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Inggoduction

The Rajang basin upstream of Kapit accounts for about one
quarter of the total area of Sarawak. Because of its rugged terrain
and difficult communications, it is at present sparsely populated and
little developed. Soils data from the area is extremely meagre and
is unlikely to greatly augmented in the near future, because the Soil
Survey Division of the Department of Agriculture is fully extended in
carrying out pre-development investigations in more accessible parts of

the country.

In view of the dearth of soils data from the area, observations

made in the course of a forest research project are reported here.

During 1969 the F.A.O. and the Forest Department carried out
reconnaissance forest inventory surveys in two areas in the upper
Rajang basin. As a parallel, but separate, project the Research Section
of the Forest Department examined and sampled the soils of some of the
inventory sample sites, in an attempt to clarify relationships between
the floristic composition and degree of internal decay of the standing
forest and the soil on which it is growing. Although this project was
not planned or carried out as a normal soil survey, a considerable
amount of soils information was collected, and the density of observa-

tions is of the same order as a broad reconnaissance survey.

As it only includes generalised conclusions and 'raw' profile
descriptions and analyses, this is essentially an interim report, to
be superseded by the results of systematic soil surveys as they are

carried out.



1 General description of the area

1.3 Climate

The only meteorological stations in the upper Rajang with
relatively continuous records covering more than short periods are at
Kapit and Belaga. There are other raingauges, including two in Unit 1
(Nanga Merit and Nanga Ebon) and two in Unit 3 (Nanga Gaat and Nanga
Entawau) but the data from these stations cover only short and dis-

continuous periods.

Table 1 summarises the rainfall data from Kapit and Belaga. The

means from Nanga Merit are included for comparison.

Table 1

Rainfall in the Upper Rajang Basin

Kapit (25 years to 1968)

g Lp .M A M J F &A 68 &0 4N £D) Aonual
Mean iI5 8 % 2 9 8 30 ¥ 3 32 % 143
Moximin 26 29 27 18 1 315 19 20 26 2 18 & 170
Minimum 7 5 5 3 6 b 1 e 6 5 8 107

(2)
(2)

Belaga (12 years to 1968)

Mean 13 3% 31315 32 32 W 8 316 I I3 315 147

Maximum 23 18 23 19 1?2 23 % 2 8 2 19 18 157
PR R S e R

(2)

it A R TR | i i N et Ve i - T 3

Notes:
(1) Figures are taken from Hydrological Yearbook

1967-8, and are to the nearest inch.
(2) These figures are taken from Seal (1958).

(3) There are no records for completed years for
this station.



There have been Class A evaporation pans in operation at Kapit
and Belaga since 1963. The data from these installations are summarised

in Table 2.
Table 2

Evaporation at Kapit and Belaga

Kapit
J F M A M J J A S (0] N D Annual
Mean 5 5 6 6 6 5 6 6 6 6 6 6 67
Maximum 6 G013 7 6 6 6 6 6 6 6 6 71
Mintmumodt iy B ot BorpiBe Borubos B2 B 0B b 62
Belaga
Mean 6 5 6 6 6 6 5 5 5 6 5 6) (2)
Maximum 7 6 7 7 6 6 ? 6 6 6 6 g 67
Minimum 5 L 4 6 5 5 5 5)

Notes:
(1) Figures are taken from the Hydrological Yearbooks
1963-8, and are to the nearest inch.

(2) There is only one complete year of figures for

Belaga.

The data summarised in Tables 1 and 2 are from stations at low
altitudes (less than 500 feet). It is known that rainfall increases in
quantity and duration with altitude, but the magnitude of this effect
is not known. During the 1955 Oxford expedition to the Usun Apau, 91
rainy days were recorded out of a total of 99 (quoted in Kirk, 1957), but
the period covered is too short to enable definite conclusions. Also,
the recordings were taken during the period of the Northeast monsoon,
which is the wettest part of the year.

The evaporation in the montane and high plateau areas is un-
doubtedly less than at low altitudes, because of the lower temperatures,

higher humidities and greater incidence of clouds.



1.2 Geology
The area is mostly underlain by the sedimentary rocks of the

Belaga Formation. These cover about 20,000 square miles in Sarawak and
also extend over large areas of Kalimantan, where they are known as the
Eocene Phyllite Formation (Haile, 1955).

Argillaceous rocks predominate throughout the Formation with
intercalated sandstones accounting for 5-35% of the thickness in different
parts of the succession. The argillaceous rocks may be slightly metamor-
phosed, and argillites and phyllites are found. However grey, red and green
shales and mudstones are the most common types. The sandstones are of the
greywacke and subgreywacke type, and occur as thin beds throughout the
succession. There are also massive beds of greywacke, up to 300 feet in
thickness. These are of topomorphic importance and are more common in the
middle stages (Kirk, 1957; Leichti, 1960).

The rocks were deposited in lLate Cretaceous - Paleogene times on
the southwest shoulder of the northwest Borneo geosyncline. Since deposi-
tion they have been intensely folded and faulted, and vertical or steep
angles of dip now prevail. The strike follows a generalised southwest -

northeast trend.

The Formation has been subdivided into stages (Kirk, 1957) or
members (Leichti, 1960). The main characteristics of these subdivisions

are summarised in Table 3.



‘¢Gz-0T 2q 0% judnouz 3nq (096T)

* (0961)

o
ot1aT Jo uoTadradsep S2AT3 B TTEND WOIJ 91BWILSH (G
e okt .meﬂ Is3Iew ou pue ‘pesodxs 30U 88SEf (¥

-urseq Suefzy ur doxdj3no 30U S30P zoquew Jueseqg (€

T3YoTeT 0 (LGAT) FATH UT USATS So3BWIISS ON (2

*pesodxa 30U aseg (1)

— Sueneqg
A soTeys £3eTS 3JoS - sus00y 23271 Jaquiam
w ATuo speq UTHL (S) %01 > joe1q - Aex8 onig (¥) i i
A0S SOTEYS SNOIOBUOQIED C sueo0y 9321 Taquew e} oH AT @8e38
! € weyy IsNOTUR ANV i3 £Lo18 pue £aa8 xeq osv ¥
. A1axex spsg
*gTofeTI93UT
' - sndeTo I 8%e3g
uty3 FUEp %cE o soTeys Aoxn 009°0T susoog 93T - 9TPPTH Taquauw T°ed p &
-unqy °Uuoumod
spaq {OTUL
saTeys OT3TTTAUd . sueooy ATIEd zequou 3 TdeY 1T o3e38
- sxafeTIanuUT %OT > ATAUSTIs ueaxs pue £aID 006 °0T - oaueooeTed
utyy L13sON *gateys ordand pue pay
r =
*spaq JOTU3 soqETS DUT obz'g SNootes eXD 93U Toquam Juke] 1 a8e3s
ney AIea pue @) soy TTTAUd oeTd (1)
sxefeTI9}UT UTYL j ( ) (LG6T)
0961
03 Jo :
1 0edsy i MQL”E S)00X (096T ‘T3UOTOT) (0961 ‘T3USTOT) TAYOTOT HITH
se ssouwy
snosoeTTT8I2 JO 3897 UT SSIWOTU3 a3y

SOOI SNO9JBUSIY

SOT18TI93 0BIBYD

pojewT}SH

aume N

TOT3e0a0] EJe1og ouy Jo UOTSTATPANS

T




The northern part of the catchment of Datang Belaga is under-
lain by Neogene sediments, which stretch unbroken through the northern
Sarawak and Brunei. In addition, there are several outliers of these
younger sediments within the main Belaga Formation outcrop. One of these
occurs in the southwestern cormer of Unit 1. These sediments were laid
dovm in shallow water conditions after the intense deformation of the
Belaga Formation. As a result, angular unconformities of up to 900 are
common. The deposits are often dominated by sandstones, which are softer,

more siliceous, and more gently dipping than those of the Belaga Formation.

There are several areas oi volcanic rocke but they are all very
inaceessible and there are no outcrops in Units 1 or 3. The rocks are of

very recent origin and postdate the Neogene sediments.

1D Topograph

The landscape of the srea is still very juveunile and is subject
to strong lithological control. The landferms found on the vertical beds
of the Belaga Formation, the shallow dipping beds of the Neogene sediments
and the young volcanic rocks are quite distinct, both on the ground and on

the aerial photographs.

Within the Belaga Formation, the thick sandstone beds are consider-
ably harder than the predominant shales. This and the vertical dip of the
beds gives rise to persistent homoclinal sandstone - cored ridges. The
crests of these ridges are more or less concordant rising from about 1,000
feet in the vicinity of Kapit te 2,000-3,000 feet in the Lorder areas.
ihether these represent the last remnants of a planed Tertiary erosion
surface is problematical. The crests are not at all flattened and the term
'knife edge' is often apt. The soils are deeper than those on the flank
slopes (see Table 7) which may indicate greater geomorphic age. Dissection
and stream downcutting have been intense and are still actively continuing.
The slopes of the ridges are cteep, commonly exceeding 40°, The valleys
of the minor =treams are oiten cut irto the country rock and stony alluvium

cialy occurs in narrow and discontinuous patches.

The low angles of dip in the Neogene sediments give a cuesta land-
scape as long as there are beds sufficiently hard to form the scarps.
lowever some of the sandstones are rather soft,and ccarp and dip slope
features are not recognisable over parte of the outerop. In these arcas

s low broken lendecape i6 found (Baillis. 197C)

The volcanic rocks arz all of recent origin, and give rise to
positive relief features. The busait flows give plateaux such as the
Kehabor plateau and Kerapa Pila, which are relatively undissected. The
more acid volcanic form more rugged mountain ranges such as the Hose and

icuwenhuie Ranges.



A continuous but narrow belt of recent and subrecent alluvial
deposits is found along the major rivers where their courses are parallel
to the regional strike trend, e.g. along the Rajang in Unit I and along
the Balleh below Nanga Putai and above Nanga Mengiong in Unit 3. Where
the Balleh cuts across the strike (probably along a regional fault)
between Nanga Putai and Nanga Mengiong, the banks are steep and rocky, and

alluvium is rare.

1.4 Vegetation

As a corollary of the low density of population, the vegetation of
the area is relatively undisturbed and over 90% of the area is designated as
Dryland Forest in the landuse map (Land and Survey Department, 1966). The
remainder consists of secondary growth and hill padi land, and the area of

permanent cropping is negligible.

The forest on most of the Belaga Formation rocks is Mixed Dipterocarp
Forest. The variations within this forest type and their relations to soils
and topography are still being investigated. There are arcas of kerangas
forest in gently sloping areas on the outcrops of the Neogene siliceous
sandstones. There are also intergrades between the kerangas and Mixed
Dipterocarp Forest. As the volcanic outcrops invariably form positive
relief features, the type of forest found on them is affected by altitude

as well as the composition of the rock,and montane and moss forests are

found.

There are areas of riverain 'empran' forest on the alluvium along

the rivers and larger streams.

15. Previous soil survey COVerage

The previous soil surveys carried out in the area arec summarised in
Table 4. The 1968 national soil map (Sarawak Soil Survey Staff, 1968) is
based on these, the data from the Linau-Balui plateau and Kerapa Pila/
G. Kajang (Dames, 1962), and the data from the Usun Apau plateau (Beckett
and Hopkinson, 1962). The intervening arcas were mapped by aerial photo-
graph interpretation.



Table 4

Proviocus Soil Surveys in the Upper Rajang Basin

. Extent Type of survey and Analytical
Survey (square miles) mapping scale data Reterencs
7 profiles
Karit o Mad R ’ analysed, 1
P TEiNeRLE ca 200 roadlfizgnggéssance with sand and Andriesse,
g Sl clay minera- 1961
logical data
Terrain classifica-
tion (aerial photo-
Belaga - Tubau ca 500 graph interpreta- - Scott, 1965
tion only)
1:100,000
Reconnaissance
(aerial photogra
Long Maboh e 1 interprezation ag:; 18 Auger Scott, 1968
examination of samples from
samples in lab.) 6 sites
No soil map
Semi~detailed
Minga Merit 3 (extensive field - Scott, 1969
work)
1:10,000
Reconnaissance 6 profiles
t :
Pelagus P.F, ca 30 (1:50,000) i‘:oﬁ ﬁﬁgrggm' Baillie,
1961) Ay
I

1
t




2 Field observations
2.1 Distribution

The two forest inventory units were located to cover fairly
accessible areas of relatively unexploited forest. Unit 1 lies on either
side of the Rajang from the Merit up to Belaga and Unit 3 lies mostly on
the True Left (i.e. southern) bank of the Balleh between the Melatai and
the Gaat. The location of the units is shown on Map 1.

The inventory sampling points are distributed on an unstratified
random basis within each unit. Their locations are shown in Maps 2 and 3
Each sample consists of a cluster of 9 plots. There are laid out on a
3 X 3 grid, with an interval of 4 chains from plot centre to plot centre.
The plots are of variable size and shape and include all 'in' trees when

scanned with a 1O-factor prism at the centre point.

8 szmples in Unit 1 and 13 samples in Unit 3 were selected for
felling and defect measurement. It was intended to examine and sample the
soils from all the defect samples and this was done in Unit 1. In Unit 3

however, the soils of only 11 out of the 13 samples were examined.

e Methods

Because of the variable dimensions of the plots, the soil characte-
ristics used in the soils - forest studies are those of the soil at the centre
point. The morphological characteristics were examined with a ¢ inch Edelmann
auger of 4 feet length. To supplement the auger descriptions profile pits
were dug on a number of plots. The descriptions and analyses from these

profiles are listed in the Appendix.

For the purposes of the soils - forest study, the soil of each plot
was systematically sampled for laboratory analysis. The sampling procedure

consisted of collecting 5 subsamples each of the topsoil (0-4 inches) and
subsoil (18-22 inches), which were bulked in the field. The samples were

collected with a 4 inch Jarrett auger at the centre point and at points
12% horizontal links (2.5 metres) from the centre point along the major
compass axes. If this plan involved sampling in a different landscape
facet from that of the centre peg, the subsample was not included in the
bulked sample.

The Edelmann auger descriptions and the analyses of the Jarrett
auger samples are not included in this report but are available in Kuching.



% Soils

3.1 Soil clagsification
3.1 General

The system used for classifying the soils according to the auger
and profile data is outlined in Tables 5 and 6. It is based on the current
Sarawak classification (Sarawak Soil Survey Staff, 1966), with modifications

that have been described in detail elsewhere (Baillie, 1970).

3.1.2 Soil depth

The main modification of the current Sarawak system concerns soil
depth. As most of the soils are shallow, this feature is of great importance.
In the system, the Skeletal soils include all soils in which "an R (hard
rock) or C (weathering rock) horizon is present within 10 inches of the

base of an O (surface litter or peat) horizon".

Thus the separation of the Skeletal soils depends upon the recogni-
tion of an R or C horizon However it is difficult to distinguish between
in situ rock and stony material using the 2 inch Edelmann auger. As can be
seen from the profiles in the Appendix, soils which are deecper than 10
inches to in situ rock,but which have stony subsoils, are common. Relying
only on the auger information, such soils would probably be regarded as
Skeletal, whereas the digging of profile pits reveals shallow or stony Red
Yellow Podsolics. This difficulty has been circumvented by defining the
Skeletal soils in terms of their appearance on augering. Similarly the
soils of the Red Yellow Podsolic families are split into shallow and deep
phases according to their 'auger depth'. These revised definitions are

listed in Tables 5 and 6.

3.2 Soil distribution

Sl General

The rapid rate of landscape dissection means that all but the
largest valleys are narrow, so that upland soils are far more extensive
than those of the valleys. In discussing their distribution the upland
soils are subdivided according to parent material. The distribution of

the soils is described in 3.2.2 - 3.2.5 below and summarised in Table 9.

3.2.2 Upland soils on Belaga Formation rocks

The is the most extensive group of soils and probably covers more
than 90% of the total area. Because of the steep slopes, shallow soils
predominate. The most widespread soils are those of Kapit and Meluan
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The predominance of argillaceous rocks in the Formation is
reflected by the greater extent of heavy textured soils. Thus of the
s0ils in this group described in the Appendix, 20 are 'heavy' (Merit
family or heavy phases of Kapit and Meluan families) as compared to 13
'medium' and 'light' (Bekenu and Nyalau families and the light phase of
Kapit family). The crests and upper slopes of the major sandstone -
spined strike - aligned ridges often, but not invariably, have a cover
of light or medium textured soils. Apart from this, there is no
immediately apparent relationship between soil texture and topographic

position.

3.2.3 Upland soils on Neogene sediments

These rocks cover only a small fraction of the total area except
in the northern part of the Belaga catchment. They differ from the Belaga
Formation sediments in that the angles of dip are shallower, the proportion
of sandstone is higher and the sandstone may be siliceous. These factors
favour the formation of podsols; and soils of the Podsol and Grey White
Podsolic great soil groups are found. However the most extensive soils on
these rocks are those of the Red Yellow Podsolic group, but the shallow
phases are relatively rare in comparison with the Belaga Formation outcrop
(Andriesse, 1961; Baillie, 1970).

3.2.4 Upland soils on volcanic rocks

The outcrops of volcanic rocks are not extensive, and they are all
remote and inaccessible. However they are of scientific interest and a

fair amount of soils data from them has been collected.

Several of the volcanic outcrops are of such recent origin, that
the upstanding relief features they form are relatively undissected.
Slope gradients on top of these plateaux are gentle and, in combination
with the high rainfall and low evapctranspiration of the local climate,
give rise to a high proportion of poorly drained soils in the Gley group.

The type of soil found on the better drained sites depends on
the composition of the rock. Acid rocks give rise to Red Yellow Podsolic
soils of Abok family and related Skeletal soils. These soils differ from
the Red Yellow Podsolic and Skeletal soils formed on sedimentary rocks in
having a higher percentage of Group III elements (mostly in oxide form).

Basic rocks give rise to Lateritic and related Skeletal soils (Dames,

1962; Beckett and Hopkinson, 1961) .
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3.2.5 Valley soils

Because the rapid rate of landscape dissection the valley soils

are of very limited extent compared with those of the uplands.

The minor streams are often cut into the country rock and Skeletal
soils are widespread. However there are narrow, discontinuous patches of
alluvium. This material is often poorly sorted and has a high proportion
of rocks and stones. A mixture of Gley, Recent Alluvial and Skeletal soils
is found on these deposits. Within the Gley and Recent Alluvial soils,
stony and shallow subtypes are common (for further discussion of this, see
Baillie (1970)).

The major rivers are often flanked by belts of alluvium, although
these are rarely more than % - % mile wide. The younger deposits are covered
with a mixture of Recent Alluvial and Gley soils, which are not as stony as
those found along minor streams. On the older deposits, the better drained
soils often exhibit an increase in clay content with depth, thus qualifying
for the Red Yellow Podsolic group (Scott, 1969).

Table 9
Soil distribution in the Upper Rajang basin

Topography/Parent Mait Bobls (1)
material unit Pl
Upland - Belaga Skeletal - Kapit, Meluan
F A
or@atlon Red Yellow Podsolic - Nyalau, Bekenu, Merit,
sediments
(Matang)
Red Yellow Podsolic - Matang, Nyalau, Bekenu
Upland - Neogene Skeletal - Merit, Kapit, Meluan
sediements Podsol - Silantek

(Grey White Podsolic - Saratok)

Gley ~ Bijat, Tatau
Upland - volcanic Red Yellow Podsolic - Abok
(acid)
Skeletal - Kapit, Meluan

Gley - Bijat, Tatau
volcayic Lateritic - Tarat
(basic)
Skeletal - Sedong

Skeletal - Meluan, Gaya, Kelupu, Binatang
Gley - Bijat, Tatau

Recent Alluvial - Seduau, Kayan

Red Yellow Podsolic - Malang, Semilajau

Upland

All valleys

NoteS: (1) parentheses indicate that the soils of the group or

family are thought to be of more limited extent.
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L, Conclusions

The rugged appearance of the area on stereoscopic examination of
the aerial photographs is fully confirmed on the ground. As such a large
proportion of the area consists of steeply sloping land, agricultural
development is likely to be highly localised. Detailed and semi-detailed
s0il surveys are therefore unlikely to be necessary for most of the area,
and will be restricted to tracts of gently graded land. For the remainder,
terrain classification by air photograph interpretation and a low density
field sampling procedure, preferably of the transect type, will suffice to

give an adequate picture of soil distribution.
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Agggndix

Soil profile descriptions and analyses

The profiles are listed in alphabetical order of field
coding, which is approximately the chronological order of descrip-
tion and sampling. They are described along the lines laid down in
the Soil Survey Manual (Soil Survey Staff, 1951). The Munsell
system is used for 'soil colours, which are given for the moisture

condition at the time of description.

The chemical and mechanical analyses were carried out at the
laboratory of Department of Agriculture's Research Centre at Semongok,

using the methods described in Sim (1965).
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Profile F3E
St : G.S5.G. Family Phase
S ]
arawak classification Red Yellow Podsolic Merit Deep

Location: Plot 4, Sample Oi4, Unit I. Close to Btg. Rajang, upstream
of Punan Ba (see Map 2).
Topography: Crest of major spur (gradient ca 8°).
Parent material: Belaga Formation (? Metah member) shale.
Vegetation: Very old secondary forest with high proportion of geronggang
(Cratoxylon arborescens).

¥2=0 Dark reddish brown litter and fallen leaves.

0-2 10YR 4/4 (dark yellowish brown) with few fine faint 7.5YR 7/8
B (reddish yellow) mottles, clay, fine to medium subangular blocky,
moist, friable, slightly porous, many roots, scattered charcoal.

Gradual wavy boundary
2-9 10YR 6/8 (brownish yellow) with few fine faint 7.5YR 7/8 (reddish
yellow), 2.5Y 7/4 (pale yellow) and very few fine faint 7.5YR N7/

(1ight grey) mottles, clay, fine medium subangular blocky with weak-

medium clayskins zriOYR 72/4 (very pale brown)_/, moist, firm, very
porous, few fine to medium rounded pieces of black to light grey
shale, scattered quartz, common roots.

Diffuse boundary
9-22 10YR 6/8 (brownish yellow) with few fine faint 7.5YR 6/8 (reddish

yellow), and very few fine faint 5Y 7/3 (pale yellow) mottles, clay,
weak-moderate medium subangular blocky with strong continuous clay-

skins / 2.5Y 6/4 (1light yellowish brown)_/, moist, firm, slightly

porous, rare roots, few fine to medium pieces of 7.5YR 5/8 (strong
brown), 7.5YR N7/ (1light grey) and 2.5YR 6/2 (pale red) mudstone,

few rounded quartz stones, scattered charcoal.

Gradual wavy boundary

22-38 10YR 7/6 (yellow) with few fine faint 7.5YR 6/8 (reddish yellow),
and 7.5YR N7/ (light grey) mottles, clay, weak moderate medium
subangular blocky with strong to medium discontinuous clayskins
/[ 2.5Y 7/4 (pale yellow)_/, moist, firm, slightly porous, roots
rare, many coarse angular fragments of grey mudstone with reddish
yellow and red alteration colours, few fine rounded quartz stones.

28-56+ Variably hard to soft mudstone which is grey, yellowish brown, olive

yellow and red. Thin interlayers of 2.5Y 7/4 (pale yellow) clay.
Thin clayskins on cracks in the mudstone.

. Exchangeable
\nple| Depth| pR dfg Tofal Conc. HC1 Extract @91/1CC RS
! : H 2 P c K |Gro
No. |(ins.)| 20 | C N | ora - 124}5“ o |zrre] e | M| K Na | CEC
1 02 3,5 | 2.4 (0,28 | 210 90 zszg 4910| 8.2°|0.2 |0.2|0.3 [Tr |20.3
2 36 3.9 | 0.9 |0.16 | 160 110 | 26 5370 8.9 (0.1 |0.2 |0.2]0.1{15.9
3 1417 | 4.3 | 0.6 |0.14 | 14O 110 | 3220 | 6000{11.6 {0.1 |0.2 0.1 ]0.1|13.1
k 26-29 | 4.6 | 0.3 |0.12 | 140 110 | 3000 | 69%0{11.0 {0.1 | Tr { 0.2 | 0.1 | 13.3
5 456 | 4,9 | 0.2 |0.11 | 120 110 |2900| 7190] 9.3 |0.1 | Tr (0.2 | 0.1 ] 12.5
6 4y56 | 4.8 | 0.3 |0.13 | 120 100 | 3070| 6680{10.2 | Tr | Tr [ 0.1 |Tr |13.2
% of fine earth
Coarse Mediud Fine Texture
sand | sand | sand §ilt | Clay
Sample 1 | 2.3 2.4 | 21.7| 38.5({32.9 { Clay loam
2| 1.4 1.8 |18.8| 38.4{39.1| Clay loam
3 | b 1.6 | 14.1| 37.4{41.0| Clay
o139 1.6 |11.0] 37.9]42.3 | Clay-silty clay
5| 4.6 2.2 |14.9| 50.9|24.0| Weathering mud-
stone
6| 3.7 1.1 |16.8] 45.7132.1 ~do-
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Profile F3F

| . Lafwt b G.5.G. Family Phase
ﬁ Sarawak classification: Skeletal Kapit Light
¢ Location: Plot 3, Sample O44, Unit 1. South of Btg. Rajang
1 (see Map 2).
§ Topography: Upper slope of major spur.
i Parent material: Belaga formation (Pelagus member) shale.
] Vegetation: 01d secondary forest (high proportion of geronggang) .
: 2-0 Reddish brown litter. Mostly roots; no leaf laminae except at
' surface.
o 0-3 Mixed faint 10YR 4/3 (brown) and 10YR 3/4 (dark yellowish brown),
=1 fine sandy loam, weak fine subangular blocky breaking to weak fine
crumb, meist, friable, porous, roots abundant, common fine charcoal.
Gradual wavy boundary
3-9 10YR 7/8 (yellow) with many fine very faint 7.5YR 7/8 (reddish
yellow) and few fine faint pale yellow mottles, fine sandy clay
loam to fine sandy loam, very weak medium subangular blocky
breaking to weak fine subangular blocky with very weak discontinuous
clayskins of same colour as matrix, moist, friable, very porous,
few pieces of hard pinkish yellow sandstone, many roots.
Gradual wavy boundary
9-3%6 Abundant pale reddish yellow and pale yellow medium pieces of sand-
stone set in 7.5YR 7/8 (reddish yellow) sandy clay loam, moderate
fine subangular blocky to angular blocky with moderate continuous
clayskins especially against stones, moist, friable, porous, few
roots.
Clear regular wavy boundary 2
36-49+ Hard, medium to fine pinkish yellow sandstone, 60 dip.
Exchangeable
‘mple| Depth| pH dfg Tofal Conc. HC1 Extract me . /100gms
No. | (ins.)| B30 | g N P Ca | Mg | K |Groupl g5 | Mg | K | Na
ppm | ppn | ppm | ppm |III
1 03 | 3.4 | 3.9 |0.29 | 140 | 310 | 560|1180| 4.1 }0.2 [0.2 |0.2 |0.2 |15.5
> | 48 | 4o |o05o09| 8 |20 | 730|2030( 6.7 0.2 | Tr | Tr | Tr| 5.6
13 20-24 | 4.6 | 0.1 |0.0k 70 200 g970|2550| 7.9 |0.1 | Tr | Tr |0.1 | 5.5

% of fine earth

- Texture
Coarse |Medi Fine si1t| Clay
sand sand | sand

Sample 1 1.5 | 6.1 |39.9] 15.3| 20.4| Sandy clay loam
2 1.2 | 5.1 |56.5] 15.8] 16.0| Sandy loam

3 1.8 | 4.4 |56.9| 16.4| 16.8| Stony sandy loam
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Sarawak classification:

Profile F3G

G.S.G. Family Phase
Red Yellow Podsolic Nyalau (Matang) Shallow

Location: Plot 9, Sample O44, Unit 1. South of Btg. Rajang.
Topography: Lower slope of major spur (gradient ca 11°).

Parent material: Belaga Formation (Pelagus member) sandstone,
Vegetation: 01d secondary forest (high proportion of geronggang).

2-8

8-18

18-31

31-52+

Reddish brown root litter.

10YR 5/3 (brown) with many medium distinct 10YR 6/2 (light brownish
grey) and few fine faint 10YR 8/6 (yellow) mottles, medium sandy loam,
weak medium subangular blocky, moist, friable, slightly porous, roots
abundant, few charcoal.

Clear wavy boundary
10YR 8/6 (yellow) with many coarse - medium distinct - prominent 1O0YR
6/1 (1ight grey), 2.5Y 6/2 (1light brownish grey), 7.5YR 7/8 (reddish
yellow) and 10YR 6/2 (light brownish grey) mottles, medium sandy clay
loam, weak medium angular blocky, moist, firm, roots rare.

Clear wavy boundary
10YR 8/6 (yellow) with few fine faint 10YR 7/1 (light grey), many
medium distinct 10YR 6/3 (pale reddish yellow), and few fine distinct
?7.5YR 7/8 (reddish yellow) mottles, medium sandy loam (to sandy clay
loam), weak medium subangular blocky, moist, slightly firm, slightly
porous, very few roots, few fine pieces of reddish brown sandstone.

Clear wavy boundary
2.5Y 8/h (pale yellow) with few fine faint 10YR 7/1 (light grey) and
10YR 8/8 (yellow) mottles, medium sandy loam to sandy clay loam,
structure dominated by stones, with weak discontinuous clayskins
next to stones, moist, slightly firm, slightly porous, abundant
angular and subangular pieces of sandstone, rare roots.

Gradual wavy boundary
Hard pale yellow, light grey sandstone with patches of orange and
reddish brown colours, becomes softer below 47 inches.

ﬂﬁple'

Depth

(ins.)

pH % | % Conc. HC1 Extract E:g- D Sggée

H.O Org. Total P Ca Hg K Grou
ppm | ppm | ppm | ppm | IIT

Q
§
&
=
5
8

0-2
=7
11-15
22-26

0.10| 70 100 | 670 | 1670| 2.3 0.1
60 100 | 730 | 1940| 3.1 Tr | 0.1
0.04 | 60 340 | 880 | 2520| 5.6 T { Tr | 0.1
0.05| 50 100 | 910 | 3020} 5.3 Tr | 0.1

P
N
e
(]
o
=

cooH

HMNWO
2
S

% of fine earth

? Texture
Coarse HedimdF1ne 8ilt| Clay
sand | sand |sand

Sample 1 0.7 | 1.3 |63.1]17.2] 9.3 | Sandy loam

> | 0.5 |6.5 [63.9(15.4/13.6 | Sandy 1loam
3 0.7 5.8 60-3 16.0 175 Sandy loam
L 1.3 | 8.7 |47.7|14.7|12.5 | Sandy loam




Profile FéH

G.S.G. Family Phase
Red Yellow Podsolic Nyalau Deep
Location: Plot 7, Sample 054, Unit 1. Sg. Asi area, llest of
Sg. Ba (see Map 2).
Topography: Lower slope in broken low hilly area (gradient ca 300).
Parent material: Belaga formation (Metah member) sandstone.
Vegetation: Mixed Dipterocarp Forest.

Sarawak classification:

=0 Dark reddish brown litter and roots.

0=2 10YR 5/8 (yellowish brown) with few fine faint 7.5YR 5/8 (strong

slightly porous, abundant roots, much fine quartz.

Gradual regular boundary

2-12 7.5YR 7/8 (reddish yellow) with many medium distinct 2.5Y N7/ (light
grey), 7.5YR 6/8 (reddish yellow), 7.5YR 5/8 (strong brown) and few

brown), 7.5YR 7/8 (reddish yellow), 7.5YR N7/ (light grey) mottles,
medium sandy loam, very weak fine subangular blocky, mocist, friable,

fine distinct 2.5Y 7/4 (pale yellow) mottles, medium sandy loam, weak

A2 to moderate medium_subangular blocky with very weak Z—loYR 5/6
(yellowish brown)_/ clayskins along root channels, moist, firm,
slightly porous, many roots, scattered fine quartz.

Gradual wavy boundary
12-21 10YR 7/8 (yellow) with many medium distinct 5Y 8/3 (pale yellow),

few fine faint 7.5YR 7/8 (reddish yellow) mottles, medium sandy loam

. to medium sandy clay loam, moderate medium to coarse subangular blocky,
with weak continuous clayskins / 10YR 5/8 (yellowish brow2§;7, moist,

firm, slightly porous, few roots, much fine quartz.

Gradual regular boundary

21-32 10YR 7/8 (yellow) with few fine distinct 5Y 8/4 (pale yellow), 7.5IR
5/8 (strong brown), 10R 4/8 (red), 2.5YR 5/4 (reddish brown), 2.5Y
5/6 (light olive brown) and many distinct 7.5YR N5/(grey) mottles,
medium sandy clay loam, moderate medium subangular blocky with mode-
rate to weak discontinuous clayskins / 10YR 6/8 (brownish yellow)/,
moist, firm, slightly porous, very few roots, much fine quartz, many

soft pieces of weathering sandstone.

Clear gradual boundary

32-454+ Hard grey, red, light olive brown and strong brown sandstone, with

thin interlayers of yellow sandy clay.

: Excha able
?ple Depth | pH % % Conc. HC1l Extract me'/gggfﬁs
4 - H 0 |Org.|Total | p Ca | Mg | K |Grou
':0 ( ANS. ) 2 C N ppm ppm ppm ppm 137 Ca Mg K Na CEC
11 0-2 3.4 11.5 | 0.14 | 100 100 {1390 |2180| 4.2 | 0.1| 0.1} 0.2]0.3 | 10.7
2 6-8 | 3.9 |0.6 | 0.07| 4o | 200 |1150 |2330| 5.1 | 0.1| Tr | 0.1]0.1 8.2
'3 | 1417 | 4.3 |o.4 | 0.07| 30 | 210 [1620 |3540| 7. 0.1| T | 0.1]o.1 | 8.9
4 | 23.26 | 4.5 [0.2 | 0.03| 4O 60 |1770 (4280} 7.8 | 0.3| Tr | 0.1]0.1| 7.9
% of fine earth
Coarse|Medium{Fine Texture
oa 4
sand | sand |sand Silt |Clay
Sample 1 | 8.6 |1%.1 |36.5 |20.9|16.7 | Sandy loam
2 9.5 | 12.5 |37.5 |17.9 | 17.8 | Sandy loam
3 8.0 |12.4 [35.1 |17.2|27.7 | Sandy clay loam
4 |17.8 | 19.2 p4.0 |21.9 | 14.0 | Sandy clay loam




Profile F3J

G G.S.G. Famil, Phase
Sarawak : J

arawak classification Red Yellow Podsolic Merit Shallow
Location: Plot 4, Sample O54, Unit 1. Sg. Asi area, west of Sg. Ba

(see Map 2).
Topography: Midslope on intermediate ridge (gradient ca 20°).
Parent material: Belaga formation (Metah member) shale and sandstone.
Vegetation: Mixed Dipterocarp Forest.

%0 Dark brown to reddish brown root litter.

0<2 Mixed faint 10YR 6/4 (light yellowish brown) and 10YR 6/6 (brownish
yellow), clay loam (to sandy clay loam), moderate medium subangular
blocky breaking to moderate - strong fine granular, moist, firm,
slightly porous, many roots.

Gradual regular boundary

26 7.5YR 7/8 (reddish yellow) with many medium distinct 2.5Y 7/2
(1ight grey), 2.5Y 7/4 (pale yellow) and few fine distinct reddish
A yellow mottles, clay loam, moderate medium subangular blocky with

moderate discontinuous clayskins / 10YR 6/4 (light yellowish brown)/,
moist to dry, firm, slightly porous, many roots.

Gradual wavy boundary
6-13 10YR 7/8 (yellow) with common faint, medium to fine 2.5Y 8/4 (pale
yellow) mottles, clay loam to clay, moderate medium subangular
2 blocky with moderate to strong continuous clayskins ZTIOYR 6/4
(1ight brown)_/, moist to dry, firm to slightly hard very porous,
common roots rare fine, scattered pieces of soft weathering shale.

Gradual wavy boundary
13-2k4 Colours are as above, stony clay, structure dominated by stones,
clayskins as above, firm, roots rare, stones are mostly mixed hard
and soft fine pieces of red - dark red and cream shale.

Diffuse boundary
24.29+ Mixed hard and soft weathering shale. Colours are as above plus
yellow with interstitial fine patches of light yellow clay,
structure dominated by stones.

inple| Depth | pi | * : % Conc. HC1 Extract o = gl
io. ( ) T H.D Orgc otal P Ca Mg K Grou 3
f ins.)l "2° | ¢\ N | pon | pom | pom | pou |TIIE| Ca | Me| K |Na | OF
.% 0-2 | 3.8 | 1.9 ]0.19 | 100 | 100 |1710| 4070| 6.0 }0.2 10,5 10.5} 0.1 14.0
3 2-6 3,7 | 1.2 |0.14 80 Tr |1940| 4520| 6.1 | Tr |0.2 |0.2 | 0.1 | 13.2
5 811 | 4.4 | 0.5 |0.08] 70 | 310 |2100] 5340| 9.6 |0.4 0.1 10.2]0.1 16.4
+  |17-20 | 4.7 | 0.3 |0.07 4 | 180 |2220} 7970{11.0 0.2 | Tr |0.2 | 0.1 | 10.0
| % of fine earth
Coarse|Medium| Fine si1t | Clay Texture
sand | sand |sand
Sample 1 | 6.5 | 7.9 |27.2 31.4127.7 | Clay loam

2 k.2 5.3 [29.3| 34+.2{29.1 | Clay loam

J 3.5 3.5 [23.3| 29.3|39.2 | Clay

L | 3.8 | 2.7 |23.0| 41.3|29.0 | Stony clay loam




Profile F3K

Sarawak classification: g.8.2, A s
Skeletal Kapit Heavy

Location: Plot 2, Sample OS54, Unit 1. Sg. Asi area, west of
Sg. Ba (see Map 2).

Topography: Lower slope of minor spur (gradient ca 25°).

Parent material: Belaga formation (Metah member) sandstone.

Vegetation: Mixed Dipterocarp Forest.

1-0 Dark brown litter and roots.

0~2 10YR 6/8 (brownish yellow) with few fine faint 2.5Y 7/6 (yellow),

ph 9.5YR 7/8 (reddish yellow), and many medium distinct 10YR 5/4

a (yellowish brown) mottles, medium sandy clay loam, very weak fine
subangular blocky, moist, friable, slightly porous, abundant roots.

Gradual regular boundary

2-12 Thick stoneline of bluish grey, light olive,yellowish brown, and
strong brown sandstone. Thin interlayers of 7.5YR 7/8 (reddish

yellow) medium sandy clay to sandy clay loam.

12-47 7.5YR 7/8 (reddish yellow) with few fine faint 5Y 8/4 (pale yellow)
mottles, medium sandy clay, moderate coarse subangular blocky with

weak medium continuous clayskins / 10¥R 7/6 (yellow)_/, moist, firm,

b slightly porous, few roots, many coarse hard angular pieces of light
yellow, grey, brown and strong brown sandstone, many medium patches
soft red and yellow of weathering sandstone, rare fine quartz.

Clear gradual boundary

47-60+ Hard stones of red, grey, blue, yellow sandstone with small inter-
stitial patches of 7.5¥R 7/8 (reddish yellow) and few fine faint
5YR 5/6 (yellowish red) and 5Y 8/4 (pale yellow) mottles, sandy

clay.
Conc. HC1 Extract Exc able
ample Depth] pH of i % 3 T me??géagma
Aoz H.,O g.|Tota P Ca Mg oup| oy | M K N CEC

No. (ins.) 2 C N ppm ppm ppm ppm III 8 -

1 0-2 3.9 | 1.2 |[0.12 80 100 |1220 | 2440 6.9 | 0.2| 0.1} 0.2} O.1 6.0
2 |20-23 | 4.5 | 0.2 |o.o4 | 50 | 100 1700 3400| 9.5 | T | Tr | 0.1} 0.1}15.0
3 136.39 | 4.8 | 0.1 |0.03 4o 120 |17%0 | 3210{ 9.7 | Tr | Tr | 0.1} O.1 11.2
4 |ss60 |5.3 | 0.1 |0.02 | 40 | 100 |1220 | 3550 9.9 | 0.1| ™ | 0.1} 0.2] 5.7
I % of fine earth

Texture
Coarse |Medium|Fine | gi1t| Clay
sand sand
Sample 1 8.1 | 11.5 |34.8 |21.3| 22.7 | Sandy clay loam
2 8.2 | 11.8 |34.7 [11.0]| 29.3 | Sandy clay loam
3 9.1 | 11.9 {32.7 12.8| 29.1 | Sandy clay loam
L 19.6 | 19.9 |27.% {10.1 18.6 | Stony sandy loam
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Profile F3L s

Sarawak classification: G.S.G. ‘ Family
Gley Tatau

Location: Plot 6, Sample OS54, Unit 1. Sg. Asi area, west

of Sg. Ba (see Map 2).
Topography: Floodplain of minor stream (zero gradient).
Parent material: Poorly sorted recent alluvium derived from Belaga
formation shale and sandstone.
Vegetation: Empran forest.

1-0 Dark brown to reddish brown litter, many fine intact leaf laminae
as well as roots.

0-3 Mixed faint 10YR 5/4 (yellowish brown), 10YR 6/6 (brownish yellow),
10YR 4/3% (brown) with many medium fine 10YR 7/4 (very pale brown)
mottles, coarse to medium sandy loam, weak medium subangular blocky,
moist, friable, many roots, common quartz grains.

Gradual wavy boundary
3-6 2.5Y 8/4 (pale yellow) with many medium prominent, 7.5YR 5/6 (strong
brown) and many coarse distinct 10YR 6/4 (light yellowish brown)
mottles, coarse sandy loam, very weak fine subangular blocky, moist,
firm, porous, many roots.

Gradual wavy boundary

6-14 Mixed faint 10YR 7/4 (very pale brown), 2.5Y 7/4 (pale yellow) with
many fine distinct 7.5YR 5/ga(strong brown) mottles, sandy loam, very
weak medium subangular blocky, moist, slightly firm, porous, common
roots.

Diffuse boundary

14-34 Mixed 10YR 6/8 (brownish yellow), 2.5Y 72/ (pale yellow) with 2.5Y
N6/ (grey to light grey) mottles, coarse sandy loam, very weak medium
to coarse subangular blocky breaking to single grain, moist, friable,
porous, roots absent.

' Diffuse boundary
Bhalily 2.5Y N6/ (1light grey) with few medium prominent 2.5Y 7/4 (pale yellow)
and 10YR 6/8 (brownish yellow) mottles, coarse sandy loam to loamy
sand, structureless - single grain, wet to moist, friable, roots
absent, few quartz grains.

ey Layer of rounded stones (sandstone) with interstitial grey, wet
loamy sand. Not penetrable with auger or spade.

% Exchangeable
nple | Depth % Conc. HCl Extract me . /100gms
) i H,0 |Org. |Total T p Ca | Mg | K [Grou pi
o. |(inms.) | 72 c N ppn | ppm | ppm | ppm | IIT Ca | Mg | K | Na | CEC
il 0-3 | 4.0| 2.7 |0.20| 80 260 | 600 |1270{ 2.2 | Tr|o0.2|0.2| 0.1} G.
2 3.6 | 4.5 0.5 | 0.07| 40 100 | 840 | 20t0| 3.3 |0.3| Tr | 0.1 0.1} 4.
3 8-12| 4.81 0.2 |0.03| 40 T [1360|2900| 4.7 | Tr|Tr | 0.1} O.1 k.
t 22-26 | 5.0 0.2 {0.04] 30 100 1700 | 3230| 4.4 {0.1| Tr [ Tr | 0.1} 8.
> 3842 | 5.0| 0.1 |0.03| k0 200 {1170 | 3480] 3.5 |0.2| Tr | 0.1 0.1} 1.
% of fine earth
Texture
Coarse |Medium| Fine
sand | sand |sand 811t [Clay
Sample 1 | 6.0 |19.5 25.6 [11.3| 13.1 | Sandy loam
2| 5.0 {22.8 |24.3| 7.8]14.1 | Sandy loam
3 | 3.8 119.9|49.9] 9.9|17.0 | Sandy loam
b 9.3 | 20.0 [46.0| 9.3]|14.6 Sandy loam
5 | 11.2 |33.6 [33.5] 5.612.7 Sandy loam




Profile F3M

G.S5.G. Family Phase
Red Yellow Podsolic Nyalau (Matang) Deep
Location: Plot 6, Sample O74, Unit 1. Ulu Ba (see Map 2).
Topography: Crest of lower end of minor spur (gradient ca 10%).
Parent material: Belaga formation (Metah member), mixed sandstone and
shale.
Vegetation: Mixed Dipterocarp Forest.

Sarawak classification:

¥=0 Dark reddish brown litter and roots.
0-2 10YR 5/4 (yellowish brown) with many distinct 7.5YR 4/2 (dark brown) ,
: 5Y 6/1 (grey), few fine faint 10YR 5/1 (grey), 5YR 4/8 (yellowish
) a red) and 7.5YR 7/8 (reddish yellow) mottles, medium sandy loam, weak

fine subangular blocky, moist, friable, slightly porous, many roots.

Clear gradual boundary

2-10 7.5YR 7/8 (reddish yellow) with many coarse medium distinct 5Y 6/1
) (grey), 2.5Y N7/ (light grey), few fine faint 2.5Y 7/6 (yellow),
N and 2.5Y 5/2 (greyish brown) mottles, medium sandy loam, moderate

medium - coarse subangular - angular blocky, moist, firm, slightly
porous, common roots.

Gradual wavy boundary
10-23 10YR 7/8 (yellow) with many fine distinct 7.5YR N7/ (light grey) ,
7.5YR 7/8 (reddish yellow) and 5Y 7/4 (pale yellow) mottles, medium
sandy loam to medium sandy clay loam, moderate medium to coarse sub-
angular blocky with weak moderate continuous clayskins /[ 10YR 7/4
(very pale brown);7, moist, firm, slightly porous, few roots, few
patches of soft, SYR 4/6 (yellowish red) weathering sandstone.

Diffuse boundary
23-30 2.5¢ 7/4 (pale yellow) with many medium distinct 2.5Y N7/ (1ight
grey) and 7.5YR 6/8 (reddish yellow) mottles, medium sandy clay loam,
moderate medium subangular blocky with strong continuous clayskins
/ 2.5Y 6/4 (light yellowish brown)_/, moist, firm, slightly porous,
rare roots, few soft pieces of SYR 4/6 (yellow red) weathering
sandstone.

Gradual wavy boundary
30-36 Colour, mottles, texture, structure, clayskins, and consistence are
as above, plus many hard pieces of 7.5YR 4/2 (dark brown) and 7.5YR
7/8 (reddish yellow) mudstone, plus many soft patches of 2.5Y Ls2
(dark greyish brown), 10YR 5/3 (brown), 7.5YR 5/6 (strong brown) ,
SYR 5/3 (reddish brown) weathering mudstone, plus few patches of
soft 5YR 4/8 (yellowish red) weathering sandstone.

Gradual wavy boundary
3646+ Hard grey, red and brown mudstone.

L L S Lo o

fqﬂe Depth | pH Or% T f . Conc. HC1 Extract Eﬁg?ﬁ{ﬁ%@gée
: g. | Tota :
lo. | (ims.)| HO| ¢ N P Ca Mg | K [Group | ¢y ;
& ppm | ppm | ppm | ppm | I11 i D Sl M
0-2 3.9 1.6 | 0.16 | 160 100 720{1610{ 1.8]0.3{0.3| 0.2] 0.1 5.1
5-8 4,1 | 0.3]0.06 | 100 100 910{2520} 3.7|0.2|0.1] 0.1 0.1| 4.8
13-15 | 4.5 | 0.2] 0.05 | 110 360 990|2670| 4.9|0 4| 0.1| 0.1]| 0.1| 5.4
2426 | 4.6 | 0.1 | 0.05 | 120 200 | 1150|3200| 4.110.2|0.1}| 0.1] 0.1| 5.2
32-36 | 4.3 | 0.2]|0.07 | 150 100 | 1520|394%0| 7.3| 0.2} 0.2| 0.1} 0.1| 6.4
% of fine earth
Texture
Coarsel Medium| Fine | a.
sand sam;llnl sand e e
Sample 1 2.3 | 13.7 |55.2 [12.2 | 14.3 | Sandy loam
2 1.1 |12.2 |54.8 |12.5| 17.6| Sandy loam
3 1.1 |10.1 |53.6 {15.4| 19.5| Sandy loam
L 1.3 |10.9 |49.7 [14.9| 21.4| Sandy clay loam
5 3.6 7.2 |37.4% [19.1| 27.5| Sandy clay loam




Profile F3N

@.5.G. Family
Gley Bijat
Location: Plot 9, Sample O74, Unit 1. Ulu Ba (see Map 2)s
Topography: Narrow floodplain of minor stream (zero gradient).
Parent material: Recent alluvium derived from Belaga Formation.
Vegetation: Bmpran forest.

Sarawak classification:

4 0=-3 10YR 4/3 (brown - dark brown) with few medium distinct 2.5Y 6/k4
g (light yellowish brown) and 7.5YR 5/8 (strong brown) mottles,

f silty clay loam, very weak fine subangular blocky, moist to wet,
plastic, sticky, non-porous, abundant roots, much fine charcoal.

Clear regular boundary
3.11  Mixed 2.5Y 6/4 (light yellowish brown) and 2.5 N7/ (1ight grey)
with many prominent medium S5YR 6/8 (reddish yellow) and 5YR 4/6
(yellowish red) mottles (mostly mottles are tubular and along old
root channels), silty clay to silty clay loam; moderate to weak
medium subangular blocky, moist, firm, slightly sticky, plastic,
slightly porous, many roote.

_ Gradual regular boundary

i 11-25 2.5Y N5/ (grey) with many medium faint 5Y 7/4 (pale yellow), common
fine distinct 10YR 6/6 (reddish yellow) and 10YR 5/4 (yellowish
brown) mottles, silty clay to clay, massive, wet, sticky, plastic,
non-porous, few roots.

Clear regular boundary
25-32+ 2.5Y N3/ (very dark grey) mudstone with many reddish brown and
orange mottles along bedding planes, very wet below 32 inches.

(T iy i

i ! : i
L,1e| Depth | pH % | % Conc. HC1 Extract E?;g‘}jggeabf |
"o, | (ins.)| B0 Sy el P Ca | Mg K |Grou ‘ f
gLis ’ 2 i
G | N | con | pow | pow g Zmal e [ R T e
0-3 | 4.1 |5.4]0.38| 320 | 950 |2770 3860| 8.3 |2.4 |1.7 |0.4]0.2 14,5;
5-9 4.2 | 0.5 0.12 | 170 150 2960 4530110.2 | 0.5 |1.3 0.2 10.1 8.81
17-21 4,8 | 0.5 0.11 190 200 | 3750 4420110.4 {1.0 {1.9 0.2 | 0.1 9.91
% of fine earth
Texture
Coarse |Medium Fine | «.
sand |sand | sand Silt| Clay
Sample 1 1.0 | 0.6 |8.6 |36.9| 26.9|Silty c%ay loem -
2 ok | 0.3 h7.b [40.6] 37| g
5 1-5 1-1 602 !eoo 32-5 "'doc-




Profile F3P

= 43 3ot G.5.G. Famil Phase
Sarawak classification: Skeletal Kapity Heavy
Location® Plot 2, Sample O74, Unit 1. Ulu Ba area (see Map 2
Topography: Lower slope in undulating terrain (gradient ca 30).
Parent material: Belaga formation (Metah member) shale.

Vegetation: Mixed Dipterocarp Forest.

0-5 10YR 6/8 (brownish yellow) with few fine faint 2.5Y 6/2 (1ight
brownish grey) and 7.5YR 6/8 (reddish yellow) mottles, clay,
At weak fine to medium subangular blocky, moist, slightly firm,

J slightly porous, many roots, many piecet of soft grey, brown
. mudstone and few pieces of hard black ironcoated mudstone .

i

ﬁ Diffuse boundary

| 5-11 Colour and texture as above, structure dominated by stones,
moist, slightly firm, non porous, roots common, stones as
above, but increase to abundant.

Gradual wavy boundary
11-46 10YR 6/8 (brownish yellow) with few fine faint 2.5Y N7/ (1ight
_ grey) mottles, soft mudstone with patches of interstitial clay,
& structure dominated by stones with strong continuous clayskins
' . /[ 2.5Y 72/4 (pale yellow)_/ against stones, moist, firm, slightly
T sticky, plastic, non porous, roots rare. Mudstone is fairly
hard with red, brown, yellow, grey and black colours.

Diffuse boundary

: 46-64+ As above but patches of interstitial clay decrease in size and
frequency.
| | | c1 B Exchangeable
fote| Depth | pit | * 1 7 (e e LAxeract | ne./100gms
R - .| Total B '
Eo. [Ciaa | B0 | BE TGN B f G | Mo h o (SR o o] 0T
P ppn_| ppm T -?5] 21e .
8 {05 |41 |1.5(0.21 280 |100 |3190|4900j 11.810.% |0.1 0.2 10.1] 9.2
2 | 5-8 | 4.2 |0.8|017 | 2k0 | 110 3810 | 6980| 14.3!0.2 |0.7 |0.1 |0.1 |11 3
é |20-23 | 4.8 | 0.2 {0.12 | 180 | 210 |4070 | 6880 13.8/0.2 {0.7 [0.1 |0.1 [13.1
i [ho-bh | 4.9 i 0.2 lo.12 | 220 | 310 |5220| 7140| 13.0/0.3 |1.4 [0.1 |0.1 111.7
% of fine earth
Coarse Hed'umiFine i
oar v 8 .
sand | sand |sand Bilt| Clay
Sample 1 | 10.6 | 2.7 [13.7 36.0! 30.9 | Clay loam
2 6.6 | 2.2 !10.4| 41.5]|36.3 | Clay loam
3 71 | 255 8.9| b5.5{33.1 | Weathering shale
L | 10.4 | 2.3 9.0! 47.4127.7 | Weathering shale

Al

b e o — e



Parent

0-5

A

: 12-29

29=42+

4

4| 36-40

Location:
Topography: Lower slope in low undulating terrain (gradient ca 30 )

Vegetation:

Profile F3Q
i . G.5.G. Famil Phase
5 . . y
arawak classification Red Yellow Podsolic Merit Shallow

Plot 3, Sample O?4, Unit 1. Ulu Ba area (see Map 2).
material: Belaga formation (Metah member) sandstone.
Mixed Dipterocarp Forest.

Mixed faint 10YR 6/4 (lizht yellow brown) and 10YR 6/6 (brownish
yellow) with many medium faint 10YR 3/2 (dark brown) mottles,
clay loam, moderate medium subangular blocky, moist, firm,
porous, abundant roots.

Clear regular boundary
10YR 6/6 (brownish yellow) with few fine very faint, 10YR 7/4
(very pale brown) and 7.5YR 5/8 (strong brown) mottles, clay loam,
moderate medium subangular blocky with moderate continuous clay-
skins [FiOYR 6/4 (1ight yellowish brown)_/, moist, very firm, many
roots, scattered pieces of soft, grey and purple mudstone.

Gradual regular boundary
10YR 6/4 (1light yellowish brown) with few fine very faint reddish
yellow mottles, gritty clay loam, structure dominated by stones
with moderate discontinuous clayskins zriOYR 6/4 (1ight yellowish
brown)_7, moist, firm, slightly porous,few roots, abundant pieces
of purple and brown weathering mudstone with many patches of yellow,
red and grey, common hard pieces of black ironcoated mudstone.

Diffuse boundary
In situ weathering mudstone, colours very varied, mostly purple and
brown, but pale yellow, reddish yellow, light grey and red colours
common, occasional patches of black iron devnosition.

|
I

‘ple Depth

Exchangeable
me.[lOPﬁms

K Na

Conc. HC1 Extract

1 1

K
ppm

luug
ppn

CEC

Siry

| 18-22

e 41

k4.5
12.3
15.1
16.8

13.6i
15.8!
13.6
14.8

6710
6940
4780 | 6860

5470 | 7100
% of fine earth

320
210
170
110

3120
3840

0000
N =N N
0000
F =T
0000
N -

ey A o e . 2 g et A W -

e :
Coarse Medium: Fine
qgnd sand |sand Clay
8.7 | 4.2 |10.6 36.7'
6.4 2!3 9.“ "40.

8.5 2u1 5'7 33.7

3.1 0.8 26.3

]
e

Silty clay loam
Silty clay loam
Stony silty clay
loam
Weathering shale

Sample 1

£ W

21.7




B«

0=1

5-12

12-20

20-25

25-29

29~k

24364

Location:

Profile F3R

Sarawak classification: G.S.G. Family

Recent Alluvial Soil Seduau
Plot U4, Sample 024, Unit 1. South of Batang Rajang
(see Map 2).

Topography: Floodplain of minor stream (zero gradient).
Parent material: Recent alluvium derived from Belaga formation.
Vegetation: Secondary forest.

Litter and root mat.

Mixed 10YR 5/3 (brown), 10YR 6/4 (light yellowish brovm), 2.5Y 7/2
(1ight grey) and 7.5YR 5/6 (reddish yellow), clay loam, very veak
medium granular, moist-wet, friable, non porous, abundant roots.

Clear regular boundary
10YR 7/4 (very pale brown) with abundant fine very faint 10Yk 6/h4
(light yellowish brown) mottles, clay loam, moderate fine sub-
angular blocky with moderate very discontinuous clayskins
especially in old root channels, / mostly light yellowish brown)
10YR 6/#)_7, moist, slightly friable, non porous, many roots.

Gradual regular boundary
Mixed faint 2.5Y 8/4 (pale yellow), 1OYR 2/4 (very pale brown) and
7.5YR 7/8 (reddish yellow), clay to silty clay, moderate coarse
subangular blocky, with moderate continuous clayskins / 10YR 6/k
(1ight yellowish brown)_/, moist, firm, slightly plastic, slightly
porous, few roots.

Gradual regular boundary
Mixed 2.5YR 6/8 (light red) and 2.5Y 8/8 (yellow), clay, weak fine
subangular blocky to massive, moist, firm, plastic, slightly
sticky, non porous, roots rare.

Gradual wavy boundary
Mixed faint 2.5Y 8/4 (pale yellow) and 2.5Y 7/4 (pale yellow) with
many fine very faint reddish yellow and yellow mottles, sandy clay,
massive, wet, sticky, plastic, many roots. This grades laterally
into 2.5N 7/ (very light grey) with many prominent medium 10YR 7/8
(reddish yellow) mottles, coarse sandy clay loam, very weak coarse
subangular blocky - massive, wet, firm, sticky, plastic, many
rounded quartz pebbles.

Clear irregular boundary
2,5Y N7/ (light grey) with common faint medium 7.5Y 6/4 (light
yellow brown) and few medium distinct strong brown mottles,
loamy coarse sand to coarse sandy loam, massive, wet, slightly
sticky, plastic, roots rare, many stones - mostly subangular
quartz.

Clear irregular boundary
Mixed faint 2.5Y N6/ (grey) 2.5Y N4/ (dark grey) with few coarsc
prominent strong brown mottles, clay loam, massive, wet, sticky.
plastic, abundant pieces of light grey weathering shale, rocts
absent.

Clear wavy boundary
2.5Y N3/ (very dark grey) and 2.5Y N2/ (black) wet weathering
shale.
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Location:
Topography: Upper slope in low undulating terrain (gradient ca 30 ¥
Parent material.

Profile F
e e Lk G.S.G. Family Phase
Sarawak classification: Red Yellow Podsolic Merit Deep

Plot 6, Sample O2k4, Unit 1. South of Batang Rajang (seg lap 2).

Belaga formation (Pelagus member) sandstone and shale.

Vegetation: Secondary forest.
%<0 Dark reddish brown litter and roots.
0=-2 10¥R 5/6 (yellowish brown) with few fine faint 10YR 7/ (very
N pale brown) mottles, clay, very weak crumb to subangular blocky,
' meist, friable, slightly porous, roots abundant.
Gradual regular boundary
2=7 10YR 6/8 (brownish yellow) with few fine faint 10YR 7/1 (light grey)
mottles, clay, weak medium subangular blocky, with moderate continu-
ous clayskins / 10YR 5/6 (yellowish brcwn)“f. moist, slightly firm,
slightly porous, many roots, few soft patches of red and yellow
] weathering sandstone.
i Gradual wavy boundary
i 7-14 As above but clayskins are 10YR 7/4 (very pale brown), moist, firm,
4 few roots, many patches of slightly hard weathering red and grey
1 g” sandstone, common pieces of hard grey, red and brown mudstone,
| scattered fine white quartz grit.
. Gradual wavy boundary
14-25 10YR 6/6 (yellowish brown) with very few fine faint 2.5Y 7/2 (light
% grey) mottles, clay, weak medium subangular blocky with strong
continuous clayskins Z-E.5Y 7/4 (pale yellow) and 10Y /6 (yellow)_7
moist, firm, slizhtly porous, rocts rare.
Gradual. wavy boundary
25-35 As above plus abundaut pieces of slightly hard grey, olive brown and
red mudstonc, plus few patches of soft red and yellow weathering
sandstone.
45-54 Gradual wavy boundary
& Dark grey, hard mudstone with patches of orange red, brownish blue,
and brovwn colours alony laminations.
[ | I ! Exchan;geagig4+‘.““
_ % 1 % Conc. HC1 Extract . i
‘ple Depth | pH One. Pkt oncr % . mc ./10Cgme : -
T 2.0 g-|To P Ca | Mg K |Group| ca | Mg | K {Wa | ©I
o !€ins)| 2" | ¢ | N | pew | pem |pom | ppm | 1T " e
v to2 |3.8 12,6 |on| 290 | 210 [220)38%0} 9.6 j0.2 Jo.5 10.3 | ™ ¥
2 iS-G 3.9 [1.0 | 0.17{ 200 | 360 ;239 |5610/11.8 j0.2 } Tr 0.1 | Ir | 17
¥ 9-12 | 4.4 lo0.5 | 0.13| 160 | Tr |2070 4%690112.5 (0.2 ! Tr (0.2 | Tr | 4.&
-}e ‘18-21 4.5 | 0.5 0.14] 160 | 210 {2370 5650{12.8 [0.1 | Tr } 0.1 | Tr ! 11.:
5 las-za 49 |05 | 01| 1o | 310 |3070 | ¥830[11.9 f0.1 | Tr 0.1 | Tr | 10
'; % of fine earth :
Coarse [Medium| Fine ¢ Texture
sand | sand |sand Si1t}+lay
Sample 1 | 3.0 | 2.1 |20.2]37.4{35.6 | Clay loam !
2 3,0 | 1.0 (20.0,33.1 4L2.5 | Clay
3 5.3 | 1.4 |21.6 | 29.4{42.1 | Clay
4 3.5 | 0.6 |18.8 ] 32.7 41.5 | Clay
5 {10.1 | 1.7 }19.1 l30.5 30.C | Stony clay locam
Ao e m B TS5 3 T ; e 1 . -‘J

odeh 2y =




Profile F3T

3.
L
a . S A G.5.G. Family Phase
j Serawak classification: Red Yellow Podsolic Merit Shallow
J Location: Plot 1, Sample O24, Unit 1. South of Batang Rajang (see Map 2).
i Topography: Crest of minor ridge (gradient ca 30 Y
! Parent material: Belaga formation (Pelagus member) shale.
E Vegetation: Secondary forest.
d
{ %h-0 Dark brown root litter.
o
0=k 10YR 6/4 (1light yellowish brown), clay loam, common medium sub-
- angular blocky breaking to moderate fine crumb, moist, firm,
' slightly porous, many roots, scattered charcoal.
1 Gradual regular boundary
! L2 7.5YR 6/8 (reddish yellow), clay loam to clay, moderate medium to
coarse subangular blocky with strong continuous clayskins / 10YR
: 6/4 (1ight yellowish brown) /, moist, firm, non porous, common
§ roots, few old medium root channels filled with 10YR 6/k4
(yellowish brown) sandy clay loam to clay loam, common coarse
charcoal.
Gradual regular boundary
12-20 2.5YR 6/6 (reddish yellow), clay to clay loam, moderate medium sub-
angular blocky with strong continuous clayskins [rioYR 6/8 (reddish
K yellow)_7, moist, firm, slightly porous, few roots, many pieces of
hard iron coated red shale and mudstone.
Gradual wavy boundary
R 20-26 As above, stoncs abundant.
Gradual regular boundary
26-35 7.5YR 6/6 (reddish yellow), gritty clay, structure dominated by
~ stones with strong continuous clayskine Z-7.5YR 6/6, 6/8 (reddish
yellow);7, very moist, firm, few roots, abundant soft and slightly
hard grit and stones of yellow and red weathering shale and mud-
stone.
Clear wavy boundary
75-48+ In situ weathering rock shale and mudstonc, mostly 2.5Y 7/1 (very
1light grey) but many alteration colours to pale yellow, yellow,
reddish yellow, orange, light red; with few thin layers of reddish
yellow clay between bedding planes, roots absent.
} % | % Conc. HC1 Extract Exchapggable
‘ample | Depth | pH U > o e - T
,Y . g.|To roup
o, | (iaa.)| B0 | o8 | oW | ppe b ppw | syogpm |Txre S0 |6 L | PR
- i
] o-4 |3.4 |2.1 {0.25 200 220 |2240 | 3930| 12.7{0.1 | Tr | 0.1} Tr |17 6
2 6-10 | 3.9 |0.7 |0.11 | 170 | 110 2710 | 3709 13.6(0.1 | Tr | 0.1] Tr }15.0
3 15-18 | 4.4 {1.6 |0.10 | 1kO | 320 1480 | 5010} 17.1| Tr | Tr | 0.1} Tr |12.C
K 22-25 | 4.5 | 0.2 |0.10 160 210 | 2140 | 6870| 17.9]0.2 | Tr | 0.1} Tr {13.5
5 29-32 | 4.6 | 0.3 |0.11 140 | 110 |2900 |6240| 13.2({0.1 | Tr | 0.1| Tr |12.5
% of fine earth
Coarse |Medium| Fine . Texture
sand | sand |sand Silt| Clay
Sample 1 1.7 | 0.7 |14.6 | 37.4| 34.0{ Clay loam
2 | 1.2 { 0.6 |20.4|31.5| 4.5/ Clay
3 110.4 | 1.9 [18.1]25.7| 42.7| Clay
b | 4.8 | 1.3 |15.5|28.5| 42.0| Clay |
p) l 3.7 | 3.0 (19.0 Lj?*l 25.3| Stony clay |
= i AT, IS
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Profile F3U

Sarawak classification: G.S.G. : Family
Recent Alluvial Seduau
Location: Plot 4, Sample 024, Unit I. Close to Btg. Rajang,
dovnstream of Punan Ba.
Topography: Levee of minor stream (gradient 0-1°)
Parent material: - Recent alluvium derived from Belaga Formation.
Vegetation: Secondary forest.

12=0 Dark reddish brown. Litter roots and dead leaves.

0-3 10YR 4/3 (dark brown) with few fine faint 10YR 7/1 (light grey)
mottles, clay to silty clay, crumb, moist, friable, roots
abundant.

Gradual regular boundary
3.9 7.5YR 6/8 (reddish yellow) with many medium distinct 2.5Y 2/4
(pale yellow) mottles, clay, weak medium suba ar blocky with
weak continuous clayskins ZiloYR 7/6 (yellow)_/, moist, firm,
slightly porous, many roots.

Gradual wavy boundary
9-17  Mixed distinct 2.5YR 6/8 (light red) and 2.5Y 7/4 (pale yellow)
with few fine faint 2.5Y N7/ (light grey) mottles, clay, moderate
medium suba ar blocky with weak continuous clayskins [710YR
7/6 (yellow?f%% moist, firm, very slightly porous, roots very
rare.

Diffuse bhoundary
17-44  2.5YR 6/8 (light red) with many medium distinct 5Y 7/4 (pale
yellow) and few fine faint 2.5Y N7/ (1ight grey) mottles, clay,
moderate medium subangular blocky with weak continuous clayskins
/ 10YR 7/6 (yellow)_ﬁ% moist, firm, slightly porous, roots
absent.

Gradual diffuse boundary
4450 2.5Y 6/4 (olive yellow) with many medium distinct 2.5YR L/8
(red) and 2.5Y N7/ (light grey) mottles, clay, weak medium
subangular blocky, moist, slightly firm, non-porous, roots
absent, common pieces of hard 10YR 3/2 (very dark greyish
brown), 7.5YR 5/6 (strong brown) and 2.5YR 6/8 (1ight red)
mudstone, scattered quartz grit.

Gradual wavy boundary
50-55+ 7.5YR N6/ (grey) with many medium distinct 5Y 6/2 (light grey)
and 7.5YR 6/8 (reddish yellow) mottles, clay loam, massive,
very wet, sticky, plastic, many piecee of hard 7.5YR 3/2 (dark
brown) and SYR 2/2 (dark reddish brown) mudstone.
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Profile F3U (contd.)

;:
g
-
{Ih | !
-é_;!;ple | Deptn | pH % ' % Conc. HC1 Extract E)u::hﬁl eazée
=1 ]( ) HO 0!‘5. rot&l T
.ﬁ?' i {ins. C N P Ca Mg K |(Grou Ca K N CEC
] | £ ppn | ppm | ppm | ppu [ITI e i mawly
|
1 | 0-3 | 3.2 27|0.36 | 370 | 110 |2210 4650 | 9,81 1.6 1.8 0.3]0.1}17.1
4 46 | 3.7 | 0.7]/0.15 | 190 | 110 [2900j3780| 8.7} 1.1 1.8 103 1% |13.2
5 |11-14 | 4.8 | 0.2]0.06 | 120 | 210 26304960 | 9.7| 0.3]0.7|Tr |Tr |22.3
W | 22-25 | 4.3 | 0.2|0.09 | 130 | 210 |} 2510 4280| 9.6/ 0.2/0.810.1|Tr |10.8 |
5 120-35 | 4.9 | 0.1]0.07 | 120 | 110 |2450{4290| 9.C o.b{0.1]0.1|Tr |10.5 !
5 | 46-h9 | k.6 | 0.2]0.001 | 120 | 210 2250 4690| 9.2] 0.9{1.9]0.1|Tr | 9.6 |
7 |51-55| 4.6 | 0.2]0.09 | 160 | 210 2880|4490 | 9.6] 2.0}1.7 {0.1{0.1]11.5
A | }
% of fine earth
o ini = Texture
rseMedium ine| o.
sand | sand | sand 811t} Clsy
Sample 1 3D 1.1 [19.1 | 38.6| 42.9} Clay

2 0.1 0.7 |24.8 | 37.5| 39.%| Clay loam

3 0.1 0.3 [26.8 |31.3| 40.4| Clay

L ! 01! 0.5 l26.4 | 34.5| 40.1| Clay t

5 | 0.2 0.6 |%1.8 |34.2] 38.4| Clay loam |

6 | 1.6 | 2.5 {34.1 [33.6] 28.9( Clay loam ;

7 | 6.2 | 5.4 {21.3 | 37.0] 26.8| Clay loam |

{
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Profile F3V

Sarawak classification: G.S.G. Family Phase
Skeletal Kapit Light

Tocation: Plot 7, Sample 094, Unit I. Ulu Dangan, Belaga (see Map 2).

Topography: Crest of minor spur (gradient 15-20°).

Farent material: Belaga Formation (Pelagus member) sandstone.

Vegetation: Mixed Dipterocarp Forest.

0-1 Mixed 10YR 5/8 (yellowish brown) and 10YR 4/4 (dark yellowish
brown) , medium sandy loam, very weak very fine angular blocky,
A moist, slightly friable, non-porous, abundant roots, many angular

J pieces of slightly hard 2.5YR 6/6 (1ight red) orange, medium
J sandstone.
:
. Gradual regular boundary
3 1-28 7.5YR 6/8 (reddish yellow) with few fine faint 2.5Y 7/4 (pale
1 yellow) mottles, stony medium sandy loam to loamy sand, very
i - weak fine subangular blocky, moist, soft, non-porous, many roots,
3 abundant large pieces of soft to hard 5Y 7/1 (1ight grey), SYR
: 2/% (pink) 7.5YR 5/6 (strong brown), 7.5YR 5/6 (red), and 7.5YR
g 7/8 (reddish yellow) medium sandstone.
: Gradual diffuse boundary
28-50 7.5YR 6/8 (reddish yellow),rocky loamy sand, very weak fine
subangular blocky, moist, soft; non-porous, many roots, abundant
stones - as above but harder.
Gradual wavy boundary
50-54+ As above but scil only as few thin lenses between rocks.
r g ) 3 Exchangeable '
, ‘. HO | B ota P Ca Mg K |Grou : RO
{?:“ Ei?s.) 2" | ¢ ¥ | oo pom | ppm | ppo | ITI Ca | Mg K Nd, CEC
LB
1 0-1 | 3.4 1.5(0.19| 150 | 100 560 |1540! 4. |Tr | 0.1] C.2] 0.1}10.7
¢ | 19-22 4.4 | 0.2]0.03 70 | 200 520 {2330] 5.4 |Tr | Tr | O.1 Tr | 4.7 |
5 | 35-38 | 4.8| 0.1]0.03| 60 |100 460 | 2540] 6.5 | Tr | Tr | 0.1 0.1i35.0
b1 50-5b 5.8{ o.1lo.00! 60 | 4o | 710|2690]| 6.2 |Tr | 2r | 0.1} 0.2] 5.6
! 1
b -
% of fine earth ]
ud e Texture i
Coaree |MediumFine 5i1t| Clay |

gsand | sand |sand

Sample 1 2.9 | 5.6 {59.0115.9| 13.4 Sandy loam
2 4,1 | 12.3 {61.7 |12.1 11.5* Stony sandy loam
3 2.4 | 18.5 |59.9 |12.5| 8.0| Stony loamy sand
4 |23.1 | 21.6 (k2.0 | 9.3 4,6| Stony loamy sand
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Profile F3X

Sarawak classification: G.S.G. Family Phase
Red Yellow Podsolic Bekenu Shallow

Tocation: Plot 6, Sample 094, Unit I. Ulu Dangan, Belaga (see Map 2).

Topogravhy: Crest of major ridge (gradient ca 6°).

Parent material: Belaga Formation (Pelagus member) sandstone.

Vegetation: Mixed Dipterocarp Forest.

1%=0 Dark reddish brown to dark brown root and leaf litter with some
intact leaf laminae.

0=2 Mixed faint 10YR 5/4 (yellowish brown) and 10¥R 6/4 (1ight

yellowish brown) with common coarse distinct 10YR 3/3 (dark
A\ brown) motties, clay loam, moderate medium subangular blocky ,
moist, slightly firm, slightly porous, abundant roots.

Gradual regular boundary
2-10 Mixed faint 10YR 7/6 (yellow) and 1OYR 6/4 (light yellowish
5 brown), fine sandy clay loam, mcderate fine subangular blocky,
' moist, firm, slightly porous, many roots, rare charcoal.

Gradual regular boundary
10-19 7.5YR 7/8 (reddish yellow), fine sandy clay, weak medium sub-
angular blocky with weak discontinuous clayskins (colour as
) matrix), moist (wetter than above), slightly firm, slightly
: plastic but not sticky, ped interiors slightly porous, common
roots, rare charcoal.

Clear wavy boundary

19-44 3yR 7/8 (reddish yellow), fine sandy clay in patches but mostly
stony clay loam; structure dominated by stones but weak fine
subangular blocky where patches of clay big enough, moist to
wet, slightly sticky, plastic, slightly porous, few roots,
abundant pieces of slightly hard to nard 2.5Y 7/4 (pale yellow)
coarse sandstone and soft 2.5YR 6/8 (1light red), 2.5Y 8/6
(yellow) coarse sandstone, and 2.5Y 7/2 (1light grey) fine sand-

stone
Diffuse boundary

L5k Hard light red coarse sandstone and 1ight grey fine sandstone with

few interstitial patches of 5YR 7/8 (reddish yellow) fine sandy
clay loam.

-
wiple

8 o,

% % Conc. HC1 Extract Egg%e

Depth
5 p I_;!HO OEE i Togal P C'B. Mg K Grou ca M K Na
(ins.)| Hy ppn | ppm | ppm| ppw | III 8

e

St AR

3.6

: 4.2
12-16 | 4.6
5.0

5.1

0.18 | 160 | 100 | 760 {1390 |5 : 0
0.07 | 110 | 210 |1160 {1960 | 9.1 |Tr T™r | O
0.04 80 200 [1100 {1850 {5.6 |Tr |Tr } O
0.04 720 150 {1260 {3230 /9.5 |Tr |Tr | O
0.03 70 100 {1300 {3760 {9.6 |{Tr |Tr ; O

30-34
472-50

% of fine earth

Coarse Medium| Fine Texture
aath }sand Aerrnel 5ilt | Clay

Sample 1 | 0.6 1.5 | 57.7!18.6 |19.2 |Sandy clay loam
- £andy loam

2 0.3 | 1.1 |58.0{20.4 [22.1 |Sandy clay loam

0.9 | 1.4 |57.5/15.9 125.9 |Sandy clay loam

2.5 2.