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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
<oil classification for Sarawak. Most of the revisions are
hased 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 (FAO) 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 soils) 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 and
more data become available. However, the present version
will hopefully provide the framework and (quidelines for
future revisions.

Lim Chin Pang
Senior Soil Surveyor
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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. Further
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.
Most 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
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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 FAO
Systems.

2. DIAGNOSTIC PARAMETERS

Some of the diagnostic parameters used 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.

2al Soil Group Differentiae

2l 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.
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Organic Soil Materials

oM —

%

% clay —>
of mineral fraction

Fig.|. 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.
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2.1.2.

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 summar ised 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 mos t
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 important 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
distinguish Binatang from Kelupu Series (see
5.2.“').

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 horizonj; or

b. the presence of a high natural groundwater
table.
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Fig.2 SOIL DRAINAGE CLASSES
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2.

l'3l

Colour

The wuse 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 1is 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 wused
in differentiating Red-Yel low 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
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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 s 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 impeded 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.
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Oxic Horizon

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 0Ac
plus aluminium extractable with 1IN KCl per TBOg
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 charac%lstics 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 Hor izon

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 c¢lay 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:

“
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a. 1f 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. If 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.

Cs I1f 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
ment ioned above. However, preliminary studies (Tie,
1978b; Loi, 1980) had shown some usefulness in the
use of this criterion and this issue should be
actively pursued.

Cambic Horizon

A cambic horizon is an altered B horizon
lacking properties that meet the requirements of an
argillic, spodic or oxic B horizon. It has texture
that is 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.
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A cambic horizon does not show cementation,
induration or brittle consistence when moist. It
should also have enough thickness so that its 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 (CaCol equivalent) as sulphur.
Field identification “usually relies on the foul
smell of hydrogen sulphide gas which is 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:1 in water) which s
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 cm 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
a sulphuric horizon to be formed. This condition of
the presence of a sulphuric horizon is accommodated
at the family level.
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2.1.9. Particle-Size Classes

Dimnd BP0

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.

Tl FTING

2.1.10. Exchange Complex Dominated by Amorphous Material

QINPI#L

An exchange complex that s dominated by
amor phous material shows the following

[+
characteristics: ;
N

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.

STI2Z004

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

*

~

™

Cs 1f there is enough clay to have a 15-bar N
water content of 15% or more in S
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. >

g

d. The variable charge (CEC at pH8.2 with N

BaCl minus sum of exchange bases and =
Al) Ehould be greater than 70% of the

total charge (CEC at pH8.2). .

-

e. The amount of organic carbon exceeds ,g

0.6%. ~

The domination of exchange complex by amorphous 2
material is used to define the Andisol Group

(provisional). 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 pHI0 should be half or >

more of that extracted by dithionite-citrate. N
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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:

a. 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 1 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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e. Clayey - Less than 35% by volume of coarse
fragments and the fine earth contains 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 used
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 is 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 uniform
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 is 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 wunconsolidated
mineral matter are parent material by this concept,
but consolidated bedrock is not (USDA, in print).

14

v L ITING

S0 7029

p Il L I

2iNPI#L 7

AI79

PT2Z004

aNe TRiAnTIY STOIIUNIY

r1or

g

eod M9

=
-
-
3




In Sarawak, soil properties, particularly those
of wupland soils, commonly reflect characteristics of
their parent materials but, partly due to deep
chemical weathering, it is often difficult to
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 used 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 volcanicy acid
igneous; and intermediate to basic
igneous rocks.

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

15
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(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
alluvium" includes true marine
sediments, beach deposits and other

alluvia subject to sea or brackish water
influence.

Colluvial - Col luvium 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 usual ly 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 of parent rocks.
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2.2.4.

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 upland soils of Sarawak are acidic
‘n 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 |imestones)
can have a pH in water of 6.0 or more. The <classes
as defined below are therefore used as a differentia
in the 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 HClI throughout the
control section.

Nonacid - The base saturation (by sum of cations)
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is 35 percent or more, and the dry pH in water (1:1)
is 6.0 or more, in some horizon below a depth of 75
cm or immediately above a lithic* or paralithic
contact*, whichever is shal lower.

Acid - Within the same depth limits as above, the
base saturation is less than 35 percent and the dry
pH in water (1l: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 Seoils. In Organic Soils,
salinity is used at a phase level. Three classes of
salinity are recognised:

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

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

Strongly Saline - EC, 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 pecause of the ease of field
testing. Groundwater conductivity readings of
18
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<1,000, 1,000-4,000 and >4,000 umhos/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
soils (Tie, 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 used 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 sur face 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 sur face or
taken cumulatively within the control section. Two
depth phases may be identified for shallow organic
soils, namely 1 and 2 for 50-100 and 100-150 om of

organic soil materials respectively. Where the
surface organic soil materials are 20 to 50 om
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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somet imes 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.

Ve EOYO

2.3.2. 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 utilization of
Organic Soils. This criterion has therefore been
used to distinguish three families of shal low
Orge.iic Soils with:

7wl ITING

2INPIML

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

ATTE

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

S722¢04

Clayey, Non-sulphidic Substratum - The mineral
substratum has more than 15 percent clay and is not
sulphidic in nature.

gy R

2.3.3. 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:

THIANTTY

TNy

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, Pndanﬁ 3
Alan Forest and Padang Keruntum (or Padang Paya o
Forest.

J Tl..;!-

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.

2.3.4. Groundwater Table

Mos t aerganic 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

Tl ATING

absence of a groundwater table: N
2
~

Present - Unless artificially drained, the

groundwater table Is present within the control

section,

AT

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.

Od

»T27¢

2.3.5. Ash Content

The ash content of the organic soll materials
as determined by 100 _percent minus the percentage
loss on ignition (at 800°C for | hour) s wused 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: S

OIT¢ NIy

THIANDTTY

High Ash Content - The weighted average of the ash

content of the soll materials within the top 50 om >
is 10 percent or more (l.e. loss on ignition is 90% N
or less). 9
Low Ash Content - The weighted lvcratc of the ash -
content of the soil materials within the top 50 eom :

21




2.3.6.

is less than 10 percent (i.e. loss on ignition s
more than 90%).

1t should be noted that the above definitions
take into account the occurrence of lenses of
mineral soil materials within the top 50 om, 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 cm 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 HIERARCHIAL 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

properties not employed at higher levels of
classification. The most common phases recognised
are:

(a) the weakly and strongly saline phases of
organic soils;
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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,...."

nClassification of the profile forms recorded
on reconnaissance investigations are nevertheless
required and in the classification wused .... the
Soil Family is 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 wvariation
in easily-identifiable properties and, in most
Families, common genetic features. Broad statements
regarding limitations to agricultural use 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 *axonomy or its derivative used for the World
Soi! 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
em 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

24
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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 horizen* 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)

Thionic Soils are other soils which have
sulphidic materials or a sulphuric horizon, or both,
within 100 ecm 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.

25

p I Ty v,

Tl @TING

QINPIHML

AT

riod AY |




Arenaceous Soils (p.4l-42)
[~

soils that have a
the control section
than an A

Arenaceous Soils are other
sandy particle-size class within
and show no diagnostic horizons other

horizon.

TwLITING

§.7% 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

hor izon.

QINPIHL
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4.8. Andisols (p.45)

Andisols are other soils which have, to a depth

of 35 c¢cm or more, one Or both of:

a. a bulk density (at 1/3-bar water retention) of

ST2Z2404

fine earsh fraction of the soil of less than =

0.85 g/cm’ and the exchange complex dominated 3

by amorphous material; ;

S

b. 60% or more (by weight) vitric volcanic ash, =
pumice, cinders, or other vitric pyroclastic >
materials. ~

;

4.9. 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.

4.10. Grey-White Podzolic Soils (p.48-49) fi

Grey-White Podzolic Soils are other soils that a
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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.

DINTDY0

4.11. Red-Yel low Podzolic Soils (p.50-52)

TvLITING

Red-Yel low 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

e P Organic Soils

5:1:% Organic Soils that fulfil the require-
ments as stipulated in &.1.b or 4.1.c

above.

a. KAPOR soils with organic materials
resting on limestone

5.1.2. 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

5.1.3. Other Organic Soils _that are asso-
ciated with Montane Forest

a. BAREO soils that have more than
150 cm of organic materials

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

5.1.4. 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

KAPOR F

Kapor S

MULU F

Mulu §

BAREO F

Bareo S

Umor S

IGAN F

Igan S
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5.1.6.

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

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

b. 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

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

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

Co Other MERAPOK soils that have
al lochthonous 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)

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

b. Other ANDERSON soils that have

autochthonous organic soil
materials with a high ash content
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Chs Other ANDERSON soils that have
allochthonous organic soil
materials (irrespective of the
ash content) Luk S
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L i i Skeletal Soils

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

a5 MELUAN soils that are limited
in depth within 25 cm Meluan S

Twl2TING

b. Other MELUAN soils that are
limited in depth within 25-50cm 521b S

2INPIHL

5.2.2. Other Skeletal soils that have deve- e
loped in colluvium TUTOH F 3
a. TUTOH soils derived from non-
calcareous sedimentary rocks Tutoh S

b. Other TUTOH soils derived from
acid igneous rocks Lundu $ |

S 722004

5.2.3. Other Skeletal soils that have deve-

o3I ¥NIXy

loped in residuum KAPIT F
=
a. KAPIT soils derived irom ROA= 3
calcareous sedimentary rocks Kapit S .
b. Other KAPIT soils derived from
acid igneous rocks Buri S »
c. Other KAPIT soils derived from
intermediate 1o basic igneous 5
rocks Sedong S

5.2.8, OTHET Skeletal Soils that have deve-

loped in alluvium or alluvium over-
lying residuum BINATANG F

god ‘M9
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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 §




5.3, 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).

5.3, ks 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
seriss classifications of these soils have not been
keyed out. They will, however, conform with group-
ings as follows based on the particle-size classes
ind the depth at which the sulphuric horizon occurs.

2INPI ML

AFT19

5.3.2. Other Thionic Soils which have a sandy S
particle-size class and have sulphidic N
materials within 0-50 cm of the base of ;s
an O horizon BELAT F

a. BELAT soils which are strongly
saline Belat S

03I ¥NIY

b. Other BELAT soils which are
weakly saline Pandak S

Cs Other BELAT soils which non-
saline Mersan S

THIANTT

FTutyONe

5.3.3. Other sandy Thionic Soils which have
sulphidic materials within 50-100 cm

of the base O horizon 533 F .
a. 533 soils which are strongly ;
saline 533a S
b. Other 533 soils which are weakly ?
saline 533b S5 %
s
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Ca Other 533 soils which are non-
saline 533¢ S

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 PALOH F

a. PALOH soils which are strongly
saline Paloh §

b. Other PALOH soils which are
weakly saline Nagor S

L3719

C. Other PALOH soils which are non-
saline Nangka S

5.3.5. Other loamy Thionic Soils which "
have sulphidic materials within 50-100 \
cm of the base of an O horizon 535 F |

L

a. 535 soils which are strongly
saline 535a S

SN0 ] ¥ N 3¢

b. Other 535 soils which are weakly
saline 535b S

T#IANTT

Cs Other 535 soils which are non-
saline 535¢ S

5.3.6. Other Thionic Soils which have a

clayey particle-size class and have 19
sulphidic materials within 0-50 cm | &
of the base of an O horizon RAJANG F |}
a. RAJANG soils which are strongly | o

saline Rajang S | %

Jod K'Y 1
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b. Other RAJANG soils which are
weakly saline

Ca Other RAJANG soils which are non-
saline

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

a. KLUANG soils which are strongly
saline

b. Other KLUANG soils which are
weakly saline

iy Other KLUANG soils which are non-
saline

Rampangi S
Punda S
KLUANG F
537a S
o
)h
537b S £

Kluang S




e B0 o Gley Soils

5.4.1. Gley Soils that have a sandy
particle-size class TATAU F

a. TATAU soils that have developed
in marine alluvium and are non-
saline Tatau S

b. Other TATAU soils that have
developed in marine alluvium and
are weakly saline Telok S

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

AFITE

d. Other TATAU soils that have
developed in accreting riverine
alluvium Plan §

e. Other TATAU soils that have deve~- N
loped in colluvium:: Bokah S .

e Las t : s Amdiccad

o ilu 3 A Bt iE

5.4.2. Other Gley Soils that have a loamy
particle-size class PAKAN F

07T ¥ NI XY

a PAKAN soils that have developed
in accreting riverine alluvium Pakan S

b. Other PAKAN soils that have deve-
loped in marine alluvium and are
non-saline 542b S

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

d. Other PAKAN soils that have
developed in marine alluvium and
are strongly saline Sirik §

e. Other PAKAN soils that have

developed in non-accreting




riverine alluvium -« g Gong S

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

a. 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 Bijat §

b. Other BIJAT soils that have deve- i
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 Samarahan S

i 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 Danau §

PT2TC0S

d. Other BIJAT soils that have deve-
loped in marine alluvium and are
non-saline and noncalcareous Daro § l

N0 e N3dy

e. Other BIJAT soils that have deve-
loped in marine alluvium and
are weakly saline and non- ! .
calcareous Pendam S | |

T#ANTTY

f. Other BIJAT soils that have deve- l'
loped in marine alluvium and are
strongly saline and non-
calcareous Beliong S

Fiocragny

1057 A0

g. Other BIJAT soils that have deve- i
loped in marine alluvium and are
strongly saline and calcareous Buntal S

-
>

h. Other BIJAT soils that have
developed in riverine alluvium

Qo M'?I
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derived from calcareous sedimen-
tary rocks Mundai §

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

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

5.4.4, Other Gley Soils that have a clayey

particle-size class SEMADOH F

a. SEMADOH soils that have the
surface G or Gg horizon under-

lain by horizon(s) with a dominant 3
chroma of 3 or more (only the S
surface is gleyed) Tumau $ S
(Y

b. Other SEMADOH soils that have deve- _
loped in residuum derived from S
non-calcareous sedimentary rocks Semadoh § | T
»
c. Other SEMADOH soils that have 3
developed in non-accreting allu- 5
vium derived from non-calcareous "
sedimentary rocks Embang S 'E
| »
| »
S
3
a
E

|
&
2
3
-
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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 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 S

\
g g B
W colous o) E

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

TNy

077N 3y

THANTIV

i witiy
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5.5.4.

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

Silantek S

MIRI F

Miri §

Bako S

IN0F¥N3IXy
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R Arenaceous Soils

5.6.1., Arenaceous Soils that have developed in
marine alluvium KABONG F

a. 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 Kabong S

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

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

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

e. Other KABONG soils that have a
red or dark red colour class Sematan S

0TI YN I XY

5.6.2. Other Arenaceous Soils that have deve-
loped in accreting riverine alluvium KAYAN F

TEANDTTIY

a. KAYAN soils that have a yellow
colour class Kayan S

b. Other KAYAN soils that have a red | S
or dark red colour class Siar § B

\) k{

5.6.3., Other Arenaceous Soils that have a G

pallid colour group TIKA F _
L
a. TIKA soils that have developed 5
in residuum Tika § %
7
. \
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A

b. Other TIKA soils that have deve-

loped in non-accreting alluvium

Other Arenaceous Soils

a. PENINJAU soils that have deve-
loped in residuum

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

Kilong S

PENINJAU F

Peninjau S

Sebaya §




, e . Alluvial Soils

5.7.1. Alluvial Soils that have a coarse
loamy or coarse silty particle-size
class SEMILAJAU F

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

b. Other SEMILAJAU soils that have
developed in alluvium derived
from acid volcanic rocks Julan S

Sl 2 Other Alluvial Soils that have a fine

loamy or fine silty particle-size
class BEMANG F

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

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

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

THIANTTY

Sebat S

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

igneous rocks Terbat S

5.7.3. Other Alluvial Soils that have a

clayey particle-size class SEDUAU F

a. SEDUAU soils that have formed




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
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Andisols

Andisols th;}
size class




5.9 . 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 §

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

Ce Other NIBONG soils having a
yellow colour class Mujan S

dy 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
&% TARAT soils that have a dark

red colour class Tarat S
b. Other TARAT soils that have a

red colour class Jebong S
Ce Other TARAT soils that have a

yellow colour class Antayan S

5.9.3. Other Oxisols that have a clayey samin P

particle-size class

a. SERIN soils with a pallid
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5.10.

5.10.1

3.10.2

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

Co 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

Cs Other BANDANG soils which
have a fine silty partlcle-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

48

SARATCK F

Triboh S

Penipah S

Semeba S

Saratok S

BANDANG F

Timang S

Bandang S

purin S
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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
hgm:f;ed organic matter intimately mixed
wlth the mineral fraction and not
dominated by properties characteristic
of E or B  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 ofr in_situ modification

of the plasma".

Horizon that formed below an Ry “ By
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
combinationj (2) evidence of removal of
carbonates; (3) residual concentration
of sesquioxides; (4) coatings of
sesquioxides that make the horizon
consplcuously lower in value, higher in
chroma, or redder in hue than overlying
and underlying hor izons 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 Kkinds
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.

Hor izons or layers, excluding hard
bedrock, that are little affected by
pedogenic processes and lack properties
of Ou:uly . iEpiiot B horizons. Most are
mineral layers, but limnic layers,
whether organic or inorganic, are
included. The material of C layers may

" pe either like or unlike that from which

the solum presumably formed. A o6
horizons may have been modified even if

there is no evidence of pedogenesis.

Cr hor izons are ¢ 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 t? s as i ::ct
ts. As a part of the 50 s
s 5 coarser than very

e fragments
:2:::earsand %2 mm) and less than 25 com

(1o") if rounded or 37.3 cm (25") along
the longer axis if flat.
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Contrasting
Texture

Control Section

E Horizons

Fine Earth
Fraction

Free Water

Gradational
Texture

Lithic Contact

See Texture 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 upper 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 om
thick, or to a depth of 1| 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 thege,
leaving a concentration of sand and silt
particles of quartz or other resistant

minerals.

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

it is the water retained Dby
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

i il and
This is @ boundary between sO
continu;us coherent, under lying material
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O Horizons

Paralithic
Contact

Stoneline

Texture Profiles

?hat has a hardness of >3 Moh. Cracks,
if any, should be few and their average
horizontal spacing should be 10 om 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 proiile is
called a texture profile. Five texture
profiles are recognized and are defined

as follows:

Uniform Texture: clay percentage
increases with depth  of changes

i t the
erratically between horizons bu

variation s less than 5 per cent of the
average clay percentage over the control

section.
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Erratic
varies

Texture:

average

exceeds
over a

tion
place
12.5cm.

Gradational
increases

within the control sectio
clay
place over 2
vertical distance than 12.5 cm.

cent
takes

25 per
increase

e clay
_erratically between horizons

the variation exceeds 5 per cent i
. .clay percentage over the control
section in some horizon.
25'percent, it should take
distance

texture:
with depth but if the increase
n is

Contrasting Texture:

increases
absolute variation
occurs within a

12.5 cm or less . ®.

Decreasing
decreases
or may not
the average
control section.
more than 25

Weatherable Minerals included

Minerals
unstable in a
other minerals
lattice clays, an
occurs, liberate

iron or aluminium.

l. Clay minerals:
except alunlnium-interlayered

clays

chlorite. Seplolite, talc and

glauconlte are also included
al though they are not always of
clay size.

2. silt- and sand-size minerals (0.02
mm to .2 mm in diameter): felds-
pars, feldapurtholds. 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 H.D. N.D. formed from mossy
absent materials
Others: Montane Forest; | Bareo >150cm
BAREO groundwater table N.D. (Autochthonous ) **
present Umor 50-150cm
Others with 50-150cm of 3
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~ ‘
dic aublt;ltun 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 2005;250¢li And 3= | Low Autochthonous
on clayey, sulphidic »250em
substratum Mahat N.D. Allochthonous
bt I—
Anderson Low Autochthonous
Others with >150cm of
ANDERSON organic soil materials Gadong High Autochthonous
(irrespective of s LR B thonous
nature of nuhltutu} Luk N.D. Allochth
e
¥ N.D. = Not differentiated.
**  Not used in the series definition.
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APPENDIX B (cont)

TABLE B3. Thionic Soils

\ Fami ly\ 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
533¢ Non-saline
Paloh strongly saline
Others: loamy; sulphidic ;
PALOH within 50 cm Nagor Weakly saline
Nangka Non-saline
535a strongly saline
Others: 1oamy;qsu1phidic — _
535 between 50 and 100 cm 535b Weakly saline
535¢ Non-saline
-
Rajang strongly saline
Others: clayeys; sulphidic —
RAJANG | within 50 cm Rampangi | Weakly saline
punda Non-saline
e 5
KLUANG | Others: clayeys sulphidic | Kluans Non-saline
between 50 and 100 cm

TR
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APPENDIX B (cont)

TABLE p4. Gley Soils

Family Family Criteria Seri
eries Parent Material Other Series Differentiae
Tatau Non-saline
Telok Marine alluvium Weakly saline
TATAU Sandy particle~
d“j'r particle-size Nonok Strongly saline
Plan Accreting riverine -
alluvium
Bokah Colluvium -
Pakan Accreting riverine -
alluvium
PAKAN Loamy particle-size
class Piasau Marine alluvium Weakly 'saline
Sirik strongly saline
Gong Non-accreting -
riverine alluvium
Bijat White to grey within 50cm
Samarshan | Riverine; mon” Greenish grey (56Y vithin
calcareous sedimen= | 50 cm
tary rocks
Danau park grey (value of 4 or

less) within 50 cm

___._._.-—-_________.—--—-——
Non-saline; noncalcareous

Daro
I e —
Clayey; deve loped Pendam Weakly saline; noncalcareous
BIJAT in marine or
accreting riverine Marine alluvium
alluvium Beliong Strongly saline; 000~
calcareous
et s S
b Buntal strongly saline; calcareous
Mundai Riverine; calcareous -
gedimentary rocks
]
Kakai Riverine; intermediate -
to basic igneous rocks
—_.-——'—-—_'-‘—__—-*'-—-._’-_-_---—----------"
Jiwan Riverine; acid igneous -
rocks
-#__—”——-—’,/’-

e R —————

Gleyed throughout

semadoh Residuum; pon-calca=

SEMADOH Clayey; developed N ceous ladi'ﬂﬂtlr, 'l.,‘d

in residuum/ collu- | Tumau rocks Only surface

vium/non-accreting "
alluvium Embang Non-accreting
L alluvium
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WPPENDIX B (cont)

TABLE B7. Alluvial Soils

Family Family Criteria Series pParent Material Colour
Class
SEMILAJAU | Coarse loamy OF Semilajau | Sedimentary -
coarse silty T
Julan Acid volcanic - Wuie Pelonduite/
( reth)ouic Palow-
vie/hquie/(Drea)
Bemang Non-calcareous - B e
sedimentary I
2 de Palasdulvs/
BEMANG Fine loamy OT Dapoi Mixed acid volcanic - .
fine silty and sedimentary i
"Ratropepts
Sebat Acid igneous -
— g pepts
Terbat Intermediate to -
basic igneous
Dystrepepts
Seduau Non-calcareous Yellow e
gedimentary
2 Malang Non-calcareous Red/dark
gedimentary red
f
SEDUAU Clayey paku calcareous - £
| gedimentary
| ff
Sekati Acid igneous =
f Ramun Intermediate to -
pasic igneous
| | —
L A
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APPENDIX B (cont)

TABLE B8. Oxisols

Family Family Criteria Series Colour particle-Size
Subclass
Selio pallid colour N.D. ame————
group i |
Youie Palesduits/
NIBONG Clayey; acid Nibong Very fine BORET
volcanic rocks Yellow colour clayey | i
class o
Mujan Fine clayey phe/dquic/ (Oren)
thenie
Ujek Red colour class N.D. 5 o
e Palenduize/
Lo
Tarat Dark red N.D. ;;-‘
TARAT Clayey; interme= ' l____"'""""“
diate to basic Jebong Red N.D.
jgneous rocks e R
Antayan Yellow N.D.
Lingga pallid; hue 107R N.D. *
Rukam pallid; 2.5Y or N.D. . -
yellower
SERIN Others which are Serin Yellow :
clayey L R Fine clayey
Jagoi Red/dark red
Nyaroh Yellow o the
- Very fine
piring ped/dark red clayey
__Hf__
GADING Loamy excludins G‘-din‘ !Ad Fine loamy
<15% clay :
l \ | i
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APPENDIX -B (cont)

TABLE B10. Red-Yellow Podzolic Soils

Series

Family | Family Criteria
Class

Drainage

particle-Size
Subclass

Parent
Material

Other Series
pifferentiae

CEC in most
part of B

-

|

|
NYALAU |Coarse loamy or
| coarse silty

l

<ot it ooy

Nyalau

Coarse loamy

Residual

N.D.

old alluvial

Albic horiso
present

_k_

\Fine loamy oOF
BEKENU | fine silty:
sedimentary rocks

pesidual Fine loamy

o1d alluvial N.D.

Others which are
ABOK fine loamy or
fine silty

Clayey; cal-
KABULOH| careous oOT non=
acid

Fine clayeyi
noncalcareous OF
acid

very fine clayeyi
noncalcareous of
acid

Residual N.D.

Residual

Residual

01d alluvial

69

lela

<24 meq/100g

324 meq/100g
clay

24 meq/100%
clay

¢34 meq/100
clay

s
it
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pENDIX C. LIS
APPENDLK C. LIST OF ALL SOTL SERIES (OBSOLETE OR OTHERWISE) AMD THEIR STATUS THROUGH THE RISTORY of SOLL SURVEYS [N BARANAK
: Tl i ]
 Fe—— pefore 1968 Andriesse (1972
geries [  Oroup/ Series Group “Baries 7381 _3?-_. ni Bretes v
i1 criteri Fanil: o riee oup ries
| Family riteria ¥y teris Tamily Criverin Faml ly Criteria
— —i e T
Abat | Low Humic Recent allu- - - - - - -
{obs.)* | Gley/? vial; sedimen= m“" =
| (Series rary rocks o
’ Serina)oe®
| Ledger) clayey; sley
horigon withia
| 18-30"
Abok | : = - 2%, Pod~|tallow colour |k Y. pod- |Low CEC
| solic/  |elaesi lov solic/ABOK
il ___n-tmn cEc
Abon | walf vog/ 0-36" peat/ - - - - - - (el jat -
{obe. ) | Amow muck over or Mukah
| (1964a)w* light grey Series)
] clay
Ajoh | - - - G.W, Pod- Variegated romor= arisgated |GV Pod- |Abundant
wolicl subsoil ie subsoll solie/ sottles withia
| KERAIT Upland KERAIT | 100e=
| ita/
| (s)
Anderson | DoR §oile/| Conrse, partly Non-saline; je |mesiduali Organic Autochthonaus;
ANDERSON decomposed son-sulphidici Soils/ paat (653 soils/ jow ash com"
| T196ab) |woody peats rasidual ANDERSOM |0 M. tant
| »38" (s)
Antayan | Lateritic/|On intarme= - Lateri- |As Andrin= ouisols/ |[Tallew colour
| ANTAYAN diate igneocud tic/TARAT wse's (1971) | TARAT class
| (1965) (LY
— R
Arip | - Fine sile) e~ ¥, Pod=|Red calour .Y, Pod- |Redi nigh CEC
[ than LOTR solic/ clans; high solief
| cac/clay 20° (s) |czc ABOK
| 40; rhyolite
| S I -
S | % sasidual; 00 [rodsots/ (A2 ed valoa/| (8L 10ntek .
eorg SR peat; Bh over SILARTER |chroms vatisg series)
| pon-lithic ma= (8) t1or b
| terial; A2 has residusl
waloe/chroma
rating of 1
1 Podsoln/ nesldual
Bako rodzols/ |Cosrsa-tex= Sedimentary sols) |Residns
BAKD turad sand= parent u (8 i
(1965} stones; dip material
slopes
Footnotes:=
- - t No. 59, JWP. Andrlesse
wbs. : Obsolete = wmtmmm;ﬂmm"‘ 0. o,
721 - Soll Memlr of west Sarawak
wxRaferences: 1964s - Report No.35/2 J.R.D. Wl Andriesse (1972
= T paper NO.J.
Logab - Report No.a/Ly 3P pndriesse Seott (1973) = Teemical
L]
L= Lim c.p. [1975) notes on Sgll
s - Scott, T.M: (1n print) Soil Merols Classificatlon In Sarswak .
of Sarawak central
W = Loule, R, and Lah, U, (in
g - Eilers, RiGe and Lof, KiS: Iz’lgl- Drep, ) Soll Memoir of central
Soil Memolr of Northern Inter Interior Sarawak
Sarawak :
. Diagnostic roatures glven In
e (el cma:pmmyhlwm"”‘ : o= Olagre are for the Fenily, not
mnucnsonuﬂfmwﬂl" the Serles
system

it




APPENDIX C (eont).

Before 1966 Andries 22)%e s¢
Sertes Group/ TR B e ott (1) | Betwses (91) LM rreesny i
Fami ly criteria Family | Criteria | Family Srtaartar ool -Rowi i 9 e -
f ¥y Critaria Family Criteria
Bandang : ; = - LY. Pod- | Fine witty  [.4. Pod-[Fine ailt; [G.W. Pod- | Fine ailty. i
eolic/ | residual; solie/ [residual;  |solic/ | abawoce of i
pallid | sannanG ru e SANDANG | abundant mott- t
| | theoughout s} les and con-
Ia B trasting tes- |
. ture| residusl %
Banyut - - - - Pods 'w ﬁh;m - 3 (“Buno o '
{obs.) mll Series except | Series) :
Bh over |
reslduon 1
st a0 = = = ; ' ., - (As_a Fa=[(High eleva- |Ovganic | 5130 c=
aily of | tion; Soils/ organic
[Organic  |>100 em BAREQ materinle
Soils EL)
Bawang Low Humic | Marine sands = - e I - - - (=*Tatau -
(obs.) Gley/? Saries)
(1964a)
Bayur 2.Y. Pod- | On schist L1, ok= DR omiet el il s ARt Rede A dadei- . (Ouakeny -
(obs.) solic/ zalic/ y solie/  |esse's (1972)|Series)
NYALAU ABOK ABOR(L)
(1964a) =
Bedup | R.Y. Pod- | On Triassic s 3 R.Y. Pod-|As Andri- RY. Pod- | Low CEC;
rolic/ shales . ¢ molic/  [esse’s (1972)|molic/ yellow
SEHONGOK s _ |mrrT(L) MERLIT
(1964b) groo
R | % 2 e - LY. Pod-Light clay; |RY. Pod-| Residual; cEC-
1 wolic/ |red colour wlie/ clay >24;
MERIT(S) |elans; MERIT moderate to
residual good drainage
Bekenu | - o _i."l'a' H‘ .ﬂ'll,ill.l; ®.1. Pod-{Fine sllt; RY. Pod-| Yellow; resi-
| solie/ 10YR or solic/ [yellow colour|molic/ doal; fine
BEKENU yollowsr; BEKENU clans; rasi= ﬂm loawy
! residual ) dual; low CBC
Belat - - - - Gley Strongly Thionie Stroagly
Soils/ [waline soils/ saline
BELAT (8) BELAT
Belavai 5 2 o - - luvial | Marine origini{Alluvial Red colouwr (*hematan -
(:n::‘:”;l qtg‘? hue l‘ﬂ'l:. Soiln/ |elamn Series)
KAYAN “than 107R KABONG(S)
. 5 i it : i - - - Glay Marine allovies; &
Eatiang ¥ ¥ solla/ strongly saline,
’ ] NIAT non-caliarems
= - ! site; hue|Alluvial [Fine siit: Aluvial | Alluviom
emans > i .‘.{::}“ '1:: or Soits/ |yellow colout|teils/ | derived frow
BEMANG yellower BEMANG  [claas REMANG sadimmntary
. throughout Lt 3 rocks :
§-50 cm i
. e
Bentang | Semi- | Basic igneous |(Aw @ Fa= [(Lovisnd) - ¥ x bl o Ry o
(obs. ) Hydromor- | rocks; dark [mily of i;‘_ to the
phic/ colour; mors |Ground- t
MALANG Mn vater s 1
(1984b) Laterities] 1 |
s 3 - .Y, Pod=|An Andri= { *Behana - -4
Biavak £ - R.Y Pod- grayvacke i solic/ |emse's (1972)]Beries) 3
(obs.) aolic/  [sandstone BEREND(L) it
pexeny  |Light olive i
beown colovr ' it
; : River [ Light clay; [Gley Riverine; non- i
B gty g I'““l' hagce 731 :«:{ / :‘::‘ :.l{!f m:.:ul I:ﬁa." -:-ul.n- me ealeareoes 2%
Gley/? Series sxcept . g BLIAT (8)|recus wedi- |BIJAT sadimentary A
(1964a) | bccurs along |BIJAT derivation |BLJAT —ntary) rocha; white te A
large rivers no past grey calowr g =|
Al
|4
A
|
. f |
= |
1 )
i
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APPENDIX ¢ (cont) =
—
nefore 196 9 = kel
Series Group/ Series Group “Serles . - i L =
" F & . | » r
Family Criteria Family Criteria | Family Criteria Fomi ly Criteria Family Celtoria
Binatang = - (As BINA- |(Residual/  |dkeletal |Thin aliuwvium |Skelacal/|Good to Skalatal [Well to lwpac-
e allwvisli 1o/ |oser residevm; [MNATANG |impertect  [Soila/  |fectly drained
Family good to im~ © | good to impuc- deainage BLNATANG
perfect to imperfect F
drainage) drainage
:a;mﬁ u - - - - W, Pad- | Allurial; Regonols/|ALluvialj no |(=Rilomy -
e feslic/ | pallid TIKA (5) |Bh below con-|Series)
|TIRA bt | trol section
Bokah - - Gley colluvial; - b i tluvial
Soils/  |bisequent; : :::{-r e
TATAU TATAU
Bukit Batu - - -l.mrith.\" On basalt; - - - |as Andri- ( -
(obs.) TARAT gibbsitic i : tie/ anse's (1972)]Series)
crumbly o H
Buntal - - - -l o5 - - - Gley Marine allu-
o s el o Solls/ wium; strongly
% BLIAT saline; cal-
Buri seotocat | on acid and | Sketetal fon weid - - on acid Fakeletal [0n acid
Soils/ intermediate | Boils/ igneous rocks sals/ igneous Soile/ igneous rocks
SEDONG igneous rocks | RAPIT -z . (8)] rocka; elayey|EAPIT
(1965) ; 7
Buso - - Uaa DU | (ALluvial; Bh[Podsole/ | A2 has velua/ Troasols |Alluvial  |Podsols/ |Allwvisl
Family) |weakly deve~ SILANTER | chroma |suso (L) oS0 origin
umd; o f |t 3; alluvial
; no peat; |
over allovies
Butan - - Podzols/ |On tertiary > ¥ T ‘ {silentek =
(obs.) SILANTEK | sandatone Saries)
Changgang = - = . bnﬁw Fine loss; .Y Pod= | Red coloor (=Gading -
(obs.) cated redder then |solic/  |elass; low Saries
10¥R; CEC/clay) csc
<16; granite (s)
o
‘rite
Chupak Podzoli (Juveni le; - - - : - -4 i s =
{obs.) int::—‘c w:':!;'w i Serian)
grade/ sandy terrace 4
SEMILAJAU { materials)
(1964b)
Chupin 5 e Becent: With peeri= | Y5 - Recent Cemented Arena~ Yallow colour
Alluviall |caleic i mlf whall layer ::nn; -slau;.:ul
P 1 L] cement.
sanaTAM | horlzon w EABONG  |shell layer
s ) o o - - Glay Rivarine) Gley Riverine; non
i, Soils/ |non-celca= Soile/ calcarsous;
BLIAT (L)] recus; davk |BLIAT dark grey withe
gray within in 50 em
a 50 em
Dapoi & - - = Alluvial/| mined sedi- Alluvial [Derived from
A X E BEMANG | mentary and | Sol Is/ whned pyro=
({ 1A] voleanie BEMANG elanthe and
origin luedismntary
matariale
g ined Marios allu= - . Gley Marine alle-
Daro - ::ﬂ.’ Hot. def :m“ Vien; na pest Soita/  |viwm; son-
BLIAT BLIAT BLIAT saline
- - Podsola/ | Residual/ o : (=5itantek -
(o g E Fianrer | cottuvial; mo Serien)
: peat; value/
chroma rating)
of A2 and BN
are 3 and 2
L - - - (hijat -
Dras Low Humic | Like Abat i# 3 Serian)
(obs.) Glay/? Series but ;
(Serien gley horison
Ledger ) within 12"
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Ix C (cont)

¥

e gt

TR

gl

re 1966 1
Group:" Series oup. Ty
Family Criteria Family Crite ; ¢ ries
ria Family Criteria Criteria Femily Criterin
» % 6.V, Pod~ |Fine loss; Fine losmj |G.N. Poa=| PN
M, Pod=| Fine loas;
"ﬁ::lh residual;  |eolie/ | residual
e low CEC BANDANG | sbaence of
. abundant
wottles and
contrasting
—— textare
Low Humic | Recent over Gl o -8
Gley/? old llluv;_; lo:{lf “1:10111- Light elay; |Gley Non-sccreting
(Series/ |gley clay SEMADOH strongly soils/ alluvios from
Ledger) |over humus gleyed sub= |SEMADON | woa-calcareous
stained sands a1 ::-.“ﬂ
N 1]
- Recent Derived from - From red (=Mal
ang =3
Alluvial/ | mudstone mudstone Series)

i o5 k; resi= Mon-sulphi- |Organic | Righ ash
dual; nom- dic; resi- |Soils/ r.u’uu
saline m dusl; suck | WUKAR

- | sulphidic
- R.Y. Pod= | Strongly - Yellow colour|Oxinols/ | Red colour
zolie/ coloured; clans; resi- | GADING clans
ABOE on granites dual; high
CEC
> o 4. Residual; gani hth :
muck Soils/ high ash con-
tent

- (As GERA- | (Heavy tex- - Residual; (=Samadoh -

WAT tured; resi- | peat present |Series -

Family) | dual/old peaty
alluviali phase)
peaty 0 £

= Gley 01d riverine/ = HU‘M alluvium;| Gley Foreed in non-

soils/ colluvial; coatse loam;| Soile/ sccreting
TATAU ‘bottomlands; no peat PAKAN alluviue
w0 pest

- - Podzols/ |Alluviali - Podeola/ | Presence of

SILANTEX | peaty GRANG mistie
epipedon

* R.¥. Pod- | Strongly - Yellow colour| R.Y. Pod=| Yellow colour

solic/ coloured; -2:-; “r:;i- :;:-f ;:m high
ABOK tonalites i
worafels C
- (An & (Topogenic; - - Organic Autochthonous |
Family) wm 10 m-f ::i :::
i sandy
subsoil)
- Y. Pod- . As Aodri- oxbssls/ | Fine clayey
o 7 s Tty eaa'e (1972)| SERIN | red or davk
ABOK grained red solowr
* granite - 1 elans
1 g mw&ﬁz Reaidusli jAge slars b1 bt ks Aev
i hoe co "
than 10YR clann; resi- | MERIT
g dualy high
5 - As Andri= Ouisols/ | Med colour
= Lateritic/| Ginbitic: asna's (1972)] TARAT elass
TARAT blocky
gabbro
T e | el : e
JEH ¥
Family) | loped Bir) S
= = - Voleanie Gley Riverine; seid
materials :iur igneous roeks
AT
face poat | (*Penden -
- (As a (Heavy Surface paat - -
vanily of | tured; SELR agadill b
saline saline; peaty phase)
Gley) o <10™)

i Rpe=ind ST, (AT

P

L SR

} = _i( J-'i'é
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APPENDIX C (cont) i
|
- !
Before 1966 _#%
Series Group/ Series Toup ﬁ%—w——w
. & M T Ll
Family | Criteria Family Criteria Family Criteria Fanily Criteria Fani iy l:ri:nu
isn A " A = - - Gleay Volcanic Alluvial/ | Detived troe
Soils/ materials SEMILAJAD | scid volcenic
: e JuLaN(EL) rochs
Kabong - - Recent Without vea- |Alluvial/ [Marine; hue  |Allwvial/ Arena-
: Aliuvial/ |thersble - (RAYAR 1078 or Soutan ';.‘1&?. pen iy
RABONG minerals yellower 115] uppar 50 cm; |Soils/ shall and ves- ,
ke <2 . ; |present im therable p
# i A ¥ ¥ storm basch minerals 1
Eabuloh %.Y. Pod- | On calcareous |(As & Glu!lg tex- t.ith— . 2.9 or Brown A Scott's |R.T. Pod~} Hue 2.57 1;
zolic/ shale and marl|Family of |tured -=u |yeltower; cEC/|Forest/ |(1973) plus wolle/ 3
| NYALAU Brown : clay €30; base|KABULOR 6.0 with-| EABULOR ;
(19648) Forest 3 saturation | (L) 50 em {
| Soils) 803
| Kakai [ Low Humic | Derived from |Gley Inland - - Light clay; |Gley Riverine; |
| Gley/ basic igneous |Soils/ valleys; Soils/ |ignecus rocks solls/ banic to W
SAMARAHAN | rocks BLIAT basic igneous : BLIAT (B) BLIAT intermediate :
I (1964b) rocks ignecus rocks - reh)owic Palewdults/
| Rapit | (As & Fa~| (On sedimen= |(As KAPIT (Residual; C |Skeletal | Residusli Litho=  [RELL flank; Skeleta! | Mon-calcarecus 1
] mily of tary rocks) |Femily) within 10" |Soils/  [elays son= ) sedimentary; |Soile/ sedimentary i3
] Regosols, %500 ppm 7 [KAPIT  [calcacsous  |RAPIT (8)jcley xaPIT | rocks | s/(oren)onie Palew-
| 1965) | sedimntacy - ot
] | o |roers :
| Rapor (As & Fa= - - o Al ; 4 o | Organic | On limestone  Typie/bquic/(oren)
- uily) : : soils/ 18
(Wall's KAPOR 'tk
Thesia) 1 : -m Palesdulis/
&
Karabungan 3 - . —T51, Fod- |Bus 107R oc |[Brows |As Scott's 2.7, Pod-| Hue 10VR or 1 !
solle/ |reddar; cnc/ |Farest/ (1973) plus |solie/ | redder 1 Palewdulte/
RABULOH clay 304 KABULOH | pH 6.0 in FABULOR | i
J [{h] lower aubsoil 15
- | Rayan Recent Sandy; mixed |Recent & tex- Yellow colour|Arena= | Yellow 1
l e tal/ | b **% | Atlaviar o class coauh solour class 1
UNDUP materials KAYAN riverine; hue soils/ 18
(1964b) 10YR of FAYAN 11!
yellower 5ig
B s P : 2 Rt - - { “Rapor - s
{“:ft;- "r“r:;“u'l. on limestons {d“u-;.- m tex= Sueles) :
i KEDADUM Brown 1
= (1964b) Forest : 1
Soils) . |
Ke - - i - A = LY. Pod-{Heavy clayi (=iring -
(e 2l - g P O L
| = 1 IN €0 clasn;
ABOK materials . low CIC
= : Texatetal |Alluvius over |Ske Poor to wary | Skeletal | Poerly to wary ! *
R 53‘.2:"‘1'; E:::‘.;“.‘ﬂ’ m reniduwm; BIRATANG | poor deainagej Solla/ | peorly draleed 1 2
poor to very FAPIT poorly to w Lo zigennd M
poor drain” poorly dra
; age) . !
; = - | nesidual ©.W. Pod=| As Scote's | (=Tribok -
e == z : o e ool | (99) Series)
3 TRIBOR(L)|
- y - | G.w. Pod-| Residuali Without abun-
Kerait Pod:oiic Wmite clays; G.M. Pod= hmm“ :1- lﬂ' l:t“l resi il | o oxt it mettles, _: i of
Inter without husus | solic/ ceous KERAIT and  contrast= E to the
3 :;::.l; ] RERAIT 2aad 1 ) :u renture] :
i OTR or
= (1964b) | yollower
= ; : - Ragosols/| Alluvialy Arana= Won-accreting
s, Rilong - - skeletal |Desp old = TIXA (5) | Bh below aous alluvium
L soils/ macine sand o contral Sotis/ ¥
B GAYA : weation TIRA
':'-; P - Gley Sulphidic Thionie | Won-saline H
Kluang - - - el i o | et solls/ |below 50 em: solle/ ' i
% SLIAT (L)| surface peat | KLOARG ii
T, L4l
L

fbiy
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APPERDIX C {(cont)

pefore 196 G
Series Group Series roup —ﬁ-‘ r=1 1 o L1t
il i €
- . vesily | S veatly | oriteria | mstly | oriterts | temily | ceiterie | vasily ovishris
Koran #.1. Pod-| On Triassie - - 2 =
(obs.) zolie/ sandstone o X ( =Mat ang -
MATANG Series)
(1964b)
5 = ::ﬁ " ‘:“‘ oolitic . - Calcarsous; | (wMundai -
" ron concre= Soils/ prosent | Series
SEBANDI | tions in sub- Ssat ‘,J"." b
soil; high Phase)
calciuom
Labang R.Y. Pod-| On Terciary - - T - - - -
(oba.) wolie/ shales and - &L SS0ab.
or Sariksl
NYALAU fine sand= Serias)
(1964a) stones; fine
sandy loam to
sandy clay
loam over clay)
loam to clayi
subsoil
mottled
Lalis - - - - Tnter- | Intermediate | Lithe~ 10 fleok; | (=Tutoh -
(obs.) grade/ between Merit| sols/ sedimentary | Series)
MERIT- and Rapit LALIS (8)|rocke; clay
Likau R.Y. Pod-| Sandatone; . - - - - - ( =Bakenu -
(obs.) zolic/ brownish or Nyalaw
NYALAU yellow sandy Serien)
(1964a) loam grading
to sandy clay
loam or sandy
clay 7
Limbang ~ - (As & Ta- | (Organic) Organic | Residualy :u Allovial; (=Luk -
(obs.) wily of Soils/ | saline; mon~ ils/ non-wulphi= Series)
Saline | aWDERSON ‘sulphidic ANDERSON |dic; saline
Gley) )
Linau o - - - - - Latari- |Fros pomice andinols/ |From pusice
the/ to vesicular | LINAD to vesicular
TARAT(LL) |basalt basalt
Lingga & - 6.4, Pod- | Dn iron-poor - - G.¥, Pod- Microgranite:|Oxisols/ |Fallid with
wolic/ te wolic/ pallid SERIN a hus of 107R
SARATOK KERALT(L)
Luak .. Pod-| Fine sand= - - = . - . (akewu ‘
(obs.) solie/ stone; yellow ped e
WYALAU to yellowish Series)
{1964a) brown clay
loam on clay
Lubai - - (As (014 allu= t'.'.wui- Allwvialy 1 l.!;'r-l- old all-d-;: u.:.‘ \;u- -ﬁ:cuuq
g 1; fine wl subsoll] sol subsailjwolic L] -
et :::g' m'lilt LUBAL (L)|fine wilt BANDANG | abwence of
abundant
wottles and
contrasting
temture
L 3 - = - (1 Riverine; Gley furface paat | (=Flan -
-l = -..II.; surface peat | Soils/ Beries
TATAU rLan (L) Peaty
| Phasa)
* - | Atlevial; Peat Altuvial;  |Organie | Allschthansus
o 3 4 P .| Satias  [srpnidie; |seiisl atganie
ANDERSON saline ANDERSOR | saline waterials
(18]
- - Shatatal |Colluvium; Sealotel |From acid
Fidy ] s = mi:}“ mm Soila/ |wramite/ sol la/ igneous rochs
GAYA sandatone GATA (L) |sandatone TUTOR
derived
L LUPAR (014 allu= Y. Pod= Alluvisls 1. Pod-|As Beott's K.Y Pod=
- y X ;::iw vialj heavy solie/ hoe LOYR of wiie/ |19 wlie/ 4
textured) yellower rit (L) WERLT moderate to
l; r good drainsge
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APPENDIX C (cont)

Before 1966
Series Group Series = ~
Family Criteria Fami ly Criteria Fasmily Criteria Family Criteria Vaumily Criteria
|

Lutong B.Y. Pod- |Gley mottles - - - - - - -

{obs.) zolie/ throughout :I‘l‘:‘ll
SEMONGOK  |subsoil; clay -

(Saries loam over
Ledger) clay; distinet
textural B
Hahat . 2 = o ::rlk Alluvial; Alluvialy -w-ic Allochthoseus
s/ saline; Soile/ 1 saline;|Soile/ organic
MURAR sulphidic (L) |sulphidic MERAPOK waterials

Malang Semi- Mixed parent |Recent Hixed origing Alluvial/ | Redder than Alluvial/ |Red colosr AMlavial/ | hed colowr
Hydromor= materials Alluvial/ | intergrade SEDUAL 10YR; riverioe class SEDUAV clasn
phic/ SEDUAD | to Gley s
MALANG Soils
(1964a)

Man R.Y. Pod= |On coarse & - - - - - ( =Matang -

(obs.) woliec/ cretacaous or Nyalau
MATANG sandstones Series)

(1964b)

Matang (As MATANG | (Yellow (As a Fa= | (Residual; o4 al R Y. Pod=|Wesk A2 R.Y. Pod- |With sa albic
Pamily, |coloured B; |mily of | present) solic/ |present solie/ horison
1964b) well developed|R.Y. Pod~ NYALAU WYALAU

textural B)  |solie) (8]
Matu = * - Glay Marine; sur- [Gley Marine; sur- |(=Flan -
(obs.) Soils/ face pest Soils/ |faca peat Saries
TATAU TATAD (L) Peaty
Phase)
Meluan - (An @ Fa- | (R preseat (As & Fa-| (Lithic within|Litho-  [Bill Flask; Sueletal | Seil depth
mily of |within 10" |=ily) 25 cm) sols/ sedimentary |Soils/ less than
Skeletal ; )| rocks MELUAS ca
soils)
Helugu - - LY. Pod- |Well drained: = - Y. Pod=| 10K or LY. Pod- | Residual; low
solic/ on hard solic/ |yelloweri wlic/ cRo; yellowi
MERIT shale; high wERIT (8)|Group 111 good drainage
senquiox oxldes 20~

e = e M. Pod- | Bisequent - - G.¥. Pod=|01d alluviumi|G.¥. Pod- | With contrast=

g a5 i ) |suttace tise wodic/ | ing conture
LUBAL LuBAL (L) sile BANDANG
- - - - ake/ | Wuck; saline; Peat Residual; Organic | Autochthonous
e Orgatie/ | mon-suiphidic [soile/ mucki soile/ |ormanie wate-
WORAH (L)|saline; mom= MERAPOL rialag high
sulphidic ash coatent
i . ™ = - 2.1, Pod-| Besiduali .Y, Pod={Light elay; |R.¥- Pod- | Residual; CEC

i s o g olic/ | 100 or LY I setion cotour|alic/ | clay X34i
1965) and fine sand= MERLT yellower fﬂﬂ‘ (8)|elans; resi- |MERIT good drainage

stones ) dusl

Mers - - - - - - Thionie Bon-saline

i = = soile/
BELAT
" ] Poduols/ |As Boott's (=husa -
Metading - - - - Podzols/ Alluvial; no
LLANTEK face paat STLANTEK | (1973) plue Sarins)
{obs.) § surface po (8) A2 with
Py walua/chroms
rating of 1
or &
P sy | [ 1/ | met devel

Miri Humus Alluvialj mot | (As & (Alluvial} I;:rlll Alluvial mr:u‘; Alluvial :«;::- ' b r.:: -:u
Podzol/ on beaches Fami ly 82 well
MIRL and without daveloped)

groundwater
table
< 5 W& = - - Latari= |Nyparthans onisols/ | Pine clayeyi

Hujan - = L tie/ dacite) 10TR,|NIBONG yallow

1.5m
(xL) at depth
g - . Pant Reniduall organic Low ash

Hukah Half Bog |Like Abon (As. o Faz “"‘?:-m “-':nm! :'1.::-7':- Totlas  |pests mon- |Sollaf | contont
soile/t |series bue |mily of |0 ‘_:". p oD sulphidic kAR (L) saline; nom= | NOKAR
(1964a)  |subsoil more |Peat 0-40"3 sulphidie

bluish soits) |7 i)
__________-_.________L_______.____.———-———'-" g
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APPENDIX C (cont)

) pefore | riesse (1 i
| Series Group/ Series Group. _ﬁh‘%—“ Wﬁ L]
Saak e 7 - . oup cles
amily Criteria Family Criteria Family Criteria Fasily criteria Pamily Ceiteria
| Mul - 1 . \is —
s £ my.a:r o - | > » ple | Prom wosey
Paat Soils/ materials
Soils) g
Sands over  |Cley Riverine a3 e Y
clays soils/ rich u-!' ‘ :I.?bl sandy clayi ::?l.-l' :::::“ i
TATAL uhiﬂ : (1) caleium rieh |BIIAT sedinmntary
£ i = e L -~ - Thionic | Weskly
Soile/ saline
PALDW
2 . s d - - E Thionie | Noa-saline
Solls/
PALOR
Wibong . * - - - - Latari- thane  |Osisols/ | vary fiss
tie/ dacite; 10YR |NIBOWG clayeys
gﬂﬁ throughout yellow
Nonok - - (As a Fa- | (Light tes- - - (s & Pa=l - Cley Strongly
mily of | tured; wily of Soils/ | saline; marine
saline saline; with Saline TATAD
Glay) gurface peat) Gley (L)
Nyabu - Gley Riverine; L - Gley fise silt; |(~Pekan -
(oba.) soils/ basic igneous| ; soile/ |igneous Saries)
TATAU rock derived PAKAN (8)] rocks; no
| | surtace peat
¥yalaw £.Y. Pod-| Fine sandy (as & - ¥, Pod-| Pine loaw; | BT Pod-| ar LY. Pod-| Mo albie hori=
solic/ loam over Family) - |solie/ residual yullower; | salic/ wn; st in
NYALAU sandy clay NTALAU  |mo A2 HTALAY old alluviue;
(1964a) | loam; bright ) yellow
reddish yellow
B
- Not allo— | Resvy clayi RY. Pod~ Hemvy clay osisols/ | »01 clayi
cated 100k or solie/ |residual; SERIN yellow colour
yellower; CEC SERIN (8)]yollow; low clans
clay 216 cec
Pale colour= ” . R.¥. POd-| Yellower than|R.¥. Pod- Rasidual;
od; on varie= solie/ | 107R; heavy solic/ moderate to
gated shale WERIT (L)|clay SENOWGOK | good drainage:
yellow; high
[+ 14
- y Riverine; Glay Alluvial/ Glay Riverine
|sails/ Fine silt; o Sokls/ collevialy [soila/ alluvim
PARAN no pest PARAN (L) coarse loas: PARAR
i " no surface
paat
I
- - Alluvial/| Calearacus Alluvisl/ | Calearecas
E: ﬁ::'; SEDUAD | reddar than SEDUAT sedimmntary
tions w 1078 sbove darived
30 om
Gley Marine; fine Saline Fine silt; Thisele strongly
soils/ silt; so peat oley/ no pest; soils/ waline
PALOR PALOR (L)| serongly PALON
saline sul=
(dle with~
n 15 om
I T e e
3 » - - - T™hisaie weakly saline
- sollsf
BELAT
|
- - - - ( -
Pantis Intermediste = ..::3'
(oba.) Latertic | igoeous rock;
(Series 2.5¢
Ledger) O—
____...—-________——-...—-—-_--—-—-'—""
= - - AT, Pod-| hed; reni- (=harinel -
RY, Pod=| Like Labang 3 wolic/ dualy lovw Sacies
solic/ Series but NYALAU c8c
NYALAU sandier sub= 8
(1964a) solls and
strongly
mottled
gl S
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APPENDIX C (cont)

L2 72)% ott (1973)%% Be 91
Sarine A i' 1 oup Series oup! Series pr? ‘.: 7] ﬂr:up’ i pret Ties
riteria Family Criteria Fami ly Criteria Family Criteria Faumi ly Criteria
e = - |organic/ |Residual; Peat sesidusl;  |Organic | Autochthosous
’ﬂll saline; Soils/ |pest; saline; soils/ low ash
sulphidic MURAH (L)| sulphidic MERAPOK | conteat
Paya Magok | Low Humic | Mized parent [Clay Inland - - Gley Riverine; (=Mundai -
(obs.) Gley/ wateriale; Soils/ valleys; on Soils/ |high Ca, BSZ Series)
SAMARAHAN | peaty sub- BLIAT limeatone BLJAT (L)|and CX
(1964b) soile; floored
by limestone
Pendas Low Humic | Leached clayey Baline Honok Penin- |Gley Ho surface Saline |Wo surface |Gley Marine; weskly
cley/ deltale/estun~|Gley/ sula; arcifi-|Soils/ peat Gley/ peat Soile/ salise
PENDAM rine deposits |PENDAM clally PENDAK PENDAM BLJAT
(1965) drained (1]
panian Podeols/ | On recent % 5 - - o - Podsols/ | Presence of
MRl beaches; with GRANG grovadwater
(Serias groundwater table
Ledger) table
Peoinjeu 1.1, Pod- | Sand to sandy - - B.Y. Pod- idual gosols/|Residual Arena- Residual
rsolie/ loam; yellow solic/ PENINJAU ceous
NYALAU or yellow PENLEJ (s) Soils/
(Berian brown PENTRJAL
Ladger)
?-nlp:-h. . - - - - G.M. Pod- | Coarse loam; |Hydromor—|Coarse loaw; |G.W. Pod- Abundant
zolic/ residosl; phic/ variegated zolie/ mottles with=
SARATOR | variegated Upland/ SARATOK in 100 cm; @0
L
PENINJAU contrasting
(s) texture
I‘in_n; g - - - - - - . " Gley Marine; weakly
Soils/ saline
PARAN
R SN
Pintanah LY. Pod- | On shale; clay - & = = # = (=Merit o
(obs.) zolie/ loam over Series)
WYALAU clay; 10MR in
(1964a) upper 30 em
Piring - e "4 - Hot allo- | Besvy clayi LY, Pod-|Heavy clay; oxisola/ | 2601 clayi
cated redder than zolic/ red; resi= SERIN red or dark
10¥R; CEC/clay| sERIN (8)|dual; low red
<16; acid CEC
igneous rocks
P - e Riverine; Riverine; no |Gley Riverine; Gley Riverine
- ::;{:F u::-t;ry Soils/ surface ;lat Soils/ non=calea- soils/ alluviom
TATAU rack derived |TATAU (8) |recus sedi~ TATAL
mentary; no
peat
T T [Totaona/ [Heries asna; [(eriied
Pueh - - Poduols/ | Continuous 4 S soie 83 Sand} sk 24 =
i JERLJER pallid A2; Series)
Lot L b w Shic is 7,578
or redder
e e (i1 Riveri hionl Mon-saline
- ey verinej e ~aa
Punda = @ ::Hl.-' ::‘l:::" Soils/ |dark grey Soils/
BLIAT vith BLIAT (1)]and sulphidic|RAJANG
L stelay’ below S0cm
I
2 o, saline Saline |Sulphidie; so thionie | Stromgly
Rajang - b (As & :' Gley/ |pest; strong-|Seils/ saline
gy Coane |1y satine  |RAsANG
Gley) =
it -
B R - A
‘m“wi” ‘;“ ::::it fnter= (L) rich B Soils # horizon
grade e W
R e
TR I Pt | - - S |mionic | Weskly saline
Rampangi - = # 4 salls/
RAJANG
e il
o e s 1210
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¢ (cont)

pefore 1966 dries 72 )W
Group/ | Beries Group o _ﬁ‘uﬂc:m ¥ —Eﬁ s
Family | criteria Fanily Criteria | Family criteria | Pamily | Criteria | femily criteria 1 ]
i
Recent pasic igneous;|Recent £ tex— - S il
Alluvial/ | gravelly and  |Alluvial/ ::?I‘I ‘ll"““lzﬁ o eicns ate .m“"-u ::::.:l“- | i
-ﬁ:::nb ] bouldery RAMUN mt: igneous ignacus; red- intermediate 1
e der than 10TR igneous rocks |
- R.Y. Ppd~ |With thick g - R.Y. Pod-|Redder than |(=Jakar o 1
solie/ cone retionary ! wolic/ |10YR; irom Series) |
MERIT layer in aub- MERIT (L)|concretion |
soil | stoneline 1
R.Y. Pod- |On Triassic - - - - - - |(Marit - '
golic/ shales; like or Bedup
NYALAU pintasah Serias)
(1964a) Series except i
for better
structure |
- G.W. Pod= |On cherc and = = 6., Pod<|On chert and ouisol Pallid; 2.5 |
eolie/ phyllices golie/ [phyllites; SERIN or yellower
KERALT ‘mm(u bluish grey Palesdulte/
- (As a Fa- |(01d allu- Y. Pod- | Coarse loam; h.-!. Pod=| 014 alluvial;{R.¥. Pod- |04 allovial
mily of |vialj light lie/ old alluvial |(wolic/ |1OYR or wlie/ | b7
R.Y. Pod= |textured ALAD NYALAU | yellower WYALAD - e/(orth)ouic Palew-
zolie) w 1
Low Humic | Riverine; - - - - - - (=Plan -
Gley/ sandatones/ Series) + Typie/dquic/(Oren)
PLAN ; shales deriv-
(1964a ed: mainly ; Ll
sandy loam to _ Ovthenic Palewdults/
loamy sand} i
greyiah g i' 4
Low Humic | Sandstones/  [Gley Inland - - Gley Non-calea-  [Gley Like Bijet i
Gley/ shales deriv- |Soils/ valleys; Soils/ |reous; rive- Soila/ Series smcept
SAMARAHAN | od; peaty BLIAT sedimentary BLIAT (1)| rine; hue OY BLIAT greenish grey
(1964a) topsoil over rocks derived within 50 = vithin 30 o=
grey clay; !
riverine [ g
- - As & Fa- |(Residuals W, Pod- | Residual; G.W. Pod-|Coarse losmi ¥. Pod- | Resldusl; |
‘-ily-d. gu:u tex- [molie/ pallid; coarse|zolic/ |pallid wwolic/ without coa= |
G.W. Pod= |tured) loam SARATOE | throughout SARATOE | tresting tes= I M
eolic) [15) residual ture and 1
abundant
mottles
5 = P - o1, Pod-| Bus redder  [RY. Podd Sedimmntary, |N.Y. Pod~ | Fine loss; not ;
zolic/ than 10YR solic/ |non-ealea= rolie/ in old allu= |
BEKENU reous; resi- |BRKENU vium; red
w dual; redder | Pxie Dystropepts
than 1OYR |
- - - |(Heavy tex- [Slay Riverine; Gley Like Bijat  |(=Bijat -
:::y.o:l u::,lr recent {Soila/ surface peat Boils/ |Series but Beries Il Paloddulta/
Gley alluvial; JAT present BLIAT (L) with surface mr’ .
Soils)  |peaty top Jos s -
= % - - Alluvial/| Biotite gra- |Allevial/ Acld gnesus 14
m::n! :::::::“' m{ : / ai:ll’;':m or rocks derived |
L yo L1 |
N SADUAD derived abundant mica +___
. % = - . Pod-| 014 alluvial Regosols/|014 alluvial - | wor residual 1
olic/ PENINIAU vorres !
() soi1a/ e
PENINIAD it to the
i will flank; {sualatal Intarmadiate |
Skeletal | Juvenile; (As & Ta= (¢ within (hs & (o basic Lithe-
Sola/ ehallow; basie -i:r of [10"; resi= Family) | ignacus vocks) “ml;; o t;{: igneous ::'l:;! * 'm-._“ :
SEDONG igneous rocks skaletal |duali 2500
(1964b) soils)  |pem P)
_._-—-,-——-—--_.---_
1luvial/ | Yellow; noa=
= = N 1lacecus Alluviall Riverine; Alluvial/] 10TR oF
e [ | (8 | e
SEDUAU . voeks rotks derived
_.—-—-—-'—_.—-—‘—--___ |
= - Lateri- |Om silicified |(=Jabong i
= - ::;:;ttlsi’ ::ﬁﬁh: ;:{ 2 ’tn:c L;::s Saries) 1
T (L .
::::: igneous & :::. iﬂ:’l "
acnous} - - Altavial/|Biotite gre” Alluvial/ | Acid ignecus
- - Recent "‘:. o SEDUAU | nite; sbun- |SEDUAD rocks derived
mﬂf d':rlud: Sl dast Wa end
intergrade Lo g LAt '
ley solls x |
| e |
—— L
i




| APPENDIX © {eont)

|| | pefore 19 And 1 e t ke
. Series I— (_: rm_.pf Sfr ie! Toup Series ﬁ%%%%r‘
Family Criteria Family Criteria Family Criteria Family Criteria Fami iy Criteria
1io | = i = = - - G.W. Pod-|Hyperthane Oxisole/ |Pallid
| eolie/ |dacite; high | NIBORG
| SELIO elevation
| (L8] silt loam
e over clay
! - - Glay Residual - - Gley Reaidual; Gley Senidual;
| Sails/ Soils) | sedimentary |Soils/ non-caleareous
i SEMADOH rocks; no SEMADON sadimentaryi
| (L) peat gleyed

Sematan | - - Recent Leached; - - Alluvial/|Redder than |Aress—

Alluvial/ | rubified SEMATAN | 10YR; sub~ caoul
\ SEMATAN ) recent beach |Boils/
1 -

Semeba | - - - - - - - - G.¥, Pod= | Wo contrast-
| solic/ ting temture;
| BARATOK drainage;

= e old alluvial

Suni 1ajau | V.2, Recent (As & Fa- | (Recent depo-|Alluviall | Coarse loam; Attuvial/|Conrse loan; |Alluvial/ | Sedimataty
| fiydromor= | riverine; mily of sit; light= 3 hue 10YR BEMANG | yellow SEMLLAJAD | rocks derived
| phie/ sandstones R.Y. Pod- | textured) or yellower | (8)
| SEMILAJAD | derived; zolic
| (1964a) yeallowish Soils)
| sandy loam
| maialy

Semongok | ®.. Pod- | Carbonaceous |R.X. Pod= | Strasey - - T.Y. Pod-|Reavy clay; |R.T. Pod= | Impectect

1 | =olie/ shales; grey |molic/ mottled; golic/ | 10YR or wolic/ drainage
} | sEMoNGOK |mottles below MERIT on var MERIT (L)| redder; grey
| (1965) Al shales mottles in
i | subsoll
| serayan | - * G.W. Pod- |On chert - - G.W, Pod=| On chert; G.M. Pod- | Hue redder
zolic/ golie/ |pallid- solic/ than 10TR
! KERALT KERALT | piakish KERALT
(45]
Serin ¥, Pod- | On Teissale, pRats ReSs ONE. - - w1, Pod-| Ligne clay; |omisols/ |vellow; <60
solic/ arkose zalic/ solic/ |yellow; resi=|SERIN clay
NYALAU ABOE SERIN (8)] dual; low
| (1964b) s
Biar [ - - t ranite - - Alluvial/| Mdameilize/ [Arenas Red or dark
:ﬁ:nu :.'clnd KAYAN (L)] gabbrod coous red caloar
TERBAT redder than Soiln/ glaws
E 10YR over EATAN
10%R or
| yollower
| e - - ¥ (Weak Bh; 1s/ | nesidual; no Podaola/ |Residual Podpals/ |Meaidaal
5 l o § [Sreawter | sarface paati| BUSO (1) S0
podzols) th over non-
lithle
materisls
| Simuja | Low Numic | Clayey: mized s » A % g 1 m:cfn E
(oba.) Gley/BYAT | pareat Kakai
(1964b) |materials Serien)
-
¢ 7 i - (hyal -
Siong Podeolic |2.5Y huej ¥ = .:.::u':-
(obs.) Soils/? sandy loam pang
(Series/ |mainly; resi= Series)
Ledger) dualfold
alluvial
$iet 3 7 5 = Gley Fine silt; Saline | Yine silt; |Gley
Vi Soils/ | marine; no Gley/ | no peati Saile/
- SIRIK surface peat IR (L) weskly salling| PARAN
- - 1 107R or Arana= Tellaw, with
1 e = - Recent With veathers ml:u yollower in |eweus weatherihle
Alluvial/ | sble winerals w upper S0emy Sol ls/ wineraleg
high wies and EARORG eomented el
3 horablende

e b
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APPENDLY {eant)
Before 1966 Andriessa 1 ¥
Serias Group/ Serias Group. then _E%i-‘mg_:r.__"'% ! ! s fysies
Family Criteria Family Criteria Fanil Crit 1 byt s oy e Lua
¥y aria Family Criteria Family Criterin
Slabi Low Humic |Sandy; mized - - - . - )
{obs.) Gley/BYAT |parent [*1-, 5
(1964b) materials fsien
Prass = i l-{i ?ﬁ- Well drained; & - R.Y. Pod~|10TR or RY. Pod=| Red; wode~
solic on variegated solic/ redder; haavy|salic/ rate to good
1T shales MERLT (L) Jelay; on [{semomcon | drainage;
shaln with high CRC;
limestone ranidus!
| influence
Stoh -‘ 7 B Podzols/ Incipient Bir e - Podzols/ [Pallid & Podzols/ | Bir mon=
JERLIEH (.-guu Bie is 1OYR [JEALJEM | comented
L
Stom - - R.Y. Pod- |Well drained; - - R.Y. Pod-[Light clay: [R.Y. Pod- Imparfect
rolic/ on mudstone solie/ rl with walic/ drainage
MERIT MERIT (L) [variegated T
subsoil; on
|mudstone
Suka .Y, Pod- |on scid vol- |Skeleral/ |Immature; = - Litho= 11 flank; |(=Sedong -
(oba.) zolie/ caniec tuffs SEDONG basic to sols/ clay, scid Saries)
HYALAU intermedinte LALLS (8)|igneous
E (1964b) ignecus rocks
Tangap - - - - | = |(earsbungan/ | 8. Forest learacus (*Begunan -
(obn.) sional) |Merit Imter= Soila/  |shales; 85 |or Stom
grade) rABULOR  [<30%; pH Saries)
w 6.0
Tarat 7.8, Late=|Red; well Lateritie/|Raolinitie; } - - Lateri= [Mainly SYR oxisols/ | Dark red
citie/ structured 'TARAT crumbly tie/ or redder TARAT
TARAT TARAT (L) [basic-
(19645) |intermediate
igneous
Tatau 1 Regosols/ |Marine sandy; [Gley Marine - - Gley {Quarte sand; Gley Marine; nom=
TATAU weak hydromor-|Soils/ origin Soils/ no peaty 0 soils/ saline
(1965)  |phic TATAU TATAU (8) TATAY
Tebakang | R.Y. Pod- |Shales/sand- - - % : 4 > {eheny -
(obs. ) zolic/ stones; sandy Sevies)
NYALAU loam or sandy
(1964b) clay loam over
sandy clay
Telok - ¥ - - - - - - Gley Ueakly saline;
Solls/ marine
TATAL
Earbat P T asaiak Hoavy texture F - Alluviall|intermediate Alluvial/ | Intarmediote
Alluvial/ |rocks derived;[Alluviall TEAT  [baaic ignsous|NOMNG |t BaRC
TERBAT rich in bases RAMUN (w K rocke; 10VR {gneoss racke
(1964b) and Vi over 7.3YN darived
Tike = = = & GV, Pod- Residual; Regonaln/ Residual Armna~ fonidual
wolic/ pallid TIKA (5) comn
TIKA falls/
TiRA
Timan, - - = - G.H. Pod= | Residual; Wydeomor=|Fine silt; G.¥. Pod=| Mo contrast=
ng % e variegated; phic variegated wnlie/ ihg tenture;
BANDANG fine nilt iipland/ subaoil RANDANG with shundant
TIMANG(S) mottles
? 5 = 1 G.M, Pod- | D14 altuvialy | 6,0, Pod- Allovial/ G.¥. Pod-| Contrasting
o Ny g T [ i o) A A R
(1964b) with :n-- G.M. Pod- | texture ) TRINOH coarse loam :‘::M ln.:-u eu: SARATIN
CEARE; uppe
tural B solic) coarse lows
o ST = 0., Pod= | 014 alluvial | R.M. Pod= Yellow; B Pod=| 014 alluwial
ukay s > solie/ molie/ alluvial; low wolie/
BEKEND RECENU subsall CEC |SEEENU
(8}
e - - Gley High eleva- |Gley Sur face
Tumau - - o Sakla/ tinn; warfece faile/ ginyed
TUMAL played; ARMADH
(fulu with or with-
Rap.) At peaty n
L2 N (SR (o
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APPERDIX € (eont).

L,'L‘T_‘! a?% Andriesus (1972)%% scott (1971)64 Between 1973 & 1982 Present System
serion Group ries Grouap. Serlen Groupd | Series (iroup? Serias Group Sariey
Family Criteria Famile Criteria Family Criteria Fami |y Critaria Family Criteria
Tunggal - - Padeala/ | Residual; nao | Podzols/ |Like Silantak |(=8ilantek P
(ahs,) STLANTER peaty 0; Bh SILANTEK [Series but Bh (Series)
wer lithie (8) on lithie
| matarials contact 4
Tutuh - - = i - (As a (Residual/ Skeletal |on non-calca=
Family) [(colluvial; Soils ! regus sedi-
(EL) Juvenile; TUTOoH mentary rocks
red-yellow;
(non-calca~
reous )
Ujek e » - ~ - Lateri- |Hyperthene [oxisols/ |Red calour
tic/ dacite: clay; |elans; grayish
NIBONG rey mottles (moteles |
(EL) n B "
B¢ = . z : . - (As n Fa=] (High eleva- Feat 50-150
mily of [tion; resi- - :
Organic [dual; bottom
Soils) lands) 5 i o
The following erior Sarawak (Louie and Lah,

incorporated |

e

SEFias were mapped in Central Inmt
of correlated with the pressnt oy

stem.

Rinio

i Lacan -

et )

Velidang -

-

Tal ingan -
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FAMILY I SERIES I WORLD SOIL MAP LEGEND

KAPOR ’ Kapor I Eutric Histosols

(Ch_nrfloaqy). (-indhlliewu]. dysic, isothermic, Hemic/%Saprie
(Terric)we Sphagnofibrist,

Dysic, isothermic, Typic Tropefibrises!

cllnﬂlrlq. -indhiliemc. dysic, iualh-nl:.
fibrists

Sandy, lu(emul. dysic, hohncrth-nui:.
‘luq.

Terric Tropofibrises!

Clayey
brists

-ind!ailiem-. dysic, iuhmr:harulc. Terric Tropofi-

Clayey/loamy » mixed/

filicecus, dysic, hnhmrthu-(c. (Bemic/Sapric)
Terric Tropofibriscs

clly-yflouy, -indfuilicmuo. dysic, ian&ynrthunl:, Terrie Sulfi-
heninte

And,

Dysic, ilnh)pnrtb.mi:. misﬂ'lwau-ltle Tropafibrists

Fluvaquentic Tropofibrises!

Dysic (some Euic), iwhmrthar-ic, Fluvaquantic Ttnnﬂ.lrllttlf
sty

& I.uhrpnrtharlic.

Dystric ﬂinmaol:.
some Eutric

an
I

Lithosols; Dystric
lq»oloh, Some Cal-
caric or Butrie

clnny-now ~skeletal, mized
Typic Troporthents

v acid, ilohmrthor-i: (mome isothermic),
Dystric Regosols

Sedong

Clayey, wixed, acid, huhmrthlni:. Lithie

Clayey, mixed, sciq, lmhmrthir-ic. Lithie

g
5

Ilahmrl:'hlmi:. Quarteipsammant e (Ristic) Bulfaquents

Hagor

Loamy?, mixed/silicoous, isohyperthersic, Typic/Mistic Sulfaquents

1

angi Cllycyz. mixed, llahmrthlhie. Typic/Mintic Sulfaquents

B
i

Footnotes: -

A slanting stroke (/) means either one,

** Parenthesis means the Subgroup {s elther the one before the parenthesis or bath;

®.0. Aquic (Oxic) Dystropapts means some sofls may be Aguic Dystropepts wile
others could be Agquic Oxie Dystropepts

1 woulg change to Memfsts or Saprists upon drainage,
2 Could be any of the subclasses,

!
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APPENDIX D (cont)

S0IL GRDUPI FAMILY I SERIES I WORLD SOIL MAP Lﬂ:m] SOIL TAXONOMY

Tatau

Dystric Fluvisols )

Isohyperthermic, Quar ie T

TATAU

Cambic Arg nosols

ey .
Plan
Bokah I Dystric Cleysols —’
Pakan
Dystric Fluvisols 2
PAKAN Loamy*, mized/siliceous, acid, isohypertharmic, Tropic (Ristic)
Birik Fluvaquents
Gong Dystric Gleysols
% Clayey?, wired, acid, ischyperthermic, Tropic (Bistic) Plovaquents
mm cuny’. mixed, calcareous, (-ayp-r:hﬁnic. Tropic (Histic) Fluvaquents
m Cll,‘.,‘z. mixad, isohyperthermic, Tropic (Ristic) Fluvaquents
Kakai 2
Dystric Fluvisols Clayey®, mixed, acid, ischyperthormic, Tropic (Wistic) Fluvaquents
Jiwan
e
Semadoh Dystric Gleysols Cllnrz. mixed, acid, hnhyp-rthntcfi.uth-mie. Typic Tropagquents
p—
SEMADOH | Tumeg Humic or Dysteic Clayey?, mized, scid, isothernic, Nistie/Typic Tropaquents
Gleysals
————-_.________\
Embang Dystrie Gleysols Cllh,z, wixed, acid, lnnmwrl:htnl:. Trpie Tropaquents
P e
Grang Gleyic Podeola Sandy/coarse loamy, tiliceous, ilehmnhouic. ortstein, Ristic
Tropaquods
Penian Humic Podgaly Sandy, siliceous, hnhnorthmh. Typie
———— ]
Jeri jeh Sandy/coarse loamy, tiliceoun, hnhmrelunie. ortatein, Perrods?
JERLJEH Ferric Podaols
Podzols Sandy/coarse loamy , siliceous, Iuhypcrttunic. Farrods
| \
r BUSO m Sandy/coarse loamy, siliceoun, iuohmrkhnrnl:. ferllt.hl. h"’ﬂ-‘.‘
] m Humic Podmoly \
| m Sandy/coarse loamy, tiliceous, haﬁrnrlhnmic. ortstein, Trophumsds®
20 [ 2% 3N
L]
' stuuw-!-ind. luohnmh-nie. coated/uncoated, Typie Tropopssmment o
[ Dystric Fluvisols
|

Areasceous
Soils

Dystric Fluvisols

Cambic Arenosols

Kilong Albic Arenosols

Peninjau

Cambic Arenosols

3 Classification at Great Group ang Subgroup levels nat yet developed by uson.
4 Classification at Subgroup level not yet devaloped by uspa,
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APPENDIX D (cont)

! S01L m’ FAMILY ! SERIES WORLD SOIL MAP LEGEND

SOLL TAXONOMY

Semilajau
Dystric Fluvisols

Coarse loamy, siliceous, acid, la&ynr:hnie. Tropofluvents®

Dystric Fluvisola,
some Ferralic/
Dystric Cambisols

!'inn lnn’yhuly. alltmcf-ind. acid, immrch.nic.
fluveats®, gome Typic/Oxie Dystropepts

Dystric Fluvisols
some Etlyiu‘hrulln‘
Dystric Cambisols

Eutric Fluvisols
(some Cambisole)

Ochric Andisols

Clayey, kaolinitic, isothermic, Trpic Haplorthox
Xanthie Ferralsol
Ujek CI-nr. ksolinitie, hahmrthor-l:. Aquic Haplorehox
———
Selio Orthic Ferralaol Clayey, ksolinitie, tloﬂnnlc. € lorthox
Aquic Hap
Tarat Orthic/Rhodic Farralsol Clayey, oxidie, iouimrt'nr-lc. Typic Baplorthex
—— P— —
TARAT Jebong Octhic/Xanthiec Ferralsol Clayey, kaolinitie, ischyperthermic, Typie/Tropaptic Haplorthon
Oxisols Antayan Clayey, kaolinitie, Iloﬂnnrthr‘i:. Tropeptic lerthox
P— | | Xanthic Ferralsol e
Serin
Clayey, waolinitic, hnhmnhoni:. Trpic/Tropeptic Raplorthox
Jagoi Ranthic/Orthic Farralsol
—_— '_—‘—'—-————-_._.__________
Nyaroh Xanthic Ferralaol
SERIN E— Clayey, ksolinitic, tnnnuuhar-ic. Trpic Raplorthon
Piring Ranthic/Orehic Farralso]
Lingga
Orthic Ferralsol Clayey, kaolinitie, i.uhmnktnic. Typie/Tropapric Haplorthox
Rukam
— e
CADING Gading Xanthic/Orthic FPerralaol Fine loamy, mixed/siliceous, isohyperthermic, !numunuu—uh
Haplorthox
Saratok Coarsa loamy, tiliceous, inohyperthermic, Typie/(Oreh Jowie Paleudulrs/
SARATOK Dystropepts
Semaba
Bandang Fine ailey, mixed/ui liceous, Isobyperthermic, Typie/(Oreh donie Palevdulre/
o Dystropepts
X Durin Dystric Nitosols® Fine luny. mixed/silicoous, inohyperthermic, Typie/(Oreth Jonie Palendulre/
BANDANG or Ferralic/ Dystrope,
Dystric Cambinoly
Lubai Yine loamy/siley, aixed/silicaous, inohigperthernic, Typic/(Oreh Jonie
Palendulen /Dyt tropepts
Kerait Clayey®, wined, ischyparthersic, Typic/(Orth oxie Paleuwdulte/
KERAIT Dystropepts
Serayan
SARATOK Pani pah Coarse loamy, silicwous, immrlhnle, Aquie (Orthoxie/Oxie )
Grey-White nluﬁlnﬂmeunpn
Podzolie
Soils BANDANG Timang Gleyie Cambinola_or

Dystric Nitosals

KERALT Ajok

Fine/very fine clayey, wixed lmmrﬂumie. ‘l'up.ll“tl
ropepts

Typic/Aquic Bue

hliuln (proposed but Yet to be devaloped)

Fine/very fine clayey, mixed, acid, unhmrthnnl:. Tl‘."flm‘
Some Typic/Aquic/Oxic Dystropepts

Fine loamy/silty, mixed/siliceoun, isohypecthernic, Aguie (Orthoxie/Onie)
Paleudulin/Dyer tropepts

Clayey®, mixed, isohyperthernic, Aquic (Orthaxie/onic) Palendules/
Dystropepes

SARATOK Triboh Mostly Gleyic, some

Fercalic or Dystrie

Cosrse lowmy over cllycy. silicoous, [ochyperthermic, Agquic (Orthonie/
Oxie) ral

pep

Cambisals; or

BANDANG Dystric Blunoll!'

Fine lowmy/silty over claysy, Mluhilitml lmmnunulr. Aquie
(Orthorie/oxic) Paleudultn// tropepts
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APPENDIX D (comt)

I e

L.

6 Can be any of the

these solls have a low CEC (<M meq/100g clay)
present Nitosols nor Acrisols.

SOIL GmOUP FAMILY SERIES WORLD SOIL MAP LEGEND SOIL TAXOMONY
Nyalau
WYALAU Matang 5 Coarse losmy, sili o lsohyperthermic, Typic/(Oreh)ouic Palendulte/
Dysteic Witesols Dystropapts
Sabangan or Ferralic/Dystric
Cambisols
Bekenu Fine loamy, minmed/wili + ischyperthermic, Typie/(Oreh)onic Palon-
dulte/Dystropapts
BEKENU Sarikei
Tukau As above or Gleyle Fine losmy/silty, wized/siliceous, lschyperthermic, Typle/hquic/(Oreh)
Cambisols Oxic Palondults/Dystropepts
Abok Dystric Witosols® Fioe loamy/silty, mized/sili , isohyperthermic, Orthomic Palewduite/
or Ferralic Cambisole | Oxic Dystropepts
ABOE
Gusbang Dystric Nitosols® or | Pise lossy/silty, mixed/uiliceous, (sohyparthersic, Typie Palesdults/
Dystric Cambisols Dystropapts
Arip
Red-Yellow Kabuloh Butric Mitosols® =
Podzolic KABULOR or Gleyig/Rutric Clayey”, mized, lschypertharmic, Typle/Aquic Tropedulfe/Butropapts
Soila Karabungsn | Cambisols
Merit
MERIT s 5
Begunan Dystric Nitosols”/ Clayey”, wined, isohyperthermic, Typlc Palesdults/Dystropep
Casbisols
Stass
BEMONGOK
Padawan
Jakar
MERIT Dystric Witosols® &
Bedup or Ferralic Cambisols | Clayey”, mimed, ischyperthermic, Orth Palendults/Onic Dystropepts
SEMONGOR | Melugu
wenrr | scom bystric Nitosols® Clayey®, wixed, Lechyperer Aquie (Orthonic/Onie) Paleddults/
or Gleyie Dystropeapts
SEMONGOK | Semongok Cambinole
WERIT Lupar Dysteic Nitosols) Clayey®, wined, ischyperthermic, Typie/aquic/(Oren)onte
or Glayic/Perralic/ Palewdulis/Dystropep
Dystric Cambisols
5 5 These solls are correlated with Nitosols on the basis of the clay distribution pattern.

However o
.mmunnmw“dn-ﬂm

+ Tharaefore,
Correlation with Ferric Acrisols may be more appropriats.

Py for Dyst
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CHANGES IN SOIL GROUPS

L ] .

1966-1977 INTERIM (1978-1981) PRESENT (1982)
~N
Peat Soils cRatds »—Organic Soils »Organic Soils
(0>25cm) 25__5
Ocm Gley Soils >Gley Soils

Skeletal Solls2t2l8% o Iithosols

: f#ff,f#f’”###r
hHﬁh&;:’j;‘.:ﬁm““Regosml5

Y

Skeletal Soils

2- 2-
Gley Soils » Gley Soils 87304

—+ Thionic Soils
Saline Gley 50115/ \

Gley Soils

Podzols >~ Podzols

-~

» Podzols

Alluvial Soils —— 3. Alluvial Soils Alluvial Soils
sé;;

Arenaceous Soils

. " . Y P
Y 4o A B R 3 A g e R 4 M S B P ST A .mw.»n.uu'-_mn? .n- o kg i

VA T

T

Lateritic Soils ————— s Lateritic Soils. Pumice Andisols

Grey-White Podzolic Grey-White Podzolic
7%

Regosols +- Arenaceous Soils
s?%
Red-Yel low Podzolic Red-Yel low Podzolic Red-Yel low Podzolic
o*;:;
Brown Forest Soils/’//” ‘e

Oxisols

Grey-White Podzolic

Oxisols




0SS T
///
f CODING OF SOIL SERIES FOR MAPPING PURPOSES
{ Abok Abk Kabong Kbn
f Ajoh Ajh Kabuloh Kbl
| Anderson And Kakai Kka
i Antayan Ant Kapit Kpt
| Arip Arp Kapor Kpr
Z Karabungan Krb
: Bako Bko Kayan Kyn
; Bandang Bnd Kelupu Klp
¢ Bareo Bro Kerait Krt
Bedup Bdp Kilong Kln
l Begunan Bgn Kluang Klg
{ Bekenu Bkn
} Belat Blt Linau Lna
! Beliong Bln Lingga Lng
: Bemang Bmn Lubai Lba
Bijat Bjt Luk Luk
i Binatang Bnt Lundu Lnd
Bokah Bkh Lupar Lpr
} Buntal Btl
i Buri Bur Mahat Mht
i Buso Bso Malang Mlg
l Matang Mtn
¢ Chupin Chp Meluan Mln
! Melugu Mel
; Danau Dnu Merang Mrn
: Dapoi Dpi Merapok Mrp
} Daro Dro Merit Mrt
! Durin Drn Mersan Mrs
; Miri Mri
: Embang Emb Mujan Min
Epai Epa Mukah Mkh
Mulu Mlu
Gading Gdn Mundai Mnd
Gadong Gdg
- Gong Gng Nagor Ngr
Grang Grg Nangka Nng
Gumbang Gmb Nibong Nbg
Nonok Nnk
Igan Ign Nyalau Nyl
Nyaroh Nyr
Jagoi Jgi
Jakar Jkr Padawan Pdw
Jebong Jbg Pakan Pkn
Jerijeh Jrj Paku Pku
Jiwan Jwn Paloh Plh

Julan Jln Pandak Pdk




¢
]
.
i
5

L T R
st W A T = e T A [ . B2 T SO e -
8wty - »

Patok
Pendam
Penian
Peninjau
Penipah
Piasau
Piring
Plan
Punda

Rajang
Rambungan
Rampangi
Ramun
Rukam

Sabangang
Samarahan
Saratok
Sarikei
Sebat
Sebaya
Sedong
Seduau
Sekati

Selio
Semadoh

N.B. For families, same coding is used in
form.

/1lke.

14/10/1982.

Ptk
Pnd
Pnn
Pnj
Pnp
Pas
Prn
Pln
Pda

Rjn
Rmb
Rmp
Rmn
Rkm

Sbn
Smr
Srt
Srk
Sbt
Sby
Sdn
Sdu
Skt

Slo
Smd

Sematan
Semeba

Semilajau

Semongok
Serayan
Serin
Siar
Silantek
Sirik
Siru
Stass
Stoh
Stom

Tarat
Tatau
Telok
Terbat
Tika
Timang
Triboh
Tukau

Tumau
Tutoh

Ujek
Umor

Smt
Smb
Sml
Smg
Sry
Srn
Sar
Sln
Sir
Sru
Sts
Sth
Stm

il -
Tta
Tlk
Trb
Tka

Trh
Tku
Tmu
Tth

Uk
Umr

the capital
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