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An attempt to stabilize aborigine shifting
cultivation practices, Kampong Kuala Relwoh,
Ulu Keratong. Rubber, bananas and sugar cane
have been planted and tapioca, sweet potatoes
and corn are being grown as food crops. Dry
rice is still grown by shifting cultivation
methods within the environs of the village.
In the background, riverine forest along the
Sungei Keratong,
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PART |

INTRODUCT | ON

The Reconnaissance Soil Survey of South £ast Pahang was undertaken as part of an
ambitious programme to cosplete_a reconnaissance survey of the soil resource of West Malaysia
by the end of 1967, The author was attached to the Soil Science Uivision of the Division of
Agriculture in March 1965 for the specific purpose of undertaking this survey. Field work
was conducted during the periods of May - Octcber 1965 and March - October 1966. This report
presents the results of these investigations,

l. Location

The region discussed in this report, the south-eastern corner cf the State of
Pahang, encompassing some 2710* square miles, is situated between 2° 30" and 3°30" north lati-
tude and 102° 45" and 103° 40" east longitude (Figure 1), The area is bounded to the south,
east and north respectively by the State of Johore, the South China Sea, and the Sungei**
Pahang. To the west, the area is bounded by the Sungei Mentiga and the watershed of the
Sungei Rompin anc its tributaries, excluding the upper valley of the Sungei Jeram. The out-
lying island of Pulau Tioman and Pulau Sri Buat in the South China Sea, administered by the
State of Pahang, have also been covered in this report.

2o Aocess

The main east coast highway parallels the eastern extremity of the region between
Pekan and Endau. On the northern boundary a new rcad between Pekan and Kuala Chini follows
the south bank of the Sungei Pahang, Approximately 50 miles of metre-gauge railway bisect the
region, connecting the mining township of Bukit Ibam w th Kuala Rompin. These lines of communi-
cation afforded only 1imited access, and while it was possible to utilise the Sungei2 Bebar,
Rompin and Endau, timber extraction roads in the Kuala Mentiga, Batu Gong, Ulu*** Serai and
Ulu Sungei Rekoh areas, as well as aboriginetracks in varfous places, it was found necessary
to establish some 575 miles of cut traverse lines(rentis2)**** in order to complete a survey
at reconnaissance level.

3. Population and Settlement

Aecord ng to the 1957 Census (Department of Statistics) only 9% of the population
of the State of Pahang lives within the South East Pahang region. Of this total of approxi=
mately 24,000 people, (excluding indigenous people) more than 90% are Malays, the remainder

being predominantly of Chinese and Indian extraction. They are confined almost exclusively

v 1,734,000 acres (approx,)
**  Sungel = (Malay) = river (pl. Sungei2)

e il

Ulu = (Malay) = headwaters

R

Rentis = (Malay) = traverse line on a fixed compass bearing (pl. rentis2)
a../z
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Plate I. Mixed vegetable and tree crops grown by
smallholders on soils of the Rompin Series,
West of the main east coast highway near
Kuala Rompin.

Plate IIs Smallholders rubber in a small aborigine
village Sg. Bebar. Variable tree growth
is a result of poor drainage conditions
experienced by the soils of the Akob
Series and a lack of fertilization,
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to the narrow areas adjacent to the Sungei Pahang and Pekan ~ Endau highway, and, while
there is a fairly even scattering of settlewent throughout these areas, larger concentra-
tions are found adjacent to the wouths of the wain rivers at Pekan, Nenasi, ilerchong,
Kuala Ronpin and Pontian, these latter four town being based priuarily on the fishing in-
dustry.

Inland, the township of Bukit Iban has been established by a large nining concern
This industry has afforded considerable euployient for uany, including the indigenous people,
Lanjut on the north bank of the Sungei Rompin opposite Kuala Rompin serves -as the marshalling
yard, stockpile and lighter loading point for the iron ore from Bukit lbaw. A large number
of people in both areas are dependent, either directly or indirectly, on this nining industry
for their livelihood.
he -Agriculture

Agriculture and aninal husbardry are practised in the siall strips adjacant to
the Sungei Pahang in the north and the main highway between Pekan anc Endau on the eastern
border, Suall areas under aborigine shifting cultivation and semi-peruanent cultivation
are scattered throughout the region.

Rubber in swallholdings, padi and some coconut are grown on the flocd-plain of
the Sungei Pahang. Along the coast, coconuts are the major crep. Padi is grown in blocks
of various sizes in the swaupy swales between beach strand lines, Citrus fruits and vege-
tablesare crops of snue significance in the Rompin - Endau area. In the interior, small
acreages of rubber are grown at many places, kampong2* Kuala Aur, Buloh Nipis, Lubok Batu,
Batu Gong and Gawbir being worthy of mention. Padi, vegetables and fruit trees are being
encouraged at Bukit Serok, Kaunpong Kedaik and Kamporg Mentelong. In addition 300 acres of
coconuts have been recently planted at Kampong2 Jong, Meupelan, Sembayan and Mentelong.

All together, there are approxinately 7000 acres under coconuts, 5000 acres in
rubber, 2500 acres predoainantly in wet padi, and small acreages of citrus, cashew nut,

fruit trees and vegetables. Some 2500 buffalc anu oxen, 2000goats and 1500 sheep have free
range tc graze on the poer grasses of the coastal pauang and the weeds and sedges of the

padi fields during the off-season (Source: Department cf Agriculturs, Pahang; 1965),

* Kampong - (Malay) = village - (pl. Kampong2).
0-1/3



Plate III. Dry rice planted by aborigines under shifting
cultivation practices on soils of the Harimau
Family at Kampong Kuala Rekoh in the Keratong
Basin,

S —

Plate IV. Young oil palm in a field trial on soils of the
Durian Series at Bukit Ibam,
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PART 2

JHE_ENVIROVHENT

Soils are the expression of the interaction of the passive and active forces
of the environment. It may be generally stated, that the soils forned over a particular
landform are a result of the influences of climate and biological activity (including both
floral and founal influences) on a particular rock type over a certain length of time. All
of those factors have a role to play in the formation of the soils of South East Pahang,
but perhaps the greatest influence is that of parent rock or parent material (Leamy and
Panton, 1966), Topography exerts a strong influence, as does the climate although a more
accur-te picture of soil genesis could be obtained from a study of palasoclimates.
Biological activity, both on and within the soil, also plays a significant part in soil
formation, and the present distribution of vegetation types is a useful guide for soil
mapping. The influence of the time factor is significant in separating sails developed
on alluvia, but due to limited observations, it's influence on the sedentary soils is not
discussed in more detail.
5. Physiography

The South East Pahing region has been subdivided into fifteen sub-regions on
a phys ographic basis. Although these physiographic regions are composed of many geomorphic
units, they are capable of being isolated topographically and having the genesis of their
landscapes discussed separately (Figures 2.).

a) Coastal Sand Ridge Country

This region stretches in an unbroken line from Pekan to Endau and varies from
a quarter of a mile to 5 miles in width. !t is composed of a series of discontinuous strand
lines, of varying width, which are separated by swaupy swales. The strand lines are narrowest
in the central part of the region and widest in the south., They owe their origin to a north-
ward longshore littoral drift, the periodic influence of heavier svas during the monsoon and
a retreating shoreline,
b) Inland Swamp Basin
R succession of old lagoons behind sand spits, forwed during the later Pleistocene
gave rise to this very extensive ares which parallels the coast and varies considerably, but
generally averages about 12 miles in width. Subsequent drop in sea level encouraged the
developwent of deep peat deposits over most of this area.
c) Sungei Pshang Flood Plain
This region is a very narrow strip of flat land which is immediately adjacent to

.../#
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the Sungei Pahang, and which may be inunuated at times of flooding.

d) Ayer Hitam Depression

A snall arca near Kuala ientiga, this low lying, poorly drained area probably
represents an old flood channel or meander of the Sungei Pahing.

e) Peripheral Dounland and Ridge Area

This area is just to the west of the Inland Swamp Basin at its northern end
and stretches from the Sungei Pahang to the watershed of the Sungei werchong. It has moderately
dissected, rolling to hilly terrain, with Bukit Salong and Bukit Bangkong on the western edge
reaching to more than a thousand feet.
f) erchong Basin
To the south of the Peripheral Downlanc and Ridge Area is the basin of the upper
Sungei Merchong. This is rather a curious feature as all of the tributaries of that river
are swanpy within their valleys for some distance (if not all of the way) inte their head-
waters. One explanation is that fault ng (Figure 3) has depressed this area causing silting
in the headwaters as the streams have attempted to re-establish grade.
g) Mentiga ~ Aur Lowland
This low-lying area is generally undulating or rolling and is seldom higher than
200 feet above sca level, It is felt that the lientiga may have originally flowed into the Aur
as this latter river appears to be an underfit strean.

h) lentiga - Bukit Senbilan Ridge Country

A series of narrow, broken, steep sided ridges run south from the Sungei flentiga
on the western edge of the South East Pahang region, culminating in the rather massive block of
Bukit Sembilan,
i) Jeram - Tepesok Valley System
liost of this region has already been discussed in an earlier report (lves, 1966/1).
Generally these rivers have broad upper reaches with rather narrow incised lower reaches
surrounded by rolling country of varied rel ef.
j) Keratong Basin
The largest area of level to gently rolling terrain, apart from the Inland Swamp
Basin, this area probably represents an old depressed peneplain which was at one stage covered
extensively with fluviosdeltaic deposits, Subsequent erosion has given rise to a series of
moderately dissected high level terruces whose upper surfaces, at about 180 - 200 feet above
sea level give way to an undulating landscape, for the most part, oyer deeply weathered igneous

rocks. Swampy conditions in the valleys of smaller streams in the south western corner of the

ol
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area are strong evidence for river capture in this region. In fact it is very likely that
the Sungei Juram and SungéiTepesok flowed south into the Keritong Basin and had their outlet
through Tasek Bera.or the Sungei Palong into the Sungei Muar. Fluctuations in base level,
possibly associated with some regional tilting were probably responsible for these rivers now
making their exit via the Sungei Rompin.

k) Lesong Forest Highlands

An area charactsrised by steep and very steep slopes and narrow valleys. It
is almost completely over 1000 feet in altitude. Gunong Beremban on the Pahang/Johore border
reaches 2751 feet. Some larger valleys, such as the valley of the Sungei Kinchin, do penetrate
this block, but because of their isolation they can be considered as part of this sub-region.
1) Rompin Valley
The Sungei Rompin meanders for more than 40 miles through this sub-region and in
that time undergoes a loss in height of some 20 feet. The course of the river reflects a strong
degree of lithologic control, and this feature, associated with the swampy nature of the areas
imsediately adjacent to the river is probably indicative of the superpositioning of a much largor
river in an old river course. Beyond the swampy fringe, moderately dissected, undulating and
rolling country charactertises the edges of this region.
n) Rompin Downland
This is an area of gently to moderately strongly dissected country with a general
summit accordance at about 150 feet above se: level and with a scattering of isolated higher,
steep sided, hills reaching elevations of 500 to 1000 feet. There appears to be a present
phase of still stand in the geomorphic cycle which was previously the rejuvenation of a mature
landscape. The higher features exist as such because of the more resistant nature of their rocks.
n) Berabong ~ Selendang Downland
An area characterised by narrow valleys and broad ridges varying between 100 and
200 feet above se: level, this area forms a peripherhal fringe to the Lesong Forest Highland
on it's north-eastern side. The landscape indicates an identical stage in the geomorphic cycle
to that shoun by the terrain of the Rompin Downland.
o) Endau Lowland
This is only a small portion of 2 more extensive, somewhat imperfectly drained, level,
lowlying area which extends between the Sungei Endau and the Sungei Kahang in Johore State.
p) Pulau Tioman
Pulau Tioman may be considered as a distinct and separate unit because of its iso-

lation. It is almost entirely steepland, reaching 3406 feet above sea level in Gunong Kajang.
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Isolated pockets of level to moderately slop ng land are found in the heads of small bays
scattered around the coastline.
6. SGedlogy

The surface geology of the Seuth East Pahang region is dominated by the large
continuous extent of 'younger' or recent alluvia which occupy the flood plains and valleys
of the present rivers an the area designated as the 'lnland Swamp Basin'. To the west
these alluvia give way to arenaceous and argillacecus sediments of varying ages which are
in turn bounded to the west and south by th. ereded surfaces of the basement granite.

Along the western and southern boundarie s of the region the granites are overlain by sedi-
ments and minor occurrercesof acid and intermediate effusives. Numerous small outcrops of
internediate igneous rocks occur throughout the region and crustal deformation is evidenced
by the presence of several areas of quartz prophyry rocks near the centre of the region
(Figure 3).

Table 1 summarises the dominant 1ithelogic types occurring in this region and
cutlines briefly the nature of the environm.nt at the time of their formation. The oldest
rocks encountered zppear to be .part of the Raub Group (Alexander, 1962) which is of Upper
Carboniferous - Permian age and was previously designated as the 'Calcareous Series'. As
they occur in this region these rocks are principally rhyolites and rhyo~dacites and associated
intermediate extrusives - the latter group having been called the "Pahang Volcanic Series !
(Fitch, 1952 p. 18) in the past and generally censidered to be younger than the mo.e acid
effusives.

A gradual deepening cf th. seaway covering the region in late Permain and Triassic
t mes resulted in the deposition of a great thickness of sediments which have been allied to
the Halaysian geosyncline (MacDonald Personal comm.) an¢ are divided into three seporate
lithologic groups. These are the Argillacecus Group which is predominantly siltstones, shales
and mudstones, the Arenaceous Eroup of quartzites, greywacke and tuffaceous sandstones and
the Rudaceous Group composed principally ¢f cenglomerates and conglomeratic grits. while it
Is generally assumed that the Argillaceous Broup §s the nlder of the thres there is consider-
able interfingering and interbedding of components of all three Groups. Consequently the
Geological Map (Figure 3) serves as only a general indicator of the extent of each Group,
and bands and lenses of the others.may and do occur within the areas shown as each particular
Group.

During Jurassic times these sediments were uplifted and folded and there was con-

temporaneous in‘rusion of a large mass of granite (Wlexander, 1962) below the sediments and
probably into the cores of the anticlines. Locally the sediments were altered to quartzporphyry,

quartzites, hornfels and schists by the proximity of the ignecus material and associated minor
.po/?




FIGURE 3

SURFACE GEOLOGY OF SOUTH EAST PAHANG
6 I

B
8.0.8.5-9.8.8.8.8 -
0w 0. 0008

ém.@-aaa.oam.a.- _J‘.
- 5.0.0.9.0.9.8.0.8- 8- 9.8
AL - 0-8:8:9.0.8. 0-8 N |

9.9.8.9. .9.0.9.0.0.0.0.0.0.9

o 000000008

LEGEND

|| Recem ;
Alluviss Recent riverine and local allyvia.

Ouder [sss3a)Highland tarrace and lvio deltaic
alum| 33528

. s 3 g ¢ HL B |
deposits . vy v vy Undifferentiated acidand intermediate
G"::':; y Yyyyy] extrusives and porphyries.

Gagau Lotong Sandstones : : 2
: E Badong Conglomerate (Manirs)l}:\:ﬁ!’llle- rhyodocite and acid

egee |Rudaceous Conglomerate | 3 : .
@-e.e.0| group Conglomeratic grit . 11 1: Ciranites-associated granodiorites .

Arenaceous Orthoguartzite Greywacke ;.. Diorites-associated microdiorites

group Sub-greyw ake Tuffaceous and some gaddros
~sandstones uartz ith i
Argillaceous Siltstones Shales mmmm]qqum ﬁmplg%‘w.lnda:hoic“med
group Mudstones -
L 4 FM,

0"E. of GREENWICK. !

30°




= 7 -
TABLE 1

STRATIGRAPHIC.L SCQUENCE IN SOUTH EAST P.H.NG

GEOLOGICAL AGE SEO1WENTARY

. FORMATIONS
ERA PERIOD -
Recent * "Younger'
Alluvium

Aluvium

Not Represented

INDIVIDUAL
SEDIiENTARY
UNITS

Recent riverine
and coastal
alluvia

M gh level ter-
race anu fluvio-
deltaic deposits

' Lotong Sandstone

{ Badong Conglo~

merate

Rudaceous Group
- #Arenaceous Broup
Argillaceous Group

Principally acidic
pyroclastic and
effusives and in= |
termediate extru- |
sives |

Pliocene
TERT | ARY _ Miccene ishpdtis g fe
~ Uligocene UNCONF ORI TY
' Eocene
? Cretaceous  Gagau
RS ) Formation
MESOZO0IC Jurassic UNCONFORGITY
|
1 o % Sl
| Triassic Lipis Group
| .
" Pormian . Raub Group -
YCUNGER s e
PALAEZOIC | e
CARBONI- |
FEROUS | Not represented

.“.i_

ASSCCI TED ENVIRO-
MENT AND [GNEOUS
ACTIVITY

Redissection and
river capture

Early ane later

Pleistocene tran
gressions and
withdrawls

'UpI?ft wi th a;so-

ciated faulting
and some intru-
sives

Part of a shallow:
transgression (of
varying depth)

over eastern flalaya

Enplacement of
granites and assoe
ciated diorites;
metamorph sm of
some sediments to
quartz porphyry,
i th associated
folding

Gradual shallewing
of sea-way after
progressive deepen-
ing. Variationsin
depth in upper Trias

Variations in dépth'
of sea-way and
associated volcanics

Varying betweon
dry land of conti-
nental 'Cathaysia’
and a sea-way of
varying depth
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shearing (MacDonald p. 22 & 23), At about the same time minor intermediate differentiates
from the granitic magma were ‘ntruded into the sediments. This period of orogeny was followed
by a long period of erosion with graduzl subsidence below sea level.

. During the late Jurassic and early Cretaceous a thick sequence of predominantly
arenacesus sediments were deposited over the ar.a. These are the beds ef the Gagau Formatien
which have been described in deta 1 by Rishworth (Personal comm.). Essentially this sequence
consists of the Badong Conglemerate comprising conglomerates with minor bands of siltstones
and shale, anu sandstones, which lies on the croded surface of the granites and is overlain
by the Lotong Sandstone, Thislatter bed comprises sandstones and massive siltstones. In the
thpe area, in southorn Trengganu velcanic rocks are found to occur imiediatcly below the
Badong Conglomerate znd overlying the 2roded surface of the granites. In the Lesong Highlands
of South East Pahang a similar sequence has been observed, but Rishworth noted that the relation-
ship of these velcenics te the overlying Badong Conglomerate is not as clear s that observed
in southern Trengganu. In fact the granites appear to have intruded the volcanic rocks, and
as 2 consequence in Figure 3 these volcani's huve been shown as part of the Raub Group and not
the Gagau Formation. The Gagau Formation in this region is characterised by gentle dips to
the north or north west and resultant mesa-like geomorphic expression (Plate X).

In the early Tertiary this area was uplifted and some mbnor displ cements occurred.
In adjacent arsas there is evidence for some fgneous intrusive activity at this stage (Fitch
pa 17). A long period of erosion then followed during which o considerable volume of material
was removed and deposited in a shallow seaway to the east of the region. Pleistocene marine
transgressions into many parts of the area and consequeat terrece formation resulted in the
deposition of large areas of high level alluvium or Older Alluvium (Burton p. 30) adjacant to
the Keratong Basce. It would appear that at this time the Sungei2 Jeram and Keratong flowed
west and south-west into the headwaters of the Sungei Muar.

An emergence of the lanc relative to sea level anu the subsequent down-cutting to
re-establish grade in the later Pleistocene and Recent times has b.en responsible for the
present drainage pattern ncluding the capture of the SungeiZ Jeram and Keratong by the Sungei
Rompin in the Kampong Aur area. The sea was gradually pushed out to the present coastline and
the old shallow shelving sea was infilled with recent flood sediments and an extensive erganic
accunulation giving rise to the vast 'inland swamp basin' (Figure 2). Flood deposits druing
this t me were responsible for the large areas of sub-recent and recent alluvia which occur
adjacent to the major rivers.

Perhaps the most significant feature influencing the pedogenesis of the soils of
South East Pahang is th. length of t:me (the whole of the Tertiary and Quarternary eras)

e
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that these sedentary soils have buen subjected to the processes of soil formation. The con-
sequent leaching associated with formation has given rise to the very low supply of available
rutrients in these soils.. Variations in base level during the Pleistocene and later Tertiary
may have been repons ble for the gley characteristics often exhibited by the heavier textured
sedentary soils.

The equable, tropical climate experienced by Trwland Malaya is not sufficient to
produce marked differences between soils throughout the country. As pointed out by Panton
(1965), the influences of high temperature an. rainfall give rise to many distinct morpho-
logical features; especially soil depth, colour and presence of plinthite, as well as being
responsible for the moderately and strongly leached nature and consequent 10w nutrient status
nf most ilalayan soils. .

The rainfall pattern (Figure 4) reflects the ‘nfluence of the north-east monsnon,
but this is moderated to some extent by the effect of th. scuth-west monsoon on the western
edge of the region. In thé eastorn and central parte of the region, maximum rainfall comes
during the months of November to Jaruary when approx mately half the annual total can be
expected, Not every day during th s period is a 'rain-day' but few daye are rain free.
Ouring the remainder of the year Hay, June, July and August are the driest months when it is
not uncommon to have pericds of two to three weeks without r2in. Towards the western margin,
two d'stinct wet perieds are experienced. These are in March and April and in October,
November and December, the latter period being the wetter of the two. Neither of the inter-
vening drier per ods are as dry as that experienced further east.

Often, mean rainfall figures do not give a particularly accurate indication of
the monthly rainfall pattern; consequently,(Figure 5)showing median rainfall and the deviation
from the median of four selected sites over a numbar of years is included for comparison.

It cun then be seen that while the expected ronge in precipitation during the drier months
is relatively narrow, a considerable range of precipitation, during the wetter months, may
be experienced from year to year.

Day temperatures show little vari~tion throughout the year. Temperatures are
generally of the erder of 55° - 91° F during the day, dropping to ?In - 6% at night, with
a generally wi.der range of temperatures inland. Dale (1963) notes that the hottest days and
nights are ia fay and the coolest days are ‘n January with the coolest n'ghtsduring September,

As a result of h gh temperatures and high rainfall, humidity is generally high,
averaging 608 - 708 during the major part of the year but frequently fluctuat ng between 35%
and 100§ over short periods. During the monsoon, humidity may remain at or near 1008 for days

.../10
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FIGURE 5

EDIAN RAINFALL AND STANDARD DEVIATION FROM MEDIAN
FOR
FOUR SITES IN SOUTH EAST PAHANG
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at a time.

Evaporation from a free water surface ranges between 5.5. inches and 7.75 inches
per month., The highest rates eccurring during the drier months of May, June and July. Under
forested conditions the loss of soil moisture through evaperation is relatively low, even
during the drier months, but on clearing prior to development, a large volume of moisture is
removed by evaporation resulting in a consequent drying out of the surface layers of the soil.

It is worthy of noteat this stage, that the use of heavy machines for clearing
and agricultural practices during the wetter months may result n puddling of the surface
layers, especially of the medium and heavier textured soils, causing a considerable reduction
in the volume of soil voids (predeminantly pores and channels). The consequent loss in aeration
potent:al of the soil may hive an adverse effect on young plants which require a high oxygen
level and will probably restrict and/or retard initial growth of shallow roocting cover crops.
8. Biological Features

The most significant biological influence in soil formation is the 'organic cycle’.
Nutrients are taken up by plants. Eventually these nutrients are returned to the surface by
leaf fall, which gives rise to an almost continuous litter on the forest floor. Micrc-organitms
rapidly decompose this organic debris, returing the nutrients to the soil where they are once
more available for plant use. Consequently, not only the nature of extent of the vegetation,
but also the nature and numb rs of insects and micro-organisms living at or on the surface,
and within the soil, are of significance in the soil forming processes.

a) Faunal Activity

That practically all free draining soils contain an extremely active microfauna
is an undisputable fact, evidenced by the very rapid break down and incorperaticn of humic
material into the soil profile; but, very little is known about the tabitat and numb rs of
these organisms. Certainly they are less active an. fewer .n number in the less well drained
soils, and almost entirely absent in waterlogged soils.

0f perhaps equivalent importance in soil formation is the role played by insects
living on andin the soil, espec ally ants and termites. They are responsible for the breaking
up of meny vegetable fragments, and their incorporation within the soil (See Plates V & V1),
They are almost continuously moving so 1 particles about within the solum and onto the surfacs,
and they probably constitute one of the greatest organic influences in the aeraticn of the
soil. In addition it is of interest to note the role played by crabs in moving soil within
and onto the profile. However, as they are restricted to those soils which are tidally flooded,
their contribution ‘s of limited significance only.

b) Vegetation
The greater part of South East Pahang (approxim:tely 88%) is still covered with

ens/ 1



Plate Ve

Plate VI.

Two stages in the building = up of a humus enriched
topsoil as a result of ant activity in decaying timber,
Plate V shows the accumulation of soil in a hollow log.
Plate VI illustrates the next stage in the process when
the log has collapsed and has almost completely rotted
away leaving a long semi-circular mound of soil,.
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primary ferests or mature secondary forests. The nature and extent of the varicus forests
has been discussed by Chong (1965) and Lee (1966). They have indicated that Lowlanc Dip-
terocarp and Freshuater Alluvial Swamp Forests cover the major part of the region, and that
Hill Dipterocarp Forests, tdaph c Hill Forests, Inland Riverine and Seasonal Swamp Forests,
flarine Alluvial Swamp Forests and Coastal Forests play only minor roles in the vegetation
pattern (Figure 6).

The dominant memb.r of the Lo.land Dipterocarp Forests is the Red meranti -
Keruing Forest which is characterised by ieranti melantai (Shorea macroptera), Keruing kerut
(Dipterocarpus sublamellatus), Keruing belimbing (D. gradiflorus), Keruing kipas (0. costulatus),
Keruing gondol (D, Kerriji), Meranti langong (Shorea lepidota), Heranti kepang (S. ovalis)
and feranti tembaga (S. leprosula). Also present in lesser number are Changal (Balanocarpus
heinii), Balau merah (Shorea collina), Merbau (instia palembanica), Nemesu (Shorea pauciflora)
and Kempas (Koompassia malaccensis),  In less well drained areas Keledan (Dryobalanops
oblongifolia) and Keledang (Artocarpus lancefolius) appear. In certa n areas Keruing or
Cheng1] become dominant and on some lawer ridges, especial.y in the north, Balau kumus hitam

(Shorea maxwellliana) and Perah (Elateriospermum tapos) are dominant.

Lee (19A6) notes that the forests of the Inland Swamp Basin are variable and range

from almost pure Wengkuarg (Pandanus atrocarpus) (indicative of sandy horizons at. shallow

depth below the pest) through forests of Kelat (Eugenia sp.), Nyatoh ketiau (Ganua motlevana),
tempisang (Annonoceae) with scattered larger trees of Kempas, Terentong simpoh (Campnosperma
mocrophylla) and Durian (Durio spp.), to higher forests of Pulai basong (Alstonia spathulata),
Durian and Kempas with occasional feranti poya (Shorea platycarpa) and Geronggang (Cratoxylon $pPs) e

The swampy areas in smaller valleys inland, and adjacent to larger rivers, designated as Inland

Riverine ard Seasonal Swamp Forests, are characterised by an upper sterey containing herbau
and Keruing gombang (Dipt:rocarpus cornutus), above the smaller Kelat (Eugenia spp.), Nyatoh
(Sepotaceae) and Bintangor (Calophyllum spp.), and w th Mengkuang, Rassau(Pandanus helicopus)
and Kelubi (Zalacca conferta) as an understorey (Plate VIII).

Above BOO feet above sea level, the Lowland Dipteroc.rp Forests give way to the

Kill Dipterocarp Forests. Balau Forests are simi ar to the Red fleranti - Keruing Forests but

have higher percentages of Balau (Shorea sg.), especially Balau laut (Shorea glgggg} and

Seraya (S, curtisii). Seraya Ridge Forests, which are found capping sandstone and shale ridges,
are characterised by the dominant emergent Seraya (3. curtisii), Kapur Forests, often con-
sidered as part of th. Lowland Dipterocarp Forests, occur up to 1300 feet and contain, Kapur
(Oryobalanops aromatica), Chengal, Balau bukit (Shorea foxworthyi), Balau tembaga (S, elliptica),
Keruing sendok (Digte;ocargus concavus) and others. Within the same association are the Edaphic

Hill Forests which are found particularly on the rocks of the Gagau Formation (Plate X),
Rk ¢
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Plate VII. Coastal Padang vegetation = predominantly coconuts=
growing over soils of the Baging and Rudua Series
south of Tanjong Batu.

Plate VIII. Riverine swamp forest along the Sungei Bebar,
Note the scattered, distinctive emergents and

the 'rassau' (Pandanus Heligopus) adjacent to

the river.
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The dominant trees are Kelat, Rengas (Anacardiaceae), Kecodong (Bursenaceae) and a stunted
Seraya, as well as the Serdang palm (Livistonia tahanensis) which is prevalent in the Lesong
Highlands. This assemblage is particularly fnd-ca{ ve of very shallow sandy and stony
juvenile soils.

The liangrove Forests (Plate I1X), found adjacent to the estuaries of the larger
rivers, are characterised by Bakau (Rhizophora spp.), Tumu (Brugu'era, spp.) and Api-api
(Avicennia spp.).

True coastal Forests are of very limited extent anu are characterised by Casuarine
(Casuarina equisetifolia) along the coast and with Balau pasir (Shorea materialis) and Keruing
kertas (Dipterocarpus chartaceus) inland. The poorly drained swales between the sandy ridges
support Dur an and Pulai basong.

Large areas adjacent to the ma n lincs of communication have been cleared and in
many cases have been allowed to revert to secondary forests. Adjacent to the coast this

makes up the Coastal Padang vegetation and contains Kemunting (Rhodomyrtus spp.), Tembusu

(Fragea fragrans), Sendudok (ielastoma ma!abaihricum), Gelan (ilelaleuca leucodendron),

Resam (Gleichenia linearis) and Lalang (Inperata cylindrica). In addition, coconut (Cocos
nucifera) and cashew nut (Anacardium occidentale), are scattered throughout this area

(Plate VI1)s Inland, aborigine shifting cultivation practices have given rise to many areas

of secondary forests of varying age. Sendudok, Resam an¢ Lalang are the commonest plants
which appear duringtheearly stages of the reversion of these areas to forest. Later appear=

ing forms depend to a2 large extent on the nature of the surrounding forest.

eee/ 13



Plate IX,

Plate X.

An almost pure stand of 'api - api' (Avicennia sp.)
on soils of the Kranji Series, in a tidally flooded
location at Nenasi,

Mesa-like topography formed by the eroded remnants
of the Gagau Formation. The capping is a gently
dipping quartzite which overlies softer sandstones,
grits and conglomerates, which inturn have an
unconformable contact with the underlying granites.
Photograph shows the western and southern slopes of
Gunong Kinchin in the Lesong Forest Highlands,
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PART 3

SUIL SURVEY, METHODS AiD CLASSIFICATION

9. S0l Survey itethod

As pointed out by Leamy anc Panton (196€), soil surveying under forested condi-
tions ic a time consuming process which calls for considerable attention to logistics. To
overcome these difficultics -t was necessary to travel by Landrover, boit, rail, native
dugout, logging truck, helicopter and on foot. Some 575 miles of rentis were cut, across
the maximum number of geological and topographical boun aries whilst at the same time it
was necessary to b.ar in mind logistic problems. RentisZ were generally cut between two and
three miles apart in east - west d rections and at much greater distances in north south
directions (See Traverse Plan on Seils #ap). In many ploces oblique rentis2 were utilised
in order to save time and money.

A1l roads, the Bukit Ibaw railvay 1ine, most logging tracks and many aborigine
tracks were traversed by the Soil Surveyor and Agricultural Mssistant. In addition about 25%
of the rentis2 were covered by the Soil Surveyor and Agricultural Assistant and boat traverses
were made along the Sungei2 Hentiga, Bebar, Rompin (including the Ker-tong anu Jeram) and
Endau.

A1l rentis? were sampled w' th a 6 inch post-hole auger at a quarter of a mile
intervals, samples from 0-6", 6-12", 12-24" and 24-36" being brought back to the Soil Survey
Office for examination. In addition 120 profiles were examined either in pits or cuttings
and these formed the hasis for the classification of the soils of the region.

K11 samples brought from the rentis2 were examined ond recorded in Field Records
along with traverse notes made by Junior Agricultural Assistants and Mandors.

10. Nomenclature

The nomenclature employed in site anc profile descriptions is based on the terminology
recommended by Leamy and Panton (1966). The terrain classification proposed by Leamy and

Panton 15 peculiar to West Malaysia and is reproduced herein for the convenience of the reader:-
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TABLE 2
SLOPE AND TERRAIN,CLASSES

Angle of E _{erra1n Classes e
Slnpe i S1ngle S]upes Complax Siapes
0l 1£eve] or near!; level, A, Lava] or neurly level, C} !
i 2ab lﬁeniiy s]up1ng, AZ Undu]ating, 32 !
i 6 12 Strong!y slnpwng, AS Ro!ling, Ca |
12 -20° Moderate]y steaply slnp?ng A Hilly, 64 :
i 20 -25 Steep!y sluping, 6 Steep, Cs
| == : 3 s o s i il el .
{ Greater than 25U Very steeply sloping, AE Very steep, CG

The horizon nomenclature employed is also restricted to West falaysia and is
described fully in Leamy and Panton (1366). The terminology emoloyed in the description of roots
is taken from Ives (1965, p.25).

11, Soil Classification

The soil classification utilised in this report (Table 3) is based on that proposed
by Leawy (1966/2), This classification is an attempt to harmonize the 7th Approximation
System (Soil Survey Staff, 1960), as well as some modification (Haantgens, 1965), with Malayan
soils and environmental conditions, as outlined in previous classifications of Malayan soils
(notably Panton, 1964; Leamy, 1966/1; and Ng, 1966 )*,

The broadest scale of sub-division is the 'Soil Order'. Each order is a grouping
of soils which have exper enced sim'lar kinds an. relative strengths of processes responsible
for giving the soil body its horizons and properties. Orders have been divided into Sub~Orders,
that have the greatest genetic similarities, Sub-Orders in turn are separated into Yreat Soil
Groups, At this level considerable attention has been paid to the morphology of the soils
and divisions are broadly based on the presence or absence ofdiagnostic horizons. #t this
stage, the Malayan Classification deviates from the 7th Approximation with the application of
colour ranges, in the names of almost all Soil Groups (e.g. Red Brown Oxisols)., Subgroups
have been established to illustrate the central concept of each Group and the variations within
it. Subgroups have not been shown on Table 3 or used in the discussion of the Seils of South
East Pahang. Subgroups are div ded further into Families which embrace Series having similar

parent materials, a similar arrangement of genetic horizons within the soil profile and siéilar

mineralogy.

*The amendments to the Tth Approximation have not been used in this report.
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TABLE 3 STRUCTURE OF THE TECHHICAL CLASSIFICATION OF
JHE SOILS OF SCUTH EAST PaH NG
ORDER .SUB-ORDER GREAT SOIL GROUP FAuILY SERIES
[ ' | KAWPONG Jerangau
]-  ARGOX : RED BROAN KoL ~ Kateng
i 0X1S0LS P Jempol
i (NOR&R60) s R S
& LAt e oo o e, [ONCHONG ' Munchong
| =000 YELLOW RED 0X1SOLS SEGAMAT . Segamat
¢ (ACROX_ (HORi4CROX)
i SETRN CONCRETIONARY OXISOLS HALACCA Nalacca
! o e GO RPN, VT e T L Tay
RE{GAnl Rengam
YEEIE.B'R seRowig  Serdang [
Kedah
ULTIS0LS S Ere o= R BT
o (TROPUDULT) HAR AU Taapei
Sy P e
= rian
VELLOW DURT AN Bungor
s | Kuala Brang 1
ULTISOLS oKl T Penyabong ]
(PLIHTHUDULTS) e ;
; Batu Anam f
BHTU ANHN i
i _ S : nlarang. :
LIGHT GREY ULTISOLS '~
X =t AQUULT | (TROPAULLT) RUSILA Rusila
+ SPODOSOLS  HuWOD PODZOLS (TROPHUiUD) RUDUA Rudua
© BROWNEATISOLS T 'TELEMUNG‘ ‘_ Ta]_enonq' i
UDENT (HAPLUDENT) " BAGING . Baging
B Rompln__
BROUN GREY ENTISOLS BRI il
e
2 MUENT LN SEROK Serok
et ~ DARK GREY ENTISOLS T Kranj}
B S ) (i Linau
GREY YELLOY RASAU Rasau -
ACRENT ENTISULS HGLYRUOD  * Holyrood
: (NORMACRE(T) . BUKIT TUKU Lunas
0 2l e o | e a G M, sl

; S0ILS | TORGANIC CLaY & bUCK

- —— . - e — .
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Classification units then, may be considered as convenient pigeon holes for
grouping similar soils at various levels. Such groupings are essential before broad
generalisations may be made regarding soil formation and utilisation potential. The most
convenient units are the Great Soil Groups which are used in the production of regional
sofl maps; and the Soil Family. from the point of v ew of the soil user, Series grouped
into a single Soil Family are envisaged to have similar potential for agricultural develop=
ment, and, under cultivation, react ‘n a similar fah on.

12, Mapping

The basic unit of soil mapéing and soil classification used in Malaya is the
soil series, which ‘s defined asi=

“A grouping of soils w th similar profiles, s milar temperature

and moisture regimes, and the same or very similar parent material®
(Leamy and Panton, 1966). #herever possible individu:l series were separated., +here, due
to the small local occurrence of series, it was impractical to map at this level, the series
have been grouped into Soil Families. While the Soil Family (Leamy 1966/2 p. 9) is strictly
a classificat on unit, it was felt that th utilisation of this grouping as a mapping
criterion would have a greater practical application in respect of soi) suitability and large
scitle regional mapping, than the geographic grouping, the 'soil association' (Leamy and
Panton 1966 p. 66) which has been ut’lised in previous reports.

Additional, convenient groupings, designated as 'miscellanecus Jand units' were
ut’lised to show distinct landscape types generally of low agronomic potentisl, and at the
scale of mapping, impractical to subdivide into individual families,

A1l suger profiles from rentis2 were recorded on clip cards. These cards were
then sorted in accordance with the established classification of Leamy (1966/2)., Rentis2
and traverses were plotted on a two inch to one mile (approximately) photostat enlargement
of 2 "new series' one inch to one mile sheet, or on a 1:25,000 'new series' sheet and the
appropriate identification marked for each site. Soil boundaries were marked in on each
rentis and traverse line and were then extrapolated in the inter-rentis areas on a landform/
vegetation/geology basis, These extrapolated boundar es sere then compared with air photo-
graphs and wers relocated if necessary. The base maps were then reduced, by the use of an
Saltzman projector to a scale of four miles to one inch. This map was rechecked against exist-
ing data from this and adjacent regions before final printing at four miles ta one inch.

It is felt that the accuracy achieved by this method is sufficient to place
boundaries along rentis2 and traverses to w thin less thun 1/8 of a mile and in the inter=
rentis and inter~traverse areas to } mile, a level of accuracy acceptable at the scale of mapping.

It will be apparent, that, while it has been possible to delimit and map Soil
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Families and in certain cases to indicate the extent of individual series it has been found
convenient to generalise in some areas. In this respsct, while an area may be indicated on
the Scil Map as a specif:c family, related soils may occur in a few places within that area,
In particular, narrow strips of recent alluvia on the floors of small valleys give rise to
areas of soil which are too small to be shown on the Soil flap as 'Winor Valley Alluvial Soils'
and consequently are incorporated with the adjacent soils. Table 4 shows the mapping units,
the major soils which may be encountersd within each unit, and the associated scils of minor
importance, usually occupying less than 10% of the area mapped which may also be encountered.
On the Soil Map esch unit is indicated by a colour and a rumter e.g. for the Durian Family - 10,
Where one particular series with'n a Family tends to dominate in a certain area, its presence
is indicated by a small letter, e.g. 10b - meaning that within an area of Durian Family soils,
while all memburs of the Family may be encountered the soils of the Bungor series tend to

dominate,
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OF EHCH Aﬂ) SERLS CﬂNS?!TUTlNa EHCH UNIT

TABLE 4
FamLY/NIT | SvuBoL
Kampong Kolam : !
]
Jompol. o kL@
ilunchong ] ¢
Segamat i il
ifalacca e
Tavy il bl
Rengam 7
r o 504 s —i}-
|
Sertang 8
Harimau : 9
Durian : 10
N T
Batu Anam 12
Rus’ 1 13
_Rudua 4
Telemong . 15
Baging AN, A
Briah 1
Serok ‘ 18
i i
Kranji : 19
Rasau =t .
Holyrood = '_*I TR
Rukit Tuku { 22
Pt _4 AR
Organic Clay -
~and fuck i 24
Wnor Velley . ;.
 Alluvium %
Steepland
ST

; Bisturbed Land ~

o e 8 i | -

“Jeram

—

SERIES

Jerangau
Katong
Jenpol

ilunchong
Segamat
ilalacca
Tavy

Rengam
Serdang
Kedah
Harlaau
Tampoi
Kawang
Duri an
Bungor
Kuala Brang
Penyabong

_Batu Anam

Harang

" Rusila

Rudua :
Telemong i
Bagina

B

Rompin

Briah
Akeb

Serok

Kranji
|:1 .fl au
Rasau
Holyrood
Lunas

2a

RSy

Ba

SYUBOL ';

0

10

12a

¥ el

o i
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OTHER SERIES 1Ncgubén*

Segamat

nunchong, Durian
Jeram, Serdang, Bungor
Katong

Tavy

Serdang, Bungor
Harimau, Family

Tavy, Bungor
Rengam

Serdang, Tavy and
Batu Anam

Durian
Li nau
Rusila, Baging

i Akob

Rudua

Organic Clay and Muck
and Telemong

finor Valley ﬁ]iuviul,

Akob

Rusila

_Hn!yrouﬁ

Rasau, Lunas
Holyrood

el e it

Organic Clay and Muck _

Briah

Telemong and Akob
Varies

*These soils may or may not be present, but 1f they do occur they
do not occupy more then 108 at the whole.
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PART 4

DESCRIPTION OF THE SOILS

13. RED BROH OXISOLS (NORMARGOX)

Previously called 'reddish brown laterite soils', these soils have a moderately

well expressed oxic horizon overlain by a weakly formed eluvial A horizon. Consistence is
generally friable throughout the A and B horizons and colours are of 7.5YR hue or redder.
Clay content in the oxic horizon should be between 45% and 75% and total F3203 (soluble in
6N HC1) between 2.5% and 11%. They norm:lly have few to many pores, only weakly expressed
clayskins and horizons boundaries are diffuse to indistinct.

Kampong Kolam Family

The soils of tis Family have moderately deep or deep profiles, which are friable
and well structured throughout. Soil colours are 7.5YR hue or redder. They are develeped
over igneous rocks of intermediate composition and consequently are relatively rich n plant
nutrients, Despite moderately high levels of iron, indurated plinthite concretions are
rarely encountered. These soils are generzlly found over undul:ting or relling terrain in
the west centre, and south west of the region, and they may be considered as suitable for a
wive range of crops. Where individual slopes exceed about 14 care should be exercised in
their cultivation due to their moderately high susceptibility to erosion in steeper regions.
Two serias belonging to this Family have b.en located in the South East Pahang region.
Jerangau Series

The soils of this series occur over rolling to hilly terrain in localised areas
only, mostly in the west in the Sungei Tepeso =- Sungei Aur, Sungei Keratong and Sungei Jeram
areas. They are formed over igneous rocks of acid-intermediate composition, predominantly
diorites and granodiorites, and are characterised by very little colour anu teatural differentia-
tion between the A and B horizons, and with an oxic horizon in the position of a € horizon
below 9 to 12 inches.

A thin humus enriched brown clay loam topsoil is normally underlain by a transi-
tional horizon of about 6 to 10 inches thickness. This transitional horizon passes into a
yellowish red to strong brown oxic horizon (Leamy 1966/2 p. 10 = 21) which exhibits,
clay texture, friable consistence and moderately to a strongly developed, medium,
fine and very fine subangular blocky structures. Clayskins are relatively common in
this horizon being located on some ped faces and as pore linings, and fine angular quartz
grains are usually present. Below three feet, this horizon often gives way to a weakly
structured clay containing some nodular indurated plinthite gravels. The depth and occurrence
of this horizon varies with site and aspect. Roots are well distributed throughout the upper

three feet of this soil and the even distribution of pores and channels allows for good
000/20
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intemal drainage and maximum aeratien.

These soils,are generally considered to be amongst those with relatively_battar
nutrient status of Malayan sedentary soils. They have been cultivated in oil palm and cacao
in other ar:as and consequently may be considered as being suitable for a wide range of tree
crops. In some areas, the steepness of th. terrain mey be a minor limitation, but due to
it rapid 1nturnil drainage, erosion ‘s .ot considersd as a major limitation in the steeper
regions.

Katong Series

This soil, which occurs over undulating and rolling terrain near th. Pahang-Johore
border in the south west born:r of the region, is found to cverlie igneous rocks of intermediate
composi tion, often containing anabundance of free quartz. They are characterised by a more
distinct eluvial horizon than is shown by the Jerangau ser es, over an oxic horizon.

In gen.ral, a thin, brown, humus enriched, clay loam overl es a strong brown to
dark yellowish brown eluvial clay leam to ciay horizon which has friable consistence and
noderately developed fine and med'um granular structures and extends to belew three feet.
There is good rooting to about this depth and pores ;ra common, Clayskins, however, are only
weakly expressed, The oxic horizon passes into a yellowish red or reddish brown, weakly
structured, firm clay which usually contains decomposing fragments of the parent rock.

This s a younger soil than the Jerangau series anc usually contains higher nutrient
levels, especially of potassium and magnesium. Due to th: relative abundance of nutrients,
its friability and moderately strong structures, as well as its occurrence in areas of easy
rolling country, this so 1 may be cons dered as be'ng suitable for a wide range of tree crops,
including oil palm.

Jempol Family

In the South East Pahang region the soils of this Family almest invariably
present shallow profiles which are seldom more than three feet in depth. The other unifying
factor of this Family is that the members display colours of 5Y2 hue or redder. They have
friable, eluvial A horizons over firm illuvial B hor'zons. The oxic horizen is in the position
of a B horizon but it is not a particularly good oxic horizon when compared with the other
nembers of the Oxisol Order. Due to their occurrence over strongly rolling and hilly terrain
and their consequently shallow profiles, they are more suited to crops with a dide range of
soil tolerance. Two serivs have been located w thin this Family.

Jempol Series

Soils of th: Jempol series occur over quartz and sandstone pebble conglomerates

with a tuffaceous shaley matrix. They are confined to moderately steep sided discontinuous

ridges, espec ally in the northernand central portions of the region. These soils are
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characterised by yellowish red and reddish brown colours and sandy cl.y loam and fine sandy
clay loam textures.

A thin, humus enriched eluv:.] horizon, showing reddish brown colours, sandy
clay loam texture, very fr sble consistence anu moderately developed fine subangular blocky
and crumb structures over)i es a reddish brown or yellowish red illuvial horizon. This latter
horizon may vary in texture from a f ne sandy clay loam to a clay, generally of friable to
firm consistence, and exhib ting only weakly to moderately developed subangular blocky structure.
These two diagnostic herizons are usually sey-rated by up to 12 inches of transitional horizon,
normally designated as either on AB or a juven le B horizon. Normally, this soil becomes
increasingly stony, with angular fragments of shale, rounded quartz stones from weathering
conglomerate and nodular indurated plinthite gravel, below 30 or 36 inches. Clayskins are
moderately developed in the B horizon. Roots are seldom found below 24 inches.

The Jempol series contains an average supply of nutrients by Malayan standards.

The moderate to moderately heavy textures, friable consistence and mouerately developed
fine structures are conducive to its use for a wide range of tree crops. However, due to
the occurrence of this soil on moderately steep and stdep topography, ano the general shallowness
of the solum, it is better to treat it with caution. Consequently it has been relegated to

Class 8 in the Soil Suitability Classification.

Jeram Series

These soils occur over red (iron r ch) shales in rolling, hilly and steep terrain,
They are scattered throughout the northern and central portions of the region but are most
extensive in the region of the Sunge' Jeram. They are characterised by reddish brown or red
colours, firm consistence an Sstony subsoils. They exhibit a weak eluvial A/illuvial
B sequence, but show prominent B horizon clayskin development.

Soils of the Jeram ser es have a humus enr ched, reddish brown, fr able, clay
loan topsoil, overlying a transitional layer to a distinct illuvial B horizon. This latter
horizon is a reddish brown or red clay, having f rm consistence and moderate to strongly
developed coarse, medium and fine subangular blocky structu es. Clayskins are well developed,
but few roots penetrate this horizon, Angular fragments of red sh-les, often with an iren
impregnated crust appear below 24 fnches and rapidly increase in number w:th depth.

In gencral, by Malayan standards, nutrients levels in this soil are below average.
In a feu areas of 1'mited extent, this soil may prove suitable for a more specialised crop,
such as oil palm, but, in most areas, because of the hilly nature of the terrain, their shallow
depth and firm subsoil, they should be cultivated with crops having a wide range of tolerance.

Munchong Family

Developed over shales with a high iron content, the soils of this Family are
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characterised by strong broun.or reddish yeilow colours of 7.5YR hue, clay textures, friable
consistences anu moderately or strongly developed fine structurss. In some places weakly
developed plinthite may be encountered at depth, and indurated plinthite, in non-compacted
layers is sometimes present. These soils, which intergrade to the Ultisols, usually have

a more distinct eluvial A/illuvial B sequence than that found in the other Oxisols. Cnly
one series within this Family has been located in South East Pahang. These soils are suit=
able for a wide range of tree crops including oil palm,

flunchong Series

This soil occurs over a variety of slopes ranging from gently sloping to mederately
steep, but usually over rolling terrain. |t is sporadic in cccurrence, cccupying small areas
in many parts of the region and is generally associated with either the Bungor or Serdang
series. It is characterised by moderately developed fine structures, friable consistence,
strong brown colour and very fine sandy clay loam texture, and is normally found to overlie
shales containing gritty bands of fine arenaceous material,

Topsoils vary from dark yellowish brown to light yellowish brown in colour, depend-
fng upon the amount of incorperated humus. This horizon has a fine sandy clay loam texture,
very friable consistence and moderately to strongly develcped fine crumb and subangular blocky
structures. Below 12 inches the topseil merges into a deep B horizon which has strong brown
colour; becoming yellowih red with depth; very fine sandy clay leam, silty clay loam or clsy
textures, friable consistence and moderately developed fine crumb and subanguiar blocky structures.

A thin fragmental indurated plinthite layer may be present between 30 and 36 inches,
but parent rock rarely appears below a depth of four feet.

Unfortunate'y, due to the rather sporadic occurrence of this soil, it was not
sampled and so analytical data from this region are not available*. However, in adjacent
regions, (Dumanski & Cai 1967, Nul et al 1965), these soils have been found to be suitable for
a wide range of tree crops, especially oil palm. Where they occur on terrain with slopes
in excess of ]#o, care should be exercised, since such friable and loosely structured soils as
these will present an erosisn problem.

14, YELLOM RED OXISOLS (AORACROX)

These soils are characterised by deep uniform profiles with colours of 5YR and

2.5YR hue. Textures are usually clays, (invariably greater than 70% clay) and they have
friable and very friable consistences, abundant pores and strongly developed fine fitting and
non-fitting aggregates. Dumanski & Ooi note that acid soluble F8203 (6N HC1) is usually

present in quantities greater than 18% of total sample. One Family has been recegnised in

*Analysis data from another regisn are included in Rppendix A,
II.IZS
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this Group.
Seqamat Family

Developed over volcanic rocks of intermediate composition, the soils of this
Family are amongst the most fertile sedentary soils in Malaya. They are deep, strongly
structured, friable, clays with colours usually of 5YR hue. They have excellent potential
for most tree crops demanding high nutrient levels. Unfortunately, they are restricted to
a very small area in the south west of the region, but as this is continuous with areas in
North Johore (Smallwood pers. com.) and the Temerloh - Gemas Regicen the development of these
areas should be accorded high priority. Only one series has been located in this Family
during the present survey.
Seqamat Series

This soil occurs in undulating to hilly terrain over andesites. |t has an oxic
norizon which underlies an eluvial A horizon, usually below about 12 inches depth,

Colours are uniformly yellowish red in the eluvial horizon, and yellowish red
or red in the underlying oxic horizon. The topsoil ranges between clay lnam and clay in texture
while the subsoil is frvar ably a clay., Consistence is very friable near the surface gradually
becoming firm and very firm with depth, but throughout, the peds have friable consistence.
Structures are moderately or strongly developed throughout and are usually fine or medium
subangular blocky in nature, modified to some extent by fine crumb and granular structures
in the eluvial horizon. Clayskins are not distinct, and there is good root penetration to
below three feet. Usually, in this regien, a non-compacted layer of nodular indurated plinthite
gravels is present below three feet and with depth this merges into weathering andesite.

Nutrient levels, by Malayan standards, are relatively high for a sedentary soil.
The generally friable nature of this soil and its occurrence over areas of easy tepography
make it suitable for a wide range of tree crops, including oil palm.
15. CONCRETIONARY CXISOLS (HORuIPETROX)

Formed over arenaceous and argillaceous sediments, these soils are found to occupy

the highest positions on ridges and hills, indicating the presence of an old peneplain or
erosion surface which has been moderately to strongly dissected, if not completely eroded,
during the present cycle. They are characterised by the presence of a petric horizon
(Leamy 1966/2 p. 10) which occurs within 36 inches of the surface and which is “nvariably
underiain by non hardened plinthite in the form of a compacted mottled clay. Two families
occur within this Group.
Malacca Family

The chief factor in the identification and characterisation of this Family is

the occurrence of the petric horizon, within 24 inches of the surface, which is of greater
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than 36 inches thickness. In many areas, espectally in Malacca, the soils of this Family
support economic stands of rubber, and Dumanski & Ooi have noted that even oil palm has

been successfully cultivated in some places. It is almost defin tely evident that the current
suitability assessment of these so 1s needs re-investigation, but until something concrete

is available it would be advisable to restrict such soils to the more tolerant crops.

During the South East Pahang Survey only one series, the Malacca series, was
located; however, considerable variation from the central concept of this series was encountered.
In effect,future detailed surveys will probably be able to separate massive indurated plinthite
and fragmental indurated plinthite phases and strong brown (similar to the Gajah Mati series
of Kedah - Joseph 1966), and yellowish red variants within this series.

Malacca Series

This is the most widespreac soil in South East Pahang. It is found to overlie
a variety of sedimentary rock types, but occurs chiefly on shales, quartzites anc sandstones.
It is almost invariably found on the more level tops of ridges and hills in rolling, and hilly
terrain, although it is not uncommon to find a celluv al variant in low lying locations.

The true parent material of this soil is either the petric horizon which invariakly occurs
within 24 inches of the surface or the underlying non hardened plinthite.

The topsoil is a humus enriched eluvizl A horizon with yellowish brown colour,
clay loam o sandy clay loam textures, friable consistence and moderately developed fime
structures. This overlies a thin weakly expressed oxic horizon with yellowish brown or strong
brown colour, sandy clay lozm to clay textures, friable to firm consistence and weakly to
moderately developed subangular blocky structure. A petric horizon of either, broken massive,
or fragmental indurated plinthite occurs within 24 inches of the surface; often withis
12 inches; and is invariably thicker than three feet. It has either strong brown or reddish
yellow colour, has clay or sandy clay textures of the fine earth fraction and ‘s either
slightly or moderately compacted. This horizon is underla.n by plinthite (mottled clay),
which is variegated in yellow or white anc red, has clay texture and is moderately or
strongly compacted. This latter horizon gradually merges into the underlying weathered
rock.

Despite moderate levels of nutrients, the shallowness of the soil overlying the
petric horizon and the semi-compact nature of that horizon, are serious limitations to culti-
vation, In many parts of Malaya rubber has been extensively cultivated on these soils.
However a sensible and use policy would be to develop these soils in stromg rooting crops,
such as rubber, and then, only after more suitable soils had been developed.

Javy Fanily :

Similar to the Malacca Family in basic morphology, the Tavy Family usually has

a greater depth of solum (2 - 3 feet) over the top of a thinn.r (less thaa 3 feet in thickness)
R
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petric horizon, wiich is almost invariably, completely fragmental indurated plinthite.
Generally, the soils of th s Family tenu towards the Ultisols in gen ral morphology and
this is borne out by the prisence of a rather distinct illuvial B horizon,. The soils of
this Family may prove suitable for a wice range of tree crops but until more information
on them is available, it may be advisable to limit this Family to the more tolerant crops.
One series has been located within this Family during this survey.

Tavy Series

Soils of the Tavy serivs are of sporadic occurrence in Scuth East Pahang and
are found mainly in the northern anu western parts of the region, although minor occurrences
have been found in association with Malacca and Bungor series. They are formed over inter-
bedded shales and sandstones in undulating to rolling terrain. They have a distinct petric
horizon normally below 24 inches.

The surface soil is usually a yellow:sh brown or brownish yellow, sandy clay loam
with friable consistence and moderately developed crumb and subangular blocky structures.
This overlies a strong brown, or reddish yellow sandyclay loam to clay textured horizon with
friable consistence and moderate to weakly developed subangular blocky structure. A petric
horizon of thickness varying between 6 and 24 inches occurs below 2 foet depth in the profile
and is composed of fragmental indurated plinthite. This horizon in turn overlies, non
hardened plinthite, similar to that described for the Malacca series. This latter horizon
passing into weathered parent rock between 4 and 8 foot depth. Clayskins are moderately
distinct in the B and underlying horizons. Roots seldom penetrate the petric horizon,

Nutrient levels are generally lower than those encountercd in the other Oxisols,
although, the eas  ly soluble phosphorus level ‘s much higher thon that normally encountered
in soils developed over sedimentary rocks. #hile Smallwood (1965 p. 14) has noted that a
large area of these soils $n North Johore have been developed in oil palm, they should be
treated with caution because of the existence of the semi-compact petric horizon at relatively
shallow depth.

16, RED YELLO ULTISOLS (TROPUDULT)
In soils of this Group, as with all Ultisols, the key factors differentiating

them from the Oxisols, are "... the presence of an argillic horizon, and the absence of a
petric horizon, together with the presence of non-hardened plinthite ..." (Leamy 1966/2, p. 18).
In this particular case, these soils have a distinct argillic horizon which ‘s generally

separated from the overlying eluvial A horizon; or in some cases albic horizon, by an abrupt
textural change. A thin band of fragmental plinthite may be present at the base of the argillic

horizon, Colours of the argillic horizon range between yellowish brown and reddish yellow.
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Cons stencesare friable, becoming fircer with depth, pores are few and structures are only
weakly to moderately weakly developed. Three Families are recognised within this Group.
Renganm Fanily

Formed on ac'd ‘gneous rocks of plutonic origin, the so'ls of th's series exhibit
sandy clay loam to sandy clay textures w'th an abrupt textural change between the eluvial
A horizon and argillic B hor'zon. Colours gradually becomeredder with depth, giving way
eventually to non-hardened plinthite. The'r friable to firm consistences and great depth
of solum make these soils suitable for a wide range of tree crops. although only one series
has been located within this Family, locally, small occurrences of the stony Bukit Temiang
series may be encountered on steeper terrain.

Rengam Series

One of the most widespread soils in “est falaysia, the Rengam series is found
to occupy an extensive area in the Keratong Basin, as well as smaller areas around Bukit
Ridan and east of the Lesong Forest Highlands. It occurs over igneous rocks of granitic
composition on undulating to rollingand rarely hilly terrain. [t is often associated with
the soils of the Harimau Family, which are developed over older alluvium and due to many
' simjlarities between these two it ‘s often difficult to determine where the one ends and the
oth r begins.

Colours are generally uniform throughout the profile except for a gradual redden-
ing in hue with depth. There is usually an abrupt textural change between the A and B horizons.
The topsoil is generally a yellowish brown or brownish yellow, friable, sandy loam or sandy
clay loam with moder:tely queInusd subangular blocky structure. This gives way to a brownish
yellou to reddish yellow, friable to firm sandy clay loam or sandy clay, with moderately d
developed subangular blocky structure and moderately expressed clayskins. This horizon becomes
gradually redder with depth, passing through yellowish red to red in colour. Cons'stences
become. firm and structural development becomes retrogressively weaker. With depth a horizon
of non-hardened plinthite is usually encountered before reaching parent rock. The sand fraction
is usually in the medium or coarse sand size range. In low-lying locations, some pale yellow
mottles may appear in the subsoil, but normally this ‘s a free draining soil. Similarly in
some areas a thin, loosely compacted, band of nodular indurated plinthite may be present. Root-
ing is good to about four feet.

Nutrient content is considered to be average by Malayan standards. Panton (1958)
noted th:t phosphorus and calcium and possibly magnesium are in short supply (although in South
East Pahang, magnesium levels are generally above average for West walaysian sedentary soils).
As would be expected, for a soil derived from acid igneous rocks, potash levels are above

average for Malayan soils (Ng, 1965). In other regions of West walaysia this soil has been
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found to be suitable for a wide range of tree crops, including o'l palm, hence, the soils
of this serfesia South East Pahang will have a similar wide range of crop suitability.
Serdang Family

Despite their developmert over arenaceous rocks (of 2 predominantly acidic nature)
these soils display similar characteristics to those described for the Rengam Family. They
are however, usually redder in colour, (7.5YR & 5YR hue), but do display an abrupt textural
change between A and B horizons, have woderately weakly developed structures and non-hardened
plinthite at depth. Two ser'es are recogn sed, the Kedah series be’ng a shallow, juvenile
equ valent of the Serdang series which occurs on the eas‘er terrain. The nature of the terrain
is the chief facter in limiting the use of these soils for a wide range of tree crops.
Serdang Series

This is a deep well developed so 1 which displaysan eluvial & horizon over a
weakly developed argillic horizon, generally with a thin trans:ticnal horizon between. It
is found in rolling and hilly terrain over arenacecus rocks, predominantly sandstones, congle-
merates and quartzites. It is normally very well drained, but the sandy textures and loose
censistency make it particularly susceptible to erosion after clearing.

The topsoil is generally a yellowish brown, friable, sandy lram or sandy clay
loam with weakly to moderately developed crumb and subangular blocky structures. Below
12 = 18 inches this gives way to a friable, strong brown, sandy clay loam or sandy clay,
with weakly to moderately developed subangular blocky structure and moderately developed
clayskins. #ith depth this becomes reddish yellow or yellowish red in colour, firmer in
consistence and usually of sandy clay texture. flottles may be present in this horizen but
rarely in the argillic horizon. Rooting is well developed to below four feet ,

These soils, although consider=d as suitable for a wide range of tree crops,
including oil palm, are of a lower than average nutrient status by local standards, and
are espec ally deficient in potash. As mentinned above, its susceptibility to erosion is
another limitation which should not be overlooked.
Kedah Series

Occurring over hilly and steep terrain, these shallow, juvenile so'ls overlie
arenaceous rocks which are predominantly quartzites, sandstones and conglomerate. They are
generally associated with either the Serdang ser es or the Bungor series, but located on
steeper slopes than these two soils.

The Kedah ser es exh bits a weak ae/Bt sequence, these two horizons normally
separated by a transitional hor’zon, The topsoi] is usually a very fri ble brown, sandy loanm,
with weakly to moderately developed subangular blocky and crumb structures, Below about

6 inches the so'] becomes a friable, brown, sandy clay loam, tending to a sandy clay with depth
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The subangular blocky an. crumb structures are only moderate to weakly developed, but clay
skins are moderately well expressed. This horizon usually gives way to weathering rock
fragments below about 18 inches. Clayskins are only weakly expressed and roots seldom
penetrate below two feet. |f this so’] occurs adjacent to soils of the Nalacca Family,
fragmental ndurated plinth te as creepdebris may be present at the base of the B horizon.

Where this soil occurs on moderately steep slopes it may be considered as of
Suitability Class 3 and may beutilised for a limited range of tree crops under a high
standard of management. On steeper slopes it shallowness and susceptibility to erosion make
it suitable for protective forest only.

Harimau Family

So'1s of th's Family are formed over Ulder Alluvial deposits of Pleistocene age.
Generally a transitional horizon separates the.argillic B horminn from an eluvial A herizen.
Perhaps the chief morphological differenfiating criterion in these so ls, is the occurrence
of only a narrow, incipient, non~hardened plinthite horizon over the bedded, predominantly
quartzose gravels which constitute their parent mater als. Chemically, they have loser
valugs of available basic nutrients than the other members of this Group, and are especially
lacking in trace elements (Ng, 1966), These low nutrient levels and trace element deficiencies
will have to be corrected when crops with a narrow range of tolerance are considered.

Harimau Series

This soil is of widespread occurrence over level to rell ng terrain in the south
western part of the region. It is developed over olcer alluvial parent materials of riverine
origin., It is characterised hy an eluvial A hor' zon over an argillic horizon; the two usually
separated by a transitional horizon of 6 to 10 inches thickness.

The topsoil is a very friable to friable, yellowish brown or brown: sh yellou,
sandy loam or sandy clay loam with weakly to moderately developed subangular blocky and
granular structures, A friable yellowish brown or brownish yellow, sandy clay loam transi-
ticnal horizon passes into a brownish yellow, friable, sandy clay loam with weakly to moderately
developed subanguiar blocky structure and moderately expressed clayskins below about 18 inches.
This horizon is normally underlain by a slightly compacted, brownish yellow to reddish yellow,
sandy clay loam which in turn overlies rounded quartz gravels and stones at depths greater
than six feet. Yellowish red and pale yellow mottles are present throughout the B horizon
and are dominant in the underlying horizons. Rare nodular indurated plinthite gravels may Ee

present, but these are almost certainly derived from the parent material.

These so0ils have been feund |« beparticularly lTowinwo:t of the major crop nutrients,

and also in manganese and are suspected of having other trace element deficiencies.
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Rubber has been grown cn these soils quite extensively in Johore and more recent evidence
indicates that with heavy manurial incorporating trace elements as well as soil conser-
vation measures, oil palm can be cultivated successfully on a large scale.

Tampoi Series

This soil occurs on level to gently rolling terrain over older alluvial deposits.
It is found mainly in the southern part of the Keratong Basin where it s found in associa-
tion with the Harimau and Kawang ser es,

i thin, yellowish brown (rarely brownish yellow), humus enriched sandy loam
to sandy clay loam, with very friable and friable cons'stence, and moderate to weakly
developed, fine subangular blocky, granular and crumb structures, usually overlies the
eluvial horizon wh ch varies from yellowish brown to strong brown in colour, has sandy clay
loam to coarse sandy clay loam texture, friable consistence an. only moderately weakly developed
subangular blocky and granular structures. Below 8 to 12 inches a strong brown to reddish
yellow, sandy clay to gravelly clay B horizen appears. This horizon has friable to firm
consistence, modarateiy-deva!nped subangular blocky structure and only weakly expressed
clayskins. Colours tend to yellowish red with depth and pale yellow, brown and pale brown
mottles may appear below about 30 inches, Stones in the form of subangular and rounded
quartz gravels, and nodular indurated plinthite gravels may appear belou this depth. The
soil is freely drained and rooting is only moderately developed.

As with other members of this Family the Tampoi series has a nutrient status
which is below average for Malayan soils. In addition, because of definite manganese deficiency
and probable other trace elements deficits, this soil should be treated ' th caution and
utilised for crops with a wide range of soil tolerance and known to succeed until agronomic
field trials indicate otherwise.

Kawang Series

The Kawang series, almost similar to the Harimau series in morphology, has coarser
textures an. usually a shallower profile. This soil is also found over old riverine alluvial
deposits, on level to rolling terrain.

The topscil, constituting an eluvial A horizon is a light yellow'sh brown to
pale yellou coarse sandy loam w'th friable consistence and weakly to moderately developed
subangular blocky structure. A transitional horizon of between 6 and 10 inches thickness
separates the A horizon from a weakly expressed arg 1lic horizon. This latter horizon is
a firm, brownish yellow, coarse sandy clay with weakly developed subangular blecky structure
and weakly expressed clayskins. This horizon becomes very firm and almost massive with
depth before passing abruptly into a reddish yellow stony clay containing abundant rounded

quartz gravels and stones and rare indurated plinth te gravels at between three and four feet

000/30



o RS

depth. Common red, pale yellow and uiite mottles are almost invariably present in the
B horizon. Root peetration seldom exceeds two feet (Plate X1).

iis is the case with the Harimau series, this soil is usually very low in all
of the major nutrients and almost definitely suffering from trace element deficiencies.
For this reuson it should be restricted to crops with a xide range of soil tolerance, until
agronomic trials indicate a potentiality for a wider range of crops.
17. YELLOW GREY ULTISOLS (PLINTHUDULTS)

liembers of this group are characterised by non-hardened plinthite (variegated

clay) wh ch farns a continucus phase within 48 inches of the surface. They have a textural
B horizon which satisfies the definition of an argillic hor zon. Leamy (1966/2) notes that
this horizon is normally overla:n by an albic horizon but this is not the usual case in
South East Pahang, although an abrupt textural change between the argillic and overlying
eluvial A horizon is commonly observable, Dominant subsoil celours range from yellow
through brownish yellow to light grey. Clay content is usually greater than 40% but never
higher than 80%; consistences are firm and structures are moderately developed, often show-
ing prismatic shape in long exposed cuttings and p*ts. A thin concretionary horizon of
indurated plinth te, often with intermingled angular quartz stones, is commonly present
between the argillic hor:zon and the underlying non-hardened plinthite.

Although soils of the Kulai, Durian, Pohoi and Batu Anam Families have been
recogn’ sed during the present surveys only the Durian Families and Batu Anam are of any
extent. Fohoi Family soils are of only minor, occurrence, and are neither described nor
shown on the sail map.

Kulai Family

Developed over rocks of acid fgneous composition, these soils show minimal
profile devélapment in the South East Pahang region. Three series within this Family,
the Kulai, Tamp n and Penyabong series wire located but all proved to be of extremely
restricted extent. Soils of the Kulai series were found to occur in a small area in the
southern part of the Keratong Basin where they were characterised by steep slopes and
have consequently been mapped as Steepland. Tampin series so s occur as small patches
within the areas shown as Rengam Family, but their total extent is so small that they
have not been considered signifi cant enough to be mapped or described separately. The
Penyabong series is conf ned to isolated patches on the eastern margn of the region and
on the outlying islands and these soils have prov.d to be h ghly stony, shallow and
juvenile, and, as such,coupled w th the r occurrence in areas of steeper terrain, are

considered unsuitable for agricultural development.
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Plat XI, Kawang Series (Harimau Family)-a Red Yellow
Ultisol., Subsoil textures are commonly coarse
sandy clay loams with rounded quartz gravels
appearing below 36",

Plate XII, PenyabongSeries (Shallow Phase)- a
Yellow Grey Ultisol Which is & member of
the Kulai Family.



Penyabong Series (Shallow Phose)

This is a new so | series which was first Incated in the North Johore region
{Smallwood pers. comm.). In South East Pahang it occurs on the outly'ng islands of Pulau2*
Tioman, Sr: Buat and Acheh; and over hilly and steep terrain in minor valleys of the eastern
and southern parts of the 'Lesong Forest Highlands!, Gererally, these soils, which are
derived from lithic tuffs or rhyolitic cemposition, occur above the 'steepland boundary'.

This is a juvenile soil and displays and AC profile with a weakly developed
Ae horizon within the surface six inches. The topseil is a friable, brown, clay loam with
moderate to strongly developed very fine subangular blocky, fine crumb ana f ne granular
structures, Rare angular gravel and stones are usually present towards the base of:ithis
horizon, and may be coated w:th thin “1luviation cutans. This horizon is underlain by a
stony, friable to firm, brown clay loam with moderate, fine subangular blocky and granular
structures, The stones increase in number rapi'ly »ith depth and give way to solid rock
belew 12 to 18 inches (Plate XI1).

The shallowness of these soils, the steepness of the slopes over which they
occur and their susceptibility to severe erosion, make them totally unsuitable for culti-
vation and are best left in protective forests, or utilised as road metal quarr es (e.q.
as at Tanjong Batu),

Durian Family

Developed over mixed argillaceous anc arenaceous sedimentary rocks, these soils
are widely distributed throughout the region. They have an argillic horizon, overlain by
an eluvial A horizon. An abrupt textural change may or may not separate the two. They
are charactericed by a moderately or weakly developed non=hardened plinthite horizon within
48 inches of the surface and may have a distinct stoneline of angular quartz stones and
nodular indurated plinthite just above this horfzon. Subsoil consistence is usually firm
and may present, at least, a minor impediment to root development, O0f the three members
of this Family, the Bungor ser es is considered to have the highest agronom ¢ potential,
and may actually be considered, on easy terrain, *o h~ve a suitability rating of at least
Class 2, Current investigat ons have revealed that the Bungor series should be removed
from this Family and either incorporated with the Serdang Family or established in a Family
of its own, probably as a Red Yellew Ultisol rather than a Yellow Grey Ult sol (Law,.pers.
comm.). At present however, to conform with the classification proposed by Leamy (1966/2)
it has been included in th's Family w th the Durian and Kuala Brang series.

Durian Series

Une of the most widespread soils in iialaya, the Durian series is found on un=

* Pylau ~ (fialay) - island (pl. Pulau2). /32
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dulating to hilly terrain over much of South East Pahang. In particular it overlies shales,
sandstones and quartz porphyry rocks espec . 1ly in the western part of the area. It is
characterised by a pale coloured, semi-compacted, argillic horizon overlying non-hardened
plinthite.

& pale brown or yellow eluvial horizon with textures varying from silty clay
loam through clay loam to clay, fr able consistence and moderate to strongly developed sub-
angular blocky structure is overlain by a very friable surface layer of humus enriched soil
and is underlain by an argillic horizon of brownish yellow or yellow clay loam or clay.

The argillic horizon is characterised by firm consistence, ofte. slight compaction, moderately
developed coarse, wedium and fine subangular blocky structure wh'ch tends to coarse prismatic
shape on exposure, and distinct cutans coating many ped faces and lin ng pores and channels.
A fea 1ight grey or reddish yellow mottles may be present and only the more vigorous roots
penetrate into this horizon. At about 24 inches a th'n stoneline of nodular, indurated
plinthite and angular quartz fragments is almost invariably present. This is underlain
by a very f rm, weakly structured or uassive, variegated red and yellow non-hardened plinthite
horizon, which gives way to parent rock below four feet. Variants do occur where the soil
colours are generally of a redder hue than normally encountered, but they are of local signi=
ficance only and consequently are not discussed more fully hare.

The Durian saries may be considered to be of below average nutrient status
by Malayan standards, but in some places it may be found that this soil has higher levels
of available potassium than the surrounding sedentary soils. Tiis variation in potassium
level is probably d rectly related to the nature of the parent rock, While it is felt
that this soils would be better suited to tree crops with a wide range of tolerance, under a
high standard of mangement, it could probably be encouraged to produce quite good oil palms.
(See Plate 1V).

Bungor Series
These soils differ quite distinctly in texture and colour from the Durian series,

but these differences are probably due to a compromise between age and parent rock. These
soils, occur over arenaceous shales, sandstones and quartzites, in undulating to hilly
terrain. While they exhib t stron er celours and horizonation, cutan development is not
as distinct as in the Durian series and only an incipient plinthite layer is present.

A yellowish brown or brown sh yellow eluvial horizon vith sandy clay leam texture,
friable consistence and weakly to moderately developed subangular blocky structure commonly
overlies a transitional horizon to a weakly expressed argillic horizon, although, more
often than not, an abrupt textural change is present at this level. The B horizan displays
brownish yellon to reddish yellow (rarely strong brown) colours, a fine sandy clay to clay
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texture, fr'able consistence, moderately developed subangular blocky structure and thin
clayskin development on some peds and in pores. This horizon overlies a similar horizon
with slightly weaker structural development, firmer consistence, a paler colour, and distinct
red blotches throughout. Rarely a thin band of fragmental, indurated plinthite, may be
found betwsen these latter two horizons but usually below four feet depth. Rooting in this
porous, free draining soil, is normally good to below three feet.

Nutrient levels are below average, and slopes are often in excess of l#o, but
despite these limitations, this soil may be considered as being suitable for a wide range
of tree crops, including oil palm, due to ‘ts friable consistence and porous nature which
allnw deep rooting and good aeration.

Kuala Brang Series

The soils of this series occur over a variety of terrain classes ranging from
undulating to steep, but are generally found on moderately steep slopes. They are shallow
soils, usually less than four feet deep, occur over sandstones, quartzites and sandy shales
and are characterised by yellowish brown or brownish yeilow colours and sandy loam textures.
There is only a weakly expressed Ae/Bt sequence displayed anu generally an‘abrupt textural
change is not present. However, the occurren.e of yellewish red and red mottles just above
the parent material does ally them with similar, more sbvious, Ultisols.

A friable, yellowish brown, humus enriched, sanay loam topsoil with weakly developed
subangular blocky and crumb structures usually overlies a transit;onal horizon to the illuvial
B horizon. This subsoil is almost invariably a brownish yellow sandy loam to sandy clay
loam with friable consistence and weakly to moderately developed subangular blocky and crumb

_structures. Clayskins are patchyand only occur tewards the base of this horizon and continue
in the underlying stony, yellow to reddish'yellow sancy clay loam which contains fragments
of weathuring parent rock, many of these fragments having a red, oxidised, crust. The
depth to this horizon depends very much on topography, Roots seldom penetrate to the stony
horizon, but the soil is very porous throughout. A clay loam phase of this series may occur
locally.

Low nutrient levels, very rapid internal drainage, susceptibility to erosion aend
the stony nature of the subsoil are limitations to the cuitivation of this soil. Consequently,
it is best r:garded as being suitable for tree crops with a wide range of soil tolerance.
Linited areas of this soil, on undulating topography could be planted in oil palm, provided
a high standard of management was maintained and observations based on experimental trial
plots proved favourable.

Batu Anan Family

Soils of this Family are developed over iron deficient argillaceous sed ments.
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They have an argillic horizon which is overlain by a weakly expressed albic horizon, and
are underlain at relatively shallow depth by non-hardened plinthite. They commonly have
a thin stoneline of angular quartz and nodular indurated plinthite at about 24 inches.
Dominant colours are pale yellow, very pale brown and light grey and mottles are often
present in the argillic horizon. Nutrient levels are low by fialayan standards and these
soil are usually considered to have a suitability only for crops with a wide range of soil
tolerance.
Baty Aram Series

This soil which is generally associated with the Malacca and Durian series,
especially in the northern and central part of the region, occurs on rolling to hilly terrain

over iron poor s liceous shales. Generally it is of lacal occurrence only in the heads cf

valleys and gullies where the parent material is an eroded pallid zone whichunderlies the
ifalacca ser es on the tops of ridges an. the Durian ser es at Tower levels (Law & Leamy, 1966).

A thin humus enr ched layer overlies a very pale brown to pale yellow eluvial
silty clay loam to clay. Th s eluvial horizon has friable consistence and moderate to weakly
developed subangular blocky structure. A narrow transitional horizon gives way to a very
pale brown, pale yellow or 1ight gray, firm to slightly compact silty clay to clay with weak
coarse subangular hlocky structure and moderately developed clayskins, Strong brown or
yellowish red mottles are almost invariably present. Below, this horizon is separated from a
compact to very firm pale vellow, light gray or white clay with weakly developed subangular
blocky structure and moderately expressed clayskins, by a narrow (rarely thicker than six
inches) stoneline of nodular indurated plinthite anc angular quartz gravels., Roots seldom
penetrate the B horizen and internal drainage is somewhat impeded.

This soil, which seldom is thicker than four feet exhibits over all low nutrient
levels. In add:tion, the compact subsoil, is a serious I mitation to cultivation. Generally
one would consider that this soil would be best restricted to crops 4ith wide tolerance, but
Null et al (p.22) and Dumanski & Ooi (p.41), have indicated that it could also be suitable
for ¢il palm, but prior experimental work whould be conducted before large scale planting is

considered.

Marang Series
This soil appears to be developed over sandy siliceous shales in undulating to

rolling country, generally of low elevation. |t s scattered throughout the western portion

of the reg on where it is associated with the Durian, Bungor and Batu Anam series. There
is a distinct eluvial A/illuvial B sequence in this so 1, which generally has sandier textures
and more friable cons stence than the Batu Anam series.
The topsoil is a very friable, pale brown to pale yellow fine sandy loam to very
fine sandy clay loam with weakly to moderately developed subangular * blocky structure.
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This horizon is underlain by a pale brown, to very pale brown or pale yellow, fine sandy
clay loam to very fine sandy clay with friable to firm consistence, weak to moderate sub-
angular blocky structure and weakly developed clayskins. Light gray, yellowish brown and
yellowish red mottles are invariably present and increase in number an: contrast with depth.
This horizon usually has an abrupt boundary with a firm light gray to pale yellow very fine
sandy clay which in turn is underlain, below about four feet by broken parent rock.
Despite low nutrient levels by Walayan standards, the more friable nature and
the generally easier terrain make this soil slightly more suitable for cultivation than the
Batu Anam series. Dumanski b Oci (p. 41) noted that rubber has bzen cultivated on these
soils and suggests that oil palm could pessibly be grown, but reconmended prior experi-
nentation before the formulation of any hard and fast planting policy. Although the soils
of this series as they occur in Pahang, have a higher clay content thon those described by
Panton (1958 pp. 32 - 33) it is notable that he considered many areas of this series in
Trengganu as having little or no agricultural potential. Nul et al (p.. 29) also concluded
similarly.
18. LIGHT GREY ULTISOLS (TROPAQUULT)

These are poorly drained soils which have a gleyed or reduced horizon at relatively

shallow depth, predominantly 1ight grey colours and mottles in the B horizon. They may or
may not have an argillic horizon, but in general, they are considered to display more pro=
file development than that shown by the Entisols. Leamy (1966/2) has noted that strong sub=
soil structures develop when these soils are artifically drained. They are formed on alluvium
which is not actively accumulating. One Faimly has been recognised within this group.
Rusila : Fanil

The soils of this Family form the poorly drained member cf the 'Bris' complex
(Ives 1966/2). They are predominantly sandy in texture, being either sandy loams er clayey
sands and having a relatively thick (about b inches) humic accumulation stthe surface. With
the implementation of drainage they should provecsuitable for annual crops rather than tree
crops.
Rusila Series

The Rusila series develops over recent marine sands, in lew lying, poorly drained
(often semi-peemanently waterlogged) locations in the'coastal sand ridge' region. The swales
between strand lines, which are the sites of this soil, vary considerably in width from a
few yards to quarter of a m'le, but are invariably of some logitudinal extent. They generally
support a low ground cover of sedges and ferns whieh appear after clearing the natural vege-
tatien of fresh water swamp forest.

A surface humic accumulation, containing enough mineral matter to be called a
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muck, usually of between 4 and 10 inches thickness overlies a grey or light grey, often

humic, loamy sand or clayey sand. This eluvial horizon is usally waterlogged for the

greater part of the year, has some very weak subangular blocky aggregation and passes into

a grey or light grey, mottled, structureless sandy clay loam. Hottles vary from light
yellouish brown to olive brown ana elive in colour and are seen to increase in numbers with
depth. Rarely a sulphurcus odour may be detected below two feet, especially in those lecations
immediately adjacent to the coast or estuaries.

While their potential for tree crops is limited by the high watertable and the
low nutrient levels in the subsoil, they could quite profitably be utilised as small, local
padi areas or for the cultivation of fodder crops in a pastoral regime. Where these soils
have supported 'galam' forests (lelaleuca leucodendron), toxic elements may seriously inhibit
crop growth (Coulter 1952).

19, PODZOLS (TROPHUWOD)

In ialaya, so'ls of this Group are called either Humus (Sand) Podzols or Grey

Brown Podzols. They are characterised by an alb ¢ horizon in the position of an Ae horizon
which is underalin by an slightly to strongly cemented spodic horizen. The spodic horizon
occurring at any level between one and four or more feet. Sand textures prevail throughout
the profile, and the horizons other than the spodic horizon, are generally loose and structure-
less. Colours in the albic herizon vary from very pale brown to wiite and in the spodic
horizon from black to very dusky red.
Rudua Family

Developed over old beach strand lines, the seils of this Family are almost
entirely quartz sand in which there are few or no weatherable mineral. They have an albic
hur1;on over a spodic horizon, often with a duripan separating the two. In contrast to those
observed by the uriters of the Tth Approximation (Soil Survey Staff 1960 p. 56), the duripan
in these soils is the cemented upper surface of the spodic horizon rather than the lower parts
of the albic horizon. The chief cementing mater:als appear to be colléidal organic matter
and iron.

It s felt that the Jambu Family (Light Grey Entisols of Leamy 1966/2) should
be included w th the Rudua Family, as members of the Podzols. Recent work has shown that
these tow soils are relatively similar, the principal difference being the depth of the spodic
horizon, In the Jambu Family it is usually found below 4 feet depth. (Ives 1966/2). Certainly
it is below mormal rooting depth and thus not available as a source of nutrients to normal
tree crops.

Small areas of Jambu soils do occur in South East Pahang but because of their

limited extent they have ne!ther been mapped nor discussed in more detail.
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Rudua Series

This series is found in 2 narrow strip paralleling the coast between Pekan and

Rompin. It occurs over recent sand ridges of mar'ne origin (often called strand 1'nes).
Generally, it supports coconut palms of poor productivity (Plate V11) or a low grass and
shrub vegetation. Rarely it is planted to vegetable crops such as tapicca and water melon.
The major part of the rural population of Scuth East Pahang live on, and eke out a suppli=
mentary living from these soils.

A relatively thick(3-5 inches) horizon of humic accumulaticn is generally
present. This “s a black or dark brown loose sand which exhibits some crumb-like aggregation,
especially where grasses form the dominant cover. This horizon passes gradually into a
strongly leached Ae horizon. The latter horizon is invariably light grey or white in colour,
is predominantly sand and is loose and structureless. A thin transitional horizon eccurs
between this horizon and the underlying spodic horizon. The latter variably indurated horizen
is predominantly sand, cemented with colloidal humic material anc a little iron oxide (F3203 ¥
which are responsible for giving it a characteristic, black, dark or dusky red colour. Occurr-
ing at a depth varying betueen one and three feet, this horizen s rarely more than tuelve
inches thick. Underneath, the brown to Tight yellowish brown, loose, structureless sand may have
some mottles nzar the upper boundary but is generally fairly uniform in appearance. The soil
is extremely perous throughout and rooting is particularly extensive, but this demonstrates
a search for water and nutrients rather than high fertility. The water-table is generally
at the level of the humic pan, which may occur anywhere between 14 inches and four feet.

Quite a wide range of soils have been grouped into this series and a distinct
'weakly developed phase' of the Rudua series has been recognized {lves 1966/2), Plates XI1!
and XIV show the differences between these two soils. Generally, the Ae horizon is much
thinner, rarely exceeding eight inches and the underlying humus enriched horizon, while show-
ing a distinct colour difference with the Ae horizon, is neither compacted nor cemented.
Usually, this latter horizen is of between 4 and b inches in thickness and passes into the
parent material of a brown to light yellowish brown sand. Ifica flakes (muscovite) are often
present in the parent material in both the Rudua series and the weakly developed phase,

Nutrient levels are very low, although they are generally much higher in the
weakly developed variant than in the Rudua series proper. Coconuts and rough grazing are
the current uses but is felt that, withicare an attention, and the application of ferti-
lisers, these soils will have a potential for a mixed tree crop/qrazing economy based on
citrus, cashew nuts, coconuts, vegetables, and the introduction of &xctic, quali ty,pasture

grasses (1ves 1966/2).
20, BRuyN ENTISOLS (HAPLUDERT)
These are recent soils, developed over alluvia, which are characterised by an
-00138







Plate XIII. Rudua Series a
Humis-Sand Podzol on
old strand lines

| adjacent to the coast.

' A distinct albic hori-
zon and under-lying
spodic horizon are in
evidence.
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Plate XIV. Rudua Series (weakly
developed phase) = note
the incipient albic hori-
zon forming, and lack of
a distinet spodic horizon.

Plate XV. Rompin Series - a Brown Entisol forms over
recent sandy marine alluvium in the Rompin -
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almost complete lack of genet ¢ horizons apart from a thin humic horizon at the surface.

They are generally sandy or silty in texture, hove very friable and fr able ccnsistences

and weakly developed structures belew the topsoil. They are usually quite porous and slay-
skins are absent. Iron staining, as mottling may be present aleng root channels in the
topsoil. Depositicnal bands of d*ffering textures are common within the profile. Cne new
Fémiiy, the Bag'ng Family, and Telemong Family have been located and mapped during the present
survey.

Telemong Family .

These are immature so 1s vary'ng in texture from sandy loams to silty clay
loans. Rarely mottles except in the topscil adjacent to roots, they are found on the
levees and floodplains of the major rivsrs where they are subject to additions of material
by periodic flooding. Their nutrient Tevels vary considerably, depending on the nature
of the flaod sed ments and their periodicity of accumulation, but generally these soils
may be considered as suitable for a wide range of tree crops wh ch are not adv.rsely
affected by flooding, or for annual crops which may be grown during the drier months.
Telemong Series

The seils of the Telemong series are characterised by liitle or no profile
development, variable sand and clay content,botiiw thir the profile and between profiles,
and the presence of weatherable ninerals, commonly muscovite, within four feet of the surface.
They form on recent riverine alluvia which ferm the lover terraces an. levees of the major

" streans an' rivers in the area, The most extensive developments are adjacent to the Sungei
Rompin and the Sungei Pahang.

The surface scil is usually darker than the rest of the profile due to enrich-
ment with incorporated humus. Below th s horizon textures and colours are usually remark-
ably uniform. Colours vary between yellouish brown and strong brown, textures may be either
gandy loam, sancy clay loam, clay loam and rarely silty clay loam, consistence is either
friable or firm and structures are generally weakly or ioderately develnped, with subangular
blocky and granular shapes predom nating. Pale brown and pale yellow mottles may be present
in varving numb r and weakly formed clayskins in the form of flushings are usually present
as linings on channels. Rootsnare commonly present to below three feet and the soil has
fairly rapid internal drainage. Below thr.e tofour feet the parent material in the form
of alternat ng layers of very fine to coarse sand, appear, Some of these layers may even
show weak sofl formation in which case they constitute buried horizons.

Unfortunately, wh:le these soils are of considerably longitudinal extent,
they are rarely of any significant uidth. Laterially, they generally pass into the poorly

drained soils of the Briah Family. Nutrient levels, despite the presence of weatherable
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minerals, are below average for ialayan soils, although high levels of exchangeable calcium
and magnesium may be encountered in the topsoil, As the weatherable minerak are subjected

to chemical weathering a release of nutrients will almost certainly take place. Their medium
texture, moderate consistence, and their ecccurrence over level terrain make them ideal for

a wide range of annual and tree crops, espec’aily 0il palm, which are not advirscly affected

by periodic inundations.. However, it would be advisable to retain at least two chains adjacent
to the rivers in protect've forest to reduce the threat of river ban erosion.

Baging Family

Two soils are recognized within th:s Family. The Baging and Rompin series,both
being described for the first time. They are predoninantly sandy in texture, have very
friable or loose consistence and only very weak:y developed structures. Colours vary from
olive brown to brounish yellow and there appears to be some very weak development of a B
horizon within this Family. Located during the present survey, they form part of a catenary
sequence of so Is developed on recent, sandy coastal alluvium, on the east coast of West
Walaysia (Ives, 1966/2). Due to their sandy nature they may best be fitted inte a new sub~
growp- Psammic Hapludent.

Because of their relatively recent origin, the soils of this Family are more
suited to development than their slight older counterparts on sandy marine alluvium. Their
greatest potential probably lies in a mixed tree crop/grazing economy.

Baging Series

A new soil series, located during a detailed soil survey of the Sungei Baging
Crop Testing Station, it is reported in full for the first time, It is found on the most
recent beach ridges in the northern and south rn parts of the region adjacent to the coast,
Horizonation is very weakly expressed and small flakes of muscovite are found throughout
the profile. Kemunting, lalang, 'love grass' and casuarinas are the commonest vegetat on
association found on these soils, wh ch occur on level topography over recent marine sands.

A thin loose , structureless, brown or greyish brown, humusenriched, loamy sand
or sand, usually overlies a deep eluvial horizon of yellowish brown to olive yellow, sand
or loamy sand w th loose consistence and very weak subangular blocky aggregation. Below,

a transitiona) BC horfzon of a locse to very friable sand vith very weak subangular blocky
aggregation and olive brown to very pale broun colours overlies the parent material proper

of olive brown o broun sand. White, pale yellow and rarely strong brown mottles, are often

found throughout the subsoil. Roots are particularly numerous, especially in the surface horiz ones
and the soil is highly porous.

While this soil has been tentatively grouped ‘n (lass 4 of the soil suitability
classification, it is felt that thissoil has a greater potential than the soils of the Rudua
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Family, MNutrient levels are generally higher (although still Tow by Malayan standards)

than those of the Rudua Family. With careful management they could be induced to preduce
reasonable crops of specialised, environmentally adapted, tree fruits, vegetablesand pasture
grasses.

Rompin Series

This soil, which occurs over almost level terrain on recent sandy marine alluvium,
nay be d fferentiated from the Baging ser es, by its darker colours, obvious red and yellow
mottles, and absence of mica flakes. Thisis another new series, which 's confired to the
area batween Kuala Rompin and Endau in this region, although the author has located small
areas of the same soil in other partsof coastal Pahang and Snallwood (pers. comm.)has found
it in the fiersing District of Johore.

A brown, humic, loamy fine sand with loose or very friable consistence and very
weak fine granular and crumb structure overlies an eluvial horizon which also displays humic
enrichient. This horizon is a yellowish brown to brown, loose or very friable, fine sand
with some very weak crumb and granular structure. A transitional layer separates the top
soil from a weakly formed B horizon which is generally a loose or very friable, yellowish
brown or brownish yellow, fine sand, displaying some very weak subanqular blocky aggrega—
tion and red and grey colour:d mottles. This merges gradually into the parent material
below three feet. A very pale brown or pale yellow structureless, fine sand of very friable
consistence, and with yellow and yellowish brown mottles usually occupies this position,

A variety of fruit trees and vegetables are being grown on thes. soils, Rubber,
under a reasonable standard of management, seems to do quite well. While nutrient levels
are considered low by ialayan standards, they are the highest of any soi] form ng the 'Bris'
Complex (lves, 1966/2). It -s felt, that complemsntary to fruits, vegetables and minor tree
crops, the establishment of quality pastures could be attempted.

21. BRO.N GREY ENTISOLS (HAPLAGQUENT

In the South East Pahang region these are se‘ls developed over recent or semi-
recent (younger than the sub-recent alluvium of Leany & Panton p. 8) alluvia of riverine
origin. They are dominated by brown and yellowish brown topsoils over light-brownish grey,
light grey and grey subsoils. Textures are generally silty clay loams to clays; consistences
are firn, or plast ¢ and sticky, an. structures, usually weakly developed on initial exposure
nay develop nto moderately strong, coarse prisms on drying out (P1ate XIX). They are poorly
drained and the incipient B horizon usually displaysgley characteristics. Two Families have
been recogn’sed anu mapped. One, the Serok Family, being nesly described, is an attempt
to isolate and map as separate units, those so’ls previously grouped as 'river (or riverine)

alluviun' (Leany & Panton p. 12; Dumanski & Ooi p. 47).
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Briah Family
Soils of this Family occur on recent river alluvia, in poorly drained locations,

adjacent to the coastal plain or on the floodplains of larger rivers. Hater-tables fluctuate
betueen the surface and about three feet, and as a consequence reducing conditions are
generally present below three feet and buried horizons are generally encounter.d at about
this depth. Where drainage can be implemented they should prove suitable for a wide range

of tree crops wh ch are tolerant to periodic flooding, Otherwise, they are eminently suited
to wet padi cultivation. With irrigation, double cropping should be encouraged, and if

not , vegetable crops for the local market should do pell.

Briah Series

The poorly drained soils of this series occur on level to depressional sites
and are developed over alluvium, usually of fresh-water origin which, either contain a high
proportion of organic matter, or are deposited over older organiform soils. They are light
grey n colour, have silty clay leam to clay textures and are almost invariably strongly
mottles. They generally occur as a narrow strip between the peat and muck soils of the 'inland
swamp bas%;‘, and the better drained alluvial scils bordering the rivers which pass across
this sub-region.

A thin accumulation of decomposed and semi-decomposed plant remains overlies a
grey or 1:ght grey, clay loam or silty clay loam, with friable or firn consistence, moderately
developed subangular blocky structure, and faint, pale yellow mottling. A narrow transitional
layer separates this horizon from the underlying B horizon wh ch normally occurs at about
12 inches depth. This latter horizon is usually, a plastic and sticky, massive, weakly
structured, light yellowish broun; olive yellow or pale olive, clay or silty clay, which
shows weak clayskin development and is strongly mottled in red, reddish yellow and light grey.
Below about two feet, this horizon may give way to a sandy or clayey parent material which
may be clive or olive yeilow in colour exhibiting weak subangular blocky structure and common
grey and dark brown mottles. Below 30 inches, a humus enriched, buried gley horizon may
be encountered. This can vary from dark brown or dark grey to olive in colour and sandy cla
loan to clay in texture. Roots normally penetrate to belov three feet anc suall flakes of
nuscovite zre found throughout the profile. The level of the water-table varies from the
surface to about three feet depending upon the season.

Nutrient levels are average by Malayan standards, and the principal limitation’
is the relatively high level of the water-table, which may be a serious impediment to deep
rooting crops. W'th the mplementation of a system of drains, this soil should be "deal for
shallow rooting crops, such as oil palm, ghich are not adversely affected by periodic inunda-

tions. Alternately, wet padi can be cultivated with controlled drainage.
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Akob Series

The Akob series occurs on level tc depressional sites over recent riverine allu-
vium. 1t generally occurs immediately adjacent to the rivers in areas of low elevation, or
is located immediately inland of the sandy levees of ihe larger rivers. These poorly drained
soils are found adjacent to most of the rivers and larger streams in the region and while many
areas are still in primary forest, a large acreage has been devoted to padi, rubber and shifting
cultivation (See Plate XVII1).

The topsoil is generally a light yellowish brown or yellowish brown, fine sandy
clay loam to clay with friable to firm consistence and moderate to weakly developed, granular
and subangular blocky structures. Some clayskins are usually present as thin ped coatings.
Below 10 er 12 inches, a transitional horizon of a yellowish broan to pale brown, firm, very
fine sandy clay loam to clay, with weakly developed granular and subangular blocky structures,
many conspicious clayskins and mottled in yellowish red and light grey, separates the eluvial
A horizon, from_an underlying gleyed B horizen, Th s latter horizon is a light grey or grey
very fine sandy clay or clay «ith friable er firm consistence and weakly developed subangular
blacky structure. Clayskins are only weakly developed but it is strongly mettled in reddish
yellow, yellowish red and brownish yellow. This rests cn a light grey, gleyed clay horizon,
mottled in a similar fash on to the overlying B horizon, and it may be either fessil gley
from an older soi] or a deeply leached parent mater'al. At consideratle depth (12-15 feet)
under these soils small scale dr 1ling operat ons have revealed non-hardened plinth te similar
to that forming the parent .ater-al of the Walacca and Tavy series. Fine flakes of muscovite
are found throughout the normally exposed profile, and rooting rarely exceeds 24 inches, which
is usually the level of the water-table.

Nutrient levels are average by ilalayzn standards, and the only impediments to
cultivation are the poor drainage experienced by these soils an. their susceptibility to flood-
ing. The implementation of an adequate drainage system would do much to remove the former limita-
tion, consequently rendering these soils su table for specialised crops, such as ofl palm, that
are tolerant of minor flooding and a standing water-table at about four foot depth. These soils,
once drained, could also be used extensively for vegetavle cultivation. In addition, their Tevel
topography and naturally poor drainage make them :deal soils for mechanically cultivated padi.
Serok Family

Occupying terraces at slightly higher levels than the present floodplains of the
major rivers of the area, these soils display only veakly gleyed features. Locally, depressions
may occur where these soils do display a distinct gley horizen, but normally gleization is

confined to the nccurrence of white, light grey and pale yellow mottles in the subsoil. They
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Plate XVI. Serck Series - a Brown Entisol developed on
low terraces of the larger rivers over finely
textured alluvia.

Plate XVII. Linau Series - a Brown Grey Entisol which is
characterised by a sulphurous horizon below
24 inches, i






Plate XIX.

Plate XVIII.

Akob Series (Briah
Family) - gleyed
alluvial soil which
forms over recent
riverine alluvium
adjacent to the major
gtreams and rivers of
the region.

Akob Series - an eroded surface on this soil
showing the coarse columnar structure of the

BG horizone.
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show yellowish brown to reddish yellow coleurs, have silty clay or clay textures, firm con-
sistence, moderately to weakly developed subsoil structures and commonly show weak to moderate
clayskin development. The water-table, for most of the year is below five feet. Unferunately,
leaching has proceeded sufficiently to remove all of the easily soluble rutrients but they do
have a potential for a wide range of tree crops under good management practices. At present,
only one series, has been separated.

Serok Series

A new series, this soil derives its name from Kampong Fukit Serok in the Keratong
basin. The soils of the Serok series are developed cver semi-recent alluvium which forms a
noderately dissected set of low terraces in the west aru south west of the Keratong basin.

This soil is a firm, brownish yellow to streng brown, mottled clay, which exhibits rather strong
cutan development, in the B horizen! ‘

A thin humus enriched layer overlies the A horizon proper, which is a firm
yellowish brown, clay,-with moderate to strong subangular hlocky structure. A narrow transitional
horizon of about 6 inches separates the A horizon from a weakly formed B horizon. This latter
horizon is generally a firm, strong brown or reddish yellow clay with moderately developed sub-
angular blocky structure, and strong clayskin development. Distinct red mottles are prevalent.
Below three feet, a very firm, h ghly mottled, brownish yellow to pale brown clay appears,
and this horizon although displaying very extensive clayskin development, exhibits only weak
structural aggrogation. Rocts rarely penetrate below 12 inches depth.

The firm and very firm consistence of the subsoil and the lew nutrient levels,
suggest that this soil be restr cted to shallow rocting crops or tree cropé with a wide range of
tolerance. At present, the greater part of this soil 1s either under primary or secondary
forests, but recent planting of fruit trees and vegetable crops at Kampong Fukit Serok could
serve to indjcate its suitability for more specialised crops such as cil palm and sugar cane.
22. DARK GR:Y ENTISOLS (HYDRAQUENT)

'This Great Soil Group includes soils which have been called Acid Sulphate Seils

and Saline Gley Soils, Theyare formed on recent marine alluvium in coastal swamps, under

mangrove vegetation in the natural state. They are characterised by a high content of organic
matter in the surface horizons overlying bluish or greenish sulphurous clay at depth. They

have very low pH figures and, shen drained, deposits of ‘ pon=sulphur compounds with a characteristic
yellow colour appear throughout the profile's (Leany 1966/2). One family has been recognised in

the area surveyed.

Kr‘an}i Famj ly
The Kranji Family includes both Acid Sulphate Seils and Saline Gley Soils, The

latter division s located in present estuaries where these soils are still accumulating.
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The Acid Sulphate Soils are found in areas adjacent to these estuaries where the Soils are

nct at present accumulating anu are not subject to tidal inundation. The seils of this

Family are characterised by dark grey or dark greyish brown coleurs, clay textures and a
strong smell of hydrogen sulphide at some level. Generlly, due tc the waterlogged conditions
of the r environment, organic matter is subject to only partial decomposition and while this
serves as a rich source of nutrient, it is partly respons ble for inducing strongly acidic
condi+ions when these soils are dried out after drainage. Under such conditions greenish -
yellow layers of sulphur are seen to coat ped faces, pores and channel linings.

Two series have been recognised in this region. The Kranji series would he best
retained as forest reserves, but the scils of the Linau series,aithough not as strongly influenced
by saline conditions as the Kranji series, develops high acidity upon drainage, thus limiting
its agricultural potential. Perhaps, they are more productively in fish ponus for fresh water
fish culture (Kanapathy 1966).

Kranji Series

This soil occurs under mangrove and nipah (Nipa fruiticans) forests adjacent
to the estuaries of the larger streams and rivers, on the eastern margin of the region. Their
parent material is estuarine alluvial silts and clays with rare sandy lenses and they are
tidally inundated by saline waters,

A th n dark broun, plastic and sticky, humic, very fine sandy clay loam, with
moderately developed fine blocky structure, normally occurs at the surface. Dark red and
reddish brown mottles in this layer "nd'cate a reduction of iron rich compounds. Below one
to two inches, a dark grey, friable to firm, very fine sanoy clay loam to fine sandy clay
occurs. Structures are weakly developed and living and decaying roots abound. Iron oxide
stained clayskins 1:ne pores and channels, and n addition dark red mottles are common. At

between 15 and 20 inch.s, this horizon gives way to Jark greyish brown to dark slive gray,
plastic and sticky, fine sandy clay loam, with very weak blocky structure. Dark yellowish
brown, dark red and ol ve coloured mottles are prevalent, as are dead anc decaying roots.

Small flakes of muscov'te are fourd n all horizons and 2 noticeable smell of hydrogen sulphide
can be detected at all levels; crab mounds, of varying sizes, Jot the surface of th s soil and
consequent oxidat'on of the exposed subso’l on these mounds gives rise to thin, pale yellow

crusts of sulphur, compounds.
Neutral to alkaline reactions throughout this coil would seem to be almost ideal

for plant grouth, but due to the high levels of sodium, sulphur (Coulter p. 22 - 35) and iron ,
eref 45






o

these so 1s are found to be toxic to almost all cultivated crops. Drainage of these soils
would not provide an initial solutien to the problem, since on® the waterlogged conditions
have been removed there would be a considerable increase in acidity (Kanapathy 1966). ‘However,
if these soils are allowed to steand for a number of years after draining, rain waters would
probably remove in solution, many of the toxic elements, making these soils sujtable for shallow
rooting crops, although coconuts could probably be introduced at this stage as they appear
to be more tolerant of such saline and sulphurous subsoils than other tree crops. Two alter-
natives remain, either to leave them as forest reserves used solely for the production of
wood and charcoal for cooking fires, or convert these areas into ponds for fish culture.
Linau Series

Soils of the Linau series develop from soils of the Krapji ser'es in areas where
estuarine alluviums are no longer subject to tidal inundation and where the vegetation is
mixed mangrove and fresh water swamp forest. These soils are still poorly drained and distinctly
sulphurous in the subsoil below about two feet.

Under primary fore-t, three of four inches of muck generally form the surface
layer. This horizon has a black to reddish grey colour, lense consistence and weakly developed
granular and crumb structure. This is underlain by a very dark greyish brown to olive, sandy
clay loam to silty clay loam which has friable consistence and weakly to moderately developed
subangular blocky and crumb structures. Dead and decaying roots and large quantities of:incor-
porated humus are a distinct featur.. Below about two feet, a firm, almost structureless,
dark greyish broun to bluish grey, sandy clay loam to silty clay appears. This horizons
exudes a strong sulphurous odour an. large amounts of incorporated humus are invariably present.
The water-table varies seasanally between the surface and about two feet. Mica flakes are
normally found at all levels below the surface horizons

Because this soil is not subject to inundation by saline waters it may be con-
sidered as being one step ahead of the Kranji series in productivity rating but as intense
acidity develops on drainages this may not be the case in practice, |f drainage can be imple-
mented slowly and gradually this seil could probably be developed for shallow rooting crops
such as paci and vegetables. Smallwood (p. 17) notes that rubber does not do particularly
vell on the dra ned phase of this soil due to root penetration to, and within, the sulphurous
horizon. However, as with the Kranji series, these soils coulu possibly be utilised as ponds
for fish culture.

23, GREY YELLOY ENTISOLS (NORWACRENT

These soils are slightly better developed than nost other Entisols, and generally

displays a weakly expressed, juven’le, i1luvial B horizon. Horizon boundares, however, are

comaonly very diffuse. Textures vary fron loany sands to clay loans, wh'le colours are
..-‘/&ﬁ
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generally unifornly yellouish brown to pale yellow or light grey throughout the profile.
The major unifying factors appear to to their occurrence over alluvia of subrecent age
and their strongly leached nature and cnnsequent low nutrient status. Three Families have
been mapped within this Group.
Holyrood Farily

These are yellowish broun to yellou, rarely very pale brown, sandy loams to sandy
clay loams which generally occur on sell drained sites on terraces and fans adjacent to the
larger r vers of the area, and are indicative of former meanders and/or courses of these
rivers. Often thsy are formed on a shelving deposit between the foothills and the inland
swamp basin. In such a location they may repressat an old coasta) beach deposit er old
terrestrial fans at the mouths of river valleys. Nutrient levels are Tow and it is pest to
think in terss of crops with a wide range of soil tolerance when planning the utilisation
of these soils. One series has been recognised in this Fanily,
Holyrood Series

This soil occurs over level to gently undulating terrain in the form of a
weakly to moderately dissected old tarrace. 1+ is found to overlie subrecent sandy alluvia
of predominantly riverine origin. The fiost cxtensive area of this scil is in the northern
part of the region where its distribution aarks the site of the old flood plain of the
Sungei Pahang. It is also found scattered throughout the region, forming a moderately high
terrace adjacent to some of the larger rivers and streans.

The surface horizon is usually & very ¢ptable or loose, greyish brown o brown,
loamy sand to sandy lcan, with weakly developed granular and subangular blocky structures.
This is normally underlain by 6 1o 12 nches of eluvial A horizon which is a yellowish brown
to yellow, very friable, sandy lcam with weakly doveloped subangular blocky structure, Below
about fifteen inches, a weakly expressed B horizon has saniy loan to sandy clay Joan textures,
and may vary from brownish yellow to pale yellow or very pale brown ‘n colnur. Consistence
is normally very friable and the subangular blocky structure is only weakly developed.
Reddish yellow and light grey mottles may be visible. This gradually passes into a brownish
yellow to yellow, friable sandy clay loam, with weak stbanguiar blocky structure, common
reddish yellow and red mottles, and a few yeakly expressed clayskins.

Nutr ent levels are very low by ialayan standards and in North Johore these soils

produce only very poor stands of rubber. Potentially, they may prove suitable for intensive

cultivation of short term crops such as maize, groundnuts, tapioca, sorghut etc, However,

at present, it may be more sensible to retain the areas of these sofls as reserved forest than

plant then to rubber.
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Rasau Family

Generally uccurring on terraces above the flood plains of the smaller rivers
and larger streams of the region, these soils have stronger profile development and heavier
textures than the so ls of the Holyrood Family. Seil colours are usually yellowish brown
er brownish yellew, textures are silty clay loams or clay loams and nutrient levels are generally
higher than those observed in the soils of the Holyreod Faiily. Housver, at this stage it is
probably best to consider them as more suited to crops other than those demanding optimum scil
conditions. Only one series has been located,
Rasau Series

This series appears to be restricted tn the eastern Pahang area where it occurs
in association with the Holyrood and Lunas ser’es. In South East Pahang it is located over
level to gently undulating surfaces of subrecent alluvium and varying in height between tuenty
and fifty feet above present river level. It §s confined mainly to the areas adjacent to the
Sungei Mentiga and the Sungei Tepesok.

The topscil is generally a frisble, vellowish brown, silty clay loam to clay, with
moderately developed subangular blocky and granular structurese Below six to eight inches,
this passes into a brownish yellow to yellowish brown, silty clay loam to clay with friable
to f rm consistence, moderately developed subangular blocky structure, and weakly expressed
clayskins. Light grey and reddish yellew mottles are usually present. Below two to three
feet consistence becomes firmer anu there is a gradual increase in sand content, Clayskins
coating some ped and lining channels are usually darker in colour than the soil matrix. Rocts
usually penetrate to below three feet.

Nutrient levels are gznerally slightly higher i these

developed over subrecent alluvia, This is alnost certai ly due to the h gher silt and clay
ade of material ‘n the

so 1s than in other soils

contents of these soils, which are a direct result of a auch finer or

original alluvium. However, until field trizls have been conducted o these so s it is

better to regard them as being suitable only for those crops «ith a wide range of so.l tolerance,

and consequently of only marginal suitability for o' palm.
Bukit Tuku Family

The soils of this Family are doninated by pale coleurs,
and very lou nutrient levels, usually being deficieat

sandy loam or sandy clay

loan textures, weak structural development,

in trace elements. They are considered to occur in low lying lncations in subrecent alluvial

terraces, and consequently it is thought that the resultant imperfect dra
1ou coleurs (Leamy 1966/2 p. 31). In some places they occur
d cative of river

inage is responsible

for their light grey or pale ye

on the watershed between two streams and N such locations are probably in
capture at sometime in the recent paste
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Only cne ser es within this Family has been located during the present survey.
This is the Lunas series.
Lunas Series (Holyrood Series - Grey Variant)

Following recent investigations on a ualayan - wide basis it has been proposed

to rename the Holyrood ser es (Grey vafiant), the Lunas series (Law Wei Min pers. conn. ).

This soil ts developed over sandy subrecent alluvia. and 's found on level to gently undulating
terrain. It is confined to lower lying areas in the northern parts of the region and in the
U1u* Sungei Aur where it represents an old terrace of the Sungei Pahang, or river capture in-
velving some of the major streams of the South East Pahang region.

A thin, dark greyish brown, humic loamy sand or sandy loam gith loose or very
friable consistence, and weakly developed subangular blocky and granular structures usually
caps a humus enriched ceep Ae horizona This latter horizon is usually a weakly structured,
very friable, pale brown to yellow sandy loam, Below about fifteen inches this passes into
a weakly expressed B horizon wh ch is almost nvariably a light grey, sandy loam to sandy
clay 1nam, w th very friable cons stence and very weakly developed subangular blecky structure.

With increasing depth this horizon passes gradually into a similarly coloured parent paterial,

which var es in texture between a sandy loam and a sandy clay, and has very friable consistence

and very weakly developed structure. Some very thin clayskins may be observed in the B and

underlying horizons and these are generally in the form of clay coatings on fndividual quartz

grairs. Reots seldom penetrite bilow the A horizon.

hs would be expected, nutr ent levels are generally very low and the sandy

textures allow rapid ‘subsurface drainage. Removal of the forest only tends to accelerate the

rapid leaching rate experienced by these soils and consequently they would be best utilised

as reserved forest areas.
While the author is in general concurrence with the surmise that these soils are

developed over intermediate-level terraces, the consideration that they are in fact developed

over o]d marine sands depesited adjacent to an emerging coastline should not be overlooked

by future workers investigating the formation and genes’s of this and related soils.
24, ORGANIC SOILS
Leany {(1966/2) has suggested,

concerning the Histosols of Hest fialaysia, all such soile,
anic Soils at the Great Soil Group Level. Three

that due to a lack of detailed norphological data
containing a h gh percentage of

organ ¢ matter, should be referred to as Org

broad subdivisions of this Group have been recognised.

a) Peat - having a 'loss on jgnition! greater thar 65%

b) muck - having a 'loss on jgrition' between 35% and 655

* lu (Malay) = Headwaters.
a.o/*g
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¢) Urganic Clay - having a 'loss of ignition' of less than 358
Due to the higher contents of mineral matter, and their slightly higher potential
for development, the Organic Clays and fiucks have been grouped into one complex for mapping
purpases, while all Peats have been grouped into a separate mapping unit.
Urqanic Clays and fucks
The soils of this complex (Leamy & Pantonm, 1966) have a 'loss on ignition' between

20§ and 655, The organic horizons are seldom thicker than 24 inches and almost invariably they

are accunulated over strongly reduced, massive, bluish grey to dark grey, sandy clays, silty
clays or almost pure clay mineral soils of alluvial origin. The organic matter which is con-
siderably more decomposed in the organic clays than in the mucks is predominently of a woody
nature being derived from fresh-water alluvial fringe, and riverine alluvial, swamp forests.
They are semi-permanently or pernanently water]ogeed and this lack of effective
drainage is a serious limitations to their developnent. In addition, due to the highly acidic
nature of the organic horizons and the reducing conditions currently operating in the subsoil,
even if drainage can be effected it will be necessary to allow some time for the oxidation
and ameliorat on of these layers by air and rain vaters before cultivation can be initiated.
Peat

—

While in some areas it has been possible to subdivide Peat inte depth phases
ime and funds during the present

id transition from Organic Clays

(Acton, 1968), th's has not been possible due to a lack of t

survey. |t has been noted however, that there is a very rap

and flucks into Peat of greater than 3 foot depth. Locally, areas of considerable thickness

of peat may be ercountered, but in general, it is felt that the mzjority of the peats vary in

thickness betueen 4 and 10 feet. Certa nly areas characterised by a luxuriant growth of

mehgkuzng w1l most probably be shallower than 4 feet,

These are all woody or f brous peats often containing large, relatively undecayed

logs at shallow depth. These logs will provide 3 considerable hazard to gechan:cal cultivation

xhen the peats are drained. They have a highly acdic reaction and are alnost permanently water-

pressional in nature, most

logged. Although the 'inland swamp basin' is rarely d stinctly de
than 25 feet above

areas have very low elevations and it iS gnusual to find heights greater
pefore these areas come under consideration

sea level, Consequently, it should be 2 long time
between the Sungef Rompin and Sungei

for development. Smaller areas in the south of the region,

Endau, however, could poscibly be drained and developed in pineapple, fruits and vegtables,

in order to provide additional land for the many smallholders already settled in that area,

but considerable attention must be paid to prior s0i1 amelioration practices before such settle=

ment and development takes  place.
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25, |ISCELLAHEDUS LaNU UNITS

ks stated earlier; these are conven'ent groupings of so:1s which characteristically
occur over distinct landscape units and have very low agricultural potent al. HWhile the use
of such units is unscientific, this loss in detail is outweighed by the ease uith which they
can be identified, separated and mapped at the reconnaissance survey level.
Steapland

For conven:ence, all land eccurring above the “steepland boundary” was designated
as steepland. For the most part this included almost 21l land above the 250 foot contour
(Fig. 2), although in some areas, especially the Keratong Basin, where original slopes have
been modified by the deposition of high level alluvia during the Pleistocene;strengly incised
valleys have sides with steep slopes, 4hile the overall terrain is relatively level, In some
regions, notably the Lesong Forest kighland, plateau like features at some considerable elevation,
have average slopes of less than 20°. These areas are of only limited gxtent and because cf
their general inaccessibility have been inculuded as steepland.

Many different solls are included within this grouping, the chief among them being,
Kedah, ifalacca, Bukit Lunchu, Bukit Temiang, and Kulai series, all characterised by shallow

profiles and extremely h'gh susceptibility to erosion.
Such areas should be retained in either productive or protect’ ve forests, depend-

ing ¢n the nature and value of the natural forest. Often, despite the presence of favourable
species, |t may be more advisable from the point of view of watershed and catchment preserva-

tion to retain these areas solely as protective forests.

Disturbed Land
Areas which have been utilised for mining, as tailings areas, as urban or rural

township sites, or for quarry and mine stockp! les are considered to have very little or no
agricultural potential and have been designated as 'disturbed land'.

#iinor Valley Soils on Alluvium
I+ is the general practice, in the ffalayan Soil Survey, to employ the temLocal

Alluviun (Association), for all alluviun derived soils found in the valleys of the smaller
rivers and streams, and of varied morphology. The writer, however, feels that while this term
is adequate, a far better idea of the nature of the soils involved, can be gained from the use
of the name 'iinor Valley Soils on Alluvium®, as used inttially by Panton(1958). Consequently,
for the purpose of this report (at Jeast) these two terms may be regarded as synonomous, with
the addi“ion to the definition proposed by Leamy and panton (1956) of one sentence from the
original definition of Panton:-

"The so’]s are a complex mixture of locally derived, waterlogged, clays, sandy

clays, and clayey sands together with occasional patches of muck soil and peat."
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In the South East Pahang region, the soils of this unit are of limited lecal
extent, but taken collectively, including areas wh’ch cannot be shoun at the scale of mapping
they are of considerable total acreage (See Table 4),  They are found in the valleys of the
smaller rivers and streams of the area and are formed over a wide variety of parent materials.
Generally, they are poorly drained or vaterlogged, often with a peat or muck accumulation over=
lying mineral soil, but it ‘s not uncommon to find freely drained varieties. They generally
suppert 'riverine suamp forests's

Textures vary considerably from fine and coarse sands through sandy clays, clays,
silty clay loams to silty clays. Lighter textured soils are usually freely drained with very
weak structures and loose or very friable consistence. Often, these sandy soils have a thick
overlying husic accumulation. Those with sandy clay and clay textures exhibit brownish yellow
to light grey colours with many grey, yellow and red mottles, very friable or friable consistence
and very weak structures. Soils characterised by silty textures are usually light grey or white
in colour, have only few or common, yellow and red mottles, firm and very firm consistence and
conmonly have a massive asd stuctureless subseil.

Despite prevalent poor drainage, these soils do have a potential for development,
the actual extent, however, to which they may be utilised, 1s dependent upon the dratnage
potential and the nature of the soils from which they have been derived. In areas of better
sedentary soils, these soils on alluvium will obviously have a greater potential than those
derived from regions of low quality sedentary (or alluvial) soils. Subsequent investigations,
however, will be necessary to elucidate their true nature in any particular place. At present

they are all shown as being of Soil Suitability Class Js

vaul 3¢
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PART 5

SOIL EROSION

26, One of the ever prevalent limitations to the successful cultivation of many crops
is the effect of running water on the soil. The removal of vary'ng quantit es of the soil by
these running waters constitutes the destructive process called terosion'.

In the humid tropics, erosion occurs during heavy rain when the soils become com-
pletely saturated and excess rain-water escapes down-s1ope as surface runoff. Under a cover of
natural forest, erosion due to runoff is relatively s ight, but with the removal of this pro-
tective forest prior to cultivation, a large portion of the upper surface of the soil, including
the overlying leaf litter may be removed by the processes of erosion.

Initially the hunus enriched wore fertile soil is removed by sheet erosion. In
areas of stronger relief, this is followed by the development of small runnels or rills which
penetrate the subsoil to shallow depths. On steep slopes, these rills may develop into shallow,
gradually deepening gullies, which eventually expose the parent rock. Where soils on steep slopes
have silty parent materials or are developed over shaly parent rocks, slumping may occur in the
headsof the develop ng gullies.

While the extent to which erosion will take place is dependent on five main factors:-

a) the nature of the soil

b) the depth to the water-table,

¢) the nature of the existing vegetation,
d) the nature of the terrain, and

e) the amount, annual distribution and
variability of the rainfall.

presented to indicate the
South East Pahang which

a generalised table (Table 5) based principally on slope/terrain is
probable nature and form of erosion which will take place over areas in

have been cleared for cultivationi-

JMBLE S
| SLOPE RaNGE 'l oAl (coplEx ¢ ERosiow susceP- TP OF EROSION
bl R S SRR i TR e e
S Lovel i N i None
_:“Er- ® o< TRE AT a7 A inor sheet
LY Rl 1100 b e Sheet & some rill wash
ST T i W T wash & sove qully-
R ATt 2T, il e S AR T S A
20% T Stosph very steep Uy high  Gully b slumping
S S R G
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Although present knowledge regarding the degree of erodability of various soils
is extremely limited and is based purely on field observation, the following tentative con-
clusions may be of some use to the soil useri-
1. a) Oxisols = generally highly or moderately porous, erosion
only becones a problem where these soils occur on slopes
steeper than 12 or l#n. However where shallow, compact or
semi-conpact horizons (Concretionary Oxisols) restrict
internal precolation, sheet erosion and rill wash will be
significant on slopes steeper than about 100.
b) Ultisols - the marked textural change between the A and
B horizons in these soils serves as @ distinct impediment
to internal drainage, consequently runoff is usually much
higher than in the oxisols. On clearing, areas with slopes
steeper than 12° will almost certainly suffer 2 Toss of
all of the Ah horizon and probably most of Ae horizon.
On lesser slopes the Ah horizon will most probably be
removed along with part of the Ae horizon.
¢) Spodosols - these soils have rapid internal drainage and
generally erosion is not a problem, However, many of
them having a high vater-table, may at times of heavy
and cont nuous rain suffer washings of surface materials
into adjacent lower lying area.
d) Entisols - due to their occurrence over level or depress-

jonal terrain, these soils are often subjected to an

accumulation rather than a removal of soil. Those soils

having a high uater-table may be eroded by runoff into

a series of minor micro-channels. (See Plate X1X).
en on these soils, but

o the addition of mineral

e) Histosols - erosion is no probl
rather, they may be subjected t
mater:als from adjacent eroding soiIse

In order to reduce erosion to a ninimum, three cardinal rules should be adhered
toz-
2. a) Avoid steep slopes.

b) Remove existing cover during t
an effective, protective cover cf

wet period.

he dry months, and gstablish
op before the onset of the
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SHELEL
¢) On rolliny or stronger terrain adopt effective con-
servation practices (See Agricultural Leaflet No. 39,
ilinistry of Agriculture, Federation of lialaya, -

'Soi] Conservation and Erosion Control'. 1960).
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SOIL SUITABILITY AND LAND USE

27. SOIL SUITABILITY CLASSIFICATION
Soil suitability assessment is the fundamental tool not only of the 'Land Use!

planner but also of the potential cultivator. In this respect Soil Suitability Maps are
complementary to Soil iaps and form an integral part of all soil reports.

The current soil suitability classification in use in destern Malaysia, proposed
by Leamy and Panton (p. 190 = 194), expanded and anmended by Wong (p. 153 - 156), is based on
2 determination of the characteristics which would limit the agricultural potential of an area.

The assessment of the extent and degree of these limiting factors is based primarily on field

observations, but these observations are conplemented by laboratory analyses which reveal serious

major and minor nutrient deficiencies and toxicities. Two broad generalisations must however,

be borne in mind when employing this classificationi=
a) it is assumed that basic nutreient deficiencies which are common to

practically all ialayan soils will be corrected with fertiliser appli=

cation, and

b) the classification was evolved principally to determine and indicate

those soils suitable for oil palm and rubber, and as such does not

contain sufficient detail to predict for those crops with special re=

quirements. The facts however, aré presented and the soil user will

no doubt interpret them for his own special use.
Those limitations which may impede or impair agricultural development in South
East Pahang are found to be:-
Very Serjous Limitations
These are limitations to development

they severely reduce the productivity of the soil or result in severe damage

which are extremely difficult to correct;
to the soil under

cultivation,

1. Slopes steeper than 20°,
2. Massive or densely packed nodular indurated plinthite at or very
close to the surface.
3, Land disturbed by mining.
Serious Linitations

These limitations are an initial inpediment to agricult
pecial techniques or under

ural development, but

may be either corrected, ameliorated, or tolerated by the use of s
2 high standard of management:-

1. Acute nutrient deficiencies
oo.,'jﬁ



2. Very poor and poor drainage

3. Moderately steep slopes (14° - 20%)

4, fassive or compact nodular indurated piinthite within

2 foet of the surfece.

5. Tua feet or more of acid peat

6. Compacted subsoils

7. Sandy or stony textures throughout

8. Acid sulphate or highly reducing condi tions

9. Strong susceptibility o erosicn-
Minor Linitations

_These limitations, cn'y slightly reduce the productivity of the soil; generally
they may be either easily corrected, or whare they cannot, they restrict only slightly the range
of crops which may be groun.

1. Susceptibility to flooding

.2. |Imperfect drainage

3. fioderately steep siopes (6% - k')

4. iloderate compaction oi the presence of an inpenetrable layer of

indurated plinthite betusen 2 and 4 foot depth

5. Acid peat less than 2. Teet thick

6. Potential minor nuirient defictencies

7. Only slight %o mederate susceptibility to erosion
pede mechanical cultivation.
~suitability classes emerge:=

8. Woderats sicniness which may im
On the basis of these limitations, five major soil

Lass 1.

The soils in Class 1 do ot have any linitation to agricultural development, They

are suitable for a wide range of crops.

Llass 2.
stations to agricultural development and

Class-2 soils have one or more Rinor lim
Class 1 soils.

because of this they are not suitable for as vido a range of crops as

Llass 3,
erious limitation to agricultural develop-

In Class 3 are soils with at least one §
14tivated with more tolerant

ment. These soils can only be economically explitod 1 they are cu

crop such as rubber.

Llass 4,
g serious limitation to agrﬁcultural develop=

gh standard of ganagesent s available.
o L

The soils in Class 4 have more than o0

ment. They can be cultivated profitably ahon a very hi




e (P

Class 5 so 1s have at least one very serious limitation to agricultural develop-
ment, and , because of this, they are best utilised as reserved forest or wild life reserves
or for other non-agricultural pursuits.

In addition Table 6 is included to show the basic morphological characteristics
of each soil encountered and the suitability of each, w th particular roference to oil palm
cultivations
28. Suitability of the Soils for Agrigulture

0f a total of approxinately 1.73 million acres in the South East Pahang region,

onc 4illion acres (or 605 of the region) appear suitable for agricultural development under
existing management practices. A further 417,300 acres have a lower potential for such develop-
ment but over the long term, when pressure for land increases these areas may be developed for
agricultural purposes.

Table 7 shows the areas of soils of the various Classes within each sub-region.

vc&lsa
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TABLE 7 SOiL SUITABILITY BY PHYSICBRAPHIC UNITS
O L
TOTAL SUB-REGIONS ! CLASS | cuss 2i CLASS 3 | CLASS 4 CLASS 5
T | o il
8,00 | 1. Coastal Sand | 01 7,20 16710 | 56,00 970
Ridze Country i 3'
486,409 | 2. Inland Suamp 97 i 32,608 ! 11,851 | 340,077 79
Basi : 4
— ; i Tl ST
30,145 | 3, Sungei Pahang - i 22,50 | 6,975 - 820
I Flood Plain I| i .
11,260 | 4, Ayer Hitaa Do- L RN 10,520 | 590 e
'! piression - "
5,5 | 5. Poriphaial Dome | 11,720, 400 | 2,00 | 250 | 475
i land & Ridge , * !
! Country _'- ' {
55,570 | 6. Merchong Basin M9 1 340 36,700 ! 00 3,000
b i - TSP A, | —— i s
- .} " T 1}
7,91 | 7. Meatiga-ur Lop- | L0 R0 N6 | 3,900 [ 14,605 :
! lend J 1 : ] :
¥ : | : [ %
B,660 | 8. Montige-lt, So- | HOI{ WO ¢ 8,50 [ Lo 4 o
!' | | ! E ;
| { bilan Ridge | | ! :
| ! I 1 | E
! : Country : ; b __________L i)
| ! i - it ? f
' 49,240 |' 9, Jeran-Tepscok 610 0 2,39 29,050 ¢ 160 | 16,790 !
! ] |
) 1 ;
= Valley Systen | ! ; ) [
— : | | i :
5,251 410, Keratong fasin | 3,56 1,73 § 16,47 1,50 | 18,991 f
: : i ' | L s ‘
26,000 | 1V, toomy Piiitc 9,512| 295 1 mam | - | 156,747 |
R b Mighland ! | Brai= )
92,466 | 12, Rocpin Valley ! *s533| 25,36 | ek i g : . |
Laire— g l | l = !
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m_l SOIL S ITABILY
TOTAL SUB~REGIONS
18,530 [ 13. Romnin Downland
74,749 | 14, Berabong-Selcndang
| Downland
13,100 |15, Endau Lowland
2,080 | 16. Tioman
1,730,268 TOTALS
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29. Conclusions Relating to Soil Suitability

a)

b)

d)

e)

The region w'th the most extensive area of Class | soils is the
Keratong Basin. Almost 150,000 acres of land are suitable for
immediate development, probably in oil palm, and a further 20,000
acres of Class 2 so Is will almost certainly be suitable for the
same Crops.
Of smaller extent, the Peripheral Danland and Ridge Country and
the adjoining werchong Basin, should provide 15,000 and 14,000
acres respectively of Class | and 2 soils, suitable for planting in
oil palm.
The Rompin Valley and Borabong-Selendang Downland sub-regions have
approximately 26,000 and 25,000 acres of Class 2 soils respectively.
In the latter region these soils should prove eminently suited to
oil palm, but since the majority of these soils in the Rompin
Valley are alluvials, and susceptible to seasonal water-loaging
and/or flooding, they might be more profitably utilised for the
development of large scale rice cultivation. A similar extent of
Class 2 soils occur on the Sungei Pahang Flood Plain, but most of
these are currently being utilised for agriculture by smill holders.
Throughout the whole of the South East Pahang region some 680,000
acres (approximately 39 of the total) of Class 3 soils occur. An
appreciable acreage in this Class occurs adjacent to the many small
streams ant rivers as winor Yalley Soils on Alluvius, having a vari-
able potential, but probably suitable for small holders padi and dusun
crops. An extensive arca of swampy soils occurring in the southern
part of the Inland Swamp Basin and continuing south through the Endau
Lowland into North Johore could probably be developed after drainage
into an extensive rice growing area, probably of the order of 40,000
acres in cxtent. The Ayer Hitam Deprussion could also prove suitable
for a smaller rice scheme of the order of about 8,000 acres. Similarly
the areas of poorly drained sofls in the Coastal Sand Ridge Country
could provide a number of small areas for localised irrigaged padi
schemes. Similarly a large area of poorly drained sofls in the Nerchong
Basin could provide the site of yet another padi scheme.
0f the balance of Class 3 suitability soils, predominantly of seden-
211 should prove sell suited to the cultivation of rubber
eee/B1
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f)

9)

= Bliis
on eithcr small holdings or commercial plantations. Some of the
these areas, under a high degree of management could be encouraged
to produce profitable returns of 0il palm, But, should this crops
be considered, it might be desirable to think in terms of Targe
rather than small holdings. MNotabls areas which may be satisfactory
for 01 palm should be found in the Peripheral Downland and Ridge
Country, ilentiga-aur Lowland, Jeram-Tepesoh Valley System, Merchong
Basin, Keratong Basin, along the western edge of the Lesong Forest
Highlands, in the Rompin Valley, Rompin Downland and in the Berabong=
Selendang Dounland sub-regions. In addition, the extensive are:s
of Harimau Family soils, designated as Cluss 3 suitability, in the
Keratong Basin are 1ikely to prove suitable for commercial planta-

tions of oil palm.

‘The majority of Class 4 soils could be retained under forest until

pressure for land dem.nds the r reinvestigation and utilization.
Some 56,000 acres of ridge and swale topography occur throughout
the Coastal Sand Ridge Country. Although a large part of this area
is being farmed, steps should be taken to develop more extensive
agricultural practices. This region has already been the subject
of a special investigation (lves 1966/2), and there appears to be

a dofinite potential for utilization of many arcus on a mixed,
grazing, .citrus, cashew nut or coconut basis. Uthcr areas of
Class 4 soils; excepting the peats of the Inland Swamp Basin;

might also eventually prove better suited to a mixed tree crop/
grazing regime.

The areas of Class 5 suitability soils, occurring mainly in the
Lesong Forest Highlands, the fentiga-Bukit Sembilan Ridge Country,
the wentiga=Aur Lowland, the Jeram-Tepesok Valley System, the
northern part of the Keratong Basin, and on Pulau Tioman should be
kept in.furest to serve a watershed catchment protection purpose.
An acceptable arrangement would be to include these areas as Forest
Reserves by readjusting existing reserve boundaries to exclude the

areas more suited to future agricultural development.

o--/62
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PART 17

SUHARY AnD CONCLUSIURS

R — S

This report which is slightly more comprehensive than privious reconnaissance
soi |l survey reports in this series, is intended to meet an increasingly apparent need for
mor¢ detailed soils information, both for research purposes and for land use planning, Con=-
siderable time was spent in field studies directed towards deducing exactly the catenary
relationship of the var ous soil sets ano families, and it was felt that this significant
information should be incorporated into the report.

Of the soils .ncountercd, the most extensive are those members of the Rengsn :n¢
Durian Families, together with the peats of the Inland Suamp Basin. Three new soil series;
Baging, Rompin and Serok; ame described for the first time. The soils have been mapped on a
Soil Family basis as this scems to be a more satisfactory method of mapping from the ulti-
lization point of view, than the use of Soil Associations,

This under-populated region which is almost entirely forested can now be seen
as forming part of the greatest area of untapped agricultural resource in West Malaysia.
Despite the strongly weathored nature and the variety of soils encountercd, an area in excess
of one million acres «ppears to be suitable for future alienation and development in a variety
of economic crops ranging from oil palm through rubber to irrigated rice.

The areas which appear to warrant the h ghest priorities for future investiqatians
are the Keratong Basin, the Periph.ral Downland and Ridge Country and Berabong-Selendang Down-
land, which are accessible from Seganat, Pekan, and Kuala Rompin respectively and could form
the nuclei of future development plans. As longer term prospects, the Rompin Valley, Merchong
Basin, Rompin Downland and flentiga=Aur Lowland are the next obvious choices.

Conmunications could be designed to open up the Keratong Basin and the Peripheral
Dosnland an: Ridge Country, connecting through the Hentiga=aur Lowland and joining the Bera-
bong~Se Tendang Downland with a road through the Rompin Vailey. A ring road through the Werthong
Basin an- Rompin Downland would serve eventually to provide access into these areas.

Careful planning will be nccessary tu preserve areas of forest for soi ] conser=-
vation protection in the watersheds. At the same time areas of agriculturally unsuitable soils
could be corsidered for development as wild life sanctuaries or hunting and other recreational
preserves, The interests of the large aborigine population wust also be considered in any
allocation plans for agricultural settlements

Land is the heritage of the people of Halaysia. Uso the soils wiscly and they will

repay many-fold; used unwisely the soils can become impoverished and barren, lcaving many problems

for future gencrations.

.l’/a3
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APPENDIX 1

DESCRIPTIONS OF TYPICAL PROFILES OF THE MAJOR

SOILS OF SOUTH-EAST PAHANG

Full profile description and laboratory analysis of major soil series have been
obtained and are given 'n the following pages.

flechanical analysis was done by the Bouyoucos Hydrometer method with "Tetron" as
a dispersant.

pH was determined with a glass electrode.

The Walkley - Black method was applied to carbon determination while the micro-
Kjeldahl method was used :n the nitrogen determination the catalyst being a mixture of selenium,
copper sulphate and potassium sulphate.

Easily soluble phosphorus was obtained by leaching with a solution of 2l sodium
chloride and 0.2 hydrochloric acid and extraction with 0.1N sodium hydroxide.

Easily soluble potassium was determined by extraction in N/2 acetic acid {;ation
10.1) followed by estimat on n the large flame photometer.

Organic phosphorus was determined by finding the difference between the phosphorus
content of an ignited 0.3N NaOH extract and 2n un~ignited extract.

Cation exchange capacity values were obtained by leaching with 0.IN bar um chloride
and titrating with N/50 versenate. Percentage base saturation was calculated as a function of
the total cations present in the leachate.

Soil samples were also digested in 6N hydrochloric acid for B hours after ignition

at 45000 for 2 hours, This method was used for the determination of iron, calcium and magnesium

bes: des the more resistant forms of phosphorus and potassium.

(Horizon nomenclature after Leamy &
Panton 1966).
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Series: JERANGAU (1)

Family: Kampong Kolam

Great Soil Group: Red Brown Oxisol

Location: About 2 miles north of Bt. Ibam on the Bt. Hitun uad.

Map Sheet and Grid Reference: 99/187018

Terrain: Rolling P

Vegetation: Primary forest - lowland dipterocarp

Elevation: 150" a.s.l, Rainfall: 80.1C0°
Drainage: Well drained

Erosion: Sheet erosion on clearing

Parent rock: Diorite

Profile:=

Aeh 0- 23" Brown to dark broun (7.5YR 4/4); clay; friabic;
moderate to strong fine subangular blocky nd mediun
crunb; cozmon fine woody roots; manv fine pores;
diffuse poundary to:~

AB 23~ Q" Strong brown (7.5YR 5/6); clay; friable; moderate
very fine to medium subangular biocky and medium
crunb; few largz woody roots; many pores and patch
clayskins; a few, tine , faint, dusky red mottles
present; distinct boundary to:-

Bt g-17" Yellowish red (5YR 5/8); clay; friable to firn;
moderate to strong. mediun to very fino subangular
blocky; fow woedy roots; many pores; abwmdant clay-
skins coating most peds and pores; distinct boundary to:

Bten 17-36"+ Yellowish red (5YR 4/8); stony clay; friable; weak to
noderate, very fine and fine subangular blocky; rare
roots; few pores; discontinuous clayskins on some peds
and coating stones; abundant fine subanguiar laterite

stones and rare large diorite boulders.

Notes: A 1ittle too red in B horizon for modal Jerangau
Capability Classification: Class |

Linitations: 1. Stony subsoil may impede rooting.
ves]08
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Series: KATONG (1)

Family: Kampong Kolam

Great Soil Group: Red Broun Oxisols

Location: Track to Kuala Rekoh - Pahang/Johore border.

ilap Sheet and Grid Reference: 106/843379

Terrain: Undulating 3

Vegetation: Primary forest - Lowland Dipterocarp forest

Elevation: 160" a.s.l. ' Rainfall: 75-80"
Drainage: loderately well drained.

Erosion: Wil

Parent rock: Intermediate (andesitic) tuff.

Profile:=

Ah0-2"  Dark yellowish brown (10YR 4/4); clay loam; very friable to friable; weak,
medium and fine subangular blocky, fine crumb and fine granular; abundant
fine roots; common fine pores; fine incorporated humus present; distinct
boundary to:=

he 2=10"  Yellowish brown - strong brown (10YR 5/8~7.5YR 5/6); clay loam friable;
moderate, medium and fine subangular blocky and fine granular; common fine
roots; common channels and very few casts; common pores; very fine angular
quartz fragments present; diffuse boundary to:-

AB  10-22"  Brown (7.5YR 4/4=5/4); clay; friable; mederate to strong, fine and medium
subangular blocky and fine granular; common roots and channels; common
pores; clayskins on some peds and lining channels and pores; fine angular
quartz fragments; diffuse boundary to:-

Bt 22-34"  Reddish brown (5YR 5/4); clay; friable; moderate fine and medium subangular
blocky and medium granular; few roots, common fine channels; common pores;
clayskins on some peds and lining channels and pores; fine anqular quartz
fragments; few, fine, faint, yellowish red mottles, distinct boundary to:-

BG  34-46"+ Yellowish red to reddish brown (5YR 4/6-5/4); clay; firm moderate to weak,

medium and fine subangular blocky; common channels; few pores; rare clayskins

in channels.

Notes: In the weathered state parent rock has a black, red and white variecated appearance.

Capability Classification: Class 1.
Uinitations: 1, Shallos soils

2.. Sheet erosion on stronger slopes. ass/T0
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Series: JEWPOL (2a)

Family: Jempol

Great Soil Group: Red Brown Oxisols

Location: Timber track north of Pekan Jabi just inside Pahang.
Hlap Sheet and Grid Reference: 106/853366
Terrain: Rolling to hilly

Vegetation: Primary forest - Lowland Dipterocarp forest
Elevation 200' a,s.]. Rainfall: 75-80"

Drainage: Moderately well drained.

Erosion: Some sheet erosion.

Parent rock: Weathered shales and tuffaceous sandstones.

Profiles=
Ah 02"
he  2-9%
Btj 9-21%
Btv 21-43"
BCen 43-54"
Cu 54"y

Notes:

Brown (7.5YR 5/4); clay loas, loose; moderate to strong, fine granular, fine
subangular blocky and finecrumb; abundant fine roots, common fine channels;

few pores; incorporated humus indistinct boundary to:=~

Yellowish red (SYR 5/6); clay loam to clay; friable, peds friable to firm,
moderate fine and medium subangular blocky and fine granular; many fine and
small roots; few channels; few ant casts; rare pores, rare clay-

skins; few, f ne, faint reddish mottles; indistinct boundary to:-

Reddish broun (5YR 4/4); clay; firm, peds firiable to firm; moderate to strong,
coarse to fine subangular blocky and fine granular; few roots, few channels;

and few ant costs; fes pores, patchy clayskins on some peds and channels;
diffuse boundary to:-

Yellowish red (5YR 4/6); clay; firm, peds firm; moderate coarse to fine sube
angular blocky; few roots, rare channels; few pores, many clayskins coating
most ped faces; many, fine, distinct red and pinkish white (7.5YR 8/2) mottles;
distinct boundary toi-

Yellowish red (5YR 4/6) stony clay; weak cementation, moderately compact; weak,
coarse to fine subangular blocky; rare roots; patchy clayskins on some peds;
many, fine, distinct red ‘and pinkish white mottles; stony with nodular laterite
gravels and angular quartz; distinct boundary to:-

Weathering shales and tuffaceous sandstones.

Capability Classification: Class 3

Limitations: 1. Hilly terrain 3. Stony soils.
2. Compact subsoil susldl}
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Series: JERAM (2b)

Family: Jempol

Great Soil Group: Red Brown Oxisols

Location: Just east of Kg. Buloh Nipis

flap Sheet and Grid Reference: 98/192905

Terrain: Hilly 16°

Vegetation! Primary forest - Lowland Dipterocarp forest
Elevation 100: a.s.l.

Drainage: Well drained

Erosion: Subject to sheet and rill erosion on clearing.

Parent rock: Red shales (slightly laterised)

Profile:-

Ae  0-4"  Yellowish red - reddish yellow (5YR 5/6-6/6); clay loam; friable to firm; weak to
moderate, fine and medium subangular blocky; abundant fine roots, few fine channels;
common pores, few weak eluvial clayskins; diffuse boundary to:-

AB 4=12"  Yellowish red (5YR 5/6); clay loam; friable; weak fine and medium subangular blocky
breaking to weak fine platy; may roots, few fine channels; common pores, patchy clay-
skins on some peds and channels; diffuse boundary to:-

Bt 12-19" Yellowish red (5YR 5/6~5/8); clay loam to clay; friable to firm; weak fine and medium
subangular blocky breaking to weak very fine angular blocky; few fine roots, few fine
channels; common pores, discontinuous clayskins on ped faces and in pores, and
channels; common, very fine, subrounded, slightly laterised shale fragments; distinct
boundary toi-

Cucn 19-36"+ Red to yellowish red (2.5YR 4/6-5YR 5/6); stony clay; firm; weak, coarse subangular
blocky breaking to fine angular blocky; few pores, almost continuous clayskins

coating peds; many gravel sized fragments of laterite and slightly laterised red

shale.

Notes;
Capability Classification: Class 3

Limitations: 1, Hilly terrain
2.. Shallow soils. 12
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Series:  MUNCHONG (3) Profile No: SEP 040
Family: Hlunchong
Great Soil Group: Red Brown Oxisols
Location: One mile west of Sg. Tepesok and 6 miles south of Bt. Iban.
iap Sheet and Grid Reference: 98/168897
Terrain: Rolling - §° at the foot of a low ridge.
Vegetation: Primary forest
Elevation: 50' a.s.l. Rainfall: 90-100",
Drainage: MWell drained
Erosion: Nil

Parent rock: Shales

Profiles-

heh 0-3"  Yellowish brown (10YR 5/6); loam to silty clay loam; very friable to friable;
moderate medium and fine subangular blocky and weak fine crumb; many roots, few
medium channels, diffuse boundary to:-

AB 3-10"  Strong brown (7.5YR 5/6); silty clay loam; friable; weak to moderate, medium and
fine subangular blocky; common roots, common, medium and fine channels; fow pores,
patchy clayskins lining pores and channels; few, fine, distinct pale brown mottles
at the top at this horizon; diffuse boundary toi-

Btj 10-23"  Strong brown (7.5YR 5/6); clay loam; friable; moderate fine and very fine sub=
angular blocky and fine crumb; rare roots, few channels; common pores, dis~
continuous clayskins on peds and lining channels and pores; diffuse boundary to:-

Btv  23-36"+ Strong brown to yellowish red (7.5YR 5/6-5YR 5/6); clay loam; friable to firm;

moderate fine subangular blocky and fine crumb; rare roots, common pores, almost

continous clayskins on peds and lining pores.

Notes:
Capability Classification: Class 1
Limi tations:

RWAK
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Series: SEGA.T (4) Profile No: SEP 079
Family: Segamat
Great Soil Group: Yellow Red Oxisols !
Location: Origin Rentis 62{903, 10 chains north of Pahang/Johore border on Kuala Rekoh Track,
Hap Sheet and Grid Reference: 106/844380
Terrain® Undulating §°
Vegetation: Primary forest = Lowland Dipterocarp forest
Elevation: 150" a.s.1, Rainfalls 75-80"
Drainage: Very well drained.
Erosion: Ni)

Parent rock: Andesite

Profile:-

Ah 0-1"  Reddish brown (2.5YR 4/4); humic clay loan; very friable; moderate, fine granular
and’ fine crumb and some fine subangular blocky; abundant fine roots, few obvious
channels; common pores; distinct boundary to:-

1=11" Yellowish red (5YR 4/8); clay loan to clay; friable to firm; moderate fine and
medium subangular blocky and fine granular; many roots, common channels; common
pores, patchy clayskins on some peds; rare gritty laterite fragments; indistinct
boundary to:-

11-25" Red (2.5YR 4/8); clay; very firm, peds firn; strong medium and coarse subangular
blocky; many fise roots, common channels; few casts; few pores; many clayskins
on peds and in channels; reddish brown in colour; rare, fine, faint, pale yellow
mettlcs; few nodular laterite gra vels; indistinct boundary to:-

25-36" Red (2.5YR 4/6); clay; firm, peds friable; moderate medium to fine subangular
blocky; few small roots, few channels; few pores, patchy clayskins on peds;
few nodular laterite gravels; indistinct boundary to:-

36~42"+ Red (2.5YR 4/6); firm, peds friable; moderate fine and medium subangular blocky;
few channels; few pores, patchy clayskins on ped faces; common, medium, distinct

pale yellow mottles; slightly stony, subangular decayed andesite stones.

Votes: The 6 HC1 soluble FepO figures are rather lox for this soil.
Capability Classification: Class |

Limi tati ons: None

l'./?#
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Series: TAVY (6) Profile No:
Family: Tavy
Great Soil Group: Concretionary Oxisol

Location: Just beside timber track about 2 miles from Jalan Cheroh in the Tersang Forest
Reserve, Pahang,

Terrain: 5° slope in near level terrain.
Vegetation® Primary forest

Elevation:

Drainage:

Erosion:

Parent rock: Shale . |

Profiles-

Ah 0-4" Yellowish brown (10YR 5/6); frizble silty clay loan with a moderate fine and
medium subangular blacky, granular and crumb structure; abundant roots; many
casts and channels; many pores; weakly developud clayskins; few quartz grits,
boundary diffuse,

he 4=14"  Yollowish brown to brown yellow (10YR 5/6-6/6); friable silty clay loam;

moderate medium, coarse and fine subangular blocky structure; many roots, casts

and channels; many pores; moderately developed clayskins; few fine angular
quartz fragments; few faint fine reddish yellow 47.5YR 6/6) mottles; very few
nodular laterite gravels; boundary indistinct.

Bent  14=21" Strong broun (7.5YR 5/8); friable very gravelly silty clay; weak coarse and
medium subangular blocky and fine crumb structure; fow roots, casts and
channels; few pores; moderately developed clayskins; fuu fine angular quartz
fragacnts; few medium reddish yellow (7.5Yk 6/6) imottles; dbundant stones

and gravels~of nodilar laterite; boundary<indistintd, :

Ben  21-33"  Yellow red (5YR 5/8); friable to firm very stony clay; weak coarse and medium

subangular blocky structure; very few roots and channels; few pores; moderately

developed clayskins; many faint strong brown (7.5YR 5/8) mottles; abundant
stones and gravels of nodular and fragmental laterite; boundary distinet.

C 33-52"  Variegated strong brown (7.5YR 5/8); weak red (10YR 4/4) and red (10YR 4/6)
friable stony clay; weak medium and fine subangular blocky structures; very
few roots; feu pores; strongly developed reddish yellow (7.5YR 6/8) mottles;
many angular laterite stones and gravels becoming few with increasing depth.

Notes:

Capability Classification: Class 2

Limitations: Somewhat compact nature and shallow depth of horizon of indurated plinthite
fragments.

o-a/?ﬁ
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Serfes: RENGAN (7) Profile No: S.P 058
Eanily: Rengam
Great Soil Group: Red Yellow Ultisols
Location: Ulu Sq. Atoh, about 4 mil.s north of Kg. Gambir.,
flap Sheet and Grid Reference: 106/95849]
Terrain: Undulating A dissected erosion surface
Vegetation: Primary forest - Lowland Dipterocarp forest
Elevation: 200" a.s.l, Rafnfall: 80-90"
Drainage: Well drained
Erosion: Gullying on clearing

Parent rock: Granite

Profile:-

Ah - 0-23"  Brown to dark brown (10YR 4/3) coarse sandy clay loam; very friable; moderate
very fine and fine subangular blocky and fine medium granular; many fine roots,
common channels; many pores; common angular quartz grains; diffuse boundary to:-

Ae  23-13"  Yellow (10YR 7/6), coarse sandy clay; very friable; peds friable; moderate very
fine medium subangular blocky and medium and fine granular; few roots; common
fine channels; many pores; weak patchy clayskins in some channels; common angular
quartz grains; diffuse boundary to:-

Bt 13-48"  Reddish yellow (7.5YR 6/7); coarse sandy clay; very friable, peds friable; weak
to moderate, fine and medium subangular blocky and moderate fine and medium granular;
few roots, common channels; many pores; discontinuous clayskins in channels and
on some peds; common angular quartz griins; diffuse boundary to:-

BCn  48-84"+ Reddish yellow (7.5YR 6/7); gritty clay; very friable; weak to moderate medium
and fine subangular blocky and medium and fine granular; rare roots, few channels;
comnon pores, almost continuous clayskins (7.5YR 6/6) on peds and in pores and

channels; many angular quartz grains; many, medium to large, distinct red blotches

appearing at 7' depth.

Notes:
Capabi lity Classification: Class 1
Limitations: 1. Susceptibility to erosion n steeper areas.
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Series: SERDANG (8a) Profile No: SEP 075
Family: Serdang

Great Soil Group: Red Yellow Ultisols

Location: About half a mile east of the Kuala Rekoh track at the Pahang/Johore border.
lap Sheet and Grid Reference: 106/857926

Terrain: Rolling 7 on top of a low hill

Vegetationz Primary forest - Lowland Dipterocarp forest.

Elevation:

250" a.s.l. Rainfall: 75-80"

Drainage: Well drained.

Erosion: Sheet erosion on clearing

Parent rock:

Profile:=
Ah 02"

Ae 2-9"

AB 9-20¢

Btj 20-38"

Bt 38-56"

Sandston s and quartz veins.

Dark brown (10YR 4/3-3/3); sandy loam; very friable, moderate fine and very fine
subangular blocky and fine granular, abundant fine roots, common channels; in~
corporated humus, common fise angular quartz grains; distinct boundary to:-

Yellowish brown (10YR 5/6); sandy clay loam; friable, peds very friable; moderate
to weak fine and medium, subangular bocky breaking to medium granular; common
large and fine roots, many fine channels; few pores, patchy eluvial clayskins
lining channels; incorporated humus; indistinct boundary to:=

Yellowish brown (10YR 5/8); sandy clay loam; friable peds very friable; weak to
moderate, fine and medium subangular blocky, breaking to fine and medium granular;
few roots, many fine and small channels; few fine ant casts; few pore, p.tchy clay-
skins lining channels; and pores; incorporated humus and some fine angular quartz

grains indistinct and irregular boundary to:-

Strong broun (7.5YR 5/6); sandy clay loam to sandy clay friable to firm; weak
fine and medium subangular blocky; few roots, common fine channels; few pores,
patchy clayskins on ped faces and in pores and channels; incorporated humus;
some fine subangulir quartz grains; indistinct boundary to:-

Strong broun (7.5YR 5/8); sandy clay; friable, peds friable to firm; weak fine
subangular blocky; rare roots, fcu channels; common pores, discontinuous clay-
skins on peds and in pores and chinnels; incorporated humus from dead roots;
some fine subangular quartz grains; ind stinct boundary to:-

BC 56-72"+ Reddish yellow(7.5YR 6/8); sandy clay; friable; peds friable to fir; weak fine

and medium subangular blocky; rare roots, few channels; common pores, rare
thin clayskins.

Notes: Rare indistinct pale yellow mottles in B horizon.

Capability Classification: Class 1

Limitations:

1. Susceptibility to erosion.
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Series: KED#H (8b) Profile Ho: SEP 101

Family: Serdang

Great Soil Group: Red Yellow Ultisols

Location: Side of ridge on eastern edge of Ulu Sq. Serai valley
ilap Sheet and Grid Reference: 99/362080
Terrain: Steep - 22°

Vegetation: Primary forest - Lowland Dipterocarp forest
Elevation: 250' a.s.1, Rainfall: 110-120"

Drainage: iell drained

Erosion: Sheet and rills - gullying on clearing

Parent rock:

Profile:-
Ah  0-13"

Ae 135"

AB 5-12v

Btj 12-26"

Cc 26"+
Notes:

Sandstone

Brown to dark brown (7.5YR 4/4); loamy sand; loose to very friable, peds
very friable; moderate fine crumb, fine granular and weak to moderate,
very fine subangul r blocky; many small roots, many channels, few casts;
many pores; distinct boundary to:-

Brown (7.5YR 5/4); sandy loam; very friable, peds friable; weak to moderate,
fine and medium subangular blocky and fine crumb; many small roots, many channels,
few casts; common pores; diffuse boundary to:=

Brown (7.5YR 5/4); sandy clay loam; friable, peds friable; weak to moderate
fine and medium subangular blocky and fine crumb; common fine roots, common
channels, few casts; common pores, patchy clayskins on some peds and in pores
and channels; diffuse boundary to:-

Brown (7.5YR 5/4); sandy clay loam to sandy ®ay; friable to firm, peds friable;
moderate fine cast granular, moderate to weak, fine and medium subangular
blocky and fine crumb; few roots, common channels; many ant casts; common pores,
discontinuous cl-yskins reddish brown in colour, coating pores and channels

and on cast granular peds; distinct and irregular boundary to:-

Brown (7.5YR 5/4); sandy clay; friable to firm, weak fine and medium subangular
blocky; rare roots, fe« channels; common pores, patchy clayskins on peds;
common, fine, distinct, yellowish broun mottles; slightly stony, small and large
angular sandstones and nodular laterite stones - stones increasing with depth.

Capability Classification: Class 5

Linitation: 1. Steep slopes
2. Shallow stony soils
3. Very high susceptibility to erosion.
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Series: HaRluAU (9) Profile No: SEP 077

Family: Harimau

Great Soil Group:

Location: Ulu Sg. Rekoh, Chain 200 Rentis Ch 1 (0°)
Mlap Sheet and Grid Reference: 106/885394

Terrain: Rolling - site on edge of terrace - slope 14°

Vegetation: Pr mary forest - Lowland Dipterocarp forest
¢ 150" ausil. Rainfall: T75-80"

Elevation

Drainage: Moderately well drained.

Erosion: Sheet erosion on clearing

Parent material: Older Alluvium (fluvratile)

Profile:-
Ah

he(h)

BA

Bt

RC

Notes:

0-2"

2-1]"

11-22"

22-46"

46-60"

60-70"

Dark yellowish brown (10YR 4/4}; sandy loam; very friable; mederate fine and
medium subangular blocky and fine granular; abundant fine roots, few fine
channels; rare fine pores; incorporated hunus, common angular quartz grains;
distinct boundary to:

Brownish yellow (10YR 6/6); loam sandy clay loam; very friable to friable;
weak to moderate medium and fire subangular blocky and fine granular, common
fine and medium roots, few channels; few pores; incorporated humus, common
angular quartz grains, diffuse boundary to:-

Brownish yellow (10YR 6/6); sandy clay loam; friable; weak to moderate fine
and medium subangular blocky and medium and fine granular; few roots, common
channels; comaon pores; ma y anqular quartz grains; few, fine, faint pinkish
gray mottles; diffuse boundary to:-

Brownish yellow (10YR 6/8); sandy clay loam; friable; weak to moderate medium
and fine subangular blocky and fine granular; rare roots, few channels; many
pores, discontinuous clayskins in pores and on peds; many angular quartz grains;
few, fine, faint, red and yellowish red mottles; diffuse boundary to:-

Brownish yellow (10YR 6/6-6/8); sandy clay loam; very weakly cemented, peds
friable; weak fine and medium subangular blocky and fine granular; few channels;
common pores, rare clayskins along channels; many angular quartz grains; many
fine, distinct, yellowish red mottles; distinct boundary to:-

Reddish yellow (7.5YR 6/6-7/8) sandy clay loam; frishle to very friable; weak
fine and medium subangular hlocky and fine granular; few channels; common pores;
many angular quartz grains; many, fine nd medium, prominent yellowish red and

pale yellow mottles.

Capability Classification: Class 3

Limitation:

1. Very low nutrient status

2. Susceptibility to erosion youlB0
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Series:

ThiPOI (9)

I )
Profile Ho: SEP 076

Family: Harimau

Great Soil Group: Red Yellow Ultisols

Location: wile 2 on rentis running north-east from origin on Kuala Rekoh at Pahang/

Johore border.

Wlap Sheet and Grid Reference: 106/878389

Terrain: Gently undulating - £ eroded high level terrace

Vegetation: Primary forest - Lowlind Dipterocarp forest

Elevation:

150! a.s.1. Rainfall: 70-80"

Drainage: Moderately well drained

Erosion: Nj

Parent material: Older alluvium (fluviatile)

Profile:=
Ah 0-4"
he  4=10"
AB  10-22"
Bt 22-42"
BC  42-70"+

Yellowish brown, (10YR 5/4); sandy loam to sandy clay loan; frizble; moderate fine
subangular blocky vith fine granular and fine crumb; abundant fine roots, few
channels; common pores; some incorporated humus; distinct boundary to:-

Yellowish brown (10YR 5/6-5/8); sandy loam to sandy clay loam; friable :
moderate to weak, medium and fine subangular blocky and fine granular; many
fine roots, and few small channels; few pores; thin patchy clayskins lining
root channels, some incorporated humu;; indistinct boundary to:-

Strong brown to reddish yellouw (7.5YR 5/°=3/0); san'y clay; fri blu; <2k to
moderate, medium and fine subangular blocky and medium and fine granular; feu
roots, few channels; common pores; discontinuous clayskins lining roots and
channels; indistinct boundary to:-

Reddish yellow (7.5YR 6/8); sandy clay; friable to firm, peds friable; weak to
moderate, medium and fine subangular blocky, breaking to fine granular; few
roots, few channels; few pores, discontinuous clayskin lining roots and channels;
and on grain surfaces; many, fine and medium, distinct, red mootles; distinct
boundary to:-

Reddish yu1low (7.5YR 6/6-7/6); sandy cliy; slightly compact, peds firm; very
weak, fine and medium subangul:r blocky; rare channels; few pores; variegated
with approximately 508 red mottles of varying sizes; abundant fine quartz grits
and few nodular gravels of indurated plinthite.

Notes: Quartz grits recognisable throughout.
Capabi 11ty Classification: Class 3

Limitations: 1, Generally major and minor rutrient deficiencies.

2'

Susceptible to gully erosicn.

ees/B]
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PENE + 410

Series: KAJuNG (9) Profile No: SEP 054

Family: Harimau

Great Soil Group: Red Yellow Ultisols

Location: Kampong Kuala Rekoh = S9. Keratong
Wap Sh.et and Grid Reference: 106/891447

Terrain: floderately steeply sloping 15° - terrace edge

Vegetation: Abandoned aborigine ladang
Elevation: 120" a.s.1. Rainfalls 90-100"

Orainage: floderately well drained.

Erosiqn: Sheet

Parent material: Ulde# ﬂiluvium

Profile:=

Ap 07"
he 7317
AB 17-27"
Bty 27-3m
8C 37-60"
Cu 60"+

3:::::? litter of fragnents of organic material and wash of subangular quartz
Dark grayish brown (10YR 4/2); sandy loam; very friable to friable; weak
to moderzte fine and very fine subangular blocky; common fine roots, few
channels, few pores; common small pieces of carbon; diffuse boundary to:-

Pale yellow (2.5Y 7/4); coarse sandy loam to coarse sandy clay loam; friable;
weak to moderate fine and medium subangular blocky; common very fine roots,
few channels; few pores; small pieces of carbon; indistinct boundary to:-

Pale yellow (2.5Y 7/#}; coarse sandy clay loam; friable; weak fine and medium
subangular blocky and moderate to wesk fine crumb; few fine channels; few
pores, patchy clay skins lining pores; distinct boundary to:-

Brownish yellow (10YR 6/8); coarse sandy clay; firm, weak fine and medium
subangular blocky; rare channels; few pores, patchy clayskins in pores
and channels and on some ped faces; common, fine, faint, 10YR 6/8 mottles;

diffuse boundary to:=

Brounish yellow (10YR 6/6) coarse sandy clay; very firm; very weak fine and
medium subangular blocky; rare channels; few pores; patch clayskins in
channels and pores; many, fine and medium, distinct white and red mottles;

gradually merging to:-

Reddish yellow, strongly mottled, stony clay, with abundant quartz grains
and grits, rounded quartz gravel and rare nodular lateritic concretions,

Notes: Common angular and subangulsr quartz grains throughout.

Capability Classification: Class 3
Limitations: 1. Usually very low nutrient levels - often with trace

element defieciencies.

2. Subject to erosion on terrace edges.

001/82
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Series: * DURIAN (10) Profile No: SEP 035
Family: Durian

Great Soil Group: Yellow Grey Ultisols

Location: Just west of the §. Tepesok, 6miles south of B+, Ibam

Hap Sheet and Grid Reference:

Terrain: Gently undulating 2

Vegetation: Secondary forest 20 years regrouth after clearing

n
Elevation: 70" a.s.]. Rainfall: 95-100
Drainage: Ioderately well drained,

Erosion: Nil

Paranent material/rocks fottled clay over quartz porphyry

Profile:-

Aeh  0-4"  Yellowish brown (10YR 5/4); very fine sandy clay loam; friable; moderate fine
subangular blocky; many fine roots, few channels; few pores; diffuse boundary to:=
Ae 4-8"  Yellow (10YR 7/6); very fine sandy clay loam; friable; moderatc to a strong,
fine subangular blocky; common roots, few channels, few casts; fow pores, patchy
clayskins in channels; a fine white coating on some ped faces; diffuse boundary to:-
BA~ 8-24" Brownish yellow (10YR 6/8); clay loan; friable to form; moderate to weak, fine
and medium subangular blocky and weak fine platy; few roots, few casts, few channels;
few pores, discontinuous clayskins on ped faces and :n pores and channels distinct
boundary to:-
Bt 24-36" Brownish yellow (10YR 6/6); clay loam; slightly compact, peds friable; weak,
fine and medium subangular blocky; few roots, few fine channels; few pores,
discontinuous clayskins on ped faces and n pores and channels; rare, fine,

subangular and nodular laterite gravels.

Notes:
Capability Classification: Class 3

Limitations: 1. Compact subsoil
2. Often stony below 3!
3. Susceptible to erosion on steeper slopes.

«es/83
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Series: BUNGOR 1 10b) . Profile No: SEP 049
Family: ODurian

Great Soil Group: Yellow Gray Ultisols

Location: itile 22 Pekan - Batu Balek road

iiap Sheet and Grid Reference: 3 D/9/379384

Terrain: Undulating 2° - broad ridge of old erosion surface
Vegetation: Two year old rubber and lalang

Elevation: 50' a,s.l, ' Rainfall: 120-130"
Drainage: Moder:tely well drained,

Erosion: Nil

Parent rock: Quartzite

Profile:=

Ap - 0-0"  Dark grayish brown (10YR 4/2); sandy clay loam; very friable to friable; moderate
to strong, very fine and fine subangular blocky and fine east granular; many fine
and medium roots, rure casts, rare channels; few pores; some angular quartz grains;
distinct boundary to:=

Ae  9-17"  Yellowish brown to brownish yellos (10YR 5/6-6/8); sandy clay loam; friable; weak
to moderate, fine and mediun subangular blocky; few roots, common casts, channels;
and pores; some angular quartz grains; common, fine, distinct, reddish yellow and
brown mottlcs; diffusc boundary to:-

Btj 17-30" Brownish yellow (10YR 6/6); sandy clay; firm; moderate fine and medium subangular
blocky and fine granular; rare roots, rare casts and channels; few pores, dis-
continuous; very thin, clayskins on peds and in channels; some subangular quart:
grains, diffuse boundary to:-

Bt 30-39" Reddish yellow (7.5YR 6/8); sandy clay to clay; firm, moderate fine and medium
subangular blocky and fine granular; rare finu channels; fuw pores, patchy very
thin clayskins on peds and in channels; and pores; some angular and subangul.r
quartz grains; diffuse boundary to:=

Bti 39-60"+ Brownish yellow (10YR 6/6); clay; very firm; weak to moderate fine and medium sub~
angular blocky and fine granular; rare finc channels; few pores, patchy clayskins

on peds and in pores and channels; somw angular and subangular quartz grains; many

fine prominent red mottles,

Notes:
Capability Classification: Class 2

Linitations: 1. Compact subsoil
2. Susceptible to erosionon steep slopes. ees/Bd
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Series: KUALA BRANG (10) Profile No: SZP 100
Family: Durian
Great Soil Group: Yellow Gray Ultisels
Location: Side of ridge on easturn edge of valley of Ulu Serai.
tap Sheet and Grid Reference: 99/382077
Vegetation: Primary forest - lowland Dipterocarp forest.
Elevation: 250" a.s.l.
Orainage: Well drained Rainfall: 110-120"

Erosion: Sheet = rills and gullying on clearing

Parent rock: Banded sandstones

Profile:= 1

Ah  0-13"  Brown to dark brown (7.5YR §/4); sandy loam; loose to very friable; peds friable
weak to moderate, veryfine subangular blocky, fine crumb and fine granular; few
fine roots, few channels; few casts; common to many pores; incorporated humus
and fine anqular quartz grains; distinct boundary to:~

Ae 136"  Yellowish brown (10YR 5/6); sandy loam; friable; peds very friable; weak fine
and medium subangular blocky, and fine crumb; few roots, conmon channels, few
casts; common pores; fine angular quartz grains and incorporated humus; diffuse

boundary toi=

A8 B-10"  Yellowish brown to brownish yellow (10YR 5/6-6/8); sandy loam; friable, peds
friable, peds friable; weak to moderate, fine and medium subangular blocky and
fine crumb; few roots, common channels; few castsj common pores, few very thin
clayskins lining channels; fine angular quartz grains; and incorporated humus;

diffuse boundary to:-

Bt  10-28"  Brownish yellow (10YR 6/6); sandy loam to sandy clay loam; friable to firm;
friable to firm, peds friable; weak to moderate, fine and medium subangular .
blocky and fine crumb; few roots, common channels; common pores, few very thin |
clayskins lining channels; fine angular quartz grains; few, fine, distinct,
yellowish red and strong brown mottles; diffuse boundary to:-

BC  28-36"  Reddish yellow (7.5YR 6/8) sandy clay loan; firm, peds friable; weak to moderate,
fine and medium subangular blocky and fine crumb, few roots, common channels;
conmon pores, patchy clayskins in pores and channels; fine ungular quartz grains;
few, fine distinct, yellowish red, nottles; below 36" bucoming extremely stony

with sandstone boulders.

Notes: 1, ifay be slightly truncated .
2. Common ants nests in voids throughout. _

Capability Classification: Class 3

Limitations: 1. Hilly terrain ‘
2. Sandy soils
3. High susceptibility to erosion. ves/85
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Series: PENYABONG (11) Profile No: SEP 095
Family: Kulai

Great Soil Group: Yellow Grey Ultiscls

Location: Tanjong Batu, JKR Quarry

Map Sheet and Grid Reference: 100/758042

Terrain: Strongly sloping 18° on side of low hill

Vegetation: Lalang and low bushes and young rubber

Elevation: 125" a.s.1. Rainfall: 110-120¢

Orainage: Well drained

Erosion: Highly susceptible te rillwash and gullying
Parent rock: Rhyolitic tuff

Profile:=

Ah 0-1"  Dark greyish brown (10YR 4/2); silty clay loam; loose to very friable, peds
friable; moderate to strong, medium and fine crumb and granular; moderate,
very fine subangular blocky; many fine roots; many channels; many casts; few
pores; incoporated humus; diffuse and irregular boundary to:-

he  1-4"  Brown (7.5YR 5/2) clay loam; friable, peds friable; moderate strong; fine
to very fine subangular blocky, fine granular and fine crumb; many fine and
small roots, common channels; common casts; common pores; thin clayskins on

casts; rare, angular, stones, of rhyolitic tuff; distinct boundary to:-

AC 414"  Brown (7.5YR 5/4); stony clay loam; friable to firm, peds friable; moderate
to strong, fine subangular blocky and fine granular; common fine and medium
roots, many channels, common casts; common pores, thin clayskins on casts;

very stony, angular, gravel to large stones of rhyolitic tuff.

Notes:

Capapility Classification: Class 5

Limitations: 1. Generally steep terrain
2. Shallow soils
3. High susceptibility to erosion.

«s+/85
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Series: BATU ANAM (12) Profile No: SEP 062

Family: Batu Anam

Great Soil Group: . Yellow Grey Ultisols

Location: Just north of Bukit Chepamak on track to Batu Geng
Map Sheet and Grid Reference: 91/112989

Terrain: Rolling 5 on dissected old erosion surface

Vegetation:

140"

a.5.1. Rainfall: 100-110"

Drainage: Somewhat imperfectly drained

Erosion:

Parant rock:

Profile:=~

Notes:

0_] _}il

13-12"

12-18"

18-27"

Minor sheet
Shales

Dark brown (7.5YR 4/2); loam to clay loam; very friable, peds friable;
moderate to weak fine subangular blocky and weak fine crumb; many roots,
common fine channels; few pores; some incorporated humus; distinct
boundary to:-

Pale yellow, (2.5Y 8/4); silty clay loam; friable moderate to weak

medium and fine subangular blocky, common roots, few channels; few pores;
diffuse boundary to:-

Pale yellow (2.5Y 7/4); silty clay loam; firm; veak medium and fine sub-
angular blocky; few pores; common, very fine and fine, distinct light
grey mottles; distinct boundary to:=

Pale yellow (2.5Y 7/4); silty clay; firm, weak, nedium and fine subangular
blocky; rare pores; rare angular quartz grains; many, fine and medium,

distinct, light grey and strong brown mottles; distinct boundary to:-

27-48™+ Pale yellow (2.5Y 7/4); silty clay; very firm; weak medium and fine sub~

angular blocky; rare pores, patchy clayskins; many, fine and medium pro-
minent white and yellowish red mottles; few quartz grits and some fine

nodular gravels of indurated plinthite.

Capability Classification: Class 3
Limitations: 1.

2.
3.

Often over hilly terrain
Compact subsoil
Low nutrient levels.

oes/87
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Series: HARANG (12b) Profile No: SEP 063
Family: Batu Anam

Great Soil Group: Yellow (irey Ultisols

Location:  Just south of Sunget Dimor on the track from Batu Geng

iap Sheet and Grid Refurence: 91/099085

Terrain: Undulating 4° - old erosicn surface

Vegetation: Primary forest

Elevation: 120" a.s,1, Rafnfallt 100-110"

Drainage: Moderately well drajned

Erosion: Nil

Parent rock: Shales
Profile:=

Ah  0-1"  Brown to dark brown (10YR 4/3); very fine sandy clay loan; very friable;
moderate to weak fine granular, fine crusb and weak very fine subangular
blocky; abundant fine roots; common channels; comnon pores; incorporated
hunus; distinct boundary to:-

Ae  1-63" Pale brown to very pale brown (J0VR 6/3); very fine sandy clay loam; very
friabia, peds friable; wesk to moderate fine subangular blocky and fine
granular; comion fine roote, few channels; few pores; diffuse boundary to:=-

Btj 63-27" Pale brown to very pale bromn (10YR 6/3 to 7/3); very fine sandy clay loam;
friable, peds friable to firm; weak to moderate fine and medium subangular
hlocky and weak fine crumb; coruon roots, few channels; few pores, patchy
thin clay skins on sone peds and pores; scme angular quartz grains; rare,
fine, distinct shite blotches; distinct boundary lo:-

Bt 27-48" Very pale brown (10YR 7/3); very fine sandy clay loam to very fine sandy
clay; friable to firm; weak to moderate very fine to medium subangular
blocky; rare roots; few pores, patchy thin clay skins on some peds and

pores; many, fine, distinct, light gray and yellowish brown mottles.

Notes:
Capability Classification: Class 3

Limitations: 1, Generally very low nutrient levels
2. Compact subsoil
3. Susceptibility to erosion on steeper slopes.

ooa/BB
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Series: RUSILA Profile No: SEP 091
Family: Rusila

Great Soil Group: Light Grey Ultisols

Location: Mile 5% on the Pekan - Endau h ghuay

ilap Sheet and Grid Reference: 92/730324

Terrain: Level to depressional - swalw between two ridges

Vegetation: Ferns

Elevation: 13' a.s.l. Rainfall:

Drainage: UWaterlogged

Erosion: Nil

Parent material: Sandy marine alluvium

Profile:~

0d  0-6" flatted, moroid muck horizon of decaying ferns and sedges, d'ffuse irregular
boundary to:-

Ah  6=10"  Dark greyish brown (2.5Y 4/2); humic sandy loam; wet, slightly sticky; weak
aggregation; abundant fine roots; very porous; incorporated humus, and angular
quartz grains; diffuse boundary to:-

Ae  10-22*  Grey to light grey (2.5Y N7 - #B); Joamy sand wte slightly sticky; weak aggre-
gation; common fine roots; very porous; angular quartz grains; diffuse boundary
to:-

BC 22-36"  Light grey (2.5Y N7 =); sandy clay loam; wet, slightly sticky; structureless;
few fine roots; very porous; angular quartz grains; common, fine to medium,

distinct, 1ight yellowish broun and olive brown mottles.

Notes:
Capability Classification: Class

Limitations: 1, Waterlogged conditions
2. Low nutrient levels
3, Saline horizon at depth.

onclﬁg
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Series: RUDUA Profile No: SEP 098
Family: Rudua

Great Soil Group: Humus - Sand Podzol

Location: In the flenchali Forest Reserve at milestene 423 Pekan~Endau h ghway.

liap Sheet and Grid Reference: 100/731685

Terrain: Level to very gently undulating 1° - old m rine beach ridge

Vegetation: Primary forest, Climax association

Elevation: 14 feet a.s.l, Rainfall: 110-120"

Drajnage: Free

Erosion: Nil

Parent material: Sandy marine alluvium

Profile:=
0d -2 Slightly compact litter of decaying leaves, twigs and leaf fragments.

Ah 35" Black (10YR 2/1); sand; loose; weak crumb like aggregation; abundant
fine to medium roots, common channels; abundant pores; abundant incor-
porated humus and angular quartz grains; frregular and distinct boundary

tg:-

heh 53" Gray (10YR 6/1); sand; loose; structureless; conmon fine and small roots,
common channels; zbundant pores; angular quartz grains and incorporated
humus; common, medium, distinct, white patches; irreqular and diffuse

boundary toi-

Ae 8-30¢ Light brownish gray (2.5Y 6/2); sand; loose; structureless; few roots,
few channels; abundant pores; angular quartz grains; common, medium,
distinct, white patches very irregular and distinct boundary to:-

Bhe 30-42"  Very dusky red (2.5YR 2/2); sand; varying from weakly to strongly cemented;
structureless; rare fine roots through softer patches; comion to many
pores; angular quartz grains; black lining on large holes containing
material from the Ae horizon; distinct and frregular boundary tei-

Dark reddish brown to yellowish red (5YR 4/6) to (5YR 3/4); sand; weakly

Ric 452" ; : :
to moderately cemented; structureless; many pores; angular quartz grains;
common, medium, distinct, pale brown mottles; distinct and rregular
boundary tn:-

Bij 5n4 Light yellowish brown (10YR 6/4); sand; varying from loose to weakly

cemented; structureless; mary pores; anqular quartz grains; many medium
to coarse, distinct, yellowish red nottles forming a weakly cemented

fragipan.

Notes: The lighter coloured holes in the Bh horizon probably represent old root channels. They
are characterised by a half inch thick black periphery of humus.

Capability Classification? Class 4.
i ; ' hing on
- trient levels 3. Subject to increasing strong leaching
Limftations: 1. Very low nutri e

2. Fxtremely rapid drainage .../90
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Series: TELEWOWG Profile No: SEP 085
Family: Telemong

Great Soil Group: Broun Entisols

Location: Kg. Pulau Keladi - 12 miles west of Pekan

Wap Sheet and Grid Reference: 92/676418

Terrain: Level - ]n - flood plain of Sg. Pahang.

Vegetation: Young rubber and lallang.

Elevation: 17' a.s.l. Rainfall: 110-]20%

Drainage: iloderately well drained.

Erosion: Wil

Parent material: Recent Fluviatile Alluvium

Profile:-

Ah{p) 0-1"  Dark brown (10YR 3/3); clay; slightly hard; moderate fine subangular
blocky; fine crumh and fine granular; many fine and small roots, common
channels, many ant casts; common pores, incorporated humus; distinct
undulating boundary to:-

Ae(p)  1-10 Yellowish brown (10Y% 5/6); clay; firm; moderate fine and medium sub~
anqular blocky and fine granular; many fine and small roots, common
channels few ant casts; common pores, patchy clayskins as flushings in
channels and pores. Few, fine, faint, very pale brownish yellow and
reddish yellow mottles; rare fine angular quartz grains; diffuse boundary
to:-

AC 10-23" Yellowish brown to streng brown (10YR 5/8~7.5YR 5/8); clay lozm to clay;
firn, peds friable; moderate fine and medium subangular blocky and fine
granular; rare roots, few channels, few ants casts; common pores; few
mica flakes, rare fine angular quartz grains; common, fine, distinct,
reddish yellow and yellosish red mottles; on -

Cu 23-46"+ Variably layered, structureless, very fine, fine and coarse broun river

sand.

Notes: Huch shallower and heavier textured than normal Telemong.

Capability Classification: Class 2.
Limitations: 1. Susceptibility to flooding.

2. Shallow soil and often sandy textures.
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Series: BAGING
Family: Baging

20G) .

Profile No: SEP 088

Great Soil Group: Brown Entisols

Location: Just oppos te, JKR Quarry at Tanjong Batu
Map Sheet and Grid Reference: 100/765044

Terrain: Level ~ coastal plain

Vegetation: Lalang

Elevation: 16' z.s.1. Rainfall: 110-120"

Drainage: Very well drained - water table at 6’

Erosion:

Nil

Parent material: Sandy warine Alluvium

Profiles-

Ah

Aeh

Ae

Bhj

AC

Notes:

0-2"

2-1¢

7-20"

20-39"

3948

Grayish brown (2.5Y 5/2); leamy sand; very friable to loose; weak fine sub-
angular blocky and fine crumb; abundant fine roets, few channels; many pores;
angular quartz grains; diffuse boundary to:i-

Light Olive brown (2.5Y 5/4); loamy sand; very friable to loose; peds friable;
weak fine and medium subingular blocky and fine crumb; many fine and small
reots, few channels; many pores; common mica flakes and abuncant angular quartz
grains; irregular and diffuse boundary toi-

Ulive yellow (2.5Y 6/6); sand; loose to very friable, very weak coarse to fine
subangular blocky; many fine and small roots, few channels; common pores;
common mica flakes and abundant angular quartz grains; rare, fne distinct
white patches; irregular and diffuse boundary to:-

Olive brown (2.5Y 4/4); sand; loose to very friablg very weak coarse to fine
subangular blocky; few roots and few channels; many pores; common mica flakes,
and abundant angular quartz grains; common, fine, distinct, pale yellow and
strong brown mottles irregular and di ffuse houndary toi-

Light olive broxn (2.5Y 5/6); sand; loose to very friable; very weak coarse

to fine subangular blocky; few roots, few channels; many pores; abundant

angular quartz grains and mica flakes; rare, fine, distinct white mottles,

Capability Classification: Class 4

Limitations: 1. Low nutrient levels
2. Very sandy textures

3. Very rapid internal drainage.
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Series: ROUPIN
Family: Baging

Great Soil Group:

Profile No: SEP 111

Brown Entisols

Location: Kuala Rompin Hospital on Pekan - Endau Hi ghway

Map Sheet and Grid

Reference: 108/666387

Terrain: Level - old beach deposit forming 2 small sand plain.

Vegetation: Grasses
Elevation: 11" a.s.). Rainfall: 120

Drainage: Moderately well drained

Erosion: Wil

Parent material: Sandy marine alluvium

Profile:~
Ah  0-2"
heh  2-7"
ABY  7-13"
Bf 1327
BCi  27-36"
C 36-54"+

Broun to dark brown (10YR 4/3); loany fine sand; very friable to loose;
very wek f ne gronular and crumb; many fine grass roots, commen channels;
many pores; incorporated humus; diffuse boundary to:-

Yellowish brown (10YR 5/4); fine sand; very friable to loose; very weak
fine granular and fine crusb; common fine roots and few channels; many
pores; incorporated humus; few, fine and medium, distinct yellrw mottles;

distinct boundary toi-

Yellowish brown (10YR 5/6-5/8); fine sand; very friable to loose; seme very
weak aggregation observable; common fine roots, few channels; many pores;
some fine incorporated humus present; common, fine and medium, distinct, red
and grey mottles; diffuse boundary to:-

Yellowish brown to brewnish yellow (10YR 5/6-6/6); fine sand; very friable,
some very weak aggregation cbservable; few, fine, roots, rare channels;
many pores; many, fine and medium, prominent red and grey mottles; distinct

and irregular boundary to:=

Brownish yellow (10YR 6/8); fine sand; very friable; some very weak
aggregation observable; rare fine roots; many pores; commen, fine and
medium red and light gray mettles; distinct and irreqular boundary to:-

Very pale brown (10YR 7/3); fine sand; very friable; some very weak
aggregat’ on observable; rare fine roots; many pores; many, fine and medium,

distinct yellew and yellowish brewn mottles,

Notes: Fine angular quartz grains are recognised at all levels.

Capability Classification: Class 3 - 4
Limitations: 1. Very sandy textures.

veef/93
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Sertes: BRI : Profile No: SEP 090
Family: PRriah ‘ ' f
Great Sof] Group: Brown Grey Entisols
" Location: @ile 4% on the Pekan - Enday hi ghway
Wap Sheet and Grid Reference: 92/727336
Terrain: Level - coastal plain
Vegetation: Mixed secondary forest and fresh-water swamp forest.
Elevation: 12' a.s.l. Rainfallz 110-120%
Orainage: Poorly drained - water table at 3'
Erosion:i il

Parent material: Recent fluviatile alluvium over organic deposits.

Profile:-
0d 25-0" Matted moroid layer with very little mineral matter.

aeh -2 Light grey (10YR 6/1-2.5Y N7/-); clay loam; friable to f'rm; moderate, fine
and medium subangular blocky; abundant fine and small roots, few channels;
common pores, incorporated hums and fine mica flakes; common, fine, faint,
pale yellow mottles; distinct boundiry to:-

A8 2-8" - Light grey (2.5Y N7/=); clay loam; massive, peds friable to firm; moderate
fine and medium subangular blocky and weak fine granular; abundant fine to
medium roots; few channels; common pores, patchy clayskins on root and channe)
linings; mica flakes present; many, fine and medium, distinct reddish yellew

mottles; diffuse boundary to:-

BCg  8-19" Light ye)lowish broun to olive yellow (2.5Y 6/4-6/6); clay; massive, plastic
and sticky; weak coarse, breaking to weak fine, subangular blocky; common
fine and small roots, common channels, few pores, patchy clayskins along root
and channel linings; commen mica flakes; many, fine and medium, distinct
reddish yellou and light grey mottles, espec-ally adjacent te roots and

channels;. diffuse houndary toi=

bC 19-28" 0live (5Y 5/4); sandy loam; massive, plastic and slightly sticky; weak coarse
subangular hlocky; common fine and small roots, few channels; common pores,
very rare clayskins in some channels; common mica flakes; common fine, distinct

light grey and dark srey mottles; diffuse boundary toi-

bBG 28"+ Variegated, olive and light gray (5Y 5/4 and 2.5Y N7/-); fine sandy clay lnam;
nassive.and structureless; few roots, few channels; commen pores; commen mica

flakes; few, fine to coarse, distinct olive brown mottles.

Notes:
Capabi 11ty Classification: Class £
Limitations: 1. Poor Arainage.

2. Susceptible to flooding. .
.../94
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Series: AKUB : Prof le No: SEP 086
Family: Briah

Great Soil Group: Brown Grey Entisols

Location: Two-and a half miles east of Pekan on the Batu Balek road.

liap Sheet and Grid Reference: 92/B66422

Terrain: Level - flood plain of Sq. Pahang.

Vegetation: Secondary forest

Elevation: Nil

Parent material: 'Racent Fluviatile alluvium.

Profile:-

Ap 0-3"  Yellowish brown (10YR 5/4 ~ 5/6); clay; slightly hard, peds friable; weak
to moderate fine subanqular blocky and weak fine and medium granular and
crumb many small and medium roots, common channels and common casts; common
pores few mica flakes; common, fine, distinct light grey mottles and iron
stains; indistinct and undulating boundary to:-

fe 3-11"  Yellowish broun (10YR 5/6 - 5/8); clay; hard; moderate to weak fine and
medium granular; few casts, common small and medium roots, few channels;
common pores, than clayskins along some ped faces; few mica flakes; common,
fine, distinct, light grey mottles and iron stains; diffuse boundary to:-

AB 11-19"  Yellowish brown to pale srown (10YR 5/6-6/3); clay; hard; weak medium and
fine subangulor blecky and medium and fine granular; few medium ruots, rare
casts, few channels; cummon pores, almost continuous clayskins in channels
and on some ped faces; few mica flakes; cummon, fine and medium, distinct,
reddish yellos, yellowish red, and 1ight grey mottles; diffuse boundary to:-

BCq 19-42" Grey to light grey (10YR 6/1); fine sandy clay; friable; weak to moderate
: fine and medium subangular hlocky and fine granular; rare medium roots and
rare channels; few pores, patchy thin clayskins on channels; few mica flakes;
many medium and cuarse, distinct, reddish yellow yellowish red and brownish

yellow; diffuse boundary toi-

C 42-55" Light Grey (2.5Y 7/1); clay; friable to firm; very weak, fine ane medium sub-
angular blocky and angular blucky; rare roots and channels; few pores; few
mica flakes; many, fine, distinct reddish yellow, yellowish red and brownish

yellow mottles.

ﬁotes: lany merge into Briah series away from rivers.
Capability Classification: Class 2

Limitations: 1. Poor drajnage
2. High susceptibility to flooding. ‘ 3
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Series: “SEROK (New Series) Profile No: SEP 067
Family: Ser.k

Great Suil Group: Broun Entisol

Lucation: Chain 30 on Rentis 43(270°) west of Sg. Keratong at Bt. Serok.

tfap Sheet and Grid Reference: 08/994694

Terrain: Level - slightly dissected old terrace - 25' above river level.

Vegetation: Young secondary firest

Elevation: 75" a.s.l. Rainfall: 80-90"

Drainage: Moderately well drained.

Erosion: N§l

Parent materials Sub-recent fluviatile alluvium

Profile:=

Ah 0-3"  Brown and dark brown (10YR 4/3); clay loam; hard; moderate fine and medium
subangular blocky; many roots, few medium channels, few casts; few pores,
incurporated humus; distinct boundary to:-

Agh 3-53"  Yellowish brown (10YR 5/6); clay; hard maderate to strong medium and coarse
subangular blocky, and weak, very fine cast granular; common fine and small
roots, common fine and medium channels and common casts; few pores, patchy
clayskins in channels; some fine incorporated humus; diffuse boundary toi-

AR 53=12" Strong brown (7.5Y7 5/8); clay; firm, moderate fine and medium subangular
blocky; few roots, common fine channels, common ants casts; common pores,
discontinuous clayskins in channels and on some ped faces; rare fine sub-
anqular blacky fragmerts of quartz; many, fine, distinct yellowish red and
many fine, distinct,white muttles, diffuse buundary to:-

Bti 12-33" Strong brown (7.5YR 5/6); clay; firm; moderate coorse to fine subangular
hlocky; rore roots, cummon fine channels, few fine casts; common pores, almost

continuous, reddish yellow clayskins n channels and on ped faces; rare fine
and subngular quartz grains; many fine and medium distinct red mottles;

diffuse houndary tos=-

8c 33-36" Light yellowish brown to brownish yellow (10YR 6/4 - 6/6) clay; firm to
very firm; weak couse and medium subangular blocky and fine crumb; few
channels; common pores, almost continuous yellow clayskins on ped faces
and in channels; rare fine subangular quartz grains; many, medium, prominent

red mottles.

Notes: White patches of kaolin from weath.ring pebbles in lower horizons.
Capability Classification: Class 3.
Linitations: 1. Moderate compaction at lower levels.

2. Low nutrient levels,
too/gﬁ
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Series: KRANJI Profile No: SEP 089
Family: Kranji

Great Soil Group: Brown Grey Entisol

Location: South bank of Sq. Bebar at Nenasi

ap Sheet and Grid Reference: 100/755955

Terrain: Level - estuary of Sq. Bebar

Vegetation: Mangrove forest Rainfall: 120-130"
Drainage: Poor - tidally flodded to water table at 19¢

Profile:~

Ah 0-1" Brown to dark brown (10YR 4/3); very fine sandy clay loam; plastic and
sticky; moderate, fine subangular blocky and fine angular blocky; fine
and small roots; common fine and medium channels, some fine and medium
casts; common paces, incorporated humus and mica flakes; common, fine,
distinct, dark red and reddish brown mottles, indistinct boundary to:-

Brh ]-5% Very dark grey (5Y 5/1); very fine sandy clay loan; friable to firm;
weak to moderate fine and medium subangular blocky; few ronts, many fine
and medium channels with jron stained linings; common pores; clayskins
lining channels; incorporated humus and mica flakes; many, fine to coarse
prominent, dark red mottles; indistinct boundary to:-

BCrh 515" Grey to dark grey (5Y 5/1-4/1); very fine sandy clay loam; friable to
firn; weak fine and medium subanqular blocky;common small and fine roots,
many fine and wedium channels with iron stained linings; common pores,
patchy clayskins in channels; incorporated humus and mica flakes; many,
fine to coarse, prominent close red mottles; indistinct boundary to:-

Cr 15-29*  Dark olive grey (5Y 3/2); fine sandy clay lcam; plastic and sticky;
very weak coarse to fine angular blocky; few small roots, common fine
and medium channels; commion pores, rare clayskins lining root channels;
incorporated humus and mica flakes; common, fine, distinct, dark yellowish
brown mottles, with iron stained surrounds and along root channels; few

nlive mottles

Wotes: Woticeable smell of HpS throughout.
Capahi 11ty Classificatien: Class §

Limitations: 1, Acute mineral toxilities
2. iaterlogged conditions.
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Series: " LINAU Profile No: SEP 094
Family: Kranji

Great Soil Group: Brown Grey Entisols

Location: East side of Pekan - Endau highway at Wile 10,

flap Sheet and Grid Reference: 92/727243

Terrain: Level - on the coastal plain

Vegetation: Peat swamp forest - climaz association

Elevation: 15' a,s.l, Rainfall: 120-130"

Drainage: Poarly drained - water table at 22"

Erosion: Wil

Parent material: Marine alluvium

Profile:=

0d 2-) Loese litter of dead twigs of whele leaves merging into a very thin Od
horizon of discontinuous extent and variable thickness.

0of 10" Reddish grey (SYR 5/2); muck; loose, peds very friable; moderate medium
and fine crumb; abundant fine rocts, many channels; few casts; few pores;

distinct boundary to:-

hh 124" Black (10YR 2/1); sandy, silty clay loam; loose; very weak fine subangular
blocky, fine granular and fine crumb; many gmall and fine rocts, few
channels; few casts; few pores; angular fragments of quartz; distinct

boundary to:=

23-15"  Light olive (5Y 6/3-6/4); sandy clay loan; firm, peds friable te fira;
weak to moderate coarse to fine subangular blocky and rare fine crumb;
many dead and decaying rocts, common channels; few pores, patchy clayskins
coating old root channels; anqular quartz grains large amounts of incor-
porated humus from decomposing roots; distinct, irregular boundary to:=

15-27"  Brown to dark yellow sh brown (10YR 4/3-4/4); sandy clay loam; friable
to firm; very weak coarse to fine subangular blocky and angular hlocky;
common fine and small roots, many decaying roots; common channels; few
pores; angular quartz fragments; distinct and irregular beundary to:-

274 Dark grayish broun (10YR 4/2); sandy clay loam to sandy clay; firm; very
weak coarse to fine subangular blocky; commen fine roots; distinct smell

of hydrogen sulphide.

Kgtes:
Capability Classification: Class 3
Weitations: 1. Sulphurous layer below 27"
2. Poor drainage.
veef9B
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Serfes: RASAU Profile No: SEP 014
Family: Rasau

Great Soil Group: fGrey Yellow Entisols

Location: Just east of Sg. Tepesok 5 miles south of Bt. lbam

flap Sheet and Grid Reference: 968/184904

Terrain: Level - slightly dissected upper terrace of Sg. Tepesok

Vegetation: Primary forest - Lowland Dipterocarp Forest

Elevation: 50' a.s.l. Rainfall: 90-100"

Drainage: (foderately well drained.

Erosion: Nil

Parent material: Sub-recent to older Alluvium

Profile:-

Aeh 01" Yellowish brown (10YR 5/4); clay loam te clay; slightly hard; moderate
fine subangular blacky and fine granular; many fine roots, few channels,

common pores; diffuse boundary toi-

AB 1-6" Yellow:sh brown (10YR 5/4-5/6); clay loam to clay; hard; moderate to
strong fine subangular blocky and fine granular; commen roots, few channels;
common pores, patchy clayskins in channels; common fine, fairt, pale
yellow mottles with orownish yellew surrounds; diffuse houndary toi=

Bj 629" Brownish yellow (10YR B/6); clay loam to clay; firm; moderate coarse
to fine subangular blocky; few roots, few channels; and on some ped faces;
comnon, fine, distinct, light grey mottles; diffuse boundary to;

BC 29-36"  Brownish yellon (10YR 6/6); clay loam to clay; firm moderate coarse to

fine subangular blocky; few roots; few pores, discontinuous reddish yellow

¢layskins on ped faces.

Notes:
Capability Classification: Glass 2
Limitations: 1. Low nutrient levels.

oeef99
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Series: HOLYROUD Profile No: SEP 066
Family: Holyrood

Great Sofl Group: Grey Yellow Entisels

Location: Quarter mile, south-east of school at Kg. Batu Geng.

iiap Sheet and Grid Reference: 91/113104

Terrain: Undulating - gently dissected terrace 3%,

Vegetation: Bamhoo and Tow scrub - regrowth after clearing

Elevation: 40 a.s.l. Rainfall: 100-110*

Orainage: ‘lell drained '

Erosion: Nill

Parent material: Sub-recent fluviatile alluvium

Profile:-

hp 0-6" Dark grayish brown (10YR 4/2); sandy lcam; very friable; weak fine sub-
angular blocky and fine granular; abundant fine roots, few fine channels;
common pores; small pieces of carbon; irreqular and diffuse houndary to:-

AB B=14" Light yellowish brown to brownish yellow (10YR 6/4~6/6); sandy loam to sandy
clay loan; very friable; weak fine and medium subangular blocky; common fine
and s all roots; commen fine channels; many peres, thin clayskins lining
channels; small pieces of carhon; diffuse boundary toi-

Bf] 14-28"  Brownidh: yellow (10YR 6/6); sandy clay loam; very friable, weak fine and
medjum subangular blocky; few fine roots, common fine channels; many pores,
patchy clayskins in channels and on some ped faces; small pieces of carbon;

diffuse boundary to:-

Bt 28-53"  Brownish yellow (10YR 6/6); sandy clay loam, very friable; weak fine and
‘ medium subangular blocky; rare roots, common fine channels; many pores,
patchy clayskins in pores and channels and cn some ped faces; angular
quartz grains; few, fine, distinct reddish yellow mottles; irregular and

diffuse boundary to:-

BC 53-66"+ Brownish yellow (10YR 6/8); sandy clay loam; friable; weak, medium and fine
subangular blocky; few, fine, channels; common pores; patchy clayskins in
pores and channels and on some ped faces; angular quartz grains; coamon,
fine, distinct, reddish yellowand red mottles.

dotes: Hashings of fine bleached quartz grains on the surface

Capabjlity Classification: Class 3

Liwitations: 1. Generally low nutrient levels
2. Sandy textures.

III/]OO
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Series: ' LUNAS (HOLYROOD Grey Variant) (22) Profile No: SEP 065

Fanily: Bukit Tuku

Great Soil Groups Grey Yellow Entisols

Location: Three guarters of a nile east of Kg. Batu Gong
llap Sheet and Grid Reference: 91/122103

Terrain: Level to undulating = gently dissected old terrace - i

Vegetation: Primary forest

Elevation 40' a.s.ls

Rainfall: 100-110°

Drainage: Well drained

Erosions Nil

Parent material: Sub~recent fluviatile alluvium.

Profile:-
Ah 0-1"
feh  1-19"
Btj 12-40"
BC 40-58"+

Notes: Common angular quartz grains throughout.

Dark grayish brown (10YR 4/2); humic sandy loam; loose to very friable;
geak fine subangular blocky and fine granular; commen fine roots, common
fine channels; many pOres; incorporated humus; distinct boundary toi-

Variegated, pale broin and dark grayish brown (10YR 6/3 & 4/2); humic
sandy loam; very friable; weak fine and medium subangular blocky and

fine granular; common fine and medium roots, many fine and medium channels
many pores; incorporated humus; diffuse boundary toi=

Light gray (2.5 7/2); sandy loan to sandy clay loam; very neak, fine
subangular blocky and fine granular; raré roots, common fine channels,
rare ants casts; many pores, very thin clayskins coating casts; in=
corporated humus; di ffuse boundary to:-

Light grey (2.5Y 7/2); sandy loa to sandy clay loam; very friable;

very weak, subangular blocky; coamon fine channels; many pores, patchy
clay skins in pores and channels; incorporated humus.

Incorporated humus in lower

horizons from decaying rootse

Capabi1ity Classification: Class 4

Limjtationss T Very low nutrient levels
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