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PREFACE

The first soil classification for Sarawak was
produced in 1966. The classification then was mainly at the
soil group and family levels, and some of the criteria
developed in the 7th Approximation were adopted for use.
However , the soils classified were by no means complete
because only less than 50% of the State was covered by soil
survey. Since then a number of attempts were made to amend
or improve the 1966 classification.

This publication is an updated form of the system of
soil classification for Sarawak. Most of the revisions are
based on the changes as agreed upon at the series of
meetings by the Soil Surveyors in the last few years. It
represents an approximation of a collective view of all the
Soil Surveyors, although it is not necessarily entirely
satisfactory to any one of them.

Many soils at_all categories have been redefined,
some deleted and others introduced. In considering these
changes, the following factors have been taken into account:
mappability and ease of field identification; possible
correlation with Soil Taxonomy (USDA), World Soil Map
Legend (FAQ) and other regional systems of soil
classification; and possible agricultural relevance.

This classification therefore reflects the present
state of soil taxonomy in Sarawak. It was influenced by the
early classification systems, by regional biases, by
international concepts of soil classification particularly
the USDA Soil Taxonomy, and by new information on soils in
Sarawak. As such, it should be considered as a stage in the
evolution of an improved system that will result from
further knowledge of soils and improved ordering of that
knowledge. Further amendments will be inevitable as new anc
more data become available. However, the present version
will hopefully provide the framework and gquidelines for
future revisions.

Lim Chin Pang
Senior Soil Surveyor

/lke.
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SOIL CLASSIFICATION IN SARAWAK

l. INTRODUCT ION

The first attempt in classifying the soils of
Sarawak was made by Dames (1962). He grouped the soils into
the then established Great Soil Groups: Yellow Latosols,
Red-Yel low Podzolic Soils, Low Humic Gley Soils, Grey
Hydromorphic Soils, Ground-water Podzols, Lithosols,
Alluvial Soils and Bog Soils. In the same year, a field
classification system (Andriesse, 1962) was prepared to
standardise, in reconnaissance soil surveys, the "soil
associations" which were more or less convenient mapping
units related to topography and parent material.

By 1965, more data had been accumulated to allow a
formal «classification of Sarawak soils at a great soil group
and family level to be attempted (Soil Survey' Staff, 1966).
The great soil groups were formulated on the framework of
Thorp and Smith (1949) and certain diagnostic horizons and
features were adopted from the later USDA system (USDA,
1960). Although the system had many inadequacies and
inconsistencies, it was very useful in bringing some order
to the majority of Sarawak soils.

Many amendments were subsequently made but the 1966
system formed the basis -on which such revisions were
attempted. It was modified for West Sararwak (Andriesse,
1972) and later for Central and North Sarawak (Scott, 1973;
Lim, 1975). Then, with the surveys of Northern Interior
(Eilers and Loi, 1982) and Central Interior Sarawak (Louie
and Lah, in prep.), and as more information was obtained
(Andriesse, 1975; Tie, 1978; Loi, 1980; Teng, 1981; Lah,
1981), further modifications were deemed necessary. Many
discussions were held by the Soil Survey Staff and the
classification system finally adopted is described in this
paper. The present system is by no means ultimate. Fur ther

amendments will be inevitable as new and more data become
available.

In making these revisions, a major consideration had
been to preserve as far as possible the central concepts of
the 1966 system. The categories of the system had not been
changed and the nomenclature had also been largely retained.
Mos t diagnostic parameters had, however, been revised or
re-defined (Section 2). Many soil families and series, and
a few soil groups had been deleted, replaced or added. At
the group level, for example, Regosol and Saline Gley Soil



Group had been deleted, Lateritic Group replaced by Oxisol
Group, and Andisol, Arenaceous Soil and Thionic Soil Groups
added. Appendix C provides a comprehensive list of all the
soil series, obsolete or otherwise, found in soil survey
reports, memoirs and technical papers. Appendix D
correlates the present system with the current USDA and FAQ
Systems.

2. DIAGNOST IC PARAMETERS

Some of the diagnostic parameters wused in the
present system of classification are inherited from the 1966
system and its subsequent revised versions. Many of these
differentiae are adopted from "Soil Taxonomy" (USDA, 1975)
and "Soil Map of the World" (FAO, 1974), some in toto and
some with minor modifications to suit our local conditions.

2.1 Soil Group Differentiae

2:1.1 Organic Soil Materials

Organic soil materials are:

a. saturated with water for prolonged periods

(unless artificially drained) and, excluding
live roots, have

(i) 30 percent or more organic matter (>18%
organic carbon) if the mineral fraction
has 60 percent or more clay,

(ii) 20 percent or more organic matter (>12%

organic carbon) if the mineral fraction
has no clay, or

(iii) a proportional content of organic matter
for intermediate contents of clay in the
mineral fraction (See Fig. 1); or

b. never saturated with water for more than a few
days and have 35 percent or more organic matter
(>20%) organic carbon.



Organic Soil Materials

% O:M,—>

e Cloy: ==
of mineral fraction

Fig.l. Organic .matter requirements for saturated or
artificially drained organic soil materials.

This definition is adopted in toto from "Soil
Taxonomy", Item a covers materials which have been called
peats and mucks. Item b is intended to include the litter
or the former O horizon*. Soil materials which do not

meet the above requirements are called mineral soil
materials.

* Bold type with asterisk-Refer to Appendix A for an
explanation. '



Soil Drainage Classes

The ten drainage classes developed for Malaysia
(Paramananthan, in prep.) have been adopted with
slight modifications in the present system. They
are defined in terms of the depth at which the
gleyed horizons occur. The gleyed horizons are on
the other hand described by the amount of gley
mottles with a chroma of two or less. These ten
classes are summarised diagrammatically in Fig. 2.

Gleying indicates intense reduction and
segregation of iron during soil development due to
water saturation. Horizons of low chroma in which
the colour is due to uncoated sand or silt particles
are not considered as gleyed. .

In Sarawak, Grey-White Podzolic Soils are
pallid throughout the control section because of the
very low iron content. Under normal circumstances,
these soils would be considered to have a "G"
horizon directly below the A horizon. These soils,
however , occur on sloping (generally >5)
topography and should be considered at most
imperfectly drained. Therefore, horizons of low
chroma in which the colour is solely due to the very
low iron content are also not considered as gleyed.
In such cases, site parameters become Iimportant in
recognising the gleyed horizons. Normally, a gleyed
horizon would not occur at sites with moderate to
very rapid external drainage.

Drainage Classes of 3 or less are used to
define the Gley Soil Group. Under the Skeletal Soil:
Group which is keyed off before the Gley Soils, Soil
Drainage Classes are used as a criterion to
gistinguish Binatang from Kelupu Series (see

«2.4.).

The presence of free water or a water table
within the control section is also used as a series
differentia in the Podzol Group. In such cases, the
condition is induced by either:

a. a perched water table due to the impervious
spodic horizon; or

b. the presence of a high natural groundwater
table. !
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Colour

The use of colour as a parameter has always

been taken with much reservation. Being very
obvious, there is the danger that it may be
overemphasised. Nevertheless, colour has been

accepted as a useful tool in soil classification.,

Colour is composed of three measurable
variables: hue, value and chroma. Hue indicates the
dominant spectral colour; value |is a measure of
degree of darkness or lightness of the colour; and
chroma is a measure of the purity of the spectral
colour. These have been combined into books of
standard colours (Munsell Colour Chart) that cover
the ranges found in soils. The colour of the soil
is usually taken by comparing it with these standard
colour charts.

Apart from its use as a characteristic in the
definition of gleyed horizons, soil colour is used
in two different manners in the «classification of
Sarawak soils. - Firstly, it is classified in terms
of value/chroma ratings. Secondly, the dominant hue
is used to define colour classes.

The value/chroma ratings are particularly used
in differentiating Red-Yellow from Grey-White
Podzolic Soils. The pallid colour group
encompasses soils in the Grey-White Podzolic Group
and refers to the following soil colours throughout
or in more than half of the control section* (as
defined for particle-size classes): chromas of & or
less and values of 6 or more, or hues yellower than
2.5Y. This pallid colour group may also be wused at
other points in the system, e.g. in the definition
of TIKA Family.

The colour classes are mainly employed at the
series level. Three colour classes (Scott, in
print) have been recognised and are defined as
follows:

Yellow @ The matrix hue is 10YR or yel lower
throughout the control section above a
depth of 50 cm.

Red : The matrix hue is redder than 10YR but
yellower than 2.5YR in some part of the



2.1.4.

control section above a depth of 50 cm.

Dark red: The matrix hue is 2.5YR or redder in
some part of the control section above a
depth of 50 cm.

Soil colour in the above discussions refers to
the matrix or the dominant colour of the soil. The
colour of soil profiles Iis seldom homogeneous
throughout. Even a single layer may be uniform in
colour, or it may be streaked, spotted, variegated
or mottled in many ways. The presence of abundant
mottles (>20% of the observed surface) is used as a
criterion at the series level in some soil groups.
In such cases, the term implies Iimpeded drainage
within the control section. As the term
"variegated" usually refers to mixed «colours as a
result of differential weathering of the parent
material, it is no longer adopted in the present
system.

Spodic Horizon

A spodic horizon is a subsurface horizon more
than 2.5 cm thick in which illuvial organic matter
and aluminium with or without iron have
precipitated. In Sarawak soils, most spodic
horizons can be easily identified in the field by
the above criterion alone from the colour contrast
with the overlying E horizon*. Where they are
very weakly expressed, laboratory measurements of
the illuvial carbon, iron and aluminium are needed
in addition to field observations for positive
identification. Various limits for the chemical
characterisation of a spodic horizon are defined in
"Soil Taxonomy" (p.32).

The presence or absence of iron in the spodic
horizon is wused as a family differentia in Sarawak.
Spodols that have a spodic horizon in which the
ratio of free iron (by dithionite-citrate) to carbon
(both elemental) is 6 or more are classified under
one family. Field identification is provisionally
based on the colour of the spodic horizon. Spodic
horizon that has a high illuvial iron content have
dominant chromas of 3 or more; otherwise, the
dominant chromas are 2 or less.



2.1.5.

Oxic Horlizon

An oxic horizon, exclusive of the argillic or
natric horizon, is intended to <characterise a
mineral subsurface horizon in an advanced stage of
weathering. By definition, it should be more than
30 cm thick and has more than 15 percent clay. Its
fine earth fraction* contains only traces of
weatherable minerals*. It has a high content of
hydrated iron and alluminium oxides, and the clay
minerals are dominated by 1:1 lattice clay. The
cation exchange capacity by ammonium acetate at pH
7.0 is 16 meq or less per 100g clay. It also has
less than 10 meq of bases extractable with NH,60Ac
plus aluminium extractable with IN KCl per ?003
clay. For a full definition of oxic horizon, please
refer to "Soil Taxonomy" (p.39).

In Sarawak, field identification of oxic
horizon is not always straight forward. There are,
nevertheless, several charactistics which are wuseful
as guidelines: '

(i) The colour is wusually strong brown to
red with hues redder than 7.5YR and
commonly as red as 2.5YR.

(ii) The soils are usually friable and
porous;  a fragment of a few cubic
centimetres crushes easily between the
fingers to fine stable granules.

(iii) Oxic horizons are generally associated
with parent materials derived from
coarse-grained acid igneous and interme-
diate to basic igneous rocks.

Argillic Horizon

The term is intended for subsurface horizon
that contains certain stipulated amount of illuvial
layer-lattice clays as shown by clay increase down
the profile and the presence of clay cutans* on
the ped faces and along the pores ("Soil Taxonomy",
P. 19-27). A B horizon more than 15 cm thick that
has the following clay increases within a vertical
distance of 30 cm or less meets part of the
requirements for an argillic horizon:



a. [f the overlying horizons or layers have
less than 15 percent total clay in the
fine earth fraction, it must contain at
least 3 percent more clay.

b. [f the overlying horizons or layers have
between 15 and 40 percent <clay, the
ratio of clay in the argillic horizon to
that of the overlying horizons or layers
must be 1.2 or more.

C. [f the overlying horizons or layers have
more than 40 percent clay, it must
contain at least 8 percent more clay.

Many upland soils in Sarawak show the required
increase in clay percentage in the B horizon*.
But, field evidence and micro- morphological studies
on thin sections have not been very conclusive on
the presence or absence of argillans*. Supporting
evidence of clay translocation by an increase in the
ratio of fine clay to total clay in the argillic
horizon over the eluvial horizon has not been
mentioned above. However, preliminary studies (Tie,
1978b; Loi, 1980) had shown some usefulness in the
use of this criterion and this 1issue should be
actively pursued.

Cambic Horizon

A cambic horizon 1is an altered B horizon
lacking properties that meet the requirements of an
argillic, spodic or oxic B horizon. It has texture
that 1is very fine sand, loamy very fine sand or
finer, It also has soil structure or absence of
rock structure in at least half of the volume of the
horizon. Evidence of alteration is manifested in
one of the following forms:

a. Stronger chroma, redder hue or higher
clay content than the underlying
horizon.

b. Removal of carbonates.

C. Reduction and segregation or removal of
iron.



A cambic horizon does not show cementation,
induration or brittle consistence when moist. It
should also have enough thickness so that f{ts base
is at least 25 cm below the soil surface.

Sulphidic Materials and Sulphuric Horizon

Sulphidic materials are waterlogged mineral or
organic soil materials that contain 0.75 percent or
more of sulphur (dry weight), mostly in the form of
sulphides and that have less than three times as
much carbonate (CaCo0 equivalent) as sulphur.
Field identification “usually relies on the foul
smell of hydrogen sulphide gas which 1is normally
present where there are sulphidic materials. How-
ever, this is not very reliable and wusually exten-
sive soil sampling and laboratory tests have to be
carried out. Of these tests, one of the more
reliable method is to measure the drop in pH upon
slow air-drying. The pH (l:l1 in water) which is
normally near neutrality before air-drying, should
drop below 3.5 if sulphidic materials are present.

Upon drainage, the sulphides - oxidize and form
sulphuric acid. The acid reacts with the soil to
form iron and aluminium sulphates. The iron sul-
phate, jarosite, segregates and forms the bright-
yellow mottles that characterize a sulphuric hori-
zon. A sulphuric horizon is composed either of
mineral or organic soil material that has both a pH
of less than 3.5 (l:1 in water) and jarosite mottles

with a hue of 2.5Y or yellower and a chroma of 6 or
more.

The presence or absence of sulphidic materials
and/or a sulphuric horizon within a depth of 100 cm
from the mineral soil surface is used as a criterion
at the soil group level. Where these materials are
present, the depth at which they are found is also a
very important factor agriculturally. The depth
limits of 0-50 cem and 50-100 cm wused in "Soil
Taxonomy" to differentiate Sulphaquents from say
Sulphic Fluvaquents are adopted in . the family
classification. At the moment, not enough sulphidic
soils in Sarawak have been sufficiently drained for
@ sulphuric horizon to be formed. This condition of

the presence of a sulphuric horizon is accommodated
at the family level.

10



2.1.10.

Particle-Size Classes

Particle-size classses coarser than very fine sand
or loamy very fine sand are used as differentiae at
the group level. Thus, sandy particle-size class
(see Section 2.2.1.) is the basis for the definition
of Arenaceous Soil Group. The occurrence at shallow
depth of materials with more than 50% (by volume) of
coarse fragments is also used to define the Skeletal
Soil Group.

Exchange Complex Dominated by Amorphous Material

An exchange complex that is dominated by
amorphous material shows the following
characteristics:

a. The bulk density of the fine earth
fraction should be less than 0.85 g per
cubic om at 1/3-bar tension, with
undried sample.

b. The phosphate retention value should be
more than 90%.

Cs If there is enough clay to have a l5-bar
water content of 15% or more in
air-dried samples, the pH of a

suspension of 1 g soil in 50 ml IM NaF
is greater than 9.4 after 2 minutes.

d. The variable charge (CEC at pH8.2 with
BaCl minus sum of exchange bases and
Al) hould be greater than 70% of the
total charge (CEC at pHS8.2). ‘

e. The amount of organic carbon exceeds
0.6%.

The domination of exchange complex by amorphous
material is used to define the Andisol Group
(prqvislonal). It should be noted that many spodic
horizons would meet all the requirements listed
above. But, in spodic horizons, the Fe and Al
extracted by pyrophosphate at pHIO0 should be half or
more of that extracted by dithionite-citrate.

p 5 X
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2.2-1-

Family And Series Differentiae

Particle-Size Classes

Particle size refers to grain-size distribution
of the whole soil and is different from texture
which refers to the fine-earth fraction only.
Particle~-size classes finer than fragmental and
skeletal classes (Fig. 3) are broad groupings which
cut across the textural <classes and in some cases
very fine sand is being treated as silt.
Particle-size classes include:

45 Fragmental - More than 35% by vo l ume of
coarse fragment*® and with too little fine
earth to fill some of the interstices larger
than I mm in diameter.

b. Skeletal - More than 35% by volume of coarse
fragments and with enough fine earth to fill
interstices larger than 1 mm. Sandy-skeletal,
loamy-skeletal and clayey-skeletal are skeletal
classes where the fine earth 1is sandy, loamy
and clayey respectively.

c. Sandy - Less than 35% by volume of coarse
fragments and the texture of fine earth is a
sand or a loamy sand that is coarser than very
fine sand or loamy very fine sand.

d. Loamy -~ Less than 35% by volume of coarse
fragments and the texture of fine earth is very
fine sand, loamy very fine sand or finer but
the clay percentage is less than 35. It may be
divided into four sub-classes:

(i) coarse-loamy - By weight, 15% or more
fine sand or coarser and less than 18%
clay.

(ii) fine-loamy - By weight, 15% or more
fine sand or coarser and 18-34% clay.

(iii) coarse-silty - By weight, <15% fine
sand or coarser and less than 18% clay.

(iv) fine-silty - By weight, <15% fine sand
or coarser and 18-34% clay.
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2.2.2.

e. Clayey =~ Less than 35% by volume of coarse
fragments and the fine earth contalns 35% or
more clay by weight. It may be divided into
two subclasses:

(i) fine - By weight, 35-60% clay.

(ii) very fine - By weight, >60% clay.

Particle-size classes finer than very fine sand
or loamy very fine sand are used as the main
differentia at the family level of classification in
Sarawak. In some cases, they (particularly the
sub-classes) are also used in the series definition.
In applying this criterion, the weighted average
particle-size class of the control section is wused
unless there are strongly contrasting particle-size
classes within the control section.

"Soil Taxonomy" (p.385-386) cited forty
examples of strongly contrasting particle-size
classes, Generally speaking, contrasting
particle-size classes occur when there 1is an
absolute difference of 25 percent clay within a
vertical distance of 12.5 cm or less. In Sarawak,
most soils either have gradational* or  wuniform
texture profiles*. - Contrasting texture profiles*®
are more common only in Grey-White Podzolic Soils
where this parameter is used to distinguish certain
series within families separated on the basis of the
weighted average particle-size class of the control
section or the upper part of a contrasting texture
profile provided it 1is more than 30cm thick. In a
contrasting texture profile where the upper part is
less than 30cm thick, the particle-size class of the
lower portion should be considered. In other soils,

it may be introduced as a definitive feature in
specific series.

Parent Materials

Parent material refers to that great variety of
unconsolidated organic and mineral materials in
which soils form. Fresh peat and unconsolidated
mineral matter are parent material by this concept,
but consolidated bedrock is not (USDA, in print).

14




In Sarawak, soil properties, particularly those
of upland soils, commonly reflect characteristics of
their parent materials but, partly due to deep
chemical weathering, It dixeotten difflcult © Io
establish the parent materials of particular
profiles with any certainty in the field. Broad
groupings of parent materials are used to define
Alluvial Soils and Families of other groups.
Further subdivisions are wused at Series level.
These are commonly distinctions of lesser
importance, but some separations on parent material
type or origin are placed at Series level because
the identification cannot be made with certainty in
all situations, although some of these distinctions
may be quite significant and could arguably be
considered appropriate at Fami ly level. The
intention in this matter is, as far as possible, to
define Families by parameters which can be
established consistently with little difficulty and
thus construct a classification framework by which
soils can be confidiently assigned to their Families
even though the Series designation must remain in
doubt in particular cases.

It is recognised that parent material is not a
good criterion to be wused in soil classification
which should preferably be based on soil properties
and characteristics. The fact that it is still
retained in a few cases is because of the lack of
sufficient data to support the direct use of soil
properties and characteristics as criteria.

Different groupings of parent materials based
on the types of parent rock and the modes of
derivation are briefly discussed in the following
paragraphs:

a. Types of Parent Rock

(i) Igneous Rocks - These are formed by
the solidification of molten magma that
originated within the earth. In

Sarawak, the following four subdivisions
are frequently used: acid volcanic; acid
igneous; and intermediate to basic
igneous rocks.

(ii) Sedimentary Rocks - These are formed
from sediments laid down in previous

15




(iii)

geologic ages. As a criterion for soil
classification in Sarawak, they are only
subdivided into calcareous and
non-calcareous groups.

Metamorphic Rocks - These are resulted
from profound alteration of igneous and
sedimentary rocks by heat and pressure.

Metamorphic rocks are relatively
unimportant in Sarawak and so normally
subdivisions are not necessary. In

individual <cases, a particular class
such as schist (Bayur Series of
Andriesse, 1972) may be used as a
criterion for classification.

b. Modes of Derivation of Parent Materials

(i)

(ii)

(iii)

Alluvial - Alluvium refers to that
great variety of materials which have
been moved and deposited by water. As a
criterion for soil classification in

Sarawak, it is subdivided into:
accreting riverine; non-accreting
riverine and marine alluvium, In the
present system, the term "marine
al luvium" includes true marine

sediments, beach deposits and other
alluvia subject to sea or brackish water
influence.

Colluvial - Colluvium refers to
materials which have been moved and
deposited by gravity. It normally
consists of an incoherent mass of

materials at the base of a slope. Rock
fragments which are usually present are
angular and randomly distributed.

Residual - Residuum or saprolite
refers to materials produced by
weathering of rock in_ situ. This kind
of parent material is particularly
related to the nature of the original
rock. Subdivisions are therefore based
on the types cf parent rocks.

16
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Cementation

In "Soil Taxonomy", some cemented horizons, for
example, a duripan, are used as differentiae in the
classification in categories above the family.
Others such as a continuous, cemented spodic horizon
(ortstein) are however recommended for wuse as a
family differentia. This has been adopted in
Sarawak and the following classes of cementation are
defined for spodic horizon:

Strongly Cemented or Indurated - All or part of
the spodic horizon is sufficiently cemented into a
hard to very hard massive horizon that cannot be
penetrated by an Edelman auger.

Weakly Cemented - The spodic horizon is brittle
and slightly hard but can be easily augered through
by an Edelman auger.

Noncemented - The spodic horizon, when moist, is

not cemented and wusually has a loose to friable
consistence.

Reaction Classes

Under the intense weathering and leaching
processes, most wupland soils of Sarawak are acidic
in reaction. The pH in water (l:1) is wusually less
than 5.5 throughout the control section. However,
some soils which have developed in calcareous parent
materials (e.g. calcareous shales and limestones)
can have a pH in water of 6.0 or more. The classes
as defined below are therefore used as a differentia

in-}he family classification of certain groups of
soils:

Calcareous - The fine earth fraction in part of or
throughout the control section defined for particle-
size classes effervesces with cold dilute HCI.

Noncalcareous - The fine earth fraction does not

effervesce with cold dilute HCI throughout the
control section.

Nonacid - The base saturation (by sum of cations)

> |



2.2.5.

is 35 percent or more, and the dry pH in water (l:1)
is 6.0 or more, in some horizon below a depth of 75
em or immediately above a lithic* or paralithic
contact*, whichever is shallower.

Acid - Within the same depth limits as above, the
base saturation is less than 35 percent and the dry
pH in water (l:1) is less than 6.0.

The presence or absence of carbonates and the
reaction classes are treated together because they
are so intimately related. A calcareous horizon has
to be nonacid; but a nonacid soil may not be

~calcareous.

Salinity

Formerly, this criterion had been wused as a
differentia in categories above the family. The
general opinion now is that this property is very
transient in character once reclamation measures are
taken and as such, it should not be used at such a
high level of classification. In Sarawak, salinity
is only associated with marine alluvium or coastal
peats subjected to tidal flooding by sea or brackish
water. It is used as a series differentia amongst
the Gley Soils and Thionic Soils. In Organic Soils,
salinity is used at a phase level. Three classes of
salinity are recognised:

Non-saline - The welectrical conductivity of the
soil extract at 1:5 soil:water ratio (Ecj) is less
than 300 umhos/cm within a depth of 25-50cm’

Weakly Saline - EC5 is between 300 and 1,200
umhos/cm.

Strongly Saline - ECS is more than 1,200
umhos/cm.

As free water* is normally present within the
control section of these soils, the salinity of the
groundwater is usually used as a useful guideline in
routine soil surveys “because of the ease of field
testing. Groundwater conductivity readings of
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<1,000, 1,000-4,000 and >4,000 wumhos/cm roughly
correspond to the non-saline, weakly saline and
strongly saline classes respectively.

These figures can also be converted to con-
ventional saturation extract values by multiplying
them by a factor of approximately 6.48 for <clay
sails " (Tle, . 1977). An EC. reading between 300 and
1,200 umho/cm rated as a serious limitation to plant
growth would be approximately equal to a saturation
extract range of 2,000 to 8,000 umho/cm.

Family And Series Differentiae For Organic Soils

Most of the differentiae wused to distinguish
families and series of Organic Soils are not used in
mineral soils. These are defined in this section.
Like mineral soils, an arbitrary control section has

also been established for the Organic Soils. In
"Soil Taxonomy", it is either 130 cm or 160 cm thick
depending on the kind of surface material. For

simplicity, a control section of 150 cm from the
surface is adopted locally, provided that no lithic
or paralithic <contact, or thick layer of water
occurs within this limit.

Depth of Organic Soil Materials

: This criterion is wused to differentiate two
main classes of Organic Soils:

Shallow - The depth of organic soil materials is
50 to 150 cm, either extending from the surface or
taken cumulatively within the control section. Two
depth phases may be identified for shallow organic
501152 namely | and 2 for 50-100 and 100-150 cm of
organic soil materials respectively. Where the
surface organic soil materials are 20 to 50 cm
thick, they become the histic epipedon of the
underlying mineral soil.

Deep - The depth of organic soil materials is more
than 150 cm. For deep peats, three depth phases are
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sometimes recognised and mapped. These are depth
phases 1, 2 and 3 which have 150-200, 200-250 and
250 cm of organic soil materials respectively.

Nature of Mineral Subsoils

Where the Organic Soils are shallow by the
above definition, the nature of the mineral
subsoils, as differentiated on the basis of texture
and presence or absence of sulphidic materials, is
an important consideration in the wutilization of
Organtc Soils. This criterion has therefore been
used to distinguish three families of shal low
Orge.ic Soils with:

Sandy Substratum - The mineral substratum has less
than* 15 percent clay (not further differentiated on
the basis of sulphidic properties).

Clayey, Sulphidic Substratum - The mineral
substratum has more than 15 percent clay and is
sulphidic in nature.

Clayey, Non-sulphidic Substratum - The mineral

substratum has more than 15 percent clay and is not
sulphidic in nature.

Surface Vegetation

Botanical origin is perhaps the most widely
used criterion in organic soil classification. |In
Sarawak, the surface vegetation as differentiated on
the basis of the following categories is used at the
family level of classification:

Peat Swamp Forests - These are lowland forests
associated with peat swamps. They include all the
sub-types described by Anderson (1963), namely Mixed
Swamp Forest, Alan Forest, Alan Bunga Forest, Padan§

Alan Forest and Padang Keruntum (or Padang Paya
Forest. 5

Montane Forests - These are forests found at
altitudes above 1,000 m and characterized by smaller
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trees with smaller and thicker leaves. Mosses and
Nepenthaceae are very common.

Groundwater Table

Mos t organic  soils in  Sarawak, unless
artificially drained, have a very high groundwater
table. MULU and KAPOR Families are the only two
exceptions. MULU Family, in _.particular, is
differentiated from others on the basis of the
absence of a groundwater table: :

Present - Unless artificially drained, the
groundwater table is present within the control
section.

Absent - The groundwater table is not present
within the control section although the organic soil
materials may still be saturated due to their spongy
nature.

Ash Content

The ash content of the organic soil materials
as determined by 100 percent minus the percentage
loss on ignition (at 800°C for | hour) is used as
a criterion at the series level. Formerly, this
differentiation is based on the recognition of peat
and  muck as defined on the basis of loss on
Ignition. Presently, it is felt that confusion may
arise on the use of the terms "peat" and "muck"
Which are more often defined on the basis of the
degree of decomposition. Therefore, ash content has
been adopted and is differentiated on the basis of
the following two classes:

High Ash Content - The weighted average of the ash
content of the soil materials within the top 50 cm

is 10 percent or more (i.e. loss on ignition is 90%
or less),

Low Ash Content - The weighted average of the ash
content of the soil materials within the top 50 cm
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is less than 10 percent (i.e. loss on ignition is
more than 90%).

It should be noted that the above definitions
take into account the occurrence of lenses of
mineral soil materials within the top 50 cm, whose
presence would push up the weighted average of the
ash content. For example, if 5 cm of clay lense(s)
with a loss on ignition of 2% occur within the top
50 cm of organic soil materials with a loss on
ignition of 98%, the weighted average of the ash
content within the top 50 ocm would be about 12%
(i.e. high ash content).

Mode of Derivation

This criterion is used at a series level. Two

groupings have been recognised and they are defined
as follow:

Autochthonous - The term is for peats which are
derived from the gradual build-up of successive
generations of plants in situ.

Allochthonous - Peats resulting from an alluvial

accumulation of drifted plant residues or eroded
peats are referred to as allochthonous deposits.

CATEGORIES OF THE SYSTEM AND THE HlERARCHlAi BIAS

There are three main categories in the present

system. In order of decreasing rank and increasing
number of differentiae and classes, the categories
are group, family and series. Some series are

further subdivided into phases on the basis of
easily identifiable and/or agriculturally important
pProperties not employed at higher levels of

g:asslfication. The most common phases recognised
e:

(a) the weakly and strongly saline phases of
organic soils;
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(b) the peaty phases of very poorly drained soils;
and

(¢) the depth phases of deep peats and upland soils
(e.g. Merit 1, 2 and 3 for Merit Series soils
with effective soil depths of 50-75, 75-100 and
>100 cm respectively).

What Scott (in print) says about the
hierarchial bias of his system still remains true
for the present system. The more relevant portions
are therefore quoted below:

"The Soil Series is commonly taken as the basic
unit in soil taxonomy: higher-level divisions group
Soil Series communities with common properties.
Classification on this basis presupposes an adequate
body of data on soil properties at the Series level.
When regional reconnaissance soils studies are
under taken in tropical areas, such data are commonly
not available. Particularly lacking are agronomic
data on which lower-category taxonomic divisions can
be made which have meaning in terms of rating the
taxonomic unit for agricultural use,...."

"Classification of the profile forms recorded
on reconnaissance investigations are nevertheless
required and in the classification wused .... the
Soil Family 1is considered the pivotal tier in the
system, as in the <classification constructed in
1966. The Family unit identifies a set of profile
forms with a conveniently narrow range of variation
in easily-identifiable properties and, in most
Families, common genetic features. Broad statements
regarding limitations to agricultural wuse can be
made at this level and certain parameters of
particular relevance in that context, ...."

"The choice of criteria for Series differen-
tiation is biased towards easily- identifiable
properties not employed at the Family level. Some
such as the particle-size subclass in upland soils
which reflects parent material and bears on crop
suitability and erosion hazard, have a general
relevance. Others are included on less certain
grounds. The degree to which minor subsoil colour
contrasts in well-drained upland soils, for example,
reflect parent materials, genetic process, plant
growth limitations or associated profile properties
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remains to be demonstrated. They = are very obvious
in the field, however, and can be recorded
consistently with no difficulty, Some of these
contrasts have therefore been incorporated in the
classification structure at the Series level. As
the body of knowledge grows, particularly regarding
agricultural use, it is to be expected that much
expansion and revision of the classification at this
level will be required".

"In organising the classification at the ...
Group level the practical choice has lain between
continued use of a grouping on the Thorp and Smith
model or redefinition within the terms of the USDA
soil taxonomy or its derivative used for the World
Soil Map Legend (USDA, 1975; FAO, 1974). The Thorp
and Smith framework is advantageous in that previous
classifications of Sarawak soils have been couched
in this terminology at the Group level and that it
has also been used in Malaya, Indonesia and for a
general synthesis of the region's soils. The Groups
are defined only by broad descriptions of their
central concept and some modification can therefore
be made to meet local problems: new Groups have been
added in Indonesia to identify soils with particular
Properties, and some revision to the Group framework
and nomenclature is made in the present study"

KEY TO SOIL GROUPS

Organic Soils (p.28-30)

Organic Soils are soils that:

a&. Have 50 cm or more of organic soil materials,
either taken cumulatively within the upper 100

cm of the soil or extending down from the
surface; or

b.  Have organic soil materials that extend from
the ‘surface to a depth within 10 cm or less of
a lithic or paralithic contact, provided the
thickness of the organic soil materials is more
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than twice that of the mineral soil above the
contact; or

¢c. Have any depth of organic soil materials
resting on a lithic or paralithic contact, or
on fragmental material (gravel, stones,

cobbles) of which the interstices are filled
with organic materials.

Skeletal Soil (p.31-32)

Skeletal Soils are other soils which are
limited in depth within 50 cm of the surface by one
of the followings:-

a. A lithic or paralithic contact; or
b. The top of a C horizon* or a horizon with

more than 50% (by vol.) of coarse fragment and
a thickness of more than 25 cm.

Thionic Soils (p.33-35)
Thiohic Soils are other soils which have

sulphidic materials or a sulphuric horizon, or both,
within 100 cm of the base of an O horizon.

Gley Soils (p.36-38)

Gley Soils are other soils which have a
drainage class of 3 or less.

Podzols (p.39-40)

Podzols are other soils having a spodic horizon
within 200 cm of the surface.
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Arenaceous Soils (p.41-42)

Arenaceous Soils are other soils that have a
sandy particle-size class within the control section
and show no diagnostic horizons other than an A
horizon.

Alluvial Soils (p.43-44)

Alluvial Soils are other soils that have
developed in accreting alluvium and show no
diagnostic horizons other than an A or a cambic
horizon.

Andisols (p.45)
Andisols are other soils which have, to a depth

of 35 cm or more, one or both of:

a. a bulk density (at 1/3-bar water retention) of
fine earah fraction of the soil of less than
0.85 g/cm” and the exchange complex dominated
by amorphous materialj;

b. 60% vr more (by weight) vitric volcanic ash,

pumice, cinders, or other vitric pyroclastic
materials.

Oxisols (p.46-47)

Oxisols are other soils that have an oxic
horizon, not overlain by a cambic or an argillic
horizon, within 200 cm of the surface.

Grey-White Podzolic Soils (p.#s-#S)

Grey-White Podzolic Soils are other soils that
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have a pallid colour group. They may have a cambic
or an argillic horizon, not

‘overlain by an oxic
horizon, within 150cm of the surface.

4.11.  Red-Yellow Podzolic Soils (p.50-52)

Red-Yellow Podzolic Soils are other soils that
have a cambic or an argillic horizon, not overlain
by an oxic horizon, within 150 em of the surface.
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KEY TO SOIL FAMILIES AND SERIES

Organic Soils

Organic Soils that fulfil the require-
ments as stipulated in 4.1.b or 4.l.c
above.

a. KAPOR soils with organic materials
resting on limestone

Other Organic soils in which a ground-
water table is absent and that are
associated with Montane Forest.

a. MULU soils that are developed
largely from a mossy material

Other Organic Soils that are asso-
ciated with Montane Forest

; BAREO soils that have more than
150 cm of organic materials

b. Other BAREO soils that have 50-150
cm of organic materials

Other Organic Soils that have 50-150
cm of organic soil materials resting
on sandy substratum

a. IGAN soils that have autochthon-
ous organic soil materials with a
low ash content
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Other Organic Soils that have 50-150
cm of organic soil materials resting
on clayey, non-sulphidic substratum

MUKAH soils that have autochtho-
nous organic soil materials with
a low ash content

Other MUKAH soils that have
autochthonous organic soil
materials with a high ash content

Other Organic Soils that have 50-150
cm of organic soil materials resting
on clayey, sulphidic substratum

MERAPOK soils that have auto-
chthonous organic soil materials
with a high ash content

Other MERAPOK soils that have
autochthonous organic soil
materials with a low ash content

Other MERAPOK soils that have
allochthonous organic soil
materials (irrespective of the
ash content)

Other Organic Soils that have more than
150 cm of organic materials (irres-
pective of the nature of mineral sub-
stratum)

ANDERSON soils that have
autochthonous organic soil
materials with a low ash content

Other ANDERSON soils that have

autochthonous organic soil
materials with a high ash content
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Other ANDERSON soils that have
allochthonous organic soil

materials (irrespective of the
ash content)

30

Luk §



3.2,

3.2.2.

J3.2.3.

Skeletal Soils

Skeletal soils that are limited in
depth within 50 cm of. the surface
by a lithic or paralithic contact

a. MELUAN soils that are limited
in depth within 25 cm

b. Other MELUAN soils that are
limited in depth within 25-50cm

Other Skeletal soils that have deve-
loped in colluvium

a. TUTOH soils derived from non-
calcareous sedimentary rocks

b. Other TUTOH soils derived from
acid igneous rocks

Other Skeletal soils that have deve-
loped in residuum

a. KAPIT soils derived from non-
calcareous sedimentary rocks

b. Other KAPIT soils derived from
acid igneous rocks

s Other KAPIT soils derived from
intermediate to basic igneous
rocks

Other Skeletal Soils that have deve-
loped in alluvium or alluvium over-
lying residuum
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a. BINATANG soils that have a drain-
age class of 4 or more Binatang S

b. Other BINATANG soils that have
a drainage class of 3 or less Kelupu S
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Thionic Soils

Thionic Soils may or may not have an histic
epipedon. Where the histic epipedon is present, the
soil is mapped as a peaty phase (e.g. Rjn-P is the
peaty phase of Rajang Series).

Thionic soils with a sulphuric horizon present
within 100 cm of the base of an O horizon are to be
keyed out first. At the moment, however, very few
Thionic Soils with a sulphuric horizon have been
identified in the field. Therefore, the family and
series classifications of these soils have not been
keyed out. They will, however, conform with group-
ings as follows based on the particle-size classes
and the depth at which the sulphuric horizon occurs.

Other Thionic Soils which have a sandy
particle-size class and have sulphidic
materials within 0-50 cm of the base of
an O horizon ' BELAT F

a. BELAT soils which are strongly
saline Belat S

b. Other BELAT soils which are
weakly saline Pandak §

& Other BELAT soils which non-
saline Mersan S

Other sandy Thionic Soils which have
sulphidic materials within 50-100 cm
of the base O horizon 233 P

a. 533 soils which are strongly
saline 533a §

b. Other 533 soils which are weakly
saline 533b S
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C. Other 533 soils which are non-
saline

5.3.4. Other Thionic Soils which have a
loamy particle-size class and have
sulphidic materials within 0-50 cm
of the base of an O horizon

a. PALOH soils which are strongly
saline

b. Other PALOH soils which are
weakly saline

¢. Other PALOH soils which are non-
saline -

5.3.5. Other loamy Thionic Soils which
have sulphidic materials within 50-100
cm of the base of an O horizon

a. 535 soils which are strong!y._
saline :

b. Other 535 soils which are weakly
saline

s Other 535 soils which are non-
saline

5.3.6. Other Thionic Soils which have a
clayey particle-size class and have
sulphidic materials within 0-50 cm
of the base of an O horizon

a. RAJANG soils which are strongly
saline

333¢"S

PALOH F

Paloh §
Nagor S

Nangka S

233 F

535a S
335b S

535¢ S

RAJANG F

Rajang §



b. Other RAJANG soils which are
weakly saline Rampangi S

c. Other RAJANG soils which are non-
saline Punda $

5.3.7. Other clayey Thionic Soils which
have a clayey particle-size class
and have sulphidic materials within
50-100 cm of the base of an O horizon KLUANG F

a~ KLUANG soils which are strongly
saline 537a S

b. Other KLUANG soils which are
weakly saline 537b S

e Other KLUANG soils which are non-
saline Kluang S
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Gley Soils that have a sandy
particle-size class

TATAU soils that have developed
in marine alluvium and are non-
saline

Other TATAU soils that have
developed in marine alluvium and
are weakly saline

Other TATAU soils that have
developed in marine alluvium and
are strongly saline

Other TATAU soils that have
developed in accreting riverine
alluvium

Other TATAU soils that have deve-
loped in colluvium,

Other Gley Soils that have a loamy
particle-size class

PAKAN soils that have developed
in accreting riverine alluvium

Other PAKAN soils that have deve-
loped in marine alluvium and are
non-saline

Other PAKAN soils that have
developed in marine alluvium and
are weakly saline

Other PAKAN soils that have
developed in marine alluvium and
are strongly saline

Other PAKAN soils that have
developed in non-accreting
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Tatau S
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Nonok S
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Bokah S

PAKAN F

Pakan S

542b S

Piasau S
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riverine alluvium

Other Gley Soils that have developed in
marine or accreting riverine alluvium
and have a clayey particle-size class

BIJAT soils that have developed
in riverine alluvium derived
from non-calcareous sedimentary
rocks and have a white to grey
colour within 50 cm of mineral
soil surface

Other BIJAT soils that have deve-
loped in riverine alluvium derived
from non-calcareous sedimentary
rocks and have a greenish grey
colour (dominant hue 5GY) within
50 cm of mineral soil surface

Other BIJAT soils that have deve-
loped in riverine alluvium derived
from non-calcareous sedimentary
rocks and have a dark grey colour
(value of 4 or less) within 50 cm
of mineral soil surface

Other BIJAT soils that have deve-
loped in marine alluvium and are
non-saline and noncalcareous

Other BIJAT soils that have deve-
loped in marine alluvium and

are weakly saline and non-
calcareous

Other BIJAT soils that have deve-
loped in marine alluvium and are
strongly saline and non-
calcareous

Other BIJAT soils that have deve-
loped in marine alluvium and are
strongly saline and calcareous

Other BIJAT soils that have
developed in riverine alluvium
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Daro §
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50

u.

derived from calcareous sedimen-
tary rocks

Other BIJAT soils that have
developed in riverine alluvium
derived from intermediate to
basic igneous rocks

Other BIJAT soils that have
developed in riverine alluvium
derived from acid igneous
rocks

Other Gley Soils that have a clayey
particle-size class

SEMADOH soils that have the
surface G or Gg horizon under-
lain by horizon(s) with a dominant
chroma of 3 or more (only the
surface is gleyed)

Other SEMADOH soils that have deve-
loped in residuum derived from
non-calcareous sedimentary rocks

Other SEMADOH soils that have
developed in non-accreting allu-
vium derived from non-calcareous
sedimentary rocks

38

Mundai S
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Podzols

Where the spodic horizon is weakly or strongly
cemented, depth phases may be recognised in terms of
the depths at which the spodic horizon occurs.
Depth phases 1, 2, and 3 are for Podzols with a
spodic horizon within 50 c¢cm, 50-100 cm and below 100
cm of the mineral soil surface respectively.

Podzols that either have a histic
epipedon or a water table within the
control section, or both GRANG F

a. GRANG soils that have a histic
epipedon, with or without a
water table Grang S

b. Other GRANG soils that have
a groundwater table within the
control section for at least 9
months per year Penian §

Other Podzols that ‘have a spodic

horizon with a dominant chroma of

3 or more (and in which the ratio.

of free iron to carbon is 6 or more) JERIJEH F

a. JERIJEH soils in which the
spodic horizon is weakly or
strongly cemented Jerijeh S

b. Other JERIJEH soils in which the
spodic horizon is noncemented Stoh §

Other Podzols in which the spodic
horizon is noncemented or weakly
cemented BUSO F

a. BUSO soils which have developed
in non-accreting alluvium Buso S
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5.

4-

b. Other BUSO soils which have . deve-
loped in residuum

Other Podzols in which the spodic

horizon is strongly cemented or
indurated

a. MIRI soils which have developed
in non-accreting alluvium

b. Other MIRI soils which have deve-
loped in residuum
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Silantek S

MIRI F

Miri S

Bako S
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5.6-

5.6.2,

5.6.3.

Arenaceous Soils

Arenaceous Soils that have developed in
marine alluvium

al

KABONG soils that have a yellow
colour class; do not have a
cemented shell layer; and do not
have an appreciable amount of
weatherable minerals

Other KABONG soils that have a
yellow colour class and a
cemented shell layer within the
control section

Other KABONG soils that have a
yellow colour class and an appre-
ciable amount (>6%) of weatherable
minerals

Other KABONG soils that have a
red or dark red colour class and
show a marked increase in Mn
content in upper subsoil

Other KABONG soils that have a
red or dark red colour class

Other Arenaceous Soils that have deve-
loped in accreting riverine alluvium

a.

b.

KAYAN soils that have a yellow
colour class

Other KAYAN soils that have a red
or dark red colour class

Other Arenaceous Soils that have a
pallid colour group

a.

TIKA soils that have developed
in residuum
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KABONG F

Kabong S

Chupin §

Siru S

Rambungan §

Sematan S

KAYAN F

Kayan S

Siar §

TIKA F

Tika S
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Alluvial Soils

Alluvial Soils that have a coarse
loamy or coarse silty particle-size
class

a. SEMILAJAU soils that have deve-
loped in alluvium derived from
sedimentary rocks

By, Other SEMILAJAU soils that have
developed in alluvium derived
from acid volcanic rocks

Other Alluvial Soils that have a fine
loamy or fine silty particle-size
class

a. BEMANG soils that have developed
in alluvium derived from non-
calcareous sedimentary rocks

b. Other BEMANG soils that have
developed in alluvium derived
from mixed acid volcanic and
sedimentary rocks

Ce Other BEMANG soils that have
developed in alluvium derived
from acid igneous rocks

d. Other BEMANG soils that have
developed "in alluvium derived
from intermediate to basic
igneous rocks

Other Alluvial Soils that have a
clayey particle-size class

a. SEDUAU soils that have formed
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SEMILAJAU F

Semilajau S

Julan S

BEMANG F

Bemang S

Dapoi §

Sebat S

Terbat S

SEDUAU F



in alluvium derived from non-
calcareous sedimentary rocks
and have a yellow colour class

Other SEDUAU soils that have
formed in alluvium derived from
non-calcareous sedimentary rocks

Other SEDUAU soils that have
formed in alluvium derived from
calcareous sedimentary rocks

Other SEDUAU soils that have
formed in alluvium derived from
acid igneous rocks

Other SEDUAU soils that have
formed in alluvium derived from
intermediate to basic igneous
rocks
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Seduau S

Malang S

Paku S

Sekati S

Ramun S



Andisols

Andisols that have a clayey particle-
size class LINAU F

a. Linau Soils that have developed
in pumice to vesicular basalt Linau §
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b Oxisols

5.9.1. Oxisols that have a clayey particle-
size class and are formed from acid
volcanic rocks NIBONG F

a. NIBONG soils having a pallid
colour group Selio S

b. Other NIBONG soils having a very
fine clayey particle-size class
and a yellow colour class Nibong S

c. Other NIBONG soils having a
yellow colour class Mujan §

d. Other NIBONG soils having a
red colour class (and showing
distinct greyish mottles in the B
horizons) Ujek S

5.9.2. Other Oxisols that have a clayey
particle-size class and are formed
from intermediate to basic igneous
rocks TARAT F

a. TARAT soils that have a dark
red colour class : Tarat S

b. Other TARAT soils that have a
red colour class Jebong $

C. Other TARAT soils that have a
yellow colour class Antayan S

5.9.3. Other Oxisols that have a clayey
particle-size class SERIN F

a. SERIN soils with a pallid
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colour group and a hue of 10YR
or redder

b. Other SERIN soils with a pallid
colour group and a hue of 2.5Y

Ci Other SERIN soils that have a fine
clayey particle-size class and
have a yellow colour class

d. Other SERIN soils that have a
fine clayey particle-size class

e. Other SERIN soils that have a
very fine clayey particle-size
class and have a yellow colour
class

f. Other SERIN soils that have a
very fine particle-size class

Other Oxisols that have a fine loamy
or fine silty particle-size class
(including coarse loam and coarse
silt with >15% clay)

a. GADING soils that have a red
colour class and are fine loamy

47

Lingga S

Rukam S

Serin §

Jagoi S

Nyaroh §

Piring S

GADING F

Gading S
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J3.10.1

5.10,2

Grey-White Podzolic Soils

Grey-White Podzolic Soils with a coarse
loamy or coarse silty particle-size
class, or have a contrasting texture
profile where the upper part is coarse
loamy or coarse silty

a. SARATOK soils with a contrasting
texture profile

B Other SARATOK soils with abundant
(>20%) mottles within 100 cm

C, Other SARATOK soils which have
developed in non-accreting
alluvium

d. Other SARATOK soils which are
residual and have a coarse loamy
particle-size class

Other Grey-White Podzolic Soils with
a fine loamy or fine silty particle-
size class, or have a contrasting
texture profile where the upper part
is fine loamy or fine silty

a. BANDANG soils with a contrasting
texture profile

b. Other BANDANG soils with abundant
(>20%) mottles within 100cm

C. Other BANDANG soils which
have a fine silty particle-size
class and are residual

d. Other BANDANG soils with a fine
loamy particle-size class and
are residual

e. Other BANDANG soils which have
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SARATCK F

Triboh S

Penipah S

Semeba S

Saratok S

BANDANG F

Merang S

Timang S

Bandang S

Durin S



developed in non-accreting
alluvium Lubai §

5.10.3. Other Grey-White Podzolic Soils with
a clayey particle-size class, or have
a contrasting texture profile where
the upper part is clayey KERAIT F

a. KERAIT soils with abundant
(>20%) mottles within 100 cm
but without a contrasting tex-
ture profile Ajoh S

b Other KERAIT soils which have
a hue redder than 10YR; are
residual; and do not have a
contrasting texture profile Serayan S

Cis Other KERAIT soils which are

residual; and do not have a
contrasting texture profile Kerait S
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- A Red-Yel low Podzolic Soils

5.11.1. Red-Yellow Podzolic Soils that have
a coarse loamy or coarse silty
particle-size class

a. NYALAU soils that have an
albic horizon*

b. Other NYALAU soils that have
developed in non-accreting
alluvium

Ce Other NYALAU soils that have a
yellow colour class and a coarse
loamy particle-size class

5.11.2. Other Red-Yellow Podzolic Soils that
-have a fine loamy or fine silty
particle-size class and are derived
from sedimentary rocks

a. BEKENU soils that have a yellow
colour class; a fine loamy
particle-size class; and are
residual

b. Other BEKENU soils that have a
red colour class; a fine loamy
particle-size class; and are
residual

Cs Other BEKENU soils that have
developed in non-accreting
alluvium

5.11.3. Other Red-Yellow Podzolic Soils that
have a fine loamy or fine silty
particle-size class

a. ABOK soils that have, in the
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NYALAU F

Matang S

Sabangang S

Nyalau S

BEKENU F

Bekenu S

Sarikei S

Tukau §




major part of the B horizon, a
CEC (cation exchange capacity by
NH,0Ac at pH 7.0) of less

than 24 meq/100g clay

Other ABOK soils that have a
yellow colour class

Other ABOK soils that have a red
colour class

5.11.4. Other Red-Yellow Podzolic Soils that
have a calcareous or nonacid reaction
class

KABULOH soils that have a hue
of 2.5Y within a depth of 50 cm
or throughout the control section

Other KABULOH soils

5.11.5. Other Red-Yellow Podzolic Soils that
have a fine clayey particle-size

class

MERIT soils that have a drainage
class of 4 or 5

Other MERIT soils that have deve-
loped in non-accreting alluvium

Other MERIT soils that have a CEC
of >24 meq per 100g clay in the
major part of the B horizon and
have a yellow colour class

As C above except for a red colour
class

Other MERIT soils that have a
yellow colour class
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Abok S

Gumbang S

Arip S

KABULOH F

Kabuloh §

Karabungan $

MERIT F

Stom S

Lupar §

Merit S

Begunan S

Bedup S
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5.11.6.

YLT/lke.

. o Other MERIT soils that have a red
colour class

Other Red-Yellow Podzolic Soils that
have a very fine clayey particle-size
class

a. SEMONGOK soils that have a
drainage class of 4 or 5

b. Other SEMONGOK soils that have
developed in non-accreting
alluvium

C. Other SEMONGOK soils that have
a CEC of >24 meq per 100g clay in
the major part of the B horizon
and have a yellow colour class

d. As C above except for a red colour
class

e. Other SEMONGOK soils that have a
yellow colour class
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Jakar S

SEMONGOK F

Semongok S
5

Padawan S

Stass S

Melugu S



REFERENCES

Anderson, J.A.R. 1963. The flora of the peat swamp forests
of Sarawak and Brunei. Gardens' Bulletin,
Singapore, Vol .XX, Part 11, P.131-228.

Andriesse, J.P. 1962. Field classification of Sarawak
sollss Tech. Paper No.l, Soils Div., Dept. of
Agric., Sarawak.

Andriesse, J.P. 1972. The soils of West Sarawak (East
Malaysia). Memoir I, Research Branch, Dept. of
Agric., Sarawak.

Andriesse, J.P. 1975. Characteristics and formation of
so-called Red-Yellow Podzolic Soils in the humic
Tropics (Sarawak-Malaysia). PhD. Thesis.

Dames, T.G.W. 1962. Report to the Government of Sarawak on
soil research in the development of Sarawak, F.A.O.

Rpt. 1312.

Eilers, R.G. and Loi, K.S. 1982. Soils of Northern Interior
Sarawak. Research Branch, Dept. of Agric.,
Sarawak.

FAO. 197&. Soil Map of the World. Volume 1I: Legend.
FAO-Unesco, Paris.

Lah J. Uyo. 1981. Physiography, soils and land evaluation
of the Jawan-Talingan Area in Sarawak, Malaysia.
MSc. Thesis, ITC, Netherlands.

Lim, C.P. 1975. Notes on soil classification in Sarawak.
Soil Survey Division, Dept. of Agriculture, Sarawak.

Loi, K.5. 1980. Genesis and classification of selected
soils intermediate between the Red-Yellow Podzolic
and Lateritic Groups in Sarawak, Malaysia. MSc.
Thesis, Guelph University.

Louie, R; and Lah, J.U. In prep. Soils of Central Interior
Sarawak. Research Branch, Dept. of Agric., Sarawak.

Paramanthan, S. In prep. Field legend for soil surveys in
Malaysia.

Scott, I.M. 1973. A draft reclassification of soils in
Central and North Sarawak (second edition). Tech.

53



T

Paper No.3, Research Branch, Dept. of Agric.,
Sarawak.

Scott, I.M. In print. Soils of Central Sarawak Lowland.
Research Branch, Dept. of Agric., Sarawak.

Soil Survey Staff. 1966. A classification of Sarawak Soils.
Tech. Paper No.2, Research Branch, Dept. of Agric.,
Sarawak.

Teng, C.5. 1981. A comparative study of some gley soils of
the floodplains in Sarawak, Malaysia. MSc. Thesis,
State University of Ghent.

Thorp, J. and Smith, G.D. 1949. Higher categories of soil
classification: order, suborder and great soil
groups. Soil Science, 67:--.

Tie, Y.L. 1977. Electrical conductivity of groundwater and
water extracts of saline gley soils in Sarawak
(Unpublo)o

Tie, Yl 197385 Textural classes as differentiae for
Merit, Bekenu, Nyalau and Peninjau Families
(Unpubl.)

Tie, Y.L. 1978b. Textural evidence of argillic horizon in
Merit, Bekenu and Nyalau soils (Unpubl.).

USDA. 1960. Soil classification, a comprehensive system:
_7th  Approximation. Soil Conservation Services,
UOSOD.A.

USDA. 19735. Soil Taxonomy: A Basic System of Soil
Classification for Making and Interpreting Soil
Surveys. Agriculture Handbook No.436, Dept. of
Agric., U.S.A.

USDA. In print. Soil Survey Manual! (New Edition). Dept. of
Agric., U.S.A.

54



A Horizons

Albic Horizon

Argillan

B Horizons

APPENDIX A

EXPLANATION OF TERMS USED

Mineral horizons that formed at the
surface or below an O horizon and (1)
are characterized by an accumulation of
humified organic matter intimately mixed
with the mineral fraction and not
dominated by properties characteristic -
oI L -orhe horizons or (2) have
properties resulting from cultivation,
pasturing, or similar kinds of
disturbance (Ap horizons).

See E Horizons.

Also referred to as <clay cutan,
clay skin, clay film or clay coating,
argillan is one type of cutans
consisting of mainly clay. A cutan is
defined as "a modification of the
texture, structure, or fabric of natural
surfaces in soil materials due to
concentration of particular soil
constituents or in_ situ modification
of the plasma".

Horizon that formed below an A, E,
or o} horizon and are dominated by
obliteration of all or much of the
original rock structure and by (1)
illuvial concentration of silicate «clay,
iron, aluminum, humus , carbonates,
gypsum, or silica, alone or in
combination; (2) evidence of removal of
carbonates; (3) residual concentration
of sesquioxides; (4) coatings of
sesquioxides that make the horizon
conspicuously lower in value, higher in
chroma, or redder in hue than overlying
and wunderlying horizons without apparent
illuviation of iron; (5) alteration that
forms silicate clay or liberates oxides
or both and that forms granular, blocky,
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C Horizons

Cr Horizons

Clay Cutan

Coarse Fragments

or prismatic structure if volume changes
accompany changes in moisture content;
or (6) any combination of these.

Obviously there are several kinds
of B horizon. Lower case letters are
used as suffices to designate specific
kinds of B horizons. The ones which are
most commonly encountered include:

Bt - accumulation of silicate clay;

Bs - accumulation of sesquioxides and
organic matter;

Bh - accumulation of organic matter.
Horizons or layers, excluding hard

bedrock, that are little affected by
pedogenic processes and lack properties

of O, A, E; or B horizons. Most are

mineral layers, but limnic layers,
whether organic or inorganic, are
included. The material of C layers may
be either like or unlike that from which
the solum presumably formed. R ot
horizons may have been modified even if
there is no evidence of pedogenesis.

Cr horizons are Cc layers
consisting of sediments, saprolite, or
consolidated bedrock that when moist can
be dug with a spade. Roots, however,
cannot enter a Cr horizon except along
fracture planes.

See C Horizons
See Argillan

Also referred to as Rock
Fragments. As a part of the soil mass
these are fragments coarser than very
coarse sand (2 mm) and less than 25 cm
(10") if rounded or 37.5 cm (25") along
the longer axis if flat.

56



Contrasting
Texture

Control Section

E Horizons

Fine Earth
Fraction

Free Water

Gradational
Texture

Lithic Contact

See Texturé Profiles

Except in very shallow mineral
soils, the profile is classified at

family and series level on features
(particularly particle-size class)
expressed in an arbitrarily defined
control section. it essentially

comprises the E and B horizons where
present, Locally,  the wupper limit is
the base of the A horizon or a depth
of 25 cm from the surface, whichever is
deeper. It extends downwards to the top
of a lithic or paralithic contact,
or to the top of a C horizon or any
continuous stonelines more than 10 cm
thick, or to a depth of | m from the
surface, whichever is shallower.

Mineral horizons in which the main
feature is loss of silicate clay, iron,
aluminum, or some combination of these,
leaving a concentration of sand and silt
particles of quartz or other resistant
minerals.

It is specifically, that part of
mineral material composed of particles
smaller than 2 mm in diameter.

It is the water retained by
undisturbed soils at a tension of O bar
or less. Depth to free water is defined
as the depth to water standing in a
freshly dug uncased borehole after
adequate time has elapsed (about 1 day)
for the water level to adjust to the
surrounding soil.

See Texture Profiles

This is a boundary between soil and
continuous coherent, underlying material -
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O Horizons

Paralithic
Contact

Stoneline

Texture Profiles

that has a hardness of >3 Moh. Cracks,
if any, should be few and their average
horizontal spacing should be 10 cm or
more. Hand digging of the underlying
material with a spade is impractical.

Layers dominated by organic
material. Some are saturated with water
for long periods or were once saturated
but are now artifically drained; others
have never been saturated.

This is like lithic contact
except the the underlying material has a
hardness by Moh's scale of <3. The
material can be dug with difficulty with
a spade and is normally a partly
consolidated sedimentary rock such as
sandstone, siltstone or shale. The
consolidation is such that roots cannot
enter. There may be <cracks but the
spacing should be 10 cm or more.

A stoneline includes any subsurface
residual accumulation of quartz gravel,
iron-enriched rock brash, iron
‘pipe-rock' fragment, or true concre-
tions. Pebbles or cobble bands in
stratified alluvium are not considered
as stonelines for the purpose of
defining the control section unless they
directly overlie lithic or paralithic
material,

The textural trend of a profile s
called a texture profile. Five texture
profiles are recognized and are defined
as follows:

Uniform Texture: clay percentage
increases with depth or changes
erratically between horizons but the
variation 1is less than 5 per cent of the
average clay percentage over the control
section.
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Weatherable
Minerals

Erratic Texture: clay percentage
varies erratically .between horizons and
the variation exceeds 5 per cent of the
average clay percentage over the control
section in some horizon. If the varia-
tion exceeds 25 percent, it should take
place over a distance greater than
12.5cm.

Gradational texture: clay percentage
increases with depth but if the increase
within the control section is more than
25 per cent clay (absolute) this
increase takes place over a greater
vertical distance than 12.5 cm.

Contrasting Texture: clay percentage
increases or decreases with depth and an
absolute variation of 25 per cent clay
occurs within a vertical distance of
12.5 cm or less.

Decreasing texture: clay percentage
decreases with depth; the variation may
or may not be greater than 5 per cent of
the average clay percentage over the
control section. If the variation s
more than 25 percent, it should not
occur within a distance of 12.5cm.

Minerals included in the meaning of
weatherable minerals are those that are
unstable in a humid climate relative to
other minerals such as quartz and l:l
lattice clays, and that, when weathering
occurs, liberate plant nutrients and
iron or aluminium. They include:

14 Clay minerals: all 2:1 lattice
clays except aluminium-interlayered
chlorite. Sepiolite, talc and
glauconite are also included
although they are not always of
clay size.

- 3 Silt- and sand-size minerals (0.02
mm to 0.2 mm in diameter): felds-
pars, feldsparthoids, ferro-
magnesian minerals, glasses, micas
and zeolites.
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APPENDIX B. TABLES SHOWING PRESENT FAMILY AND SERIES SEPARATION

TABLE Bl. Organic Soils
Family Family Criteria Series Depth of Organic Ash Other Series
Soil Materials Content Differentiae
Any depth or more than
half consists of (Autochthonous )**;
KAPOR organic soil materials | Kapor N.D.* N.D. resting on limestone
above lithic or para-
lithic contact
Others: Montane Forest; (Autochthonous )**;
MOLU groundwater table Mulu N.D. N.D. formed from mossy
absent materials
Others: Montane Forest; | Bareo >150em
BAREO groundwater table N.D. (Autochthonous )*
present Umor 50~150cm
Others with 50~150cm of
IGAN organic soil materials | Igan Low Autochthonous
on sandy substratum
Others with 50-150cm of | Mukah Low Autochthonous
MUKAH organic soil materials
on clayey, non-sulphi-
diec substratum Epai As Depth Phases:- High Autochthonous
e.g. Mkh 1 = 50~
100cm; Mkh 2 =
Merapok 100-150cm; And 1= High Autochthonous
Others with 50-150cm of 150-200cm; And 2=
MERAPOK organic soil materials | Patok 200-250cm; And 3= Low Autochthonous
on clayey, sulphidic 2250cm
substratum Mahat N.D. Allochthonous
Anderson Low Autochthonous
Others with >150cm of
ANDERSON organic soil materials | Gadong High Autochthonous
(irrespective of
nature of substratum) | Luk N.D. Allochthonous
*  N.D. = Not differentiated.

#%  Not used In the series definition.

L R S R
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APPENDIX B (cont)

TABLE B3. Thionic Soils

between 50 and 100 cm

Family Family Criteria Series Salinity
? Presence of a sulphuric ? -
horizon within 100 cm
Belat Strongly saline
Others: sandy; sulphidic
BELAT within 50 cm Pandak Weakly saline
Mersan Non-saline
= 533a Strongly saline
Others: sandy; sulphidic
533 between 50 and 100 cm 533b Weakly saline
533c¢ Non-saline
Paloh Strongly saline
Others: loamy; sulphidic
PALOH within 50 cm Nagor Weakly saline
Nangka Non-saline
535a Strongly saline
Others: loamy; sulphidic
535 between 50 and 100 cm 535b Weakly saline
535¢ Non-saline
Rajang Strongly saline
Others: clayey; sulphidic -
RAJANG within 50 cm Rampangi | Weakly saline
Punda Non-saline
KLUANG Others: clayey; sulphidic | Kluang Non-saline
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APPENDIX B (cont)

TABLE B4, Gley Soils
Family Family Criteria Series Parent Material Other Series Differentiae
Tatau Non-saline
Telok Marine alluvium Weakly saline
TATAU Sandy particle-size | Nonok Strongly saline
class
Plan Accreting riverine -
alluvium
Bokah Colluvium -
Pakan Accreting riverine -
alluvium
PARAN Loamy particle-size
class Piasau Marine alluvium Weakly 'saline
Sirik Strongly saline
Gong Non-accreting -
riverine alluvium
Bijat White to grey within 50cm
Samarahan | Riverine; non- Greenish grey (56Y within
calcareous sedimen-
tary rocks
Danau Dark grey (value of 4 or
less) within 50 cm
Daro Non-saline; noncalcareous
Clayey; developed Pendam Weakly saline; noncalcareous
BLJAT in marine or
accreting riverine Marine alluvium
alluvium Beliong Strongly saline; non-
calcareous
Buntal Strongly saline; calcareous
Mundai Riverine; calcareous -
sedimentary rocks
Kakai Riverine; intermediate -
to basic igneous rocks
Jiwan Riverine; acid igneous -
rocks
Semadoh Residuum; non-calca~ |[Gleyed throughout
SEMADOH | Clayey; developed sedimentary
io residuum/collu- | Tumau rocks Only surface gleyed
vium/non-accreting
alluvium Embang Non-accreting -
alluvium
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APPENDIX B (cont)

TABLE B7. Alluvial Soils
Family Family Criteria Series Parent Material Colour
Class
SEMILAJAU | Coarse loamy or Semilajau | Sedimentary -
coarse silty
Julan Acid volcanic ”
Bemang Non-calcareous -
sedimentary
BEMANG Fine loamy or Dapoi Mixed acid volcanic -
fine silty and sedimentary
Sebat Acid igneous -
Terbat Intermediate to -
basic igneous
Seduau Non-calcareous Yellow
sedimentary
Malang Non-calcareous Red/dark
sedimentary red
SEDUAU Clayey Paku Calcareous -
sedimentary
Sekati Acid igneous -
Ramun Intermediate to -

basic igneous
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APPENDIX B (cont)

TABLE B8. Oxisols

Family Family Criteria Series Colour Particle-Size
' Subclass
Selio Pallid colour N.D.
group
NIBONG Clayey; acid Nibong Very fine
volecanic rocks Yellow colour clayey
class
Mujan Fine clayey
Ujek Red colour class N.D.
Tarat Dark red N.D.
TARAT Clayey; interme-
diate to basic Jebong Red i N.D.
igneous rocks
Antayan | Yellow N.D.
Lingga Pallid; hue 10YR N.D.
Rukam Pallid; 2.5Y or N.D.
yellower
SERIN Others which are Serin Yellow
clayey Fine clayey
Jagoi Red/dark red
Nyaroh Yellow
Very fine
Piring Red/dark red clayey
GADING Loamy excluding* Gading Red Fine loamy

<15% clay
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APPENDIX B (cont)

TABLE 810, Red-Yellow Podzolic Soils
Family | Family Criteria Series Drainage Parent Particle-Size CEC in most | Other Series
Class Material Subclass part of B Differentiae
Nyalau Coarse loamy -
Residual
NYALAU |Coarse loamy or Matang N.D. N.D. Albic horizon
coarse silty H.D. present
Sabangan " 01d alluvial -
Bekeuu Yellow colour
Fine loamy or Residual Fine loamy class
BEKENU | fine silty; N.D. N.D.
sedimentary rocks| Sarikei Red
Tukau 01d alluvial N.D. -
Abok <26 meq/100g -
Others which are clay
ABOK fine loamy or Gumbang _ N.D. Residual N.D. Yellow
fine silty >24 meq/100g
Arip clay Red
Clayey; cal- Kabuloh 2.5Y hue
KABULOH| careous or nom= K.D. Residual N.D. N.D
acid Karabungan Redder than
2.5¢Y
Stom 4or5 Residual -
N.D.
Lupar 0ld alluvial -
Fine clayey;
MERIT |noncalcareous or | Merit / >24 meq/100g | Yellow
acid clay
Begunan 6 or more | Residual N.D. Red
Bedup <24 meq/100g Yellow
clay
Jakar Red
Semongok |4 or 5 N.D. -
Very fine clayey;| Padawan >26 meq/100g Yellow
SEMONGOK | noncalcareous or clay
acid Stass 6 or more | Residual N.D. Red
Melugu <26 meq/100 Yellow
N clay
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APPENDIX €. LIST OF ALL SOIL SERIES (OBSOLETE OR OTHERVWISE) AND THEIR STATUS THROUGH THE HISTORY OF SOIL SURVEYS IN SARAWAK

Before 1966 Andrissse (1972)% Scott (1973)%* Batveen _ﬂ_!_;zlgg_ Pnuntjmis__‘_____
Series Group/ Garies roup, Series Group/ Series Group. ries Group/ ries
Fawily Criteria Family Critarin Family Criteria Fami ly Criteria Family Criteria
Abat Low Humie |Wecent allu= - - - - - - (=Bijar or - !
(obuw.)* Gley/t vial; sedimen= Sedusu
(Series tary rocks, Series)vww
Ledgar) clayey; gley
harigon within
J8=3"
Abok - - R.Y. Pod= |Micrograno= - - |R.t. Pod-|Yellow colour|R.¥. Pod- |Low CEC
solic/ABOK|diorice; wolic/ class; low zolic/ABOK
strong colour Abok(§)** |CEC
Abon Half Bog/ |0-36" pear/ - - - - - - (=8ijac .
(obs.) ABON muck over or Mukah
(1964a)%* | light grey Secies)
clay
Ajoh - - - - G.W. Pod- | Variegated Hydromor=(Variegated G.W. Pod- |Abundant
solic/ subsoil phic subsoil wlic/ mottles within
KERAIT Upland KERAIT 00cm
Soils/
(s)
Anderson Bog Soile/|Coarse, partly|(As & (0 M(hu Paat Mon=-saline; IOnlnis Residual; Organic Autochthonous;
ANDERSON | decomposed Family of |>60") Soile/ non-sulphidic; [Soils/ peat (65T Soila/ low ash con=
(1964b) woody peats Paat ANDERSON | residual (ANDERSON [0.M. ) ANDERSON | tent
238" Soils) (s)
Ant ayan Lataritic/|On interme- Lateritic/|Blocky strue= - - [Lateri- |As Andrie- Oxisols/ |Yellow colour
ANTAYAN diste igneous |TARAT ture; 10YR tic/TARAT [sse's (1972) | TARAT class
(1965) rocks; throughout (L)»»
yellow; blocky
Arip - - - - Not allo= | Fine sile; re-|R.Y. Pod-|Red colour R.Y., Pod= |Red; high CEC
cated dder than 10YR{solic/ class; high |solie/
CEC/clay 20- |[ABOK (8) [cEC ABOK
40; rhyolite
Bakau - - - - Podzola/ | Residual; no [Podeols/ [A2 has value/| (=Silantek -
(obs.) SILANTEX | peac; Bh over |[SILANTEK |chroms rating|series)
non-lithic ma=((5) of 1 or 4;
terial; A2 has |residual
value/chroma
rating of 2
Bako Podzola/ |Cosrse-tex- (As & Fa~ |(Residual; Podzols/ | Sedimencary [Podzols/ |Residual Podzols/ |Residual
BAKD tured sand= |mily of |Bh stroagly |MIRL pareat parr (s) MIRI
(1965) stones; dip Podsola) |developed) material
slopes
Footnotes: -
%0bs. : Obsolete -~ Does not appear in the present system ** 1965 - Report No.59%, J.P. Andriesse
*sfiafarances: 1964s - Report No.35/2 J.R.D. Wall Andriesse (1972) - Soll Memoir of West Sarawak
1964b - Report No.4a/l, J.P. Andriesse Scott (1973) - Technical Paper No.J.
5 - Scott, I.M. (in print) Soll Memolr L = Lim, C.P, (1975) Notes on Sgil
of Sarawak Central Lowland Classification In Sarawak.
EL - Ellers, R.G. and Lol, K.5. (1982). LL - Loule, R. and Lah, J.U. (In
Soll Memolr of Northern Interlor prep.) Soil Memolr of Central
Sarawak ; Interfor Sarawak
eee (o....) =~ Can or possibly be correlated + = Diagnostic features plven In
with such soll under the present bracket are for the Famlly, not
system the Series




APPENDIX € (gont).

Before 1966 Andriesse (1972)%% ote (1973)+* Betwean 1973 & 1982 'l‘-"“.zz.'ﬁ.':.r._
Beries Group/ Series Group, Series Group Saries Series Group/ Serian
Family Criteria Family Criteria Family Criteria Criteria Family Criteria
Bandang - - - - LY, Pod-| Fine silc; G.W, Pod=-|Fine silc; G.W, Pod=| Fine silty;
solic/ residual; zolic/ idual; zolic/ absence of
| BANDAKG pallid BANDANG  |low CEC BANDANG abundant mott-
throughout (s) les and con=
trasting tex-
ture; residual
Banyut - - - - Podsols/ | Like Buso - - (=Buse -
(obs.) SILANTEX | Series except Series)
Bh over
residuum
Nareo - - - - - - (As & Fa=|(High eleva- [Organic 7150 cm
wily of tion; peat |Soila/ organic
Organic |>100 cm) BAREO materials
Soils,EL)
Bavang Low Humic | Marine sands - - - - - = (*Tacau =
{obs.) Gley/1? Series)
(1964a) 5
Bayur R.Y. Pod= | On schist LY. Pod= Pn schist - - R.Y. Pod=|As Andri- (=Cumbang -
(obs.) solic/ wolic/ zolic/ esse's (1972)|Series)
WYALAU ABOK ABOK(L)
(1964a)
Bedup Y. Pod= | On Triassic R.Y. Pod= [Triassic - . R.Y. Pod~=|As Andri- R.Y., Pod- | Low CEC;
solic/ shales solic/ shale; 10YR zolic/ esse's (1972)|z0lic/ yellow
SEMONGOR MERIT or yallower; MERIT(L) MERLIT
(1964b) " jguarcz and
concretions
in subsoil.
Begunan - - R.Y.Pod~ [Red mudstons; - - R.Y. Pod-|Light clay; |R.Y. Pod-| Residual; CEC-
solie/ lredder than zolic/ red colour solie/ clay >24;
HERLT [LoYR MERIT(S) |class; MERIT moderate to
residual good drainage
IR - - (As BEKENU |(Medium tex- |R.Y. Pod-| Fine silt;  [R.Y. Pod~{Pine silt; |R.Y. Pod=| Yellow; resi-
r!nrily! tured; no A2; (solic/ 10YR or wwolic/ |yellow colour|zolic/ dual; fine
sesquionides |BEKENU yellower; BEKENU class; resi- |BEKENU loamy
€202) residual (s) dual; low CEC
Belat - - (As & Fa- [(Light tex= - - Gley Strongly Thionic Strongly
wily of tured; stroa- Soils/ |saline Soils/ saline
Saline |gly waline; BELAT (8) BELAT
Gley Ino peacy 0)
Salaval - - - - Alluvial | Marine origin;|Alluvial [Red colour (=Semacan -
(obs.) Soila/ hue redder Soils/ class Series)
EAYAN than 107R KABONG(S)
Baliong - - . - - - = w Gley Marine alluvium;
Soils/ strongly saline,
. il‘.l.l.l‘l.' non-calcareous
Bemang - & - - Alluvial | Pine silt; houe{Alluvial |Fine sile; [Alluvial | Alluviue
Soils/ 10YR or Soils/ yellow colour|Soils/ decived from
BEMANG yellover BEMANG class BEMANG sedimentary
throughout (s) tocks
. 0=50 em
Bantang Semi- Basic ignecus [(As & Fa- [(Lowland) - - - - ( =Ramun -
(obe.) Hydromar= | rocks; dark mily of Series)
phic/ colour; more |Ground-
MALANG Ma vater
(1964b) Laterities
Biavak - - R.Y Pod= |[On grayvacke - - R.Y. Pod=|As Andri- (=Bekenu -
(obs.) solie/ sandatone; solic/ esse's (1972)|Series)
BEXENU light alive BEKENU(L)
brown colour
Bijar Low Humic | Like Ssmarahan|Gley Large flood~ Riverine; Gley Light clay; |[Gley Riverine; non-
Glay/? Series except [Soils/ plaioe; mized|Solle/ surfece pest |Soils/ |non-calea- [Seils/ calcareous
(1964a) occurs along |BIJAT derivetion BLJAT (8) |recus sedi- |BIJAT sedimentary
large rivers jmentary; rocks; white to
no peat grey colour
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APPERDLX ¢ (eont)

Before 196 Andriesse !I!T!!ﬂ Scort (1973)%% Batween 1973 & 1982 Present System |
Series :muﬁ ;Snu Group ries roup, Saries Group, Series Group/ Series
Vamily Criteria Family Criteria Family Critaria Family Criteria Family Criteria
Binatang - - (Aw BINA- |(Residual/ skelecal | Thin alluvius Skeletal/|Good to Skeletal |Well to imper-
TANG alluvial; Soils/ over residuum; |[BINATANG |imperfect Soils fecely drained
Family good to lm= |[FAFIT good to imper=|(L) drainage BINATANG
perfact to imperfect
drainage) drainags
Bintulu - - - - G.¥. Pod= | Alluvial; |Reganols/|Alluvial; no | (=Kilong -
(oba. ) solic/ pallid TIKA (8) |8h below con=|Series)
TIKA trol section
Rokah - - Gley Colluvial; - - |#ydromor=|Coarse loam; |Gley Colluvial
Soils/ bisequant; phie strongly Soils/
TATAUD Upland/ |gleyed TATAU
PENIPAH | subsoil .
(s
Bukit Batu - - Lateritic/|On basalt; - - Lateri= |Aa Andri- (=Jebong -
(obs. ) TARAT gibbaitic; tic/ esse's (1972)|Saries)
crumbly TARAT(L)
Buntal - - - - - - - - Glay Marine allu-
Soils/ vium; strongly
BLJAT saline; cal-
careous
Suri Skaletal |On scid and Skaletal |Oa scid - - Litho- On acid Skeletal [0 acid
Soils/ intermediate | Soils/ ignecus rocks wsols/ * |igneous Soils/ igneous rocks
SEDONG igneous rocks | KAPLT KAPLIT (8)|rocks; clayey|KAPIT
(1965) |
Buss - - (As BUSO | (Alluvial; Bh|Podsols/ | A2 has value/ |Podzols |Alluvial Podzols/ |Alluvial {
Family) weakly deve- |SILANTEK | chroma rating |BUSO w BUSO origin
loped) of 3; alluvial !
no peat; Bh 5

over alluvium

Butan - - Podzols/ |On tertiary - - - - (=Silantek -
(obs.) SILANTEK | sandstone Series)
Chaaggang - - - - ¥o allo= | Fine loam; Rt Pod= | Red colour (=Gading -
(obs.) cated redder than solie/ class; lov |[Series
10YR; CEC/clay|GADING CEC
€16; granite |(8)
ar granodio-
rite
Chupak Podzolic | (Juvenile; - - - - - - (=Sabangan -
(obe.) incer= wesk A2; on Series)
grada/ sandy terrace
SEMILAJAU | materials)
(1964b)
Chupin - - Recent With petri= - - Recent Cemented Areana= Yellow colour
Alluvial/ |caleie Alluvial/| shell layer |ceocus class; with
SEMATAN horizon SEMATAN Soils/ cemented
(L) KABONG shell layer
Danau - - - - - - Gley Riverine; Gley Riverine; non
Soils/ |non-calca- |Soils/ calearsous; :
BLIAT (L)| recus; dark |BIJAT dark grey with- ]
grey within in 50 em
50 cm
Dapoi - - - - - - Alluvial/| Mixed sedi= [Alluvial |Derived Erom
BEMANG mentary and |Soils/ mixed pyro-
(£L) volcanie BEMANG clastic and
origin sadimentary
matarials
Daro - - Gley Hot defined |Glay Marine allu= - L Gley Marine allu=
Solls/ Soils/ vium; no peat Solls/ vium; mon-
! BLIAT BLJAT BLJAT saline
Daup = - - - Podzols/ | Mesidual/ - - (=Silantek -
(obs.) SILANTEK | coliuvial; so Serien)
peat; value/
chroma ratings
of A2 and Bh
are 3 and 2
Dras Low Humic | Like Abat - » . - - - (=Bijat -
(obu.) Gley/? Saries but Serian)

(Saries gley horizonm
Ledger) | within 12%
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AFPPENDIX € (gont)

Before 1966 Andriesse (1972)%e Scott (1973)%w Betwesn 1973 & 1982 Present System |
Sarien Group/ Sarien roup Sarian Group/ Series Foup, Serien Group/ Series
Family Criteria Family Criteria Fami ly Criteria Fami ly Criteria Family Criteria
Durin - - - - G.¥W. Pod~ |Fine loam; G.W. Pod=|Fine loam; G.W, Pod=| Fine loam;
wolic/ residual; zolic/ residual; solic/
SARATOK pallid SARATOK |low CEC BANDANG absence of
(s) sbundant
mottles and
h contrasting
texture
Embang Low Humic | Recent over Gley 0ld allu= - - Hydromor=|Light clay; |[Gley NWon=-accrating
Glay/? old allovium;| Soils/ vial phic strongly Soils/ alluvium from
(Series/ |glay clay SEMADON Upland/ |gleyed sub- | SEMADOH non=calcareous
Ledger) aver husus AJOH (8) |soil sedimencary
stained sands rocks
Entabar - - Recent Derived from - - Racent From red (=Malang -
(obs.) Alluvial/ | mdetone Alluvial/ |mudatone Series)
RAMIN SEDUAU(L)
Epai - - - d Peat Muck; resi- Organie |Moa=-sulphi- |Organic High ash
Solla/ dual; non- Soils/ die; resi= Soils/ content
MUXAH saline; non= | MUKAH (5)|dual; muck MUKAR
sulphidic
Gading - - R.Y. Pod= | Strongly - - R.Y. Pod=|Yellow colour!Oxisola/ | Red colour
wolie/ coloured; zolic/ class; resi- | GADING class
ABOK on granites GADING dual; high
(s) CEC
Gadong - - - - - - Organic |Residual; Organic Autochthonous;
Soils/ |muck Soils/ high ash coa-
ANDERSON ANDERSON | tent
(s)
Garavat - - (As GERA- | (Heavy tex- - - Gley Residual; (=Semadoh -
WAT tured; resi- Soils/ peat present | Series -
Pamily) dual/old SEMADOH peaty
alluvial; (48] phase)
peaty 0 <10")
Gong - - Gley 01d riverinae/ - - Gley 0ld alluvium;| Gley Formed in non~
Soils/ colluvial; Soils/ coarse loam;| Soils/ accreting
TATAU bottomlands; PAKAN (L)ino peat PARAN alluvium
no peat .
Grang - - - » Podsols/ |Alluvial; - - Podsols/ | Presence of
SILANTER |peaty top GRANG histie
epipedon
Gumbang - - R.Y. Pod= | Stroagly - - R.Y. Pod=|Yellow colour| R.Y. Pod=| Yallow colour
zolie/ coloured; solle/ class; resi= | solie/ class; high
ABOK tonalites, ABOK (8) |dual; high ABOK CEC
hornfels CEC
lgan - - (As (Topogenic; |(As a - (As a - Organic Autochthonous;
Family) 0 horizon 10=|Family) Family) Soils/ low ash
40"; sandy IGAN content
subsoil)
Jagoi - - R.Y, Pod- | Light colour; - - R.Y. Pod=|As Andri- Oxisols/ | Pine clayey;
solie/ coarse- solic= |essa's (1972} SERIN red or dark
ABOK grained ABOK (L) red colour
granite class
Jakar - - - - R.Y. Pod= |Residual; R.Y. Pod-|Light clay; |R.Y. Pod-| Red; low
solic/ hue redder solie/ |red colour o lic/ cgc
MERLT than 10YR MERIT (8)|clans; resi- | MERIT
dual; high
|cec
Jebong - - Lateritic/] Gibbitie; - - Lateri- |As Andri- Oxisola/ | Red colour
TARAT blocky; tie/ esse'n (1972)] TARAT clans
gabbro TARAT (L)
Jerijeh - - (As JERI- | (Alluvial; - - - - Podsols/
JER weakly deve= JERLJEH
Family) loped Bir)
Jivan - s - b - - Gley |Voleanic Gley Riverine; acid
Soils/ |materials Soils/ igneous rocks
JIWAN BLIAT
(2L)
Jol - - (As a (Heavy tex= |Glay Surface peat | Saline Surface peat | (*Pendam -
(obs.) Family of | tured; weakly|Soils/ present Glay/ |preseat Serien ~
Saline saline; pesty|PENDAM PENDAM peaty
Glay) 0 <10") (L) phase)
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APPENDLE C (comt)

Bafore 1966 aﬁ;i nes (1972)%% Scote (1973)w Betve 9731 & 1982 Present System
Seriee Group Secies roup, Sarien Group/ Series Group. eries Group/ Sert

Family Critaria Fami ly Criteria Family Criteria Family Criteria Fami ly Cr
Julsn - - - - - - Gley Volcanic Alluvial/ | Derived from
Sails/ materials SEMILAJAU | acid voleanic
| JULANCEL) racks
Kabong - - Recent Without wes= [Alluvial/ |Marine; hue Alluvial/|Hua 10YR or |Arena= Yellow;absence
Alluvial/ |therable KAYAN LOYR or SEMATAN |yellower in |caous of cemented
KABONG minarals yellower (L) upper 50 cm; [Seils/ shell and vea~
present KABONG therable
storm beach minerals
Rabuloh LY. Pod=| On calcareous |(As a (Meavy tex- |R.Y. Pod= [Hue 2.5Y or Brown As Scott's R.Y. Pod-) Hue 2,5Y
solic/ shale and marl|Pamily of |tured) solic/ yallower; CEC/|Forest/ |(1973) plus |selie/
WTALAU Brown KABULOR clay <30; base|RKABULOH |pH 6.0 with-|KABULOH
(1964a) Forast saturation (L) in 50 em
Soils) >80%
Rakai Low Humic | Derived from |Glay Inland - - Gley Lighe clay; |Cley Rivarine;
Gley/ basic igneous |Soils/ wvalleys; Soils/ igneous rocks|Soils/ basic to
BAMARAHAN | rocks BLIAT basic igneous BLIAT (8) BLIAT intermediate
(1964} rocks igneous rocks
Kapit (As & Fa- | (Da sedimen= |(As RAPIT |(Residual; C |[Skeletal |Residual; Litho~ Hill flank; |Skeletal | Mon-calcareous
mily of tary rocks) Family) within 10"; |Soils/ clay; non- sols/ sedimentary; |Soils/ sedimantary
Regosola, <500 ppm P) |KAPIT caleareous EAPIT (8)|clay KAPLT rocks
1963) sedimentary
rocks
Lapor (A & Fa= - - - - - - - Organie On limestone
wily) Soils/
(Wall's FAPOR
Thesis)
Karabungar - - g - LY. Pod- |Hue 10YR or Brown As Scott's R.Y. Pod-| Hue 10YR or

- solic/ redder; CEC/ |FPorest/ |(1973) plus |=oliec/ redder
KABULOH clay >30; base|RABULOH |pH 6.0 in KABULOH

saturacion (L) lower subsoil
<501 in upper
subsoil
Eayan Racent Sandy; mized |Recent Light tex= Alluvial/ |Rivarine; Alluvial/|Yellow colour| Arena= Yellow
Alluvial/ | parent Alluvial/ |tured; EAYAN hue LOYR or KAYAN (8)|class ceous colour class
UNDUP materials KAYAN riverine; hue yeollower Soila/
(1964b) 10YR or FAYAN
yellower
Kadadum Tropical | On Limestone | (As a Fa- (Light cex- - - - - (=Kapor -
(obs.) Mull/f wily of tured) Beries)
KEDADUM Brown
(1964b) Forest
Soils)
Kaladan - - R.Y. Pod- | Red; tuffa- - - R.Y. Pod= Heavy clay; | (=Piring -
(obs.) zolic/ ceous zolic/ dark red Series)
ABOK matarials SERIN (8)|colour class;
low CEC
Kelupu - - (As EELU= | (Residual/ |Skeletal |Alluvium over |Skelatal/| Poor te very | Skeletal | Poorly to very
PU Family)| alluvial; Soils/ residuum; BINATANG | poor drainage| Soils/ poorly drained
poor to vary |KAPIT poorly to very| (L) BINATANG
poor drain= poorly drained
age)
Kemunyang - - - - G.W. Pod= | Residual G.¥W. Pod=| As Scott's (=Triboh -
(obs.) zolie/ . solic/ (1973) Series)
TRIBOH TRIBOW(L)|
Rarait Podzolic | White clays; |G.W. Pod- | On carbona= |G.W. Pod- | Pallid; resi- |C.W. Pod~| Residual; C.W, Pod-| Without abun-
Intar= without humus | solic/ ceous shales | eolic/ dual golie/ low CEC solic/ dant mottles,
grade/ | EERALIT KERAIT KERALIT KERALIT and contr,
KERALT s ing texture;
(1964b) 10¥R or
yellower
Lilong - - Skeletal | Desp old - - Regosols/| Alluvial; Arena~ Mon-sccreting
Sails/ marine sand TIKA (S) | Bh below caous alluvium
GAYA control Soils/
section TLEA
Kluang - - - - - - Glay Sulphidie Thioaie Hon-saline

Soils/ below 50 cm; | Soils/
BIJAT (L)| surface peat | KLUANG
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APPENDLIX C (comt)

Safore 1966 riesss (1972)%* Scott (1973)ew tveen 1973 & 1982 Present Syst
Serien Geoup/ Series roup Ser Group, Saries Group rias Group/ Series
Pamily Criteria Family Criteris Family Criteria Family Criceria Fami ly Criteria
Koran R.T. Pod=| Om Triassic - - - - - - {=Matang -
(oba.) wolic/ sandatone Series)
HATANG
(19640}
Krian v - Gley With oolitie - - Gley Calearsous; | (=HMundai -
(oba.) Soils/ iron comcre= Soils/ peat present | Series
SERANDI tions in sub- BLJAT (8) Paaty
soil; high Phase)
calcium
Labang LY. Pod=| On Tartiary - - - - - - (=Bekenu -
(obe.) solie/ shales and or Sarikei]
WEALAU fione send- Series)
(196ha) stones; fine
sandy loam Co
wandy clay
loam over clay|
loam to clay;
subsoil
mottled
Lalis - - - - 1nter- Intermediate | Lithe- Hill Elank; | (»Tutoh -
(obs.) grade/ batween Merit| sols/ sedimentary | Series)
MERIT- and Kapit LALIS (8)|rocks; clay
EAPIT Series
Likau R.Y. Pod-| Sandstone; - - - - - - (=Bekenu -
(obe.) solie/ brownish or Nyalau
WYALAU yallow sandy Series)
(1964a) loam grading
to sasdy clay
loam or sandy
clay
Limbang - - (As & Va~ | (Organic) Organic Rasidual; Paat Alluvial; (=Luk -
(obs.) wily of _ Soils/ saline: non=- | Soils/ non-sulphi- | Series)
Saline ANDERSON | sulphidic ANDERSOM |dic; saline
Gley) [13]
Linaw - - - - - - Lateri- |From pumice |Andisols/ |From pumice
tic/ to vesicular | LINAU to vesicular
TARAT(LL) |basalt basalt
Lingga - - G.W. Pod= | On iron=-poor - - G.W. Pod-|Microgranite;|Oxisols/ |Pallid with
solie/ granite solie/ pallid SERIN a hue of 10YR
SARATOE EERAIT(L)
Luak LY. Pod-| Fioe sand- s . - - - - (=Bekenu -
(obe.) solie/ stone; yellow or Merit
NYALAD to ysllowish Series)
(1964a) brown clay
loam oo clay
Lubai - - (As LUBAL | (014 alle= C.¥. Pod= | Alluvial} G.W. Pod=|01d alluvium;|G.W. Pod- Moan-accreting
Family) vial; fine solie/ upper subsoil| molic/ upper subsoil| salic/ alluvium;
textured) LUBAL fine silt LUBAL (L)|fine sile BANDANG absence of
.
contrasting
texture
Luis - - - - Gley Riverine; Gley Surface peat | (=Flan -
(obs.) Soile/ surface peat | Soils/ Series
TATAU PLAN (L) Paaty
Phase)
Luk - - - - Organic Alluvial; Peat Alluvial; Organic Allochthonous
Soile/ sulphidics Soils/ |sulphidie; Soils/ organic
:m;:m saline ANDERSON |saline ANDERSON |materials
L
Lundu - - Skaletsl | Boulder fans - - Skeletal |Colluvium; Skeletal |From acid
Soils/ granite/ Soila/ granite/ Soils/ igneous rocks
GAYA sandstoos GAYA (L) |sandstons TUTOR
derived
Lupar - - (As LUPAR | (014 sllu= |R.¥. Pod= | Alluvial; LY. Pod-|As Seott's |R.Y. Pod- | Non-accrating
Family) [vial; beavy |[solie/ hue 10YR or | solie/ (1973 eolic/ alluvium;
textured) MERLT yollover MERLT (L) MERIT modecate to
good drainage
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AFPENDIX C (cont)

Before 1966 riesse (1972)%% Scoet (1973)we %Ema &H‘;_ Present System |
Series Group/ Farian %;7_' Beries Group Serias roup, ties Group, Series
Family Cricteria Family Criteria Fami ly Criceria Family Criceria Family Criteria
Lutoag LY. Pod- |Gley soctles - - - - - - (=Scom ¥
(obw.) solie/ throughout Series)
SEMONGOR |subsoil; clay
(Series loam over
Ledger) clay; distinee
taztural B
Mahat - - - - Organic Alluvialy Peat Organic Allochthonous
Soila/ saline; Soile/ peat; saline;|Soils/ organic
MUKAR sulphidie MUKAH (L) |sulphidic MERAPOK materials
Malang Semi- Mized parent |Receat Mixed origin;|Alluvial/| Redder than |Alluvial/|Red colour Alluvial/ | Red colour
Hydromor= |msterials Alluvial/ | intergrade SEDUAU 10YR; riverine |SEDUAU elass SEDUAU clans
phie/ SEDUAU to Gley (s)
HALANG Solle
(1964a)
Has R.T. Pod= |On coarse - - - - - - (=Matang -
(obe.) salie/ cretaceous or Nyalau
HATANG sandstones Series)
(1964b )
Matang (As MATANG | (Yellow (As « Pa= | (Residual; A2{ - - R.Y. Pod-|Weak A2 R.Y. Pod= |Wicth an albic
Pamily, coloured B; adly of present) solie/ present eolic/ horizon
19640 ) wall developed |R.Y. Pod- NYALAU RYALAU
textural B) solie) (L)
Matu - - - - Glay Marine; sur- [Gley Marine; sur= |(=Plan -
(obs.) Soila/ face paat Sails/ face peat Series
TATAU TATAU (L) Paaty
Phase)
Melusn - - (As & Fa- | (R presemt (As & Pa=| (Lithic within|Litho~ Hill flank; |Skeletal | Soil depth
wily of within 10") |mily) 25 cm) sols/ sedimentary |Soils/ less than
Skeletal MELUAN(S) | rocks MELUAN 15 em
Soils)
Melugu - - R.Y. Pod- |Wall drained;| - - R.Y. Pod-|l0TR or R.Y. Pod~ | Rasidual; low
solie/ on hard solic/ yellowar; solie/ CEC; yellow;
HERIT shale; high MERIT (8)|Growp III SEMONGOE | good drainage
sesquioxides oxides 20-25%
Merang - - G.¥. Pod- | Bisequent - - G.W. Pod-|0ld slluvium;|G.W. Pod~ | With contrast-
solie/ solie/ |surface fina |eolic/ ing texture
LUBAL LUBAL (L)|sile BANDANG
Merapok - - - - Organie/ | Muck; saline; |Peac Residual; Organic Autochthonous
MUKAH noo-sulphidic |Soils/ muck; Soils/ organic mate-
MURAH (L)|saline; non=- | MERAPOR rials; high
sulphidic ash content
Marit (As MERIT | (Mo A2; clay=- - - R.T. Pod-| Residual; |R.¥. Pod-|Light clay; |R.Y. Pod~ | Residual; CEC
Family, «y; on shales solie/ 10YR or wolic/ yellow colour|solie/ clay >24;
1965) and fine sand-| MERIT yellower MERIT (8)|clans; resi- |MERIT good drainage
stones ) dual
Mersan - - - - - -~ bt - Thionie Koa-saline
Soils/
BELAT
Metading - - - - Podsols/ | Alluvial; oo |[Poduols/ |As Scott's (=Buse -
(obu.) SILANTEX | surface peat |SILANTEK | (1973) plus |Series)
(8) Al with
value/chroma
rating of 2
or 4
Miri Humus Alluvialj not | (As a (Alluvial; Podzols/ | Alluvial Podzols/ | Alluvial Podzols/ | Not developed
Podzal/ on beaches Family B2 wall MIRI MIRL (8) MIRI in residusm
MIRI and without developed)
groundwater
table
Mujan - - - - - - Lateri~ |Hyperchene |Oxisols/ |Fine clayey;
cie/ dacite; 1OYR,|NIBOWG yellow
NIBONG 7.5t
(L) at depth
Mukah Half Bog |Like Abom (As & Fa~ | (Topogenic; |Organic/ | Peat; non= Paat Nesidual; Organic Low ash
Solla/? Series but mily of 0 horizon MUKAH saline; non~ |Soils/ peat; son- Soila/ content
(1964a) subsoil more |Peat 10-40"; clay sulphidie MUKAR (L)| saline; non= | MURAR
bluish Soils) ey subsoil) sulphidie
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APPENDIR C (comt)

Befo 1972)%+% Scoct (1973)%% Between 1973 & 1982 Present System
BSaries Croup/ . Series Group Series Group, Series Group Series
Tamily Criteria Family Criteria Fami ly Criteria Fami ly Criteria Family Criteria
Mulu - - (As & Ya= - - - - = Organie from mossy
wily of Soiln/ matarials
Peat MLy
Soils)
Muadai Low Husmic | Sands over Gley Riverine; - - Gley Riverine; Gley Riverine; cal-
Gley/PLAN | claye Soils/ rich in Soils/ sandy clay; |[Soils/ careous
(1964b) TATAD caleium BLIAT (L)| caleium rich |BLJAT sedimancary
davi
Hagor - - - - - - - - Thionic Waakly
Soils/ saline
PALOR
Mangha - - - - - - - - Thiomie Non-saline
Soils/
PALOH
Hiboug - - - - - - Lateri= |Ryperthene Oxiscla/ | Very fine
ele/ dacite; LOYR |NIBONG clayey;
NIBONG throughout yellow
(EL)
Nonok - - (As & Ya= | (Light tex- - - (As & Fa- - Gley Seroagly
mily of tured; weakly mily of Soile/ saline; marine
Saline saline; with Saline TATAU
Glay) surface paat) Gley (L)
Hyabu - - Gley Rivarine; - - Gley Fine sile; (=Pakan -
(obs.) Soils/ basic igneous Soils/ igneous Series)
TATAU rock derived PAKAN (8)) rocks; mo
surface peat
Wyalau RY. Pod=| Fine sandy (As a - R.Y. Pod- | Fine loam; Y. Pod-| 1OYR or R.Y. Pod-| Ho albic hori-
wolie/ losm over Family) solic/ residual solie/ yallower; solie/ son; not in
WYALAU sandy clay | KYALAD WYALAU no A2 NYALAU old alluvium;
(1964a) loam; bright (L) yellow
reddish yellow
L}
Wyarch - - - - Mot allo-| Heavy clay; LY. Pod-{Heavy clay; [Oxisols/ | 260 clay;
cated 10YR or wolie/ residual; SERIN yallow colour
yellower; CEC | SERIN (8)]yellow; low clasa
clay 216 CEC
Padawan - - R.Y. Pod~ | Pale colour= - - B.Y. POd-|Yellower than|R.Y. Pod-
salic/ ed; on varie= wolic/ 10YR; heavy |solic/
MERIT gated shale MERIT (L)|elay SEMONGOK
Pakan - - - - Gley Riverine; Glay Alluvial/ Gley Riverine
Soile/ fine silt; oo Soils/ colluvial; Soils/ alluvium
PAKAN no peat PAXAN (L)|coarse loam; |PAEAN
8o surface
peat
Paku - - Recent With eolitic - - Alluvial/| Calcarsous; |Alluvial/ | Calcarecus
Alluvial/ | iron concre= SEDUAU redder than |SEDUAU sedimentary
- SEDUAU tions (%] 10YR above derived
50 cm
Paloh - - - Gley Marina; fine | Sallne |Pine sile; [Mhiomic | Strongly
Soile/ silt; no peat | Gley/ no peat; Soile/ saline
PALOH PALOH (L)| strongly PALOR
saline; sul-
phidie with-
in 25 cm
Pandak - - e - - s < - o Thionic Weakly saline
Soils/
BELAT .
Pantcis B, Intersediate - " " ot * , (=Antaysn -
(obe.) Latertic | ignecus rock; Series)
(Series .51
Ledger)
Pasal R.Y. Pod=| Like Labang - -2 - - R.Y. Pod=| Rad; resi= (=Sarikei -
(obs.) solic/ Saries but solie/ dual; low Serien
NYALAU sandier sub= WYALAU CEC
(1964a) solls and (s)
strongly
wottled

77




APPENDIX C (ecomt)

Andrians: 72 ) t Between 197) & 1982 ﬁ!?&
Barias Growp ries Toup. Gruv? Saries Grou
Tamily Criteria Pamily Criteria Vamily Criteria Family Criteria Family
Patok - - - - Organic/ |Residual; Peat Residual; Organic
MUKAH saline; Soils/ |pest; saline; Soils/
sulphidie MURAH (L)| sulphidie MERAPOR
Pays Magok | Low Ruaic | Mized parest Gley Inland - - Glay Riverine; (=Mundai -
{obe.) Gley/ matariale; Solle/ valleys; on Soils high Ca, BSI |Series)
SAMARASAN | peaty sub~ BLIAT limeatons BIJAT (L)|snd CZ
(19640 solls; floored
by lisestons
Pendas Low Husie | Lasched clayey Saline Monok Penin- |Gley Mo surface Saline Wo surface Gley Marine; weakly
Glay/ deltaic/entua~|Gley/ sula; arciti-|Seils/ peat Gley/ peat Solls/ saline
PEWDAM rine deposits |PENDAM cially PENDAN PENDAN BLIAT
(1965) drained [§8]
Penian Poduola/ |Om receat - - - - w - Podsols/ | Presence of
WIRL besches; with GRANG groundwater
(Saries groundvatar table
Ledger) tabla
Peninjau LY. Pod= | Send to sandy - - R.Y. Fod- | Residual Regosols/|Residual Arana~ Residual
solic/ loam; yallow poliec/ PENINJAU ceous
NYALAU or yellow PENIRJAU s Soils/
(Sariee brown PENINRJAU
Ladgar)
Penipah - - - - G.W. Pod- | Coarse losm; |Hydromor< Coarse losm; |G.W. Pod- | Abundant
solie/ residual; phic/ variegated solic/ wmottles with=
SARATOK variegated Upland/ SARATOK in 100 cm; mo
JAU contrasting
texture
Pissau - - - » - - - - Glay Marine; weakly
Soils/ salioe
PAEAN
Pintasah LY. Pod= | Ou shalaj clay - - - -~ v - (*Merit -
(obe.) solie/ loas over Series)
WYALAD elay; 107R in
(1964a) wpper 50 =
Piriag - - - - Not allo= | Heavy clay; .Y, Pod={Heavy clay; Ooxisols/ | »60% clay;
cated cedder tham |solic/ |red; resi- |SERIN red or dark
10TR; CEC/clay| SERIN (8)|dual; low red
€<16; acid CEC
igneous rocks
Plan - - Glays Riverine; Gley Riverine; no |Gley Riverine; Gley Riverine
Soils/ sedimentary |Soils/ surface peat |Soils/ noa~calca= Soils/ alluvice
TATAD rock decived |TATAD PLAN (5) |reous wedi- |TATAU
mentary; 0o
peat
Push - - Podsola/ | Continuous - - Podsols/ |Marine sand; |(=Jerijeh -
(obs.) JERLIEM Bir JERLJER |pallid AZ; Series)
(L) Bhir ia 7.5'R
or redder
Punda - - Gley 1nland - Gley Riverine; Thioanic Non-saline
Soils/ vallays; Soile/ dark grey Soils/
BIJAT with BLJAT (L)|and sulphidic|RAJANG
‘eatelay' below 50cm
Rajang - - (As a Fa= | (Stroagly Gley Saline saline |Sulphidic; no|Thionic | Strongly
wily of saline; no Soils/ Gley/ peat; strong= Soils/ saline
Saline peat) RAJANG RAJANG 1y saliae RAJANG
- Gley) (L)
Rambungan - - Recent Mot rubified; - - Alluvial/|Redder thaa |Aresa— Red or dark
Alluvial/ | Siru/Sematen SEMATAN |10YR; Mn caous/ red; Mn rich
SEMATAN | Series intar= () rich B Soils B horizen
grade KABONG
Rampangi - - - - T = - - Thionic Weakly saline
Soils/
RAJANG
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APPENDIZ C (eont)

Befors 1966 Andries 72 ) Seore (1973)%* '—'—%ﬂ.ﬁ:‘{ﬂ—— Pl'ulnt_!x_u_ts_._.r
Baries Group/ r TOUp. rien Group Saries Group cias Glulp? Serias
Yami Ly Cricaria Family Criceria Family Criteria Family Criceria Family Criteria
Zamun Recest Basic igneous; |Recent Light tex- - - Alluvial/|Basic to Alluvial/ | Derived from
Alluvial/ | gravelly and |Alluvial/ |tured; RAMUN (L)| intermediace |SEDUAU basic to
TERBAT bouldery RAMUN basic igneous igneous; red= intermadiate
(1964b) rocks der than 10YR igneous rocks
Rapak - - B.Y. Pod- |With thick - - Y. Pod=| Redder than |{=Jakar -
(obe.) solie/ concrationary solic/ 10YR; iron Series)
MERLT laysr in sub- MERIT (L)|concration
woll stoneline
mi'L R.T. Pod~ | On Triassic - - - - - - (=Merit -
(oba.) solie/ shalen; liks or Bedup
WYALAU Pintasah Series)
(1964a) ferias excapt
tor better
structura
Rukss - - G.¥W. Pod~- |On cher: and - - G.¥. Pod-|On chert and |Omisol Pallid; 2.5¢Y
solic/ phyllites solie/ phyllites; SERIN or yellover
EERALT KERAIT(L)|bluish grey
Sabangan - - (As a Fa= |(Old allu= R.Y. Pod- | Coarss losm; |R.Y. Pod=|0ld alluvial;{R.Y. Ped- | Old alluvial
wily of vial; light |solie/ old alluvial |[molic/ 10YR or wolic/
LY. Pod= |textured) WYALAU HYALAU yellower WYALAD
rolic) (L)
Salitue Low Humic | Riverine; - - > - = - (=Plan -
(obs.) Glay/ sandstones/ Series)
PLAN shales dariv-
(1964a) ed; mainly
sandy loam to
loswy sand;
greyish
Samarahan Low Humic | Sandstones/ Gley Inland - - Gley Hon-calca= Gley Like Bijat
Gley/ shales dariv- |Soils/ valleys; Soils/ reous; rive- [Soile/ Series except
SAMARANAN | ad; pesty BLJAT sedimentary BIJAT (L) rine; hue GY |BLJAT gresnish gray
(1964a) topscil over rocks derived within 50 cm within 50 cm
grey clay; :
riverine
Saratok - - (As a Fa= |(Residual; G.W. Pod= | Residual; G.W. Pod-|Coarse loam; |G.W. Pod~ | Residual;
wily of coarse tex- |solic/ pallid; eoarss|solic/ pallid zolic/ without com=
G.W. Pod= |tured) SARATOE loam SARATOK | throughout; |SARATOK trasting tex-
solic) (¢4 residual ture and
sbundant
mottles
Sarikel - - - - R.Y. Pod= | Hue redder R.Y. Pod-| Sedimentary, |R.Y. Pod- | Fine loam; not
zolie/ than 10YR solic/ |som-cales- |molie/ in old allu~
BEXENU BEKENU reous; resi- |BEKENU vium| red
(L dusl; redder
than LOYR
Sebandl - - (As & Fa~ |(Heavy tex- |[Gley Riverine; Gley Like Bijat (=8ijat -
(obe.) wmily of tured; recent (Soile/ sucface peat |Soils/ Series but Saries
Gley ° alluvial; BLJAT prasent BIJAT (L){with surface [Peaty
Soils) paaty top) paat Phase)
Sebat - - Recent |Micaceous; & - Alluvial/|Biotite gra= |Alluvial/ | Acid igneous
Alluvisl/ |granite BEMANG/ |nite; LOYR or |[BEMANG rocks derived
SEDUAD decived (L) yellower;
sbundant wica
Sebaya - - - - R.Y. Pod- | O1d alluvial |Ragosols/|Old alluvial |Arena- Not residual
solie/ PENINJAU ceoun
PENINJAU (s) Soils/
|PENINIAD
Sedong Skeletal | Juvenile; (As & Pa= {(C within (As & (On basie Litho- Hill flank; |Skelectal | Intermediate
Soils/ shallow; basic|mily of 10"; resi- Family) igneous rocks)|sols/ basic lgneous |Soila/ to basie
SEDONG ignaous rocks |Skeletal |dual; 3300 KAPLT (8)] rocks KAPIT igneous rocks
(1964%) Soils) pra P)
Sedusn - - Racent Argillaceous |Alluvial/ | Riverine; Alluvial/| 10YR or Alluvial/ | Yellow; non=
Allovial/ |rocks derived |SEDUAU 10YR or SEDUAU yellower; SEDUAU caleareous
SEDUAD yallower (L) sedimentary sedimentary
rocks rocks derived
Sajinkat - - Lateritic/|Blocky; on - - Lateri= |On silicified |(=Jebong
(obe.) TARAT silicified tie/ basiec igneous [Series)
basic igneous TARAT (L)| rocks; redder
rocks than 10YR
Sekati - - Recent Micaceous; » - Alluvial/|Biotite gra= |Alluvial/ | Acid ignecus
Alluvial/ |granite SEDUAY nite; sbun- |SEDUAU rocks derived
SEDUAU darived; (L) dant Mn and
iatecgrade to mica; 10YR
gley soils or yellower
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APPENDIX C (cont)
Bafors 1956 ?_na!u (1972)%% Scott (1973)%* Betveen 1971 & 1082 Present System |
Series Group/ Series roup Series Group u Serues Group, Saries &ma Series
Family Criteria Family Critaria Fami ly Criteria Fami Ly Criteria Fami Ly Cricaria
Selio - - - - - - G.W. Pod=| Hyperthene Oxisols/ |Pallid
zolie/ dacite; high | NIBONG
SELID elavation;
(EL) sile loam
over clay
Semadoh - - Gley Ranidual - - Gley Resnidual; Gley Residual}
Soils/ Soils/ sedimencary |Soils/ non-calcarscus
SEMADOH SEMADOH | rocks; no SEMADOH sedimentary;
(8] peat glayed
throughout
Sematan - - Recent Leached ; - - Alluvial/| Reddar than |Arena=- Red colour
Alluvial/ | rubified SEMATAN | 10YR; mub~ ceous class; no
SEMATAN (L) recent beach |Soils/ Mn rich B
FABONG
Semeba - - - - - - - - G.W. Pod- | No contrasc~
ealie/ ting texture;
SARATOK good drainage;
old alluvial
Semilajau 1.0, Recent (As & Fa- | (Recent depo-{Alluvial/ | Coarse loam; | Alluvial/|Coarse losm; |Alluvial/ | Sedimentary
Hydromor= | riverine; mily of sit; light= |BEMANG hue 1OYR BEMANG yellow SEMILAJAU | rocks derived
phic/ sandatones R.Y. Pod= | textured) or yellower (8)
SEMILAJAU | derived; solic
(1964a) yollowiah Solls)
sandy loam
mainly
Semongok R.Y. Pod~ | Carbonaceous |R.Y. Pod= | Stroagly - - R.Y. Pod=| Heavy clay; |R.Y. Pod- | Iaperfect
solic/ shales; gray |solic/ mottled; eolic/ 10YR or zolic/ drainage
SEMONGOK | sottles below | MERIT | on variegated MERIT (L)| redder; grey |SEMONGOK
(1963) Al shales mottles in
subsoil
Serayan - - G.¥W. Pod= | On chert - - G.W. Pod={ On chert; G.W. Pod= | Hue redder
zolic/ zolie/ pallid=- solie/ than 10YR
KERALIT KERALT pinkish KERAIT
(L)
Serin R.Y. Pod~ |Om Triassic R.Y. Pod- | Om arkose - - R.Y. Pod=| Light clay; |Oxisols/ |Yellow; <602
zolic/ arkose solic/ zolie/ yellow; resi-|SERIN clay
HYALAD ABOK SERIN (5)| dual; low
(1964b) CEC
Siar - - Recent Granite - - Alluvial/| Adamellite/ |Arena- Red or dark
Alluvial/ | derived KAYAN (L)| gabbro; ceous red colour
TERBAT reddec than |Soila/ class
10YR over FAYAN
LOYR or
yellower
Silantek - - (As a Fa= | (Weak Bh; Podzols/ | Residual; no | Podzols/ |Residual Podzola/ |Residual
mily of | residual) SILANTEK | surface peat;| BUSO (L) BUSO
Podsols) Bh over non-
2 lithie
materials
Simuja Low Humic | Clayey; mized - - - = - o (=8ijac, -
(obs.) Gley/BYAT | parent Mundai or
(1964b) materials Kakai
Serian)
Siong Podmolic | 2.5Y hua; = - " o » - (=tyalau -
(oba.) Soile/? sandy loam or Saban-
(Series/ |mainly; resi- Rang
Ledger) dual/old Series)
alluvial
sielk - - - - Glay Fine sile; Saline Fine sile; Gley Marine;
Soils/ marine; no Gley/ no peat; Soils/ strongly
SIRIK surface peat | SIAIK (L)| weakly saline|PAKAN waline
Sire - - Recent With weather=- - = Alluvial/| 10YR or Acana~ Yellsw; with
Alluvial/ | sble minerals SEMATAN | yellower in |ceous wearherthls
RABONG ) wpper 50em; |Soils/ minerale; ao
high mica and|KaBoNG camvented ahell
hornblende
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APPENDIX 1 (cont)
___Bafore 1966 Andriesse (1972)%% ott (1973)%% Between 1971 & 1982 Present System |
Saries Group/ derien roup faries Group Serins Group Series Group Series
Family Critaria Fanily Criteria Family Criteria Family Criteria Fami ly Critaria
Slabi Low Humic |Sandy; mixed - - - - - - (=Plan -
(obs.) Glay/BYAT |parent Serien)
(19648) materiale
fitans - - R.Y, Pod= [Wall drained; - - R.Y. Pod=|lOYR or R.Y. Pod=| Red; mnde-
zolic/ on variegated solic/ redder; heavy{zolic/ rate to good
MERLIT shalas MERLT (L) |clay; on SEMONGOK | drainag
shals with high CEC;
limestone rasidunl
influance
Stoh - - Podsols/ |Incipient Bir - - Podzols/ |Pallid A; Podzols/ | Bir non=
JERLJER JERLJER |[Bir is 1OYR |JERLJER comented
(L)
Stom - - R.Y. Pod= |Well drained; - - R.Y, Pod-|Light clay; |[R.Y. Pod-| Imperfect
solie/ on mudstone wolic/ 10YR with zolie/ drainage
MERLT MERIT (L) |variegated MERIT
bsoil; on
muds tone
Suka R.Y. Pod~ |On acid vol= |Skeletal/ |Immature; - - Lithe= ill flank; |(~Sedong =
(obe.) solie/ canie tuffs SEDONG basic to sols/ [:hy; acid Series)
NYALAD intermediate LALIS (§) [igneous
{19640 ) igneous rocks
Tangap - - - - (Provi= (Karsbungan/ | 8. Forest|Calcarecus (=Begunan -
(oba.) sional) Merit Tnter- |Soils/ shales; or Stom
grade) KABULON [<30%; pH Series)
(L) <6.0
Tarat R.8, Late-|Red; well Lateritic/|Kaolinitie; - - Lateri= [Mainly SYR Oxisols/ | Dark red
ricic/ structured ‘TARAT erumbly eie/ or redder TARAT
TARAT TARAT (L) [basic=
(1964b) intarmediate
igneous
Tatau Regosols/ |Marine; sandy; Gley Marine - - Gley Quarte sand; |Gley Marine; non—
TATAU weak hydromoc=|Soils/ origin Soils/ no peaty O Soils/ saline
(1963) phie TATAD TATAU (8) TATAU
Tebakang R.Y. Pod= |Shales/sand- - - oy - - - (=Bekenu -
(obe.) ralie/ stones; sandy Serias)
NYALAD loam or sandy
(1964b) clay loam over
sandy clay
Telok - - - - - - . - Gley Waakly saline;
Soils/ marine
TATAU
Terbat Racent Basic igneous |Recent Aleavy texture - - Alluvial/ [Intarmediate |Allavial/| Intarmediace
Alluvial/ |rocks derived;|Alluvial/ TERBAT hasic igneous | BEMANG to basic
TERBAT rich in bases |RANUN w rocks; 10YR igneous rocks
(1964b) and Fe over 7,5YR darived
Tika = - - - G.W. Pod= | Residual; Regosals/ |Residual Arena- Residual
wolic/ pallid TiKA (5) ceons
TIKA Soile/
TIKA
Timang - - - - G.W. Pod- | Residual; Hydromor=|Fine sile; G.¥. Pod=-| No contrast-
solie/ variegated; | phic varisgated |lwolic/ ing texture;
BANDANG fine aile Upland/ |wubsoil DANG with abund
TIMANG(S) mottles
Trihoh Podzalic/ |On terrace (As & Ta= | (O1d allu= G.W. Pod=- | Old alluvial; | G.W. Pod=|Alluvial/ G.¥W. Pod-| Contrasting
TRIROH matariale; wily of wial; medium |zolic/ upper subsoil | solie/ colluvial; eolie/ texturs
g (19645) with tex- G.W. Pod~ | tenture) TRIMOH coarse loam TRIBOW tenture con= | SARATOK
tural 8 solic) (L trast; upper
coarse loam
Tukau - - - - R.W. Pod- | 014 alluvial | . W. Pod=|Yellow; AW, Pod=| O1d alluvial
solic/ zolie/ alluvial; low|zolic/
BEKENU :nsm subsoil CEC | BEKENU
8}
Tumins - - - - - - Cley High elava~ |Gley Surface
Soile/ tion; surface|Sailn/ gleyed
TuMAL Rlayed; SEMADOR
(Mulu with or with=
Rep. ) Aut peaty 0
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AWPPEADIR € (eont).

Before 1966 Andricans (1972)0% jgott (1971) Between 1971 & 1982 Present System
Berion Gmup.’ [ - Series wr -‘;‘r‘_ Rories Group rias Geoup Sariey
Family Crireria Fami Iy Critaria Family Critaria Family Critwria
Turgnsi ¥ - - \ Padgain/ | Residual; no Podzola/ |Like 8ilantek |(=S]lantak -
toha. STLANTER | peaty O; Bh SILANTER |Series but Wh (Series)
awnr Llithic (8 an lithie
macarials contact
Tutsh - - - i - - - (As & (Hesidual/ Skelatal |On non-zalza=
Family) [eolluvialg Saila/ reous sedi-
(EL) juvenile; TUTOH mencary racks
red-yellow;
non-calca=
reous )
Ujak - - - - - - Lateri= |Hypercthens Meinols/ [Red calour
tie/ dacite; clay; |NINONG class; grayish
NIBONG gray mottles moteles in B
(EL) in 8
Umor - - - - - - (As a Fa-| (High eleva- |Organic Peat 50-150
mily of |tion; resi= Soils/ em
¥ Organic |dual; bottom BAREO
Soils) Lands)

The following serias wvare sapped in Central Interior Sarawak (Louie and Lah, in prep.). Howaver, thess soils have not been
incorporated 1ALy oF correloted vith the present system.

Binio - - - - L, - Organic |Associaced - -
Soils/ with sedge
ANDERSON | vegetation

Latan - - = . - G.W. Pod-{Righ aleva- = =
zolic/ tion; Quar=
LATAR Earnary
hasale
Penara - - . - - - Gley High elava- - -
Soils tion; resi-

PERARA | dual/allu=
wiali basait

Aelidane - - - > - B Latari= |Basalc; clay: - -
tie/ 10tR to 7.5
SELIDANG |YR; high
alavation i
Talingan - - - - - - Lateri= |Low eleva- - -
e/ tion: hypers~
- TARAT thane dacite
tuff/dacite
-
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APPENDLX D. TENTATIVE CORRELATION WITH SOIL TAXONOMY (USDA, 1975) AND WORLD SOIL MAP LEGEND (FAD, 1974)

SOIL GROUP FAMILY SERIES WORLD SOIL MAP LEGEND SOIL TAXONOMY
TAPOR Lapor Butrie Histosols Euie, Lsohyp ie/isothermic, Lithic Tropofolists
HULD Mulu (Clayey/loamy), (mixzed/siliceous), dysic, isothermic, Hemic/*Sapri
(Tarric)** Sphagnofibrists
Bareo Dysie, isothermic, Typle n-mﬂhiou"
BARED
Usmor Ch!lrﬂrw- mixzed/nilicecus, dysic, ilsothermic, Terrie Trope-
fibrists
1CAN Igan Sandy, silicecus, dysie, ischyperthermic, Terrie ﬁmll.riltli
Organie
Soile Mulkah Dystric Histosols clm{louf. mixed/siliceous, dysic, ischyperthermic, Terric Tropofi-
brisce
HUMAR
Epai Clayey/loamy, -rl.m!’uinm. dysic, isohyperthermic, (Bewic/Sapric)
Terric Tropefibrists
Merapok
MERAPOE | Patok Clayey/loamy, mixzed/siliceous, dysic, isohyparthermic, Terrie Sulfi-
hemiste
Hahat
Anderson Dysic, ischyparthermic, Typie/Fluvag i ‘Inull.hioul
ANDRRSON | Gadang Dysic, inohyperthermic, Fluvaguentic Tropofibrists’
Luk Dystric Histasols, Dysic (some Buic), isohyp ie, 71 i Tnnﬂbﬂul"f
some Butrie Tropohemists
Lithosols; Dystric
MELUAN Meluan Regosols, soms Cal= Lithie Treperthents
caric or Butrie
Tutoh
TUTOH =3
Lundu
Skaletal Clayey=/loamy-shelatal, mized, acid, isohyperthermic (some isothermic),
Soila Eapit ie Troporthents
Dystric Regosola
EAPIT Buri
Saedong
Binatang Clayey, mixed, acid, isohyperthermic, Lithie Tropofluvents
BINATARG
Kelupu Clayey, mixed, acid, isohyperthermic, Lithic Fluvaquents
Balat
BELAT Pandak Ischyperthermic, Quartzipsasmentic (Histic) Sulfaquents
Hersan
Paloh
PALOR Hagor I..uqu. wixed/silicecus, ischyperthermic, Typic/Mistic Sulfagquents
Thieale Thionic Fluvisels
Soils Manghka
Rajang
RAJANG | Rampangi Clayey?, wixed, lsohypectharnic, Typic/Ristic Sulfaquants
Punda
KLUANG | Kluang Clayey?, mined, isophyperthermic, Tropic Sulfic (Bistic) Fluvaquents
Footnotes:-

A slanting stroke (/) means elther one.

Parsnthesis means the Subgroup ls elther the one before the psrenthesis or both;
e.9. Aguic (Oxic) ODystropepts means some solls may be Aqulic Dystropepts while
others could be Aquic Oxic Dystropepts.

Would change to Memists or Saorists upon drainage.
Could be any of the subclasses.
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APPENDIX D (comt)

SOIL GROUP ’ FAMILY SERIES WORLD SOIL MAP LEGEND SOIL TAXONOMY
Tatau
Talok
Dystric Fluvisols
TATAU Honalk lsohyperthermic, Quartmip ie T
Plan
Bokah Dystric Gleysols
Pakan
Plasau Dystric Fluvisols 2
PAKAN Loamy~, mized/siliceous, acid, ischyperthermic, Tropic (Ristie)
Sirik Fluvaquants
Gong Dystric Glaysols
Bijac
Glay Soils Jamarahan
Danau 2
Dystric Fluvisols Clayey”, mixed, scid, isohyparthermic, Tropic (Histic) Fluvaquents
Daro
Pendam
Bijae
Balioong
Buntal Calcaric Pluvisols Clayey?, mixed, cal , ischyperthermic, Tropic (Histic) Fluvaquents
.Mundai Butriec Fluvisols Cll’uy‘. mixed, isohypertharmic, Tropic (Histic) Fluvaquests
Eakal 2
Dystric Fluvisols Clayey”, mized, scid, ischyperthermic, Tropic (Histic) Fluvaquests
Jivan '
Semadoh Dystric Glaysols Chpr!. mixed, acid, isohyp ie/isothermic, Typic Trop
SEMADOH Tuman Humic or Dystric clnnr'. mized, acid, isothermic, Histic/Typic Tropaguents
Glaysols
Embang Dystric Gleysols chnrz. wized, acid, isohyperthermic, Typic Tr 3
Grang Gleyic Podzols Sandy/coarse loamy, sili y Lechyp iec, ortstein, Ristie
Tropaquods
GRANG
Panian "Bumic Podsols Sandy, siliceous, ischyperthermic, Typic Tropaqued
Jarijah Sandy/coarse loamy, siliceous, isohyperthermic, ortstein, lm’
JERLIER Ferric Podsols 3
Podsola Stoh Sandy/coarse loamy, siliceous, ischyperthermic, Perrods
Buso &
BUSO sandy/coarsa loamy, siliceous, ischyperthermic, (ortsatein), Tropohumeds
Silantek
Humic Podzols
Miri &
MIRI Sandy/coarse loamy, siliceous, ischypertharmic, ortstein 7 d
Bako
Siru Siliceous/uixed, isohyperthermic, coated/ d, Typic Tropop .
Dystric Fluvisols
Kabong
RABONG Chupin
Rambungan Cambic Aremosols
Sematan
Arenacecus Kayan
Soils EAYAN Dystric Pluvisols
Siar Lsohyperthersic, d/ d, Typie/Orthoxic Quartsipesamments
Tika Cambic Arencsols
TIEA
Kilong Albic Arenosols
Peninjau
PENINJAU Cambic 1s
Sebays

3 Classification at Great Group snd Subgroup levels not yet developed by USDA.
4 Classificatfon at Subgroup level not yet developed by USDA.
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APPENDIX D (cont)

SOLL GROUP i

FAMILY SERIES WORLD SOLL MAP LEGEND SOIL TAXONOMY
Semilajau 4
SEMILAJAU Dystric Fluvisols Coarse loamy, siliceous, acid, isohyperthermic, Tropof luvents
Julan
Bemang
Dapoi pystric Fluvisols, Fine lu!y!lilu. siliceous/mixed, acid, ischyperthermic, Trope=
BEMANG some Ferralic/ fluvents . Some Typic/Omic Dystropepts
Sebat Dystric Cambisols
Alluvial Terbat
Bolls
Seduau
Halang Dystric Fluvisols, Fina/very fine clayey, mixed, acid, ischyp ie, Tropofl ‘
some Gleyic/Ferralic/ Some Typic/Aquic/Ozic Dystropepts
SEDUAU Ramun Dystric Cambisols
Sekati
Paku Eutric Fluvisols Fine/very fine clayey, mixed, isohyp hermic, Tropofl *. Some
(some Cambisols) Typie/Aquic Eutropepts
Andisols LINAU Linau Ochric Andisols Andisols (propossd but yet to be developed)
Hibong
Clayey, ksolinitie, isothermic, Typic Haplorthox
Mujan Xanthic Ferralsal
NIBORG
Ujek Clayey, kaolinitic, {sohyperthermic, Aquic Haplorthox
Sallo Orthic Ferralsol Clayey, kaolinitic, isothermic, Aquic Baplorthex
Tarat Orthic/Rhodic Ferralsol |Clayey, oxidic, isohyperthermic, Typic Haplorthex
TARAT Jebong Orthic/Xanthie Ferralsol|Clayey, kaolinitic, ischyperthermic, Typic/Tropeptic Haplorthox
Oxisols Antayan Clayey, kaolinitic, ischyperth ic, peptic Haplorthex
Xanthic Ferralsol
Serin
Clayey, kaolinitic, {sohyperthermic, Typie/Tropeptic Haplozthox
Jagoi Xanthie/Orthic Ferralsol
Myaroh RXanthic Ferralsel
SERIN Clayey, kaolinitie, isohyperthermic, Typie Haplorthex
piciag Xanthic/Orthic Ferralsol :
Lingga
Orthic Ferralsol Clayey, ksolinitic, ischyperthermic, Typic/Tropeptic Haplorthox
Rukam
GADLNG Gading Lanthic/Oethic Ferralsol|Fine loamy, mined/siliceous, isohyp ic, Typic/Quartsip el
Haplorthox
Saratok Coarss loamy, siliceous, ischyperthermic, Typie/(Orth)ozic Paleudults/
SARATOK Dystropepts
Semeba
Bandang Fine silty, mixed/siliceous, ischyperthemmic, Typic/(Oreh)Oxic Palendults/
Dystropepts =
purin Dysteic Hicosols® Tine loamy, mixed/ailiceous, inshypertharmic, Typie/(Orth)Oxic Paleudulte/
BANDANG or Farralice/ Dystropepts
Dystric Cambisols
Lubsi Fine loamy/silty, mixed/siliceous, isohyperthermic, Typie/(Oreh)onic
Paleudules/Dystropepts
Keraic Clayey®, mixed, inohyperthernic, Typic/(Orth)Oxic Palsudults/
KERALIT Dystropepts
Serayan 3
SARATOK | Penipah Coarse loamy, siliceous, isohyperthermic, Aquic (Orthoxie/Oxic)
Grey-White Paleudules/Dystropepts ;
Podzolic
Soils BANDANG Timang Glayic Cambisolsor Fine loamy/silty, mixed/siliceous, isohyperthermic, Aquic (orthoxic/0xic)
Dystric Nitosals Paleudults/Dystropepts
KERAIT Ajoh cll,‘l'f.. mixed, isohyperthermic, Aquic (Orchoxic/Onic) Paleudults/
Dystropepts
SARATOK Triboh Mostly Gleylc, wome Coarse loamy over clayay, sillcecus, Imwl'rtlunic. Aquie (Orthoxic/
Ferralic or Dystric Oxie) Paleudults/Dystropepts
Cambisols; or
BANDANG Merang Dystric Mitosols Fine loamy/silty over clayey, mized/siliceous, isohyperthermic, Aquic
(Orthoxic/Oxic) Paleudults//Dystropepts
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APPINDIX D (comt)
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SO1L GROUP FAMILY SERIES WORLD SOIL MAP LEGEND SOLL TAXONOMY
Wyalau
WEALAD Matang 5 Coarse loamy, siliceous, isohypartharmic, Typie/(Orch Joxic Palewdults/
pystric Nitosols Dystropepts
Sabangan or Perralic/Dystric
Cambisole
Bekanu Fine loswy, mized/siliceous, isohypertheruic, Typie/(Orth)onie Palew=
dulte/Dystropepts
BELENU Sarikel
Tuliau As abave or Gleyiec Tiae lossy/silty, mized/silicecus, isohyperthermic, Typie/Aquic/(0ren)
Cambisals Oxie Palewdults/Dystropapts
Abok Dystrie Witosols® rine losmy/silty, wized/siliceous, isohyperchermic, Orthexic Palesdults/
or Perralic Cambisols | Oxie Dystropepts
ABOK
Gumbang Dystrie !iuul..’ or Tine loswy/silty, wized/siliceocus, isohyperchermic, Typie Palendults/
Dystric Cambisols Dystropepts
Arip
Red-Tellow Eabuloh Butric Hitosols® .
Podeolic EABTLOW or Gleyic/Butrie Clayey , mized, isohyperthermic, Typic/Aquie Tropudulfs/Estropapte
Soile Larabungan | Cambisole
Merit
MERIT s M
Begunan Dystric Nitosola™/ Clayey®, mixed, ischyparth Typic Palendults/Dy pap
Cambisole
Stase
SEMORGOT
Padavan
Jakar 5
MERIT Dyseric Mitosols s
Bedup or Ferralic Cambisols | Claysy , wixed, lsohypertharmi ie Palewdults/Oxic Dystropapts
SENOWGOE | Malugu
wERIT Stom pystric ¥itesols® Clayey®, sixed, ischypacthernic, Aquic (Orthexic/Oxic) Paleiduits/
or Gleyie Dystropepts
SENONGOK | Semongok Casbisoles
wERLT Lupar pysteic Witessls® clayer®, mized, ischyperthersic, Typic/Aquic/(Oren)oxic
or Glayie/Ferralie/ Faleudults/Dystropepts
Dystric Cambisols

5 These solls are correla
these solls have a low
present Nitosols nor Acrisols.

ted with Nitosols on the basis of the clay distribution pattern. However,
CEC (€24 meq/1009 clay).
Correlation with Ferric Acrisols may be more appropriate.

many of

Therefore, such solls are actually not squivalent to the

L] Can be any of the subclasses for Dystropepts.
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