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FIG. 2. Sketch-map of Bukit Timah Nature Reserve. (Large-dotted

line = boundary of the Reserve and the contiguous part of the water

catchment; small-dotted lines = major footpaths; double lines =
roads; S = summit; T = Telecom tower.)

For a brief earlier account of Bukit Timah Nature Reserve,
see Polunin (1981).

HiISTORY

The modern history of Singapore* started with the foun-
dation of a British colony at the mouth of the Singapore
River in 1819. This colony later developed into the town.
Any previous settlement appears to have been entirely
coastal, and the interior of the island to have been trackless
rain-forest. Although Bukit Timah hill was clearly visible
from the sea, it was separated from the new town by 8
kilometres of dense forest. The Singapore Chronicle re-
ported in 1825 that ‘Bukit Timah... has never been visited
by a European resident, seldom by a native’ (Moore, 1975).
However, the expansion of gambier and pepper cultivation
into the interior rapidly reduced the width of the barrier.
Thus already in 1827, when a Mr Prince reached the top of
Bukit Timah hill—apparently the first European to do so—
three-quarters of his route from the town lay through gam-
bier and pepper plantations (Buckley, 1984).

* Singapore is the name used to refer to the City, the main
Island, and the Republic—which last consists of the main island
and several smaller islands.

There is no record of when the forest on Bukit Timah §
Hill first became isolated but, after a road to the summit
made Bukit Timah easily accessible in 1843, a visitor §
remarked that ‘dark masses of primeval forest stretch away
from Bukit Timah on every side’ (Buckley, 1984). As late as §
1848, more than sixty per cent of the island was still under | [l
forest (Thomson, 1850). ﬁ

However, in 1854, the great British naturalist, Alfred §
Russel Wallace, lived for several weeks with a Jesuit mis-
sionary near the foot of the hill, and his description of the
area, although making no explicit reference to Bukit Timah
itself, implies that forest was now reduced to isolated
patches, mostly on hill-tops (Wallace, 1869). Forest that
was not cleared for agriculture was subject to harvesting of §
timber, firewood, and minor forest products—such as rat-
tans, resins, and gums. Oxley (1847) reported that in only §
four years the Gutta Percha tree (Palaquium gutta) had  §
been almost eliminated from Singapore by the destructive
extraction of its latex, which contains a thermoplastic §
polymer that is used for coating submarine telegraph
cables. Other trees with valuable timber were probably also: 1
selectively harvested from the remaining forest, including§
that on Bukit Timah, and Wallace attributed the number,
and diversity of the beetles which he collected to the activ-§
ities of Chinese wood-cutters.

Early Protection of Bukit Timah

There seems to have been little attempt to regulate th
exploitation of forest resources although, from time t
time, concern was expressed about forest clearance. Loga
(1848), in a paper warning of the possible effects of t
clearance of hill forest on the climate of Penang, contrast
the situation there with that in Singapore, where ‘the pre-i
sent zealous Governor has absolutely prohibited the fur-
ther destruction of forests on the summits of hills’—includ- |
ing, presumably, Bukit Timah. Concern for the climatic
effects of deforestation, particularly of hill-tops, continued. |
Accordingly when the Colonial Engineer, J.F.A. McNair,
described the state of the forests of the Malay peninsula in
1879, he stated that, in Singapore, ‘a reserve is kept round
the principle hill [Bukit Timah] for climatic purposes’.

Thus in 1882, when Nathaniel Cantley, the Superinten.
dent of the Singapore Botanic Gardens, was commissioned |
to prepare a report on the forests of the Straits Settlements, |
Bukit Timah hill had apparently already been under some]
kind of protection for more than three decades. Cantley,|
noting that only seven per cent of Singapore’s forest]
remained, and that there were ‘absolutely no Forest Rules}
or Regulations, or Forest Law of any kind’, recommended}
the establishment of forest reserves and the reafforestation]
of wasteland (Cantley, 1884). The proposed reserves were]
to supply timber and firewood, prevent soil erosion, pro-{§
tect the water-supply, and improve the climate. Cantley(f 1imah scems to have
admitted, however, that most areas contained very littigjfthe other reserves on
timber of any value. [§photograph of an area

Cantley’s proposals were accepted. Bukit Timah had thefftropical rain-forest or
greatest extent of good forest of all the reserves on Singa-[§
pore Island, and demarcation of its boundaries receivedi§
priority. A fire-break, ten kilometres long and five metresff _*The celebrated botani
wide, was cut around the margin of the reserve in 1884§ ;:‘;,gabg :)r}ci;sitrreyn;gllzc;
However, according to the first Annual Report of the newfkaife and lively interest in|
ly-created Forest Department, not much more than a thirdt ¥ed.

FIG. 3. ‘Original’ Lowlan
| Timah Nature Reserve.
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F1G. 4. 4 grove of giant Shorea curtisii (Dipterocarpaceae) on a ridge in Bukit Timah Nature Reserve. Much of the bare ground to the rightq Malay villages. With
centre marks the course of a footpath alongside the plank-buttresses of the dominant trees. The tallish human figures indicate the scatjli the reserve is now 7

Photo: Dr Ivan Polunin, 1986.

Ordinance of 1884 made it illegal to kill any birds in Sin-
gapore without a licence, except for pests and legitimate
game birds (including snipe, duck, pigeon, jungle fowl, and
pheasant). In 1904, this was replaced by the Wild Animal
and Birds Ordinance which, while retaining the same pro-
tection for birds, gave the Governor powers to prohibit the
killing of any specified bird or animal in any specified area.
Sambar Deer (Cervus unicolor) and Barking Deer (Muntia-
cus muntjak) were given absolute protection in 1923, fol-
lowed by the Pig-tailed Macaque (Macaca nemestrina),
Banded Leaf-monkey (Presbytis femoralis), Slow Loris
(Nycticebus coucang), Pangolin (Manis javanica), and both
species of Mouse Deer (Tragulus javanicus and T. napu), in
1947. All this legislation, however, seems to have done
virtually nothing to curb the depradations of weekend
hunters and trappers (Chasen, 1923).

Under the Gardens’ Department, the changed role of the
reconstituted Reserve became immediately obvious. New
paths were cut and signposted, trees were labelled, timber
thefts were stopped, devastated areas were planted, and a
thorough botanical survey was started. However, these
changes were interrupted by the coming of World War II
and the Japanese occupation of Singapore from 1942 to
1945. Bukit Timah Hill was itself on the front line of the
battle for Singapore in February 1942, and must have suf-
fered considerable damage. Corner (1981), on his first visit
to Bukit Timah during the occupation, was ‘astonished and
appalled at the quantity of unexploded mortar shells which
had fallen on the paths and among the trees’. During the

- water catchment area
eary forest but, unfort
occupation, the Japanese felled some trees and carried oullf provides an effective
some excavations for defensive purposes but, on the wholel'ment forest and Buki
the reserves were protected (Corner, 1981). This was largel@#  The integrity of the
due to the efforts of Professor Kwan Koriba, who was seif protection of that pc
out from Kyoto University to have charge of the Singapod between the expressw
Botanic Gardens. b Hill. The rest of the m
After the war’s end the most obvious threat to Bukile precipitous drop into
Timah Reserve was from the continued activities of il farms. Some villagers |
granite quarries, five of which now removed vast quantitifand domestic chicken
of rock from the sides of the hill and, in places, encroacho There is a Police radic
into the Reserve. The Government appointed a Sele gcom V.H.F. transmitt
Committee to investigate the granite quarries and tilooking the southernm
reserves. The final report of the committee, in 195§ mac roads which are r
recommended the gradual closure of the quarries at BulfilAn additional area of
Timabh, and the enactment of new legislation to protect tilcleared last century, i
reserves (Burkill, 1961). As a result, the Nature Rese tThere are smaller clear
Act of 1951 was passed to provide for the dedication aiprovided for visitors,
administration of Nature reserves ‘for the purposes of pgiliproved’ by felling tree:
pagation, protection and preservation of the indigenofll Numerous walking t:
fauna and flora of Singapore and for the preservation @Reserve. Some of thes
objects and places of aesthetic, historical or scientific intfoncrete and metal. A
est’. A secondary purpose was to provide ‘facilities for ifilubdivide the forest int
study of and research into matters relating to the flora ajiling effects of the extern:
fauna of Singapore and the physical conditions in whiReserve. Only about 6(
they live’. A Board of Management was created to admifiorest (in the sense of hs
ister the reserves. SRecondary forest or scr
In addition to Bukit Timah, the original Nature reserfl® The reserve was visit
system included the entire central water catchment a ported (Anon., 1987),
(1,622 ha of mostly secondary forest), 6 ha of cliff face{iovers, school groups, a
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42 Environmental Conservation

Timah in 1924), Leopard (Panthera pardus), Clouded Leo-
pard (Neofelis nebulosa), Pig-tailed Macaque (Macaca ne-
mestrina), Sambar Deer (Cervus unicolor), Barking Deer
(Muntiacus muntjak), and Wild Pig (Sus scrofa).

Probably extinct are Horsfield’s Flying Squirrel (fomys
horsfieldii), Prevost’s Squirrel (Callosciurus prevostii), the
Three-striped Ground Squirrel (Lariscus insignis), the
Slow Loris (Nycticebus coucang), the Porcupine (Hystrix
brachyura), and the Large Mouse-deer (Tragulus napu).
The Leopard Cat (Felix bengalensis), the Cream Giant
Squirrel (Ratufa affinis), and the Red Giant Flying Squirrel
(Petaurista petaurista), have been seen in the water catch-
ment area in recent years and may also survive at Bukit
Timah. At least one individual Leaf Monkey (Presbytis
femoralis femoralis) still occurred at this writing* in Bukit
Timah—a survivor of the troupe which persisted until the
late nineteen-sixties.

Of the four or more viverrids that have been recorded in
Singapore in the past, there have been recent definite sight-
ings of only the Common Palm Civet (Paradoxurus her-
maphroditus) at Bukit Timah, though the others may still
occur. In contrast, the Common Tree-shrew (Tupaia glis),
Long-tailed Macaque (Macaca fascicularis), Plantain
Squirrel (Callosciurus notatus), and Slender Squirrel (Sun-
dasciurus tenuis), are still abundant, while the Flying
Lemur (Cynocephalus variegatus), Pangolin (Manis javan-
ica), Shrew-faced Ground Squirrel (Rhinosciurus laticau-
datus), and the Lesser Mouse-deer (Tragulus javanicus),
are still occasionally seen.

The mammalian extinctions are mostly large and/or pri-
mary forest specialists, while most of the known survivors
can also thrive in secondary habitats. Despite this, it seems
probable that the immediate cause of extinction for the
majority of bird and mammal species was not isolation or
habitat modification but the direct effects of hunting and
trapping. At Lima Belas, Perak, Malaysia, a similar 70 ha
area of rain-forest has been left largely undisturbed while
the surrounding area was cleared and planted with oil
palm. Sixty years after isolation, this reserve still contains
many of the mammalian species that have been lost at
Bukit Timah, including the Pig-tailed Macaque, the Slow
Loris, and the Large Mouse-deer, as well as species which
were never found in Singapore, such as the White-handed
Gibbon (Hylobates lar) and Dusky Leaf-monkey (Presbytis
obscura) (Bennet & Caldecott, 1981).

Invertebrate Animals and Plants

For the invertebrates, there is no group for which there
are sufficiently complete early and recent records for
changes to be identified. The butterflies—which were both
conspicuous and well-collected in the nineteenth century—
would be the easiest group to study, but unfortunately there
is no recent lepidopteran list for the Reserve. All that can be
said with certainty for the invertebrate fauna is that it is still
incredibly diverse and there is no evidence of significant
invasion by exotic or non-forest species (D.H. Murphy,
pers. comm.).

* Found dead in late October 1987 and now preserved in the
Zoological Reference Collection at the National University of
Singapore.
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and, on left, a large fallen tree in the Bukit Timah Nature Reserve I s .
The long, gaping slit in the trunk of the fallen tree suggests that isgg Reserve’s primary f
death was due to lightning strike, and, with further deaths from}f. relatively harmless (°
other causes, helps to give the impression that tree-fall is commoner@® of copper, which is |
in the Reserve than is usual in similar forests elsewhere. Photo: DI ’

Ivan Polunin, 1986.

More than 850 species of vascular plants have beenf
recorded from Bukit Timah during the last centuryff
(R.T. Corlett, unpublished list). I have seen nearly 300 of
these during a year-long phenological study, covering noff It contains more th
more than a small proportion of the Reserve. Only a com-§ much of which is not
plete survey of the Reserve—a difficult, if not impossible, E as an extremely rich
task—would establish how many others survive. There is important recreatior
anyway, no evidence of a general floristic collapse. Exceptl® tion in a country tha
along the margins of the road and other artificial openings ¥ and close-mown gra
the Reserve has not been invaded by either native or exotic balance these compe
weedy species. Woody pioneers are dominant in the youn-f mate conservation fi
ger areas of secondary forest, and are scattered as maturel  Bukit Timah is son
individuals in the areas of primary forest—perhaps JJ small rain-forest res
reflection of wartime disturbance—but are regenerating protected margins an
only around the margins and in large tree-fall gaps. Thel¥ with no history of lo;
only obvious negative signs are the unnatural abundance o time shelling, and s
several small tree species, particularly Pellacalyx saccar$ doubtedly be even n
dianus (Rhizophoraceae) and Gironniera parviflora (Ulma 4 press received by sn
ceae), which have apparently benefited from disturbance ¥ reflect, in part, a bi
and a high mortality rate among emergent trees—tree-fallff conservation biologi
being from old age, lightning strike (cf. apparently Fig. 5} viable populations ¢
and doubtless other causes. Subjectively, the core areas o require either very la
the Reserve appear little different from undisturbed raing including probably cz

forest in Malaysia. i mals between reservi
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