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MALAYSIA

THE countless ages that have elapsed since the earth reached
its present form have witnessed many profound changes, both
geographical and climatic. Malaysia has not always been
the forest-covered group of tropical islands that we know
to-day, and, in order to form a proper appreciation of
present conditions, it is necessary to give at least a cursory
glance at some of the outstanding events which have taken
place in the past. However, although the geological record
of western Europe is known in some considerable detail,
much of the former history of south-east Asia is shrouded in
obscurity.
Geological time is divided into a number of eras (Fig. r):
although life dawned in the earliest of these, the Eozoic era,
the formation of the earth antedates the first appearance of
organic life by millions of years. As far as the record of
the rocks shows, the oldest fossils are sponges but other
organisms also e*isted in pre-Cambrian times.
During the Primary era the lands which now constitute
south-east Asia were at the bottom of the ocean but events
of considerable importance were taking place in other parts
of the world. It was in the Cambrian age that living
organisms first occurred in numbers, although at this time
they were entirely marine; the crustacean-like trilobites,
whose nearest living allies are the king-era (Xiphosura),
were characteristic of this period. By the Devonian age .
the trilobites had been eclipsed and fishes represented the
highest achievement of creation; vegetation had appeared
on the land, but the flora was largely composed of conifers,
tree ferns and club mosses. A ghostly silence must have
pervaded the land for few terrestrial creatures existed, no
birds, and few insects save cockroaches, for still almost the
entire animal world was marine in habitat. Insects began
to appear in numbers at the close of the Primary era but few
of them would appear familiar to an entomologist to-day.
It .appears that Malaysia had its beginnings in the
Secondary era, probably as a consequence of the intense

2

BIOLOGICAL PROCESSES IN TROPICAL SOILS

volcanic activity in some of the eastern parts of the continent
of Gondwanaland, which stretched across the Indian Ocean
to Africa at least. It was during the Jurassic age that the
monstrous reptiles, such as the flying Pterodactyl, the
EOZOIC ERA

PRIMARY ERA

Cambrian Age
Ordovician Age
Silurian Age
Devonian Age
Carboniferous Age
Permian Age

SECONDARY ERA

Triassic Age
jurassic Age
Cretaceous Age

TERTIARY ERA

Eocene Age
Oligocene Age
Miocene Age
Pliocene Age

QUATERNARY ERA

Pleistocene Age
Holocene Age

FIG. I. TABLE OF GEOLOGICAL AGES.
In a general way, it may be said that existing species first appeared in
Pliocene times, existing genera appeared in the Miocene age, existing
families were found in Oligocene times, while existing orders date from the
Eocene age. Man first appeared in late Pliocene times.

predacious Tyrannosaurus and the herbivorous Atlantosaurus (over seventy feet in length), were masters of the
earth. These creatures occurred in Britain, and in fact
all over the world, but they probably became extinct before
Malaysia was in a habitable condition.
By the time of the Eocene age, which ushered in the
Tertiary era, the forms of life prevailing were not vastly
different from those existing to-day. Mammals first appeared in the Secondary era but they made little progress
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in development or numbers until Eocene times; birds
were represented by an ever-increasing number of species,
but the age of giant reptiles was deep in the past, and such
creatures as the Iguanodon now slept in a grave of chalk.
Then, and during the successive Oligocene and Miocene
ages, the climate of western Europe was subtropical and
supported a rich flora and fauna; there was still a tremendous
amount of volcanic activity in south-east Asia and, somewhere about this time, the mighty Himalayas came into
being.
At the close of the Pliocene age many animals, such as
antelopes, apes and elephants which still exist in tropical
regions of the world at the present time, roamed western
Europe and man had already appeared and walked erect.
In these times, comparatively little remote from the present,
where to-day in south-east Asia exists a number of islands,
was a unified land mass known as SUNDALAND. This
land lay between the parallels of 10° N. and 13° S. and
between longitudes 94° and 120° E.: the general trend of
the mountain ranges was east and west; many of the
rivers were probably long and characterized by wide mouths,
the climate was uniformly warm and humid and the plains
and mountain slopes were covered with dense forest. In
fact, except for the difference in the area of land there is
no reason for supposing that, at the close of the Tertiary
period, Sundaland differed in any remarkable way from
this region to-day. The plants and animals found on
Sundaland largely comprised those occurring in the Malay
Peninsula, Sumatra, Borneo and Java at present.
But in western Europe the Pliocene age was marked by
a progressive cooling until most of Britain was covered with
a permanent mantle of snow and the Ice age set in; the flora
and fauna characteristic of tropical and subtropical regions
disappeared and were replaced by organisms adapted to
colder climates. It is probable that at this time there was
a lowering of temperature over the whole of the earth's
surface although it is unlikely that any appreciable cooling
took place in south-east Asia where there was still much
volcanic disturbance. But, contemporaneously, geological
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movements were taking place in Sundaland which culminated in its disintegration into a number of islands.
Geological evidence indicates that there was a number of
upheavals and subsidences, not necessarily of a violent
character, which effected alterations in the level of the land:
most of the changes known to have taken place can be
accounted for by the gradual sinking of. the land level by
110 0
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MALAYSIA.

a few feet. Of what are termed the Large Sunda Islands,l
it is evident that Java was the first to be cut off, then later,
probably much later, occurred the isolation of Borneo,
followed closely by the separation of the present Malay
Peninsula from Sumatra.
'
The wide plains of the ancient continent of Sundaland
now form a continental shelf varying from So to 100 fathoms
in depth below sea level: in fact, a' steamer can anchor almost
anywhere on the S~tnda shelf. What were foothills or elevated
plateaus are now the green coastal plains of the Malay Peninsula and the Sunda islands: the mountains of Sundaland
1

The superscript numerals refer to references at the end of the chapter.
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are still the forest-clad heights which sweep in a wide
curve through the whole region.
What remains of Sundaland above sea level to-day is
termed MALAYSIA and this includes the Malay Peninsula
south of latitude 10° N., the Large Sunda Islands (Sumatra,
Borneo and Java), Bali, almost certainly Palawan and
Balabac, and innumerable lesser islands situated in the
vicinity. The deep sea islands off the west coast of Sumatra
(Engano and the Mentawei Islands), Christmas and CocosKeeling Islands, and possibly the Nicobar Islands also,
are to be regarded as part of Malaysia, although it is certain
that Christmas and Cocos-Keeling Islands were never
united with the mainland. 2 The Malay Archipelago is
usually regarded as comprising the Malay Peninsula and
all the islands forming a chain from Sumatra to New Guinea.
The term Malaya is now restricted to that part of the
Peninsula under British control or protection and, although
there may be certain objections to its use, it is now pretty
generally employed. Strictly speaking, the Malay Peninsula
extends from the Isthmus of Kra to Cape Roumania in
Johore.
Beyond the Sunda shelf considerable depths are soon
reached, particularly in an easterly direction where the
ocean bed drops to some 3000 fathoms.
The history of the land connection between Sundaland
and the mainland of Asia is of interest. Biological evidence
(p. 27) suggests that the Sunda mountains were linked with
the Himalayan range at some remote date; but it is clear
that at no very distant time the present Malay Peninsula
was cut off from the mainland of Asia by the sea. The
flora and fauna show that Malaya was separated from Siam
and south Burma in south Kedah, the boundary being
the Kedah river: as far as the geological evidence goes, it
supports this conclusion, which also finds confirmation ih
early tradition. 3
'It is of particular interest to note that the remains of
one of the earliest known men, Pithecanthropus erectus,
were found in Pleistocene deposits in Java in 1891-92.
It is possible that the negrito peoples of Malaysia (Semang
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of the Malay Peninsula, Kubus of Sumatra, Aita of Palawan
and possibly the Andaman Islanders) occupied Sundaland
while it was still one large land mass.
Sumatra and Borneo are intersected by the equator,
Java lies to the south of it and the Malay Peninsula to the
north. In all these countries the geological formation,
climate, flora and fauna are similar, and, in the natural
state, the land is covered with dense primeval forest.
With the exception of Java, all these lands still retain most
of the original jungle and on this account they are of
particular interest to the biologist and bacteriologist.
The former has the opportunity of investigating the flora
and fauna of a natural region as yet unspoilt by civilization
while the latter has the advantage of studying the activities
of micro-organisms with two important factors, temperature
and humidity, maintained at a constant level. Other reasons
that render Malaysia of peculiar interest to the SQil microbiologist will become apparent later on.
/

;THE MALAY PENINSULA
The Malay Peninsula is usually regarded as extending
from approximately 1° N. to the Isthmus of Kra, 10° N.
but British Malaya does not reach 7° N. and the total area
under British control or protection is about 51,000 square
miles. The peninsula is formed of strata of Primary and
Secondary origin and the geology has been investigated
in some detail. 4 The greater proportion of the rocks
consists of granite and, to a lesser· extent, quartzite but
there are numerous outcrops of other formations such as
gneiss, schist and marble. Sedentary deposits include slate,
limestone and sandstone: coal occurs at Rawang and in
one or two other small areas of Tertiary rocks. On the
west coast there are several limestone bluffs, particularly
in the neighbourhood of Kuala Lumpur, and in Perak,
Kedah and Perlis.
Running through the centre of the Peninsula is a range
of granite mountains: this range is more or less continuous
from north J ohore to Peninsular Siam although it is interrupted at the point where, it is believed, the Peninsula
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was formerly separated from the mainland of Asia. In
addition to the main range are a few smaller parallel chains,
of which the most important are the Larut Hills in Perak
and two or three ranges in Pahang. In general the main
range attains a height of some 4000 feet, although it is
broken by numerous peaks of which the highest is Gunong
Kerbau (7160 feet): the highest mountain in the Peninsula
is Gunong Tahan (7186 feet) on the Pahang-Kelantan
border. There are no extensive plateaus in the mountains
such as occur in Sumatra but a large raised valley near the
Perak-Pahang border, known as Cameron Highlands, is
being developed as a hill station.
Although Malaya possesses numerous rivers few of them
are suitable for navigation by sizeable craft for any considerable portion of their length. In the upper part of
their courses, all the rivers are swift and usually characterized
by numerous cascades and rapids. The longest river, the
Sungei Pahang, flowing into the China Sea on the east coast,
is navigable for native craft for some 250 miles; the Sungei
Kelantan, entering the China Sea further to the north, can
be used for nearly the same distance. Of the rivers flowing
into the Straits of Malacca on the west coast the most
important are the Sungei Perak, the Sungei Bernam and
the Sungei Muar: although shallow, the first-named is
navigable by native craft for over 200 miles.
The coast line is fairly regular but, at the river mouths,
the water is shallow. On the west coast, mangrove swamps
persist for a depth of several miles, except in a few spots
where sandy beaches occur. On the east coast mangrove
forests are to be found only at the tidal estuaries, sandy
beaches fringed with coconut palms and Casuarina trees
being the rule. The formation of mangrove forests occurs
in sheltered areas where the sea is shallow and quantities
of silt are deposited in the neighbourhood of river mouths:
the absence of such forests on the east coast of Malaya is
attributable to the force of the north-east· monsoon which
blows from November to February.
Several islands lie off the coasts of the Peninsula; the
largest being Pulau Langkawi in the group of Langkawi

