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‘NEI%BQUMD OF BUKLT IBAM, SCUTH FAST PAHANG.

W

The area in “he neighbourhood of Bukit Ibam may be defined
as that area bounded by the Sungei Jeram on the west, the Sungei
Rompin on the south, the Sungeli Aur on the east and with the water-
shed of the Sungei Tepesok forming the northern boundary, (see accom=
panying soils map) These limits encompass approximately 32,000 acres
of land which lies to the west of central south-sast Pahang (see Fig.
1), and which are contained within new series map sheets 98 and 99.

l., Introduction

mhe detailed reconnaissance soil survey of the Bukit Ibam
area was carried out as part of a schematic reconnaissance soil survey
of South East Pahang which is still in progress. The survey of the
Bukit Ibam area was undertaken in such detail for the following reasons:=

(i) Approximately 90% of the rentis lines examined
vere previously cut by the Rompin Mining Company
and soil inspection pits had been dug along
these lines at quarter mile intervalss

(ii) The author felt that it would be more advantageous
to map and report on this area as soon as possible,
rather thaa to incorporate this information in a
final report on the South East Pahang region in
1967, when the writer's present assignment terminates.

(iii) Should the area prove favourable for the develop-
ment of oil palm, the State Government would most
probably be interested in locating smallholdoer
schemes adjacent to this area as soon as pogsible,

(iv) It would prove of considerable assistance in under-
standing the soil pattern as it was appearing on a
schematic reconnaissance scale. -

A total of 39 soil profilss from soil pits were recorded,
apd all other soil pits were either visited, or samples from these
pits were examined after collection by the Geological Department,
Rompin Mining Company.

(ne new soil series is described in the text and model
profile data are presented in Appendix 3.

2. rPhysiography

There are two major highland blocks of steeply and very
steeply sloping country on the western and eastern edges of the
northern half of the arca (see Fige 2)s These are the Bukit
Pemandang - Bukit Tepakok; and the Bukit Sembilan - Bukit Salong
blocks; respectively to the east and west of the valley of the
S. Tepesok, /2
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Between these blocks the land is wcderately flat, where it
forms the valley of the Sungei Tepesck. To the south, these highland
areas give way to rather broken country of a rolling to steep nature,
with relatively flat alluvial terraces adjacent to the Sungei Aur and
Sungei Jeram on the easterm and western borders and along the smaller
Sungei Tepesok which drains the centre of the region.

The following terms, relating bo the terrain, are used
throughout the text:-

0
level - with average slopes lessothano2
undulating - average slopes between 2 & 5 6
rolling - average slopes bestween 5° & 12 5
hilly - average sloges between 12~ & 20 o
steeb - terrain vwith average slopes greater than 20,
3e _(}_e ol OgY

The oldeet rocks in the area belong to a sub-formation
called the Ibam Series. Lithclogically, the Series contains quart-
zites, sandstones and tuffaceous sandstones interbedded with narrow
lenses and bands of quartz perphyry. These beds are prebably of the
ssme age sz the later phases of the Pahang Volcanic Series (4) which
occurs over widespread areas of Pahang and adjoining states. This
essociation indicates a probably lower Triassic age for the beds of
the Ibam Series,

These beds arc conformably overlain by strata composed of
dark coloursd shales with some minor quartzite bands, which are in
turn cverlain by beds cf the Arcnaceous Series (4)s In the region
under discussion the Arsenacecus Series can bs split into a rather
distinctive bed of red tuffaceous sandstones and conglomerates inter=-
bedded with strata of quartzose sandstones and minor shales.

The progressive shallowing of the scaway over this area
towards the end of the Triassic, was contemporanecus with a period
9f uplift, when these beds were folded into a series of steesply
Glpping anticlines and synclines.

Probebly in mid-Juressic times, a transgression tcok place
to the south, west and north of the area which covered the south-
western corner with sediments. Two groups of rocks are represented;
the "uartzites", consisting of quartzite and minor sandstones, which
are thought to underlie the other group which comprise of the Jeram
Valley Shales series.

A shellowing of this seaway in Upper Jurassic times followed
by a probable withdrawal altogether in the early Crotaccous and this
wag probably due to a period of uplif't eccompenied by faulting with a
north - gsouth orientation.

A shallow transgression to the south of the arca during the

.../s



i

later Cretaceous gave rise to & series of quartzitic and conglo-
meratic beds, but these Lesong Forest Beds do not outerop in the
area surveyed.

A further period of faulting in the late Cretaceous or
early Tertiary was responsible for shaping the present relief, and
at tho same bime the intrusion of the igneous bodies in the area
probably took places

The period of ercsion has continued through the Tertiary to
the present dey with thz resulting sccumilation of alluvial deposits
adjacent to the larger rivers as & consequence of sea level fluctua-
tions during the Pleistocene.

See Figure 3 for an outline of the distribution of rock
types in the area.

4, Vegetation

The greater part of the Bt, Ibam area is under undisturbed
primary forest, The peripheries, adjacent to the ®, fur and the
S. Jeram, and along the S, Tepesck, are oither subjach o abcrigine shiftig
cultivation practices or are supperting secondary forests of vaz.'ying
age, An area of disturbed land due %o mining and the accompanying
township, is located towards the northern part of the arsa.

In the undisturbed areas, the dominant vegetaticn is the
Red Meranti - Keruing Forest, which occurs over large areas of low-
land in Bast Pahang, and in many other parts of Malayae The high=-
land areas are under Seraya Ridge Forest, Rivarine.nipterooarp and
Seraya Forest, and a mixturs of Red Moranti = Keruing Forest and
Seraya Hill Forest., (See Fig. 4 for tho distribution of Forest types)s

Most of the agriculturally suitable soils are found under
the Red Meranti - }{emi:g Forest. This type of forest, together with
the Seraya Ridge Forost, and mixtures of these two types of forest,
forn the economic timber stands of the area.

5 Climate

Climate records for this part of Pahang are relatively few,
and thoss available, are usually of such short duration that they
can only convey an approximate picture of the nature of the climate.

welly
Rainfall probably ranges between 90 and 110 inches ann

with a 4 month maxixrr)m.m durgng Novembar through February when approxi-

mately half the annual precipitation occurse #inimm precipitation
is inedthe months of June and July mnitﬁa I:m

excecd 6 inches, Maximum monthly procip

December, when the whole of the 2ast coast of is subjact tof
the Horth & Eeat Honsoon, and this Will probably be of the crdar/o
A
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15 to 30 inchess (3)e

Average shade temperatures are in the low-eighties during
the day, falling to the mid-seventies at night. (2h The humidity
varies between 65% during the drier months, to nsar 100% during the
time of the North - East Monsoon,

6, Soil Classification

The soils cf the Bukit Ibam area have been classified in
accordance with the system at present used throughout Malaya. The
basic unit of the classification is the soil series, which by
definition is: ' a grouping of soils with similar profiles, similar
temperature and moisture regimes, and the same or very similar parent
material ', (6)s One new soil series has been located and mapped and
a model profile for this series is presented as Appendixz 3, In one
instance a 'variant'! of a particular series has been mapved,

One 'Soil Complex' has been mapped, but for convenience thig
has been included in the section with the miscellaneous Land Units!,
in the Legend on the Soil Map., A 'complex' may be defined as 'a compound
mapping unit containing an intimate mixture of two or more soil series
that cannot be differentiated on ordinary detailed soil maps., (5).
The soil complex mapped is the Telemong - Akob Association. The term
'Asscclation' has been reteined 4o conform with it's usage in reports
covering other areas of Pahang, (10),

The 'Miscellanecous Land Units' are mapping units utilised
when difficulties are encountercd in separating distinet \or similar)
soils which are developed over the same parent material (such as is
the case with the soils which have been grouped into the Local
Alluvium Association and the Inland Swamp Association) or soils which
are influenced by one over-riding factor, This is the case with
Steepland Association, where all areas with slopes too steep for agri-
cultural usage (under a sensible land use plan) are grouped; and with
the arcas designated as Disturbed Land, where man's activities have
seriously interferred with the soils,

The remaining soils, which are mapped at a series or variant
level, are divided into:=

Sedentary Soils - these are soils which are developad on

iocka which reside in their normal place of outerop, in contrast
Q =

) Alluyial Soils - which are developed on ercded materisls
which have been transported by flowing waters and deposited to form
either terraces or flood plains,

The fertility level in the Sedentary Soils is generally a
reflection of the nature of the parent rock. Consequantly the golls
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eveloped over igneous rcck types are songidered to have a higher
gronomic potential than those over sedimentary rocks,

The sandy textures of the soils on alluvial terraces is no
mpediment to the continued removal of the solublc elements by per-
clating waters; thus, it is most probable that the soils on Older
nd Sub-Recent Alluviums which are no long:sr accumilating, will be
onsiderably reduced in soluble plant nutrients; whereas the soils
n Receat Alluvium, which have a continual addition of fresh materiels,
111 probably have a slightly higher agronomic peotential, It should
e noted howevsr, that in some of the smaller valleys, soils on older

uvium may derive some cxtra nutrients by washings of soil from
djacent sedentary soils,

The mapping legend is as follows:=

A. Sedentary Soils
a) Soils Developed Uver Igneous Rocks

l. On diorites and grancdiorites.
Jerangau Scries

b) Soils Developed Over Sedimentary Rocks

ls Over quartzites, shales and quartz porphyry.
Malacca Seriag
Batu Anam Series
Durian Series

2+ Over quartzites and sandstones.
FKuala Brang Series
Kedah Series

8¢ On tuffaceous sandstonss, conglomeratcs and minor shalcs,
Jempol Series

4 On red and gray ghales and minor sandstoncs.
Munchong Scries
Jeram Seriecs

; Bs Soils on Alluvium (Alluvial Soils)

a) Soils on Older Alluvium
Rasau Series

b) Soils on Sub-Recent Alluvium

1, Well drained
Holyrocd Series ves/6




e Imperfectly drained
Holyrood Series (Crey Variant)

¢) Soils on Recent Alluvium

l. Well drained
Telemony Series

e Imperfectly dralned
Akob Seriaes

Ce Soil Gogglaxes

2) Undifferentiated Soils On Recent Alluvium
Telemonz = Akob Assceiation

D. Miscellaneous Land Units

a) Undifferentiated shallow Immeture Soils on Recent Alluvium
Locel Alluvial Asscciation

b) Undifferentiated Poorly Drained Crganic Soils

Inland Swamp Apscciation

)
¢) Undifferentiated Soils on Slopes in Excess of 20
Steepland Association

d) Soils which Have Been Disturbed by Man's Activities
Disturbed Land.

o Discussion of the Various Soil Units

Ae Sedentary Soils
a) Jerangau Series

The scils of this series occur over rolling to eteep terrain
d are developed ovor rocks of granodioritic and dioritic ccmposition.
the diorite cutcrops the soils range in colour towards the Xampong
olam Series but not sufficiently so tc be asgigned vo that sories.

is variation indicates that the parent materials are probebly more
cidic than normal diorites and so could bssh be callad quertz diorites.
is series is restricted to arcas where these intrusions outerop on

e surface, predominantly in two swall areas in the uppar part of the
ley of the S, Tepescks

In the Bt, Ibam arca the Jerangau Series soils can be recog-
sed by their strong brown to yellowieh red coloured subsoil which
8 a fine sandy clay loam to clay loam texture, frisble consisicnce
d moderate to strongly developed fine and very fine sub-angular
locky structure. This horizon is normally overlain by a thin, brown
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or yellowish brcwn, fine sandy clay loum horizon with moderate to
strongly developed fine sub-angular blocky and fine crumb structure
and having friable consistence, Stones of quartz diorite are often
seen in the subsoil, and soms fine nodular fragments of laterite mey
be present.

These soils have a high agronomic potential, by Malayan
standards, and they are being cultivated to oil palm in many parts
of the country.

b) Malacca Series

This is one of the most widespread soils in Malagya and is
usually found developed cver shales. However, due to the wide range
of parent rock types on which the soil is formed in the Bt, Ibam area,
it is considered that the rocks over which this soil is found have
very little pedological influence on these scils at prosent, The

laterised horizon, occurring at about 24" and the underlying mottled
J| clay horizon, and probably the present parent material of the Mslacca
§Series, This soil overlies shales, quartzites and quartz porphyry
rocks and is found over a wide range of terrain (from undulating to
steep)s Generally, howover, it is found in roliing tepography, and as
cappings on broad, flat ridges.

The series is characterised by a dense compaci laterite layer,
composed of ncdular concreticns and massive laterite, usually occurring
J between 12 and 24 inches depth in the profile and greater than 3 foot
|| thickness. (Sscc Plate 4) The topsoil is usually a brown or yellowish
brown loem to clay loam, of very friable consistence and with moderately
Jdeveloped very fine sub-angular blocky and fine crumb structure, This
horizon gives way to a strong brown or yellowish red ¢lay loam of fri-
able consistence and moderately developed fine sub-angular blocky
structure above the laterite layer. At dopth, the soil is a slightly
compact reddish brown or yellowish red clay which invariably has pro-
nounced light coloured mottles present.

The Malacca Series is usually ccnsidered to be of limited

§ agricultural potential and is normally not recommended for oil palm.
However, in arsas of favourable topography, and where the laterite
layer is at a greater depth than R4", this soil could possibly be
doveloped for oil palm. Prior experimental work would give a much

| better indication of ths suitability of these docper Malacca Soils

j for oil palm, and it is recommonded that trial plots be established,

¢) Batu Anam Serics

Developed predominently cn shales with some minor quartsite
and quartz porphyry bands, this Serigs is found in association with
soils of the Malacca series, normally occupying the strongly sloping
| and moderately steup sides of narrow valleys,

.../8




Ny R

These soils have a (riable greyish brown to pale brown silt
loam topscil with moderately dsveloped very fine sub-angular blocky
structure. This horizon gives way to a light yellowish brown to pale
yellow clay loam with friable consistence and workable .structure, giving
way at about 18" to a stonoy horizon with some nodular laterite and
fragments of the parent rocks.

In other parts of Malaya this soil exhibits firm to very firm
consistence in the slightly compact subsoil, Although almost all of
the Batu Anam soil cbserved had a more friablc subsoil, this could
possibly be an exceptional casec and Batu Anam Scries soils with a
moderately compact subscil could be cncountered on more detailed in-
vestigation,

Due to the generally accepted luw agronomic potential, the
stony and possibly compact nature of the subsoil, and its occurrence
in regions of steeper slcpes, the Batu Anam Series is considered to
be unsuitable for oil palm, However, where theac soils are encountered
in areas of more gentle rslief, trial plots could be sstablished to
assess its potential, '

d) Durinn Series

This soil is developed over a variaety of rock types, ranging
from shales, through sandstones and quartzitos to quarvz por?hyry.
The Durian Series is probably similar to the Malacca Series (and possibly
the Batu Anam Series) in that the naturo of the rock type on which
the soil occurs is not significantly influencing the development of the
present soil; but rather, the compact red and white mottled clay horizon
often observed towards the bass of the profile is probably the parent
material of this seriess These soils are found over rolling to hilly
terrain and ccmmonly oceur adjacent to the Malaccaaud Batu Anam Serioes.

In the Bukit Ibam area these soils have a light yellowish
brown or pale.brown silty clay loam topsoil, of very friable consistence
and moderately doeveloped granulsar and crumb structurs over a rather
compact brownish yellowish to pale yellow clay loam or silty clay loam
with moderately developed sub-angular blocky structure. At the base
of this compact horizon a thin linec of quartz pebbles is often cnecounter-
ed above a‘layor of pebbles of nodular leterite, usually nct mors than
8" thicke This soil rests on a very compoct rod and white cecarsely
mottled clay commonly containing fine angular fragments of quartz.

Where the Durian Serics occurs over rolling terrain, it could
be used for oil palm. However, it should be noted that these solls are
generally considered to have a low agronomic potential, Although the
laterite is not sufficient to interfere with rooting, the rather compact
subsoil over the laterite may be a definite impediment,

.l./g



e) Kuala Brang Series

These psoils appsar to be restricted tc areas of quartzites
and sandstones, sometimes interbedded with minor shales. They are
generally found over undulating to rolling country, but somelimes
occurr on slopes of 20° apd over, However, on the steeper slopes,
normally in excess of 18, they give way to shallow soils of Kedah
Series.

Soils of this series are characterised by their brownish
yellow colour and sandy textures. The tcpsoil is usually a brown
to yellowish brown fine sandy lram offriable consistence and having
moderately developed fine sub-angular blocky and granular structures.
This horizon overlies a friable, brownish yellow or yellowish brown,
fine sandy clay loam with weakly developed fine and medium sub-angular
blocky structure; often with a few fine laterite pebbles, weathered
quartz and shale fragments below three feet.

This is probably the most suitable sedentary soil in the
area for oil palm on the basis of its friable consistence and fine
structures, which allow easy root ramification, and its occurrence
in areas of more gentle relief. It should be noted however, that
whilst it is currently assigned to Class 11 of the Malayan Soil
Suitability Classification %2) ('soils with few minor limitations
to agricultural development!, and regarded as being suitable for a
wide range of crops including oil palm), Panton (3% remarks 'this
soil is only moderately fertile and permanent crops such as oil palm,
cacaoand manila hemp are unlikely to grow well without large dressings
of fertiliser!,

£) Kedah Segiég

The Kedah Series appears to be restricted to sandstone and
quartzite parent materials, and, in the Bt. Ibam area, nermelly
occurs on slopes steeper than 16 . It is usuaelly found on the steeper
slopes adjacent to the Kuala Brang Series,

This Series has a weakly structured, very friable, brown
to yellowish brown sandy loam topsoil, over a yellcwish brown or
brownish yellow sandy clay lcam subscil of firm consistence and a
weakly developed structure. Coarse quarts fragments occur through=-
out the subsoil, and this Series is usually very stony, with sand-
stone and guartz stones balcw 18 inches. There may be some weak
development of laterite in this stony horizon.

Because of the steepness of 1'.e topography on which this
8oil occurs, and its stoniness, it is consgidered unsuitable for oil

palm.
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g) Jempol Series

This soil is developed on conglomerates, tuffaceous sand=-
stcnee and minor bands of interbeded red shales, and is cenfined to
a hilly ridge which parallels the S. Aur near the eastern edge of the
area surveyed,

The topsoil is a reddish browm, friable, sandy loam with
moderately developed, fine sub-angular blocky and fine crumb structure,
This is underlain by a yellowish red, coarse sandy clay loam of
friable consistence and moderately developed medium and fine sub-
angular blocky structure., Pebbles of nodular laterite and quartzite
normally occur in the base of this horizon at about 20 inches., This
gives way to a very stony layer of laterite and fragments of parent
material in a red coloured clay matrix. (See Plate 3),

Steepness of slope and the stoniness of this soil make it
unsuitable for oil palm.

h) Munchong Series

This soil is of very restricted occurrence in the Bt, Ibam
area, being confined to a small valley between the Sg. Jeram and the
S. Tepesok. The Series is developed on shales with minor bands of
sandstone and the topography is gently rolling.

The topsoil ig a friable, yellowish brown or light yellowish
brown silty clay loam with mecderately to strongly developed fine sub-
angular blocky and fine crumb structure. This horizon gives way
below 4 inches to a strong brown gilty clay loam tending to clay loam
with depth., The consistence is friable and it has a moderately to
weakly developed fine and medium sized sub-angular blocky structure.
A few mottles and some fine particles of laterite may occur below
about 36 inches,

In other parts of Malaya this scil has been found to be
suitable for oil palm.

i) Jeram Series (New Series)

The Jeram Series occurs quite extensively in the western part
of the area surveyed, and it is considered that the par<at materials
of this soil are the rccks of the Jeram Valley Shales sub-formation,
The terrain over which this soil is found is predominantly rolling
to hilly, with rare steep slopes. The soil is generally found under
primary forest, but in the Buloh Nipis region some a.eas have bsen
cleared for hill padi.

This soil has a thin reddish brown or yellowish red, friable,
silty clay loam or clay loam topsoil with moderate fine sub-angular
blocky and granular structure. This horizon is underlain by a firm
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yellowish red or red,clay which has moderate to weakly developed,
coarse and medium, sub-angular blocky structure. This horizon in
turn, gives way between 12" and 24%, to a stony horizon cf many,
small, sub-angular pieceg of red shale, often having a thin lateritic
crust, in firm, red clay metrix.

The shallow depth of scil developed over parent rock and the
generally hilly nature of the terrain in the type aree relegate the
Jeram Series to Soil Sultability Class 3 (8). Consequently it is
fairly safe to consider this soil as having only marginal suitability
for the cultivation of oil palm,

The term Jeram Series now includes all soils which were
originally designated as Munchong Series (Red Veriant). Appendix
3 presents a modcl profile and analytical data for this Series.

B, Soils on Alluvium (Alluvial Soils)
j) Resau Serics

These . soils are developsd on older alluvium which forms
the highest level of terraccs in Lhe area. They occur over very gently
undulating to level topogrephy. They are found cn terraces of the
S. Tepesok, at about 20 - 30 feet above river lovel in the upper reaches,
and in the lover reachos they form part of the old flood plain, occurr-
ing at sbout 15 to 25 feet above river level, but immediately adjacent
to the river,

The Rasau Series, ae it occurs in the arca mapped, has a
brown silt losm or loam topscil with a friable congistonce and moderate=-
1y developed fine sub-angular blocky end fine granular structures.
This overlies a yellowish brown or brownish yellow friable to firm
clay loam with moderately developed sub-sngular blocky structure.
Towards the base of the subsoil, normally bolow 2 fect, the colours
may tend towards a streng brown or reddish yallow, whilst the clay
content increasss to give a silty clay or clay texture, Consistence
is friable to firm and the structure ie gub-angular blocky end moderate=
1y to weakly developed, Thig latier horizon commonly has fine red and
yellow mottles,

Physically and topcgraphically this soil is suited to oil
palm cultivation, but it is probably very low in rlant nuirients, and
no planting should be started withou® first carrying cut investigations
at trial plot level, Localised accretion of hill-wash debris from
adjecent high land may give rise to a more fartile phase of the Rasau
Series in some arca.

k) Holyrood Serics

"he Holyrood series is developed on sub-recent alluvium,
(ise. alluvium which is intermediate in age between the recent alluvium
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and older alluvium), It is found on gently dissected terracss with
level to very gently undulating topography. These terraces are usually
at about 20 = 30 feet above present river level.

The topsoil is usually a dark brown sandy loam which has
friable consistence and moderately to weskly developed fine subangular
blocky and fine granular structures. This overlies a yellowish brown
to brownish yellow fine sandy loam subsoil with friable to very friable
consistence and weakly developed subangular blocky structure. The clay
content gradually increases with depth, and throughout the subsoil the
textures may range from a fine sandy loam to a fine sandy clay. It is
not uncommon to encounter a few pale mottles in either herizon.

Although the terrain over which this Series occurs and the
textures of the soil are favourable for oil palm development. It 1is
strongly impoverished in plant nutrients. Attempts to develop the
Holyrood Series in oil palm in Perak have not met with a great deal of
sucess, Its use for oil palm should only ba considered after compre-
hensive manural experiments have been conducted.

1) Holyrood Series (Grey Variant)

This variant of the Holyrood Series appears to be confined
to smaller valleys and is normally located on terraces at about 10 to
20 feet above river level. The parent material is prcbably a slightly
finer grade of sub-recent alluvium than that giving rise to the normal
series,

The topsoil is usually a dark brown fine gandy loam or loamy
sand with very friable consistence and wsakly developed crumb structures
This overlies a very pale brown to light groy fine sandy loam of very
friable consistence and weekly developed subangular blucky structure.
The clay content usually increases downwards in this horizon, and
towards tho base of the profile, some white and brown mottles may be

encounterad,

This variant is vrobably more impoverished in nutrienta than
the normal Series and for this reason is best considered as unsuite
ably for oil palm. However, heavy manuring on trial plots will give
e much better indicaticn of its potentialities.

m) Telemong Scrics

This soil developed ovar recent alluvium, which is distinguished
from sub-recent and oclder alluviums by being defined as 'thuse alluviums
which are still “eing formed's The Series is found on level terraces
forming parts of the present flood plains of the S, Aur and S, Rompin
and the upper parts of the 5. Tepesok,

The soil has & light yellowish brown to greyish orowm sand
or loauy sand topsoil with loose or very friable consistence and weakly
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developed very fine sube-angular blocky and granular structures. This

is underlain by a loamy sand to sandy loam subscil of colour range
varying from yellowish brown to pale yellew, The subsoil has very fri-
able to friable consistence and weakly to moderately developed fine
sub=-angular blocky structure, A structureless, dark yellowish brown

to olive brown loamy sand or sand may often be cncountered below & feet.

These soils are regarded as being suitable for oil palm on
the basis of bheir topography and probablo mederate nutricnt status.
Flood susceptibility and very sandy texturcs howoever, are definite
limitations which should be noted.

n) Akob Scries

This soil is doveloped eon recent alluvium on the flood plains
of the larger rivers. Generally, the arcas of Akob Serizs soils are
of slightly lower elevation than the adjacent arcas of Telemong soils,
They are swampy, and almost definitely subject to seasonal fluctuations
of water table within the soil profile,

Thoy have a yellowish brown or light yellowish brown silty clay
loam to clay loam topsoil offriablo to firm consistence and with weak
fine sub-angular blocky structure., They commonly have iron staining
along root channels and may have common, fine, light groy mottlee in
the topsoil., The sub-soil is a pale yellow to light grey clay loam to
8ilty clay, with many, medium sized, rod and grey mottles, Consistence
is firm and the fine ond medium sub-angular blocky structure is only
weakly developed.

| Before development in oil palm, these soils will nood to be
~ drained. After drainage the soils should be wall suitod to the palm,
but susceptibility to poriodic flooding is greater in thie soil than
in the Telemong Seriecs and will be a limiting factor in management.

Ce Soil Complexes
o) ITclemong = Akob Association

This mepping unit is employed when it is impossible to differ=-
entiate the Tolemong and Akob Yeries at tho sctle of mapping. Within
the areas so designeted both serics will be encountoreds These undiffor-
entiated soils will most prebably be suitable for oil palm, but limi=
tations, as menticned for the individual series, will apply.

D. Miscellsneoug Land Units
p) Local Alluvium Association

A mapping unit employed to include all soils developed on
recent alluviums in minor valleys tributary te the major streams and
rivers of thc arva. Iin somec places thesc soils approximate to the

eoe/14



Telemong Series, whilst in other areas they are very stony, poorly
drained grey clay soils. Normally, becausec of their erratic distri-
bution and variability, they arc not considercd as suitable for oil
palm. However, a further investigation of these soils in areas where
the topography and cthor soils are favourable to the development of oil
palm, could show that they also are favourable to the cultivation of
that crop provided drainage can bs oifected.

q) Inland Swamp Association

The soils mapped as the Inland Swamp Association in the Bt
Ibam arca have not been studied in detail, They are confined to a
small area adjacent to the S. Aur, and are developsd over alluvial
sands and siits frem the S. Aur. It is anticipated that both organic
and inorganic soils will be encountersd in this aree. (8) & (10?.

The organic soils will be either 'organic clays' or 'mucks'
containing 20 - 35% and 35 = 65§ organic matier respectively. The
latter soils usually have weaker structures and a much greater depth
of organic horizon developed over the underlying greyish brown clay
soil than the organic clays.

The inorganic soils will probably have a dark greyish brown
sandy loam topsocil and a rather characteristic light gray or white
sandy horizon between 6 and 24 inches, There will probably be con-
siderable amounts of humus incorporated in ths topsoil and possibly in
a layer under the pale sandy horizone

This Association ig characterised by poor drainage and the
water teble normally occurs within 6 inches of the surface for most
of the year and often covers the gurface of the soil.

The poor drainage is obviously a serious limitation. Once
these soils have been drained however, the more clayey members of the
Association (i.e. the organic clays and mucks) should preduce soils
suitable for oil palm. Oome of these soils however, may be in a
strongly reduced or highly acidic state, and it may be nscessary after
drainags to allow some time for the oxidiging effects, of air and
percolating rain water, to ameliorate theso conditions bafore planting.
The more sandy soils would probably rejuire considerable care after
draining before they can attain anywhere near thoe dogree of suitability
reached by the clay soils. (8)e

r) Steepland Association

All areas which have slopes in excess of 20° have been in-
cluded in this Association. The boundary has been markcd off by
refercnce to the contour lines shown cn the now serics maps which
covur the arca at a scale of one inch to one mile., This 'stecpland
boundary! has been found to clogely conform with the 250 foot contour,
giving a patbern which follows ths stecpland/non-steepland relation-

Sonids
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ship as scon in other arcas of lowland Malaya.

Although the soils making up this Association arc developed
from a variety of perent materials they have been grouped together
on the basis of their susceptibility to severe erosion on clearing.
These factors, coupled with their tepography make the scils of this
Association unsuitable for oil palm.

8) Disturbed Land

This group includcs soils which have no present agricultural
potential bscause of their current use as mine sites, talling arcas and
townships. They are unsuitable for oil palm,

9¢ OConclusion

Whilst many of the soils found in the srca mappad are re-
garded as suitable for the cultivation of o0il palm, almost all of
them have scme minor limitations which must be overcome during tho
initial stages of developmont, Howsver, these initial oroblems
should prove to be casily surmountable.

Those soils which are desiznated as marginelly suitable have
a major limitation which will prcbably require careful attention before
they can be developed. Such arsas should be considered as Phase 3 of
a planting program, to be effected, cnly after oxtensive exporimentation
with trial plots.

Appendix 1, attached, sunmarisss the potentialities in
accordance with the Soil Suitability Classification for Malaya (6)
and the limitations of cach goil unib mapped, and Appendix 2 outlines
the onvironmental range of oil palm.

Climatologically theore are nc rostrictions to the dovelopment
of the area in oil palm.

The * hypothesis that the aoils of the Malacce, Batu Anam and
Durian Series are developing from eithor the lateritic horizon, or from
the underlying, weakly cemented, strongly mottlied, clay horizon, rathar
than the underlying rocks should provoke an interesting academic
discussion. It has been ncted by the writer, that some latosolic soils
recorded by other workers in Indonssia. (7) and Africa, have developed
over a mottled clay horizon similar %o that encountered in this arca.
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APPERDIX T OF EACH SOIL MAPPING UNIT
HAPPING UNIT PARENT MATERIAL (ROCK) TERRAIN - SOIL SUITABILITY M SUITABILITY hﬂﬁrmm_ LIITATIONS
: ASSESSHENT® | FOR OIL PAL
1 $
Jerangau Series | Grano-diorite and quartz diorite | Rolling to steep +  CLASS _en slopes Suitable 845 1. Terrain
= — over 12 - CLASS 111 | 2. Shallow soils in places
Malacca Series | Shales, Quartzite and quartz Rolling to steep | CLASS 111 - Marginal 3,148 | 1, Terrain
i porphyry. & on broad ridge . Shallower than 2'- | Suitability 2. Shallow soils
i tops, | CLASS V
1 1
Batu Anam Series | Shales, Quartzite and quartz Rolling to steep = | CLASS 111 (on { Marginal to 1,056 1. Terrain
{ porphyry in the heads of rolling terrain) § | Unsuitable 2. Shallow soils
1 narrow valleys, CLASS IV { 3. Compact subsoil
Durian Series . Shales, sandstones, quartzites, | Rolling and hilly CLASS 111 | Suitable 8,000 | 1. Terrain
" and quartz porphyry, ! 2. Shallow soils
LM. | 3. Compact subsoil
Kuala Brang Serfes = Sandstone & quartzite Undulating to rolling | CLASS 11 " Suitable 5,338 | lo Opeasionally terratn
{ (rare hilly) p ;
Kedah Serfes | Sandstone and quartzite Hilly to steep | CLASS ¥ . Unsuttable 383 | 1, Terrain
{ | “ 2. Shallow soils
Jonpol $ rbes | Tuffaceous sandstone and Hilly to steep | CLASS IV | Unsuitable 832 | 1. Terrain
| conglomerates | : ; 2. Shallow soils
| Wunchong Serfes | Shales and ainor sandstones | Rolling R ' Suitable 12 | lone
Wunchong Serfes | Red Shales (ccasionally Rolling and hilly = CLASS i1 - Marginal 1,882 | 1. Terrain
(Red Variant) | arenaceous) : - Suitability 2. Shallow sofls
w. m : : 3. Hay be Fe, toxis
Rasau Series | Older alluviua Gently undulating . CLASS 111 ' Marginal ? 794 | 1. Very low nutrient
! : | | Suitability status
Holyrood Series | - Level to very gently | CLASS I11 Marginal 398 |1 Very low nutrient
: i undulating ‘ " suitability to status
 Sub~recent alluvius _ : " unsuitable : 2o Sandy texture
Holyrood Series “ ! Level to very gently | CLASS IV Unsuitable 678 1. Extremely low nutrient
(Grey variant) | ____ undulating _. B S




APPENDIX ]

* See Appendix 13, Soil Survey Manual for Malayan Conditions (Ref. 3) pp. 193-6

[
N SOIL SUITABILITY | SUITABILITY | ACREAGE LINITATIONS
HAPPING UNIT PARENT MATERIAL (ROCK) TERRAI Doy o TR
Telemong Series Level cuass 1l Suitable 941 | 1. Flood susceptible
Recent 12, Sandy textures
Nkob Series Aloviun Level to tss 1l Suttabie 160 | 1. Flood susceptible
g depressional 2. Sandy textures
Telemong ~ Akob Level to cLass 1 Suitable 474 | 1, Flood susceptible
Association depressional 2, Some sandy texture
Some poor drainage
Inland Swamp Organic accusulation Level to Varies ¥arginally 1. Very poor drainage
Association over recent alluvium depressional CLASS 111 & suitable
CLASS 1V (suitable after 853
drainage)
Local Alluvium Very young alluviums Level Varies Marginall 1. Poor drainage
Association genarally CLASS 111 M_.w&*“”_ 5 2,82 2. Stony and sand
e
texture
3. Flood liable
Steepland Kixed Steep and CLASS V Unsuitable 9,79 |l. Terrain
Association very steep _ 2. Stony soils
Disturbed Land Parentage Level to CLASS V Unsuitable 1o Already in use
steep 640 |2, Shallos or'compact
sofl
_ 3, Many have mineral
_. toxicitiesa
Total Average 39,174




APPENDIX 2

THE SVIRUNMEATAL RANGE OF OLL PALM* -
1., Topography

a) slopes of EJ---lJZocJ . suitable
b) slopes of 12-20 i marginal
¢) slopes greater than 20 : unsuitable
2. FPhysical impediments
a) a stony or compact layer absent or deepsr than 4' suitable

b) a steny or compact layer between 2! & 4! marginal
¢) a stony or compact layer less than 2! from the

surface unsuitable
d) excessively sandy or stony soils unsitable

e) peat or organic accumulation less than 2' thick suitable
f) peat or organic accumulaticn botween 2! & 4! thick marginal

g) peat or organic accumilation greater than 4! in ‘
thickness unsuitable

h) poorly drained soils marginal =
unsuitable

3. Chemical impediments

Soils having extreme acidity or toxic levels of minerals are
unsuitable for oil palms

4. Rainfall

A distinct dry period of 2 months or more, annually recurrent,
is unsuitable for oil pelm cultivation.

% Leamy % Panton, 1966 (6) PPs 194195, 5 |



APPEIDIX 3
MUDAL PRUFLuS DESCRIPTION

Scil Series: 5ERAM 3ERTES profile No, S.E.P. 041
Symbols JEM
Location: Rast from the S. Jeram near Kg, Buloh Nipis
at Peg 80 on Line 8 (W), Shest 98 Grid
Raference,
Parent Material: Red Shales
o
Topography: Strongly dissected ridge country. 11
Terrain Class: Rolling = hilly
Vezetation: Primary forest of poor producer forest quality =
mapped as Red Meranti - Keruing Forest.
Drainage: Well drained
Profile:

Aeh  O=R" Reddish brown (5YR 5/4); very fine sandy clay loam
to clay loamj very frisble to friable; moderate,
fine sub-angular bIOCKy and fine granular; many
roots; few small and large channels; few pores;

poundary diffuse =

AB  24-12" Yellowish red (51R 4/8); clay loam; friable; week
to moderate; madium and fine sub-angular blocky

and weak fine granular; common roots; few fine and

large channels; fow pores; patchy to discontinuons '

cleyskins mostly on pores and channels; boundery
diffusge =

Bt 12-19" Yellowish red (TR 4/6); claylesd to clay; friable;
moderate, medium and fine sub-angular blocky break=-
ing to very fine su blocky; rare roots;
few large channels; common pores; discontinuens
clayskins; few, rotnded gravel of laterised shales]

boundary distinct;

BC  10-36"+ Red (2.5R 4/8); stony clay; ¢riable; weak to moderate,
coarse and medium gub-angular blocky breaking o
moderate, fine and very fine sU ar blocky no
roots or channels; common pores; diseentinuous to
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SARIES Jeram Series SYMBUL Jem.

Horizons Aeh AB BT BC

Depth O=24M 24-12912-10419-36"

Clay % 23 33 57 a7

Silt% 25 26 20 26

Fine Sand% 44 40 37 20

Coarse Sand% 1 Tr Tr 2

Gravel Ni1l [wi1 {2.10 [R.41 on oriiine.l

o Samp Se

Stones Fil |Nil Hil [0.85

pil air dry, 4,1 4,6 |4.6 4.8

pH ov, dry

Moisture % 2ol 1.7 |1.8 [R«3 air dry =
c‘r. ClI'.Yo

Loss on ignition % | 6.4 6.4 |2.8 ]38

Organic Matter %

Ga.rbﬂn % IECUE 0.42 0.55 0.21

Nitrogen® 0.21 | 0.08{0.05 |0.04

C/N 9.61 | 5425|7420 [5.R5

Basily P.ppm. g1 12 1 1 8 N/10 NaOH

Soluble X.ppm. 50 7 7 7 N/2 CiiyCOOH

C.E-C. 14.00 7.45 7.08 10.71

K+ 0.15 0.04 0,04 0.07

Cat+ é 0410 | 0,16 {0.16 0416

Na+ O 0,06 | 0,02 0,02 | 0,04

m" % 0.68 0,10 0.10‘ 0026

B.5% 7 4108 5

S /24
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