard Quailt mr l‘l;hig‘ci-ll:ii‘pg Green Pigeon4
Little Green Pigeons u Fruit n4
Emerald Dove4 Blue-rumped Parrot4
Blue-crowned Hanging Parakeets Hawk Cuckood
Indian Cuckood+* an-tailed Cuckoo4
Violet Cuckoos*+ lay Cuckool1
Drongo Cuckood#+ Rufous-bellied Malcoha4
Raffles’ Malcoha4 Red-billed Malcoha4
Chestnut-breasted Malcoha4 Short-toed Coucald
Common Couycals Reddish Scops Owl4
Collared Scops Owl4 Oriental Hawk Qw4+
gay Owl4 : )‘ gahysian pf;rgq gligl;tjarrv
l:ﬁmom indet. -rum; et
Malaysian il Swifts Wﬁe-rumped Spinetail Swifts
mm 5 Crested Tree Swifts
Wwhiskered Tree Swif(s Red-naped Trogon4
Diard’s 4 Cinnamon-rumped Trogon4
lI;.ecl-rmn Trogon4 Blﬁccfbackod K'ngﬁ:ﬁeﬁ“
ed-backed %ﬂ “capped Kingfishers*
Eod Bee-eaterd i gs::h& t:d& ?{n.e?:ti‘l‘ff il
| y-Crest ornl
Black Hornbill4 Southern Pied Hornbills
Hornbill4 Helmeted Hornbil)4
G:Illd-whhkemd Barbet4 Siaudy Barbet4
OwW-Crowned ttle Barbet4
Brown Barbet4 Malay Honey-guide4
Rufous Picylets Rufous Wood_&ecker‘l
Woodpeckerd Olive-backed ree-toed Woodpecker4
Great Sla ood White-bellied Black Woodpecker4
Maroon oodtf‘htf;lkm Woodpeckers
Green Broadbij]4 Black-and-yellow Broadbill4
Banded Broadbiijs Broadbill4
Garnet Pittas Blue-tailed Pittas
Barn Swallows* Barred Greybirda y
Lesser Greybirds Black-winged Flycatcher Shrikes
Ashy Minivetss Scarlet Minjvetd
Crested Brown bul4 Black-and-white Bulbul4
Black-headed Bulbuls Yellow-crowned Bulbuls
- Bulbl;lgbu] Red‘eyedlai-lown Bulbul4
1 rown 4 Serub Bulbul4
White- ted Bulbul4 Finsch's Bulbul4
Hairy-backed Bulbul4 ted Olive Bulbul4
Green Tora4 r Green Leafbird4
Yellow-headed Green Leafbird4 Fairy Bluebird4
Crow-billed Drongo4s Bronzed Drongo4 d
Tge Racket-tailed Drongo4 Malaysian Black-headed Oriole4
Malay Jays Black-crested Magpie4
Slender-billed Crow4 Sultan Tit4
Grey-headed Flycatcher4 Brown Flycatcherd*
Pale Blue Flycatchers Blue-throated Flycatcher4*
Orange-breasted Migratory Jungle Flycatcher4®
ghmktnull;edwdngedl ﬁuwh“ Maroon msudheﬂyc?:cheri
ack-na ue Flycatcherd Paradise catcherd*
Black-capped Babbler4 s

Short-tailed Babbler4

* Obuimt_nl_eq}r;ﬁa"lhe s;ciuy. P.O. Box 750, Kuala I.umpuf. @ 25(M) cts
per copy.
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Blyth's Jungle Babblerd Ferruginous Babblerd
Abbot's Jungle Babblerd Greater Red-headed Tree Babbler4
Lesser Red-headed Tree Babblerd Brown-headed Tree Babblerd
Chestnut-backed Scimitar Babblerd Striped Wren Babblerd
.'%r-footed Wren Babblerd Striped Tit Babblerd
Fluffy-backed Tit Babblerd Grey-headed Tree Babblert
Tree Babblert

f lla.ck-!!ecked Tree Babblerd Red-rum
‘Red-winged Tree Babblerd Common Nun Babblerd

;“Y-elleri Lesser Brown Wren Warblerl
Yellow-bellied Wren Warblerl Ashy Tailor Bird!

Black-necked Tailor Bird4 Long-tailed Tailor Bird!

Siberian Blue Robind* Magpie Robin!

Common Shama White-crowned Forktaild

Grey Wagtail3* Thick-billed Shriked*
Yellow-throated Flowerpeckerd Brown-throated Sunbird!
Ruby-cheeked Sunbird4 Purple-naped Sunbird?

Van Hasselt's Sunbird4 Little Spiderhunteri

Long-billed Spiderhuntert Grey-breasted Spiderhunter

Long Mynat Sharp-tailed Munia‘

White-bellied Munia4 Tree Sparrow?

1 Observed exclusively in deforested areas. ot
19 November 1969, reman_lmshcl:sot:

2 At least two individuals were present on

to the houses. None were observed on later visits, and the species
(yet) established at Kuala Lompat.

3 Observed primarily along the rivers andor in river-bank vegetation.

4 Observed in the forest or forest-cdge. y

- 5 Aerial insectivores observed above the forest canopy, clearings and rivers.

~ * Migrant, not breeding in West Malaysia. A

%% Partial migrant; at least some individuals 168¥6 Malaysia to breed further

~ north.
#s+ Wintering populations do not breed locally.

hll'd to identify unless caught and handled. l\honetl:le_le:sss1 we recorded
64 species within the 480 acre plot (Table 2). Of this total, only T“::
species exclusively frequent clearings or the habitations of man.

remainder were found in the forest, and again are probably dependent
on the continued presence of Jowland forest for their survival.

Density

: The Krau Game Reserve was established primarily 10 protect the
large game mammals and most of the effort of the Game Departmn.m!
staff is directed towards the mam;El pht of ;h; E:n;ee rzrt?:m. ie.
elephant, gaur (seladang) and deer. Elephant an

in the “3 duf'ing aurg survey in February 1970, nl_though old :r:ces
were scen. The presence of sambhur, muntjak and pig Was attested by
fresh tracks, but the number of individuals resident in the area could
not be assessed. Mouse-deer were common, but again no census €O
be made. As an indication, in one morning’s walk covering perhaps a
third of the area, one of US disturbed three, apparently all Lesser

Mouse-deer.
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TaBLE 2, Hmhwaluhbwa,&mmm follow usage
in Medway, Wiid uﬂrxﬂ&: of Malaya and Offshore Islands, Oxford University

Malaysian Bat Horsfield’s Fruijt Bat

Dusky Fruit Bat (s?ud_ : Fruit Bat
Hollow iy Bt Bat (ndet)  Chve Frun TRy
Glossy Horseshoe Bat Trefoil Horseshoe Bat
GMBIMMM l.amlwnduﬂomahoe Bat

Brown Tube-nosed Bat Round-eared Tube-nosed Ba
Common Treeshrew Lesser Treesh
Dusky Leaf Monkey Banded Leaf Monkey
Long-tailed Pig-tailed Macaque
White-handed
Malayan Pangolin Black Giant Squirre|
Common Giant Squirrel Plantain Squirrel
Grey-bellied Squirrel Prevost's Squirre]
Horse-tailed Squirrel Siender Squirrer .
m’az&m Shrew-faced boGor?luad Squirrel
smli"d L.-l'. Bam at
"‘Jlm Rat nm.ld Rat1
Bowers’ Rat Dark-tailed Tree Ra
Red Rat Brown Spiny Rat
Malayan Portucine Brush-tailed Pormumn,
ne
Common Paim eree; Binturong. . | O
m w
Clouded Leopard Cat
Wiid Lesser Mouse Dee
Ouse r
g oo D
Gaur
" Recorded only in clearings or buildings,

a reliable census of any species of smaller birg or mammal. Only with
two‘ groups, the homnbills and the higher primates, were we able to
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There were many observations of Black Hombills, in most cases
far from the riverbanks (Fig. 1). Up to five birds were seen simultaneous-
ly and, assuming that this 8roup separated at times into two pairs and
a singleton, other observations do not indicate a larger population
present in the area. At 1530 hrs on 24 February, these five birds were
seen in flight near the river junction, outside the survey plot, indicating
tbutbdrnomalmgemnotmictodtothemacrem. Both
Black and Southern Pied Hornbills were feeding together at a fruiting
fig in the eastern sector of the plot (observations at 0700-0800 hrs on
26 February) and the movements of these and other hornbills are likely
1o be strongly affected by the fruiting cycles of their principal food trees.

Bm.by-u'eued Hombills 4re Permanently gregarious. All contacts

The higher primates —. monkeys and gibbons — gre also gregarious.
Whiletmopntmdtobonoisylndmpiououa, individuals are very
i to tally accurately under normal conditions in the forest. Most
numerous were the two leaf monkeys, which occurred in their separate
troops throughout the area. Comparison of Mmany observations indicates
that the 480 acres Supported at least four ang probably five troops of
the Banded [eaf Monkey (Presbytis melalophos) and four troops of
the Dusky Leaf Monkey (Presbyris obscura); one additional troop of
the latter, noted on the south bank of the Lompat river, may enter
the Ft:reu2 The critical contacts leading to this interpretation are registered
in Fig. 2,
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Ahonumu'omwmlmg-hﬂadMauquncu-oopun the
aorthm:borda-oflheuueomprhed at hutsixmonkeys:ascries

¢ 1 x 4 mile strip of lowland

mary forest on the Sat river, south-east Taman Negara q‘n'riﬁg B-ISHJuIy
oy Seen together; 2 reathed Horn-
bills, heard; | Helmeted H, ill, heard; 1 small flock eqch of Bushy-crested
ihd Black Hornbills, neither seeq well enough to count; 2-4 Southern Piod
Hornbills along the river, Apart from the Presence of the Wreathed Hornbills,

' ;{";‘u;;:*l"’"m' indicate a population density roughly similar to that found

Ll
§
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g 3. Density of hornbills and higher primates. based on observations at

2 Lompat.
Kuala Lompat: Estimated area
indicated number need Lo suﬂon
totally support 5000 individuals
(200 ha, 480 acres) (sq km).
. o e e
1 10000+
e cl 10000
gthern Pied Hornbill - 5 5000
ck Hornbill 4 2500
-cmiﬁdmt hl:o;nkbill 5 2000
onkey (troo 5) 4 .
dividuals @ 10 per rroag) 40 250
sky Leaf Monkey (troops) 4 —
duals @ 5 per troop) 20 500
_tailed Macaque 22 500
hangde:u (‘i‘lﬂ: %. o,
bon (groups) e
iduals @ 3 per grou 6 1667
per group. 5 2000

suggested as an approximate general minimum. Below this figure, it i$
robable that most vertebrate gpecies would have poor chances
permanent survival. The corresponding min
forest required is seen to Vary trom 250 5q km (98 54 mi) for the
Banded Leaf Monkey (assuming an average of 10 monkeys per troop).
to 10000 sq km (3906 sq mi) for the large hornbills.
- The largest arca apparently is requi the hornbills. The Hel-
meted and the Rhinoceros Hornbills are the '
1 of their group in Malaysia. The former, with its extraordinary lltl.'hlﬂl
- call, has entered Malay folklore as ‘burong tebang .
the latter mot only figures o0 & jar set of stamps but is also of
central cultural importance -
of the survey at Kuala Lompat indicate that, if either species is 10 sur-
vive in the long run, & continuous tract of at minimum 10000 sq km
must be reserved, permanently inviolate, for their conservation.

intp‘;nbyagramffom s L ariil
grateful to Mr. K.W. Scriven Pm""‘m and particularly 10
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Survival of the Malaysian Birq Fauna

that is distinctive of the region, Many of s Species occur nowhere
clse in the worlq (see Table 1), T, the south they are characteristically

are available for the rajp forests of Africy and tropical America. Tran.
sects through aboyt 20 square miles of lowland forest in the eastern
Congo yielded 128 breeding species (Moreay 1966); 2 areas, of about

0 an square 0 southern Nigerig produced ¢. 100 ang 117
SPecies, respectively, over years’ intermittent observation (Moreau
1966; Button 1967; 1968) These Compare with West Malaysian scores

in
Sembilan, 141 in 200 hectares (480 acres) over just 3 days at Kuala Lom-
pat, Pahang (see Medway & weljg this issue) ang 127 over 6 days in
2 small areas of forest totalling aboy; | Square mile on the Jower
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A comparison of the resident forest and non-forest bird faunas of West
ia to show the relative proportion of Sunda region endemics to species occurring
e in Asia and/or Australasia. Note that each species has only one entry in the
The 18 species shared between forest and non-forest are scored according to
is considered to be their original habitat in West Malaysia.

Families Forest Non-forest
! (and Mangrove)

| Widespread | Sundaic | Widespread | Sundaic

—
——

iﬂumu i

ton-quai

“Rails, ﬂnfoou

Painted Snipe, Plover,

| Pratincoles

- Pigeons
Parrots

Cuckoos

Owls

Sotlo, Tree Swits
Trogons

Kingfishers
Bee-eaters, Rollers, Hoopoes
Hornbills

Barbets, Honey-guides
Woodpeckers
Broadbills, Pittas
Swallows
Campephagids
Leaf-birds, Bulbuls
Drongos

Orioles

Crows

Tits, Nuthatches
Babblers

1 1 W= |
i

-1 ol |

-
I

—
wot

W | LWooN=RAwhWIWWL]

MR WO | NORR=RNW]
— —

[ ]
—_1 ) Al

Thrushes

Warblers, Whistlers
Flycatchers

Pipits

Shrikes

—

1T EN=IT LS FI @] 0 1 1 U= F e

{53 lﬁlwug‘—MNl

Star
Sunm, Flowerpeckers, 4
White-eyes 10 1

Weavers, Sparrows,
Munias, Finches 4 2 |
152 |

165
Totals 317 | 108

10

3 A O O AR =WRN=W] N BN MK WHNRW] BWE =N

Such a large number of species can live together without excluding

ialisati life so that each
one another onl eal spec tion of way of
humseﬂadtog::yvgynanowwgnmtotthetmdrmumesof‘the
forest. Just what the ‘ecological niche’ of any one species is requu:cs
much patient field work to elucidate but the spemalulatifm tpat must :
involved manifests itself in tWO broad patterns of distribution of birds
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in forest, mmmalﬁmhmﬂﬁuﬁnﬂmUm of avian
communities according 1o forest type. A major discontinuity exists
where the Lowland (dipterocarp) forests meet Lower Montane (oak-
laurel) forest of higher elevations, at between 3000-4000 ft elevation on
the Main Range in West Malaysia. These tWo types of forest have
i t bird faunas with Comparatively few species in common,
the sharpness of the division js striking. Other discontinuities

§

the hornbllls.hlrbeu,mouoflbepim,cam ids, leafbirds,
flower-peckers ang sunbirds. There js also g middmg: community
of trogons, Woodpeckers, bulbuls, flycatchers, babblers, drongos etc.,
the ha_:bitat of which is harder o delimit but which is, nonetheless,
real, living among trunks and jn foliage to the smaller, non-emergent
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est birds proper since they inhabit no more the riparian fringe vege-
of the larger rivers through forest. Only two, the Striped Tit
er (Macronus gularis) and the Flycatcher (Gerygone fusca), have
adapted both to high forest and to the thickets and trees of cul-
vation and belukar. Parenthetically, both are also found in mangrove
Jisbet 1968) and neither is a Sunda region endemic.

. The long term survival of Malaysia's forest bird fauna as a whole
herefore, depends first of all on the continued existence of forest in
ll its altitudinal zones and with its entire range of subtle infra-habitats
ftact. In so highly and finely evolved an ecosystem as rain forest this
s clearly incompatible with any form of industrial exploitation, As
urrently practised in this country, mechanised logging with its atten-
dant earth-moving and road-building activities, fouling of water courses
'and excessive human interference probably damages oOf destroys an
‘unnecessarily wide range of habitats. But even the most carefully
controlled timber extraction (a theoretical situation) must fundamentally
disturb the enviroment not only by selective removal of tree species but
more generally by physical break-up of the canopy and exposure of
' the forest floor to massive invasion by plants of secondary growth,

thereby changing its entire character.
We have a small amount of direct information on what happens
ing operations have

to birds when the forest is disturbed, W loggin,
 passed through previously established study areas. Selective e o

1 the slopes of G. Angsi in Negri Sembilan, for example, caused the
direct disappearance of birds such as trogons (Manning u.npubliﬂnd)
' and in Pasoh Forest Reserve, Negeri Sembilan, destruction in part of a
study plot caused agitated and apparently random wandering of
affected populations through the surrounding area.

~ birds displaced in this way is not yet certain but 1
dications. In 1962 a section of the Subang Forest Reserve, Selangor,
. was clear-felled to make way for a new v et s
~ part of a large bird-ringing study arca con -nettin
: i“‘hemstof%:eamitwasposdbletomawnotmlydm the original
B frins had been completely displaoud by clesring DECCEL S few of
the affected individuals subsequently managed to re-establish themselves
in the surrounding forest (McClure & Hussein 1965). The fate of the
majority is unknown but the implication. as might be expected, is that
density of population in undisturbed forest is near the maximum that
can_be sustained so that the likelihood of displaced individuals being
able to find themselves a new home is slight. Most. probab!y die wﬁh-
out breeding again. If this is the case then even selective, rotation
logging as a suggested dual function for wild life reserves m']dhﬂ
be compatible with maintaining the numbers of a species. particularly
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needed (see Medway & Wells — (hig issue),

Ringing studies of forest birds suggest that most are distributed
Mmore thinly than the familiar open country species and while the

virtue of mobility and conspicuousness byt which in real;
low Population densities,
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ich the birds have been reasonably thoroughly worked out are Pulau
mar .(]ohore) and P. Langkawi (Kedah). Except for possible
lsa:uon over the sea they have been cut off from mainland bird
! _llons for several thousand years and though they have fairly
snsive tracts of tall forest (Tioman 0 this day is almost entirely
d) bot!\ have markedly impoverished forest avifaunas (Medway
56; Wells in prep.). Tioman, with an area of ¢. 44 square miles has

25 forest species, 5 of which are well-known partial migrants.
ad Langkawi, with an area of about 150 square miles at least 70 percent
f which is, or was recently, covered in tall forest has only 41 possible
orest breeding species, 8 of which are partial migrants. The scores
only small fractions of the avifauna of even small study sites on
mainland and, granted that some species may have been locally

_absent when the islands were cut off, it seems likely that a considerable

‘number have become extinct subsequently. Small climatic variations

etc. since isolation may have led to temporary or permanent ‘ecological

§ eficiencies’, affecting some species more than others and it is a reason-
 able assumption that extinction of the most adversely affected was aided

" by populations which were too small and, therefore, 100 stereotyped

to be viable in the face of environmental changes.

The same argument could apply t© isolated mountain peaks,

: whether or not one considers that they were populated mainly by
random colonisation or by past direct habitat links. In West Malaysia

only the large Benom and Tahan massifs ar known to carry anything

approaching the number of montane bird species found on the Main

Range. G. Tahan has 52 recorded species, OF 70 percent of the Main
and two montane species,

Range total. Compare this with scores of one ;
respectively, on two smaller isolated mountains, G. Ledang (Mt. Ophir)
and G. Jerai (Kedah Peak). Of the two bi i ed, the Grey-

s on both peaks and this

throated Babbler (Stachyris nigriceps) 0¢cYr
hardly qualifies as ‘montane’ since it regularly ranges down to 800 ft
elevation or less and is widespread on hills throughout the country, even
on Pulau Tioman. Both mountains are & Montane

itable for all mountain

forest and, although this may never have been SUE
birds, the inescapable conclusion is that, now or in the past, the arcd
n too small to support viable

of habitat available on the peaks has bee .

populations and that many species have pecome extinct. The one true

montane bird still on G. Jerai, the treaked Wren Babbler (Napotherd
iving in small pockets

brevicaudata), seems 0 be unusually good at survt :
as it is also the only known montane bird of the far more isolated G.
Kajang on Pulau Tioman (Robinson 1928):

These arguments are admittedly very indirect but they are intmded
to stress the importance, for the ultimate survival of the most distinctive
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part of our bird fauna, of retaining in Perpetuity primary forests not
only inviolate but also jn sufficient area, It js unlikely that, with present
exploitation rates and techniques, Primary forests, at Jeas of the low-
lands and foothills, wil] survive in sufficient area without National Parks.
the present reserves in West Malaysia the only one that covers a
large area over g wide range of vegetation types is Taman Negara.
172 of the 241 known lowland forest birds and 52 out of 76 known
i species breeding in West Malaysia have so far been identified
within its boundaries and it is likely at most or all, at least of the
lowland species, will eventually be found there. This does not necessarily
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Common names are used and these follow the Malayan Nature Society Pocket Check-
list of the Birds of Malaya and Singapore,

A. Lowland and Joothill forest species, (N.B. All records in this section come from
the Pahang section of Taman Negara)

Crested Goshawk Long-billed Partridge
Wallace's Hawk-cagle Black Wood Partridge
Changeable Hawk-eagle Roulroul

Serpent Eagle Crestless Fireback Pheasant

Red-breasted Falconet Crested Fireback Pheasant




lay Peacock Pheasant

mE‘ A hick-billed
r _billed Green Pi
Little Green Pigeon B
Jambu Fruit Pigeon

Emerald Dove

Blue-rumped Parrot

_ Blue-crowned Hanging Parakeet
Indian Cuckoo
~ Rufous-bellied Malcoha
' Malcoha
~ Red-billed Malcoha

Chestnut-breasted Malcoha
Short-toed Coucal
Reddish Scops Owl
Collared Scops Oowl
Oriental Hawk Owl
Bay Owl
Gould's F uth
Malaysian Nightjar
Malaysian Spinetail wift
White-rumped Spinetail Swift
White-whiskered Tree Swift
Rgd-naped Trogon
Diard’s Trogon
Cinnamon-rumped Trogon
Orange-breasted Trogon
Deep Blue Kingfisher
Red-backed Kingfisher
Banded Kmﬂ:‘l:r
Chestnut-co Kingfisher
Red-bearded Bee-cater
Bushy-crested Hornbill
Wreathed Hornbill
Black Hornbill
Rhinoceros Hornbill
Helmeted Hornbill
Gold-whiskered Barbet
Many-coloured Barbet
Gaudy Barbet
Yellow-crowned Barbet
Little Barbet
Mal I;Blm'mt de

alay Ho i
Rufous Hm?u
Crimson-winged wogggecker
Checker-throated W' r
Banded Red Woodpecker
Olive-backed Three-toed Wood-

Garnet Pitta

Blue-tailed Pitta

Hook-billed Greybird
Creybird

-win Flycltchcr-shrike
Scarlet Minivet
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Scaly-breasted Bulbul

Grey-bellied Bulbul
Red-eyed Brown Bulbul

White-eyed Brown Bulbul
Brown Bulbul

Scrub Bulbul

White-throated Bulbul

Finsch's Bulbul

Hairy-backed Bulbul

Crested Olive Bulbul

Streaked Bulbul

Ashy Bulbul

Green lora g

Lesser Green Leafbird

Greater Green Leafbird

Green Leafbird

Lar acket-tailed Drongo
Malaysian Black-headed Oriole
Crested Malg Jay |
Black Crested Magpie
Slender-billed Crow
Sultan Tit
velvet-fronted _Nuthﬂtch
Spotted Fantail Flycatcher

ded Flycatcher

rey-hea: yca!
Verditer Flycatchet
White-tailed Blue Flycatcher

Blue Flycatcher
Pale Blue Flyca s

Mala; ue
P
Orange-

White-throated Jungle Flycatcher

Chestnut-W. Flycatcher
M nu-bveaswd Ffu cher
Black-naped Blue Flyca

ise Flycatcher

-eater
f\’whita—throatod Flycatcher Warbler
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Ly -,
avan Fire- ted werpecker
Black-breasted Sunbird

- i
Whit Everret’
Bmmlfhnh "

- Riverine and clearing species,

Cottgn oy Heron
Lesser Fishi
Common Couulm‘ "
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Information for Visitors to the
National Parks

" The Malaysian Government Dept. of Tourism has prcparcd a
ene al brochure on the National Parks.

TAMAN NEGARA (WEST MALAYSIA)

to get there
By road to Jerantut (from Kuala Lumpur via Mentakab), then 1!
road north 10 Kuala Tem-

jles by a recently completed unmetalled n
beling. journey time 43 — 5 hours. Cars may be garaged at the Game

recently there was n
was. more complicated. Par

only meet visitors at Kuala Tembeling by prior arrangement.

West Malaysia, 202 Jalan Temiang, Seremban, NCE o
- phone Seremban 4533, telegrams Chiefward.). ils of charges &
available from him.

Accommodation

There are a comfortable modern Rest House and chalets at park
Headquarters, Kuala Tahan, also a hostel with ;

simpler Visitors' Lodges at Kuala Atok, I:tulla Trenggan and Kuala
Kenyam and Fishing Lodges at Lat Berko!

servations are made through the Officer in Charge at the above address.

TEMPLER PARK (WEST MALAYSIA)

Further information :
Friends of Templer park, ¢/© Institute for Medical Research.

Kuala Lumpur.
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. BAKO NATIONAL ppgk (SARAWAK)

How 10 get there

Bako National Pnrkm mﬂ}" lécemiblc from Kuching, A large
_lpaldbauisnuﬂnbhforhimandasingieuiptonmk Asam takes
Just over an hoyr,

There are two bungalows — Reg House and Laboratory — at Telok

They are fully furnisheq and equipped with butane stoves for

need only bring their own personal clothing, towels

and foodstuffs, Scientific visitors are given priority in the Laboratory

!ddiﬁon‘hﬂulmtwommehrprofwhich can
persons

'Iheleaﬂmcostﬂforl-—&9ilfme. itled :
l. The Nasi Pack ooty They are entitled
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- 5. Notes on the birds of Mt. Kinabalu National Park.

The vegetation of Kinabalu.

_ Twelve common birds t0 be seen on the ascent of Mt. Kinabalu.
. Notes on the mammals of Kinabalu National Park.

. The Lepidotera (butterflies) of Mt. Kinabalu.

There is a government Rest House at Ranau. Applications to stay
must be made to the District Officer, Ranau, Sabah (telephone

36).
. Within the Park there is a youth hostel accommodating 20 persons
and a 3 person chalet at Park Headquarters. On the mountain there
“are four climbers’ huts at approximately 24 hours wn}ku_ls dm;::

from cach other. All applications for accommodation within the
must be made to the Park Warden at the above address.
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Review

i NATIONS LIST OF NATIONAL PARKS AND EQUIVALENT RESERVES.
Published by Hayez, Brussels and LU.CN. International Commission
on National Parks.

It is particularly appropriate that the second edition of this valuable
vor should have been published, in its English version, in time for
jew in this National Parks special issue of the Journal.

The first edition, published in twO parts in 1961 and 1962, was
prepared at the suggestion of TUCN by the Secretariat of the United
‘Nations with substantial assistance from TUCN, and was an uncritical
compilation of data supplied by member nations in response o a request
- by the Secretary-General of the United Nations.

As a result of discussion at the 1962 World Conference 0 National
~ Parks it was decided that there was a need for United Nations sponsor-
ship of succeeding editions of the List, but that Parks must meet mini-

mum standards of size, protection, access, and administration for entry
in subsequent editions.
The present edition was first published in the definitive French

form in 1967, and included material available up 1 the end of May
1967, but the opportunity has been taken in the preparation of the
English version to include certain additional material up to the end

of June 1970. The author, Professor Jean-Paul Harroy, has spent three
years of detailed work on this compilation and an impressive amount
of information is nNow available on the status, area. Jocation, staff,

budget, history, and ecology of the Parks included In the List.
To qualify for inclusion & park must be protected by decree of

the central Government of the country in which it is sit.unted. ?nd
tourism must be permitted. Different standards of minimum S1Z€, staffing,
ity of popu-

and financial support are specified, depen : :
lation of the country, and these range from & minimum size of

ha., one person per 10,000 ha engaged full-time on management and
protection, and an expenditure of at least us. 50 per year for cach
1000 ha where the country s population density
persons per sq km, up to minima of 500 ha, one person per 4000 ha,
and U.S. $100 per 1000 ha where the population exceeds 50 persons
per sq km. Areas are entered as Equivalent Reserves where the above

standards are met with the exception that either access is limited (as in
tus is not derived from the central

strict nature reserves) Of the stal

Government. T
. ioum standards in a list of this kind if

Clearly there must be minimu
inadequately protected and suppo!

dilution by large areas of inad
reserves is to be avoided, but the statement of areas excluded from the



vital conservation reserves, and especially game sanctuaries and
game reserves, even though they fal] short of the, perhaps rather high,
standards set for inclusion in the Present edition ? May we also hope
that future editions. iy include a ‘bajance sheet’ in tabular form so
that the reader can readily geq the progress made in reservation in each

P.F.B.
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