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Introduction

This report covers the detailed soil surveys carried out
on the experimental afforestation sites as the first priority
project by the Forest Department Soil Survey section, after its
formation in late 1968,

The bulk of the report is taken up with the description of
each of the seven sites (sections 2.2-2.8) It is appreciated
that many readers will be interected in only one or two of the
sites, sc that each site description has been made as self
contained as possible. This means that there is a considerable
amount of repetition, but this is thought preferable to excessive

cross-referencing.

Unless stated otherwise, the classification of the soils
of the sites into great soil groups and families is along the
lines laid down by the Soil Survey Division of the Department of
Agriculture (Sarawak Soil Survey Staff, 1966).



: L Experimentzl Afforestation Project

1.1 General

The object of Project S4 of the 1966-70 Forest Research Deve-
lopment Plan is to continue the investigation of the possibility of
The
first experimental plots in this investigation were planted at Oya
Road in 1965 and, by 1968, 510 plots had been established at seven
sites in the state.

afforestation using fast-growing exotic or indigenous species.

Tropical pines are the commonest species tested,
especially Pinus caribaea of different varieties and provenances, but

there are also plots of Araucaria spp. and Eucalyptus deglupta.

The plots can be divided into four groups. Those in the perfor-
mance trial each consist of 64 trees, planted on a square 8 x 8 grid
at intervals of 8 feet. Where planting material wasz insufficient for
plots of this size, arboretum - sized plots were established for obser-
vation purposes. These plots each consist of 25 trees planted on a

square 5 x 5 grid at intervals of 6 feet.

I'ollowing the initial disappointing performance of the earlier
plots, a fertiliser trial was begun., This in fact comsists of two
separate investigations. The first consists of a seriec of paired
arboretum - gized plots, of the same size as the observation plots.
One plot of ecach pair receives full fertiliser treatment and the other
is a control. The second investigation is designed tc discover which
particular plant nutrients are limiting by the 'minus one' subtractive
technique. ¥ach subplet in this investigetion consists of 9 trees
planted on a 3 x 3 square grid at intervals of 6 feet. There arve 203 o

these subplots 1aid out in two blocks at Oya Koad (see Map 6).
The distribution of the various types of plot is summarised in
Table 1. Table 1

Tnsation of experimental afforestation plots

£

Mumber of Plots :
» : subtractive
Site Performance trial tﬁggé??ggsgigziigﬁs fertiliser tri:)
(64 trees) and fertiliser trials (9 trees) _
Semengoh B 5 1h -
Bt., Temudok 10 17 7
Jakar g 18 s
Pakan Road - 18 -
Oya Road 93 76 203
Nyabau 11 14 =
Lambir 1 EIN =
Zotal 126 181 203
- { e RussEE




1.2 Location and Soils of Sites

The location of the seven sites is shown in Map 1. The sites were
chosen to fulfill three conditions:

(a) They should be easily accessible

(b) The land chould be under permanent Forest
Department control

(¢) They should cover as wide a range of Sarawak
s0il types as possible

Conditions (a) and (b) are satisfied by the present sites, although
new government reserves specifically for silvicultural research had to be
created at Bukit Temudok, Jakar, Pakan Road, Oya Road and Lambir. However,
for most of them, there was little or no scil survey information sc that
the extent to which condition (¢) was fulfilled wae uncertain. Accordingly,
when the Forest Department planncd its own soil survey section, the detailed
soil survey of the sites was given first priority on its programme, as
Project SL1 of the 1966-70 Forest lwwsearch Development Plan. The section
was eventually formed in 1968, and the field work on the sites carried out
in 1969 and 1370,

2 S0il Survey of Sites

2.1 Methods
2.1.1 Field

Most of the field work was carried out by the writer and Assistant
Forest Cfficer Abdul Manaf bin Sairi in February - May 1969, with additional
short spells in November 1966 (by the writer) and March 1970 (by the writer

and A.F.0.5 Abdul Manaf bin Sairi and James Dawos Mamit).
of
The coils were inspected by means/4 feet augers with 2 inch Edelmann

heads. The auger inspections in the plots were located relative to the
trees. In the areas beyond th: plots the augerings were located at slope -
corrected one chain intervals along compass traverses. On the completion
of the auger surveys. soil profiles werc described and sampled for analyeis
to illustrate more fully the characicristics of the main soil types found.

The descriptions and analyses from these profiles are listed in the Appendix.

2.1.2 Maps
The individual site maps (Maps 2-8) are at a scale of 2 chains to the
inch (1:1584). They are based on the plot location maps supplied by the
Silvicultural Research section. The contour information for Semengoh, Jakar,
Pakan Road and Oya Road has been transferred from large scale (1:10,000 or
greater) Land and Survey Department maps. The Lambir site is actually
covered by 1:10,000 mapping but the site cannot be tied in satisfactorily



Map

ACTR UV A VI

because there are no nearby cadastral boundaries nor is the air photo-
graphy coverage sufficiently recent. The Bukit Temudok and Nyabau sites
are in areas that have not yet been mapped at 1:10,000.

The absence of contour information un the Bukit Temudok, Nyabau and
Lambir maps considerably reduces their value. It is the policy of the
Department of Agriculture Soil Survey to stipulate the provision of large
scale topogravhical maps as a precondition for detailed and semi-detailed
goil surveys. In the light of the experience gained in this survey, such

a policy seems unavoidable and should be adopted by the Forest Department.

Large scale aerial photography is available only for the Semengoh and
Oya Road sites. The others are covercd by the normsl Land and Survey
Department 1:20,000 - 1:30,000 sorties. These small scale photographs were

not used in the preparstion of the maps.

The cartographic material used in the preparation of the maps is listed
in Table 2.

Table 2

Maps and aerial photographs used

Large Scale

i it ?Eff_ﬂff Aerial Photographs
Location of sites L. & S. Series 1 3 -
Semengoh L. & S. Topc 1/106 L. & 8. 6/68 605

96
Buki t 1363
Bukit Temudok Silvicultural Research
Section plot location -
map
Jakar L. & 8. Series 23
Sheet 2/111/14/16 -
Pakan Road L. & 8. Beries 23 =
Sheet 1/111/3%/2
Oya Road L. & 8. Topo 2/25 L. & S. 14/68 253
1964
Nyabau Silvicultural Research
Section plot location -
map
Lambir -do=- 5




22 Semengoh

2.2.1 General

The Semenszoh site is situated in the south eastern section of
the Sg. Semengoh Forest Reserve. The site lies immediately to the
west of the Penrissen Road, at about Mile 12, and access from Kuching

is extremely casy (see Map 1 and inset to Map 2).

Above 4 acres have been cleared but, so far, only about half of
this has been used. There are 11 performance trial (64 trees) plots,
2 arboretum-sized (25 trees) observation plots and 12 arboretum-sized

plots as part of a fertiliser trial.
2.2.2 Climate

There are several meteorological stations in the vicinity.
Rainfall data for Kuching town goes back to 1876, making this is the
oldest rainfall station in the state., There has been a metecrological
station at Kuching airpert, which is only six miles from the site (see
inset to Map 2), for about 17 years. There is also a meteorological
station, including an autographic rain gauge, at the Semongok Agricul-
tural Station, less than a mile from the site (see inset to Map 2) but
this is a more receant installation and its data covers only 9 years.
There is a Forest Department meteorclomiral tower in the Semengoh
Arboretum, about % mile north of the site, but this installation
collects data from different levels within and beneath the canocpy of
virgin Mixed Dipterocarp Forest, so that they have no direct relevance to

conditions on the recently cleared and planted site.

Scott (1964(a)) has described the atomspheric climate of the
Agricultural Station in some detail, including data on sunshine and
duration of dry spells, and the rcader is referred to that report for a

fuller description.

Table 3 summarises the rainfall data from Kuching airport and the

Semongok Agricultural Station.



Table b

Rainfall at Kuching Airport and Semongok
Agricultural Station

(i) Kuching Airport (16 years tc 1968)

J F M A M d J A I 0 N D Annual
Mean 24 23, 14 4y 1} 8 8  JOs 5 Pl U S (- TR T 158
Maximoam 46 61 2k 37, 16...13. 36 .15 . 16: 28, (1B iDk -
Minimum 8 10 7 4 A 5 ) 4 3 5 6 810 -

(ii) Semongok Agricultural Station (Y years to 1968)

Mean 25 26 16432, 10 7 a 8 B 130 012 sl 160
Maximum S0 43 28 39 34 .33 | 31 +35..32 .36 (23606 -
Minimum 16 15 9 8 8 i 3 3 5 6 6. 32 -

Figures to the nearest inch.

(from Trainage and Irrigation Department Hydrological
Year book 1967-8)

Takle shows that the rainfall distribution is markedly seasonal,
with the maximum occurring during the Northeast monsoon (Wovermber -
February) . However, even durinm the drier part of the year, the mean
menthly rainfall does not fall below 4 inches, so that the climate is of
type 1A (continuously wet) in the classification of Mohr and van Baren
(1954). The airport, the Agricultural Station and the site all lie in a
belt of low hilly country and there are no local prominences to give rise
to exceptional orographic rain, sc that the rainfalls listed in Table 3

are thought to be very similar to those prevailing at the site.

There has been a class A evaporation pan in operation at Kuching
airport since March 1963. The data up to 1968 from this installation are

summarised in Table 4.

Table &

Svaoporation at Kuching Airport

J ¥ M A M J J A S 0] N D Annual
Mean 66 5.4 5.7 60 6.3 65,8 88 631 6.1 606456 N6
Maximum 9.7 6.4 9050 7.3 7.0 6.0 2.2 6.5 6.5 7.6 6.4 67.2
Minimun 5.2 4.8 4.3 50 5.1 54 50 52 57 5.2 5.3 45 80.1

Pigures to the nearest 0.1 inches
(from Drainage and Irrigation Department Hydrological
Yearyook 1962-8).



From Table 4 it can be seen that evaporation is relatively
invariable, being slightly lower during the wetter months. This pattern
is slightly obscured by the exceptionally high evaporation (9.7 inches)
in January 1965. This is cne of the highest monthly evaporations ever
recorded in the state, and it occurred in an exceptional January, when
the rainfall was only half the mean, and there were only 19 rainy days.
At that time of the year rainless days are rarely cloudless, so that it
is surmised that the level of diffuse radiation was very high, accounting
for the almost freakish ecvaporation. The relative uniformity of evapora-
tion rates recorded confirms the finding that variations in the moisture
balance at Kuching are largely due to fluctuations in precipitation
(Wycherley, 1968).

2.2.3 So0il Parent Msterial

The site is underlain by the carbonaceous argillaceous sedimentary
rocks of the Bau Formation, which are of Cretaceous age (Wilford, 1955)
They are dark grey and moderately hard when fresh. They range in character
from shale to mudstone, with a common transitional type which has visible

micro-laminations but which fractures subconchoidally.

There are thin subordinate layers of fine sandstone throughout the
formation but they are not important within the area of the site. There
are also thin strata of conglomerate, one of which outcrops on the hill in
the southeast part of the site, judging from the frequent occurrence of
rounded quartz gravel in the soils. Another outcrop to the west of the
site contributes to the gully wash material found in the very minor drain-

age line along the northwestern boundary (see Profile FI1C in Appendix).

The rocks of this Formation have been subject to at least ome cycle
of fairly intense deformation and folding. Local angles of dip may be

quite steep but there is no overall direction of dip.

2.2.4 Topography

The southern part of the site is on the rounded summit of a low hill.
This is concordant with other hills in the vicinity and is thought to be a
remnant of the '200 foot' Early Pleistocene peneplain. This surface may
have been mantled by a thin but extensive ferricrete sheet (Andriesse, 1965)
and fragments of ferricrete-coated shale are common in the subsoils over the
whole site. The northern slopes of the hill have been dissected by the
headwaters of a tributary of Sg. Engkabang. The slopes are steeper in this
part of the site and gradients may be as high as 25°.

2.2.5 Original Vegetation

Most of the Semengoh F.R. is covered by old secondary forest, but up
till 1953 the south eastern part, including the area of the site, was still
under primary Mixed Dipterocarp Forest. In that year a number of taungya



plantation experiments were initiated and the area clear-felled. These
experiments have since been allowed to lapse, so that the area reverted
to young secondary forest, which was the vegetation that was cleared and

burnt before the first plots were planted in 1965.

2.2.6 Previous Soil Survey Coverage

The site is in the area briefly inspected by Dames (1959) although
none of his traverses actually cross the site. In his survey he found
brownish and reddish-yellow clays, with more or less light grey and red
mottling throughout the profile, to be the most widespread soils. This
preponderance of the mottled yellow clays is confirmed by the very much
more detailed soil surveys of the Semongok Agricultural Station immediately
east of the Penrissen Road (Andriesse and Chen, 1962; Scoctt, 1964 (a)).
This so0il type is widespread over the outcrop of the Bau Formation argil-
laceous sediments and is found in the arca to the south and west of ths

Forest Reserve (Andriesse, 1965).
2.2.7 Soils
2.2.7.1 Genmeral

The site is entirely covered with heavy textured soile showing an
increase in clay content with depth. These soils are subdivided into
three mapping units on grounds of colour Two of these mapping units are
classified as Red Yellow Podesolic soils, but the third is transitional to

the Grey White Podsolic great soil group. The mapping units are described

separately below and summarised in Table 5.

2.2.7.2 Mottled Yellow Clay: (Sem)

The dominant soils are the mottled yellow clays. The matrix colour
is generally brownish yellow in the upper horizons but becomes redder with
depth. The soils are heavy textured throughout, but the clay content
invariably increases with depth and apparent clayskins are visible (e.g.
Profiles F1A and F1B in Appendix) so that the soils are in the Red Yellow
Podsolic great soil group. In the current Sarawak classification these
soils are in the Merit family. The high degree of mottling is not usual
for this family, and the soils of this area have been separated out at

series level as Semongok series (Scott, 1964(a)); Andriesse, 1965).

The intensity and distribution of the mottles varies greatly with-
in the mottled yellow clays but they generally increase with depth. The
mottles may be indicative of poor internal profile drainage but the
apparently good site drainage and the absence of a correlation between
mottling intensity and topographic position suggest that the mottles may
Ye partially inherited from the dark grey parent shale. An unsuccessful
Attempt to further subdivide the mottled yellow clays on the degree of
mottling is reported elsewhere (Baillie, 1970).



2.2.7.3 Unmottled ¥:1low Clay: Mrt

There are two areas in the southern part of the site which are
covered by deep, yellow clays in which any mottles present are enly
faint and are red or yellow in colour (e.g. Profile F1D). These soils
also have a textural B horizon and qualify as Merit family in the
current classification, but they have not yet been designated as a
separatc series. The factors determining the presence or absence of
mottling in the heavy textured soils of this whole area are not yet known,
but it is possible that the angle of dip of the underlying strata may be
steeper in the areas of these unmottled clays thus facilitating more

rapid under-drainage.

2.2.7.4 Pale Coloured Clay: lirt - Krt

There are three small areas of a soil, which is similar in many
respects to the mottled yellow clays of Semongok series, exce ot that the
matrix colours are much lighter, with light grey, very pale brown and
pale yellow the most frequent. Similar soils to this are found on the
Agricultural Station and were designated as a variant of Semongok series
and were thought tc be derived from conglomerate (Scott, 1964(a)).
Although similar to the mottled yellow clays, the matrix colourg dis=
qualify these soils from the Red Yellow Podsolic great soil group. How~
ever the mottles are generally too red and intense in colour to permit the
soils to be unegivocally assigned tc the Grey White Podsolic great soil
group. In Map 2 they are therefore designated as a transitional type

between Kerait snd Merit families.

Within the site, profile F1C (see Appendix) illustrates this soil
type, and rounded quartz pebbles are founcd in the subsoil, but other
profiles in this soil type elsewhere in the Forest Reserve do not have such
nebbles. The area in the south east of the site, which has many subsoil
rounded pebbles, is covered with the mottled yellow clays and not the pale
coloured soils. Because of these anomalies, the pale coloured clays are
not thought to be necessarily of conglomeratic origin. It is probable that
they are associated with a local facies in the shales, which has a low

iron content.
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23 Bukit Temudok

2.3.1 General

The site is situated in a Government Reserve close to the summit
of Bukit Terudck and about 4 miles due scuth of Simangzang (see Map 1
and inset to iap 3) There is a Telecomuunicutions Department wmast on
the sumrit of the hill, and the metalled access road to this installa-
tion runs through the northeastern cornsr of the Reserve, so that access
is good.

T

he leserve was opecifically created for silvicultural research

(Cazette Notification No.982 of 12.56.1%64) and covers zbout 25 acres, of
which only 3 acres have been so far cleared and used. There are 10 per-
formance trial plote (64 trees), 3 arborctum-sized (25 trees) observation

»lots, and 14 arborstum-sized fertiliser trial plots.
2 %2 (llimute

| 'The nearest medium term meterological 5tation is at Simanggang, 4
miles away There ie also & rain geuge 3t the Temudok Agricultural Station,
which is about a mile away, at thc foot of the hill, but unfortunately this
is a recent installation and has available cata for only 4 years The

rainfall data from these tvo gauges are summarised in Table 5.

Table &

Rainfall at fimanggang and Temudok

hericultural Station

(i) Simanggans (32 years to 1968)

J r M A 91 J J A 3 0] i D Annual
ilean 17 12 13 1k 12 ST LT L 152
Meximum 31 26 23 33 22 15 25 20 38 34 28 29 187
Wagias 7 1 % d. & B o3l 50 3 108

1 O

oY
+
(9]

ii) Terudok Agricultural-Station (4 years to 1968)

Mean 18 9 .33 %310 9 2 rAIeE » A - 135
Maximum 28 17 1% 1% 13 13 12 16 11 1% 16 20 157
Minimum 7 2 10 9 i T % agi ST R 130

Figures to the nearest inch.
(from Drainage and Irrigation Department Hydrological

Yoaprbooks 1964-5 and seal (1958)).

From Table 6 it can be seen that thn reinfall distribution is less
seasonsl than for Kuching (sce Toble 3) Ik this respect the rainfall

pattern is more like that of Central Sarawal:, bSut the depth of precipitation



el

at Simanggung is greater than usually found at comparable altitudes
further east. The climate at both stations falls into class 1A (con-
tinuously wet) in the classification of Mohr and van Baren (1954).

It is difficult to estimate how relevant the figures listed in
Table 6 are to the rainfall at the actual site. This is because of the
complex topographic configuration of the two gauges and the site.
Simanggang town is situated in the swamps and presumably receives little
or nc orographic rain. The gauge at the Agricultural Station is on the
lendward side, and presumably in the rainshadow, of the isolated mass of
Bukit Temudok (see inset to Map 3). This probably explains the lower
rainfall there compared with Simanggang. The site itself is almost on the
summit of the hill and rrobably receives additional orographic rainfall,
so that it may be a little wetter than Simanggang and considerably wetter
than the nearby Agricultural Station. The mean annual rainfall at the

site may well be over 17C inches.

There has been a Class A evaporation pen in continuous operation at
! Simanggang since February 1963. The data from this installation are

sunmarised in Table 7.
Table 7

“vaporation at “Simaaggenz

R

J F # TR St TS Rl O N D Annual
Mean 6.0 5.2 5.6 5.5 5.3.535 5.4 5.4 8.9 55 57 671
Maximum 6.5 7.1 6.1 6.3 5.9 5.9 C.4 62 6.6 6.9 6,6 7.k 74.7
Minimum 5.6 4.1 Lo 4,9 40 5.1 4.8 4.7 5.0 4.9 5.0 61 2

L2

O\
s

i
o

Figures to the nearest 0.1 inches.

(from Drainage and Irrigation Depertment Hydrological
Yearbooks 1962-5).

Fvaporation appears to be slightly lower than at Kuching (see Table L)
but similar to, or slightly greater than, that at Sibu (see Table 14). How-
ever the small month-to-month and yesr-to-year variation is characteristic
of all three statione.

2.3.3 Soil Parent Materials

The area is underlain by sedirmentary rocks laid dowvn as a post-
orogenic shallow water basin deposit, probably in Eoccne times. The sand-
stoaes forming the Marup and Temudok ridges and the intervening shales that
floor the valley of Batang Undup were originally grouped as the Lower Kantu
beds in the Plateau series (Haile, 1957). In a more recent geological
Account of the whole state it ie proposed that they be regarded as members
1 the 5ilantek Formation, which includes both the Kantu and Silantek beds
" Haille (Leichtd, 1960).
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The site is on the outcrop of the Temudok sandstone. This consists
mainly of thick beds of light coloured, crumbly, porous, quartzose sand-
stone, alternating with subordinate strata of red and grey silty and fine
sandy mudstones. These strats dip fairly steeply to the south, sc that
the outcrops of the various beds run east-west. However colluviation and
stream diesection has led to considerable mixture of the soil varent
materials so that it ie not possible to demarcate the arcas cf the outcrops
of the beds by the texturs of the overlying scils. The most extensive soils
are of medium texture probably because of this widespread mixture of parent

materials from the different strata.
2.3.4 Topogra

Bukit Temudok is a lithomorphic feature, formed because of the greater
competence of the sandstone compared to the shales to the north and south.
It is a promiment, isolated irregular ridge, running perallel to the east-
west strike of the rocks. Tt peters out tou the cast as the outcrop of the
sandstone pinches out zand &isappearsq Tc the west the outerop has been

eroded and is now buried beneath the peat swamps.

The southwirds dip of the sediments is sufficiently shallow (ca 30-
60°) to permit cuesta formation, and the cite is on the upper dip slope.
The northern boundary runs along the crest of the scarp that faces north-

wards over the lower Undup and Lupar vallies.

Where undissected, the dipslope is of moderate gradient, usually in
the range from 150 to 250. However the slope is dissected by the heads of
several minor streams. Some of these do not run directly downwards across
the strike, but are constrained by the zagt-west bands of alternating hard
and soft rock to follow obligue courses. Slope gradients are steeper in

the vicinity of these streams.

2.3.5 Original Vegetation

The site lies in the broad belt of rolling lowland country in the
1st, 2nd and 3rd Divisions that has been densely populated for a comsider-
able length of time and in which there is virtually no virgin forest
remaining. The more accessible land in this belt has been subject to
several cycles of shifting cultivation and, as population pressure has
increased, the fallows have become progressively shorter in the recent past.
The normally recommended 15-20 years fallow is now the exception rather

than the rule and fallows of as little as 4 yesars are known.

On land subject to this type cf misuse, the normal secondary
succession is disturbed. The fast growing secondary trees such as Macaranga
Spp. do not appear almost immediately as they normally do after the felling
and burning of primary forest. Instead z xeric phase intervenes, in which

graminaceous and herbaceous plants are dominant. Iallang (Imperata cylin-



815 -

drica) is the most widespread species in this vegetation and, on land

that has been really abused, the lallang phase may last several years.

Land on which the succession has been thus altered is known as
'degraded land'. It is assumed that the main causes are deterioration
in the soil structure and scil nutrient depletion but, as yet, there is no

direct evidence from Sarawak for this.

The Bukit Temudok site is regarded as degraded land, and at the time
of clearing the planting arsa it was covered with young secondary growth
in which lallang and resam (Gleichinia linearis) were important components.

Lallang is the principal weed in the plots.

2.2.6 Previous Soil Survey Coverage

A brief soil survey of the arca was made befors the afforestation
trials were begun (%Wall, 1960). Because the absence of a large scale base
map,no attempt was made tc demarcate soil boundaries. Two residual-
colluvial soils were described; namely a ‘yellow loam' and a 'yellow clay
loam'. As the descriptions of these soils were taken only from augerings,

they have not been included in the Apvendix
2.3.7 Soils

The soils of the site are of the Red Yellow Podsolic type and they
are all of basically similar morphology. The common profile form is as

follows:

Dark yellowish brown - olive brown, moderate crumb
or fine subangular blocky structure and friable

consistence.

over Yellowish brown - brewnish yellow, weak - moderate fine -
medium subangular blocky structure,slightly firm con-
sistence. This horizon generelly of slightly heavier

texture than the topsoil.

over Brownish yellow - rcddish yellow. with or without weak -
moderate yellow, reddish yellow and light grey mottling.
Weak - moderate medium subangular blocky structure, and
firm consistence. This horizon is generally of consider-
ably heavier texture than above and there are often weak -
moderate clayskins This horizon becomes increasingly
stony with denth and eventually merges into weathering

sandstone or shale.

In the current Sarawsk classification (Sarawak Soil Survey Staff,
1966), the Red Yellow Podsolic soils derived from sedimentary rocks are
separated into families on grounds of texture. The same criteria are used

for the soils of this site, so that the mapping units correspond exactly
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to Merit, Bekenu and Nyalau familics. The light textured soils
(Nyalau family) are further subdivided on depth to weathering rock.

The criteris for separation of these mapping units are summarised

in Table 8.
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2.4 Jakar
2.4.1 General

This site is situated in a small Government Reserve that lies
immediately to the east of the Sarikei - Saratok main road, about 4
miles west of Jakar bezaar (see Map 1 and inset tc Map 4). As it is

next to the road, access to the site is good.

The Reserve was crested especially for silvicultural research
(Gazotte Notification number 527 of 15/3/66) and covers about 8 acres,
of which only =bout 2 in the northwestern cornsr have so far been
cleared and used. There are 18 arborctum-sized (25 trees) plots, planted
in 1967-8. 6 of thesc are obaervation plote, the other 12 being part of

a fertilieer trial.
2.4.2 Climate

There are two rain guages at Sarikei, about 11 miles from the site.
One has been in operation discontinuously since 1936 at the Land Survey
Department offica. The other has been in continuous operation since 1962
at the P.%W.D. vaterworks The figures for both gaupes are given in
Table 9.

Table ¢

Rainfzil at Sariked

D  Annual

w2
<
=

g ETR A W g e A
(1) L. & S Office (21 years to 1968)
Mean TR s e Tl G e e Sl kR
Moxium 22 20 2k 19 18 13 13 21 19 WL = 145
Minimur 8 3 6 5 & 2 2 'k

(i1) P.W.I. Waterworks (6 years to 1968)

Mean 15 10. A3 10 10 7 8,11 g 11 g-.15 128 ;
Maximum 23 16 18 14 16 10 g . 22.. 31 36 1% @& 129*(1
Minimos 8 3. 10  §. . Scoiguon B B =16 30 121(1)

Notes: Figurss to the nearest inch.
(1) Figures for 3 completed years only.
(from Drainage and Irrigation Lepertment Hydrological

Yearbook, 1968

The slightly higher means at the waterwerks gauge could be due
to local spatial variations in the rainfall pattern, or to above average
rainfalls in the yeafs since it opcned. Careful comparison of the daily

records for both stations would be necessary to determine which is the
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main factor. Table 9 shows that the rainfall is seasonal, with the
highest monthly rainfalls occurring during the Northeast monsoon.
However in comparison with West Sarawak (sce Tables 3 and 6) the
seasonal variatiocn is not strong. The climate falls into Class 1A

(continuously wet) in the classification of Mohr and van Baren (1954).

The Jakar site is set in low hilly country whilst both of the
Sarikei rain gauges are on the edge of the swamps. Comparison of the
Binatang and Pakan rainfall figures (see section 2.5.2 below) suggests
that rainfall in the hilly country is higher and may be mcre reliable
than that measured at nearby gauges in the swamps. It is therefore
possible that the rainfalls in Table 9 are understimates for that
received at the site, even though the gauges are only 11 miles away.

2.4.3 Soil Parent Materials

The site is underlain by rocks of Stage II of the Belaga Forma-
tion,although it lies quite close tc the conformable boundary between
Stages I and II (Wolfenden, 1960). The main difference between the stages
is the occurrence of thick beds (up to 300 feet) of greywacke and sub-
greywacke sandstone in Stage II. The predominant rocks in both stages
are dark grey argillaceous sediments. These have been fairly severely
folded, probably in more than one cycle of deformation, and steep angles
of dip prevail. During deformation, considerable dynamic metamorphism
took place and the argillaceous rocks range from mudstone through shale
and argillite to phyllite and slate. However only weathered rock was en-
countered on the site and, in the ahsence of fresh outcrops, it is not
possible tc distinguish between these various types, so they are all

i. referred to as shale. The shales consist of widely scattered clastic

grains, mostly quartz with subsidiary albite-oligoclase and microperthite,

sct in a matrix of quartz, sericite, chlorite and fine carbonaceous matter

The massive thick beds of greywacke sandstone that are distinctive
of Stage IT do not occur on the site, but there are numerouc thin beds of
sandstone scattered through the dominant shales. These thin beds are also
of the greywacke type, consisting of grains of quartz, microcline, micro-
| perthite, chert, shalc and granite set in a quartz-chlorite-sericite matrix.
| Both the shales and the sandstones are shot through with quartz veins.
There are no traces on the site of the conglomerate that is found else-

§ wherc in Stage II (Wolfenden, 1960).
In the geological account of the whole state, Wolfenden's boundaries

| and rock types are retained but the nomenclature is altered (Leichti, 1960).
| Thus Stage I and IT become respectivcly the Layar and Kapit members of the

Belaga Formation.
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The predominance of medium textured soils and the presence of
stone lines indicate that the scil parent materials are not truly
sedentary, but have probably becn subject to considerable colluvial
mixing, so that most of them now have shale and sandstone constituents.

In addition to the residual-colluvial parent materials covering
most of the site, there are smsll areas of alluvium. There is a belt
of recent alluvium alcng the course of the stream in the ecastern part
of the site. This alluviwn is very hetercogceneous, with frequent lateral
as well as vertical textural changes, but coarse grained material is

predominant.

There is a belt of deep, light-coloured coarse and medium textured
material along the lower eastern slopes of the hill. This is thought to
be an cld alluvial terrace deposit. It could be colluvial material,
vhich is either derived from a localised iron-poor facies of the sandstone
or which has been bleached by gleying, but the presence of apparently
fortuitous, abrupt changes in texture down the profile, and the abundance

of coarse and medium rather than fine sand both suggest an alluvial origin.

2.4.4 Topography

The site covers the summit and northern slopes of a low rounded hill
and part of the valley of a minor tributary of Sg. Minus (see Map 4). The
hill summit is of about 100 feet m.s.l. altitude and is concordant with
many others in the area. These summits are probably the remnants of the
'200 feet' Tertiary peneplain found throughout lowland Sarawak and on
which the Semengoh, Pakan Koad and Oya Road sites are also situated. <©ince
Tertiary times this surface has been intensely dissected and slopes are
moderately steep and gradients over most of the site are in the 15-25°
range.

The material along the lower eastern slopes of the hill are thought
to the remnants of an old terrace deposit. However there are no sharp
breaks of slope at either the upper or lower edges of this deposit and
the terrace topography, if it ever existed, has been eroded and smoothed

cut beyond recognition.

2.4.5 Original Vegetation

This site, like Bukit Temudok, Pskan Road and Oya Road, lies in the
broad belt of degraded land that covers much of the lower parts of the lst,
2nd and 3rd Divisions. This land has been subject to several cycles of
Bhifting cultivation, with intervening fallows of decreasing length in
recent years. The normal secondary succession is altered by this misuse,
and lallang (Imperata cylindrica) becomes a serious weed problem (see

Section 2.3.5 above).
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At the time of clearing the site was covered with young
secondary growth of two different ages. The western part of the site
wvas covered with a mixture of lallang and resam and the vegetation is
thought to have been 3-5 years old. In the eastern part secondary tree
species are established and the vegetation is thought to be 10-20 years
old. The plots lie in the western scction and lallang is the most

important weed.

2.4.6 Previous Soil Survey Coverage

The site lies in the area that was surveyed at reconnaissance
level prior to the alignment and construction of the main Kuching - Sibu

road,but nc report was published.
2.4.7 Soils
2.4.7.1 General

The soils of the hill summit and slopes are mostly covered by medium
textured Red Yellow Podsolic soils of Bekenu family. Along the lower
slopes, on the castern flank of the hill there is an area of light and
medium textured Grey White Podsolic soils. The alluvium along the stream
is dominantly light textmnred. although lenses of sandy clay and clay are
found. The poorly drained scils developed in this alluvium are subdivided

on the presence or absence of a thin surface muck layer.

The individual mapping unite are described in sections 2.4b.7.2-b

below and summarised in Table 10.

2.4,7.2 Ycellow Sandy Clay: Bkn

These are the most widespread soils on the site. They are derived
from parent material that is a colluvial mixture of shale and sandstone.

The profile morphology is as follows:
Dark yellowish brovn sandy loam - sandy clay loam topsoil.

over Brownish yellow sandy clay loam with weak - moderate

yellow and reddish yellow mottling.

over Brownish or reddish yellow sandy clay or clay loam, with
moderate - strong yellow, light grey and yellowish red
mottling and strong clay skins. This horizon becomes
stonier with depth and gradually merges into soft

weathering shale.

These soils are in the Bekenu family of the Red Yellow Podsolic great
80il group according to current classification They are similar to the
S0ils of the same family found on Sites A and B at Oya Road (see section
2.6.7.3 below), but are more strongly mottled than those at the Bukit
Tenudok or Pakan Road sites. The mottling of these (Jakar) scils increases
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down slope, as can be seen by comparing profiles F3A (summit) and F3B
(1ower slope). The mottling is probably mostly hydromorphic in origin

but incomplete weathering of the parent material may also contribute.

2.4.7.3 Grey Sandy Clay Loam: Trb

These soils are developed in the old terrace deposits along the
1ower eastern slope of the hill. Below a thin, organically darkened,
topsoil, matrix colours are of high chroma and low value throughout the
profile, light grey and pale yellow being the commonest. Generally the
texture becomes heavier with depth, going from loamy sand - sandy loam
at the surfacc to gritty sandy clay loam - sandy clay at depth.
Occasionally there are abrupt textural changes to lenses of sandy or
loamy sand texture. These are not thought to be pedological features but

to be inherited from the parent material.

These soils are classificd as members of Triboh family in the Grey

White Podsolic great scil group.

2.4.7.4 Gleyed Sandy Alluvial Scils: Tta/Mtu

These soils are developed in the recent coarse textured alluvium in
the valley bottom in the castern part of the site. They are very wet,
often almost to the surface. This makes auger imspection difficult, but
it is clear that loamy sand - sand clay loam textures predominate. There
are sharp vertical textural changes which are inherited from the deposition
process. Matrix colours are grey and light grey throughout, but there are
usually many yellow, reddish yellow and reddish brovn prominent mottles

especially along olé root chaanels in the upper horizons.

In the current Sarawak classification these soils come clearly in
the Gley great soil group. Those with a muck layer less than 10 inches
thick at the surface qualify for Matu family, whereas those with no organic

topsoil are in Tatau family.
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2.5 Palian Road
2.5.1 General

This gite is in a Government Reserve that lies to the east of
the Pakun feeder road, about 6 miles south of its junction with the
rain Kuching - Sibu road and about 5 miles north of Pakan bazaar (see
Mar 1 asd inset to Map 5). As the site is adjacent to the road, access

is good.

The Pesorve was specifically created for silvicultural research
(Gazette Nobtification 'io.527 of 15.3.1966) and covers abcut 10 acres. So
far only about 2 acres in the ncrthwestern corner have been cleared and
used. 18 arboretun-sized (25 trees) plots were plaated in 1967 and 1968.
6 of thesc nre ovservation »lots, the other 12 being part of a fertiliser

trial.
2.5.2 Climate

Therz ie a rain zauze at Pakan, about 6 miles from the site, but
this is a fairly recent installation and has been in cperation for only 7
years. There is a sligh*ly zlder gauge at Binatang, about 14 miles from
the site, from which data for 9 years are available. The rainfall records

for both stations are summarised in Table 11.

Table 11

Rainfall at Binatang and Pakan

J F M A M J dJd A S G I D Annusal
(i) Binatang (9 years to 1968)

30 w1032 110
15 15 18 -

o
0
O

Mean 13 2, . 14130 7 7
Maximum 23 12 19 14 11 10 1
Minimum 8 2 3 6 2 2

N M
38 ]
n O
—
o
\n
o4
~J
1

(ii) Pakan (6 years to 1968)

Mean 17 “ 1% “EN s 1Y 7 8 g - 16 W 146
Maximup 21 6 et yeeyET WA 14 16 12 %6 18 166
' ; & MR 125

L%
£
N
-
~]
~J

Minimum 12 11 8 7

Notes:  Figures to the ncarest inch
(1) Tigures for & completed years only

(from Drainage and Irripation Department Hydrological
Yearbooks, 1962-8).
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It is difficult to come to any definite conclusions from data
collected over such short periods, but the suggestion that Pakan is
noticeably wetter than Binatang is borne out by comparison of the
annual rainfalls for other swamp gauges such as Matu (119 inches mean,
from 22 years data) and Daro (107 inches mean, from 13 years data) with
Julau (143 inches mean, from 5 years data) which is set in low hilly
country like Pakan. As the site is closer to Pakan than Binatang, and
as it is also set in the low hilly country, the Pakan, rather than
Binatang, rainfall pattern is thought to be that prevailing at the site.

From Table 11 it can be seen that the rainfal is at a maximum
during the Northcaet monsoon (November - March), but compared with West
Sarawak, the seasonality of the rainfall distribution is not marked. In

general the climate is similar to that of the nearby Jakar site.

2.5.3 Soil Parent Materials

The geology of this site is very similar to that of the Jakar site.
They are both underlain by rocks of Stage II of the Delaga Formation
(Wolfenden, 1960), referred to as the Kapit member of the Belaga Formation
by Leichti (1960).

The dominant rocks are dark grey argillaceous, steeply dipping,
sediments, which may or may not be slightly metamorphosed. These are
obviously intercalated by numerous thin beds of greywacke fine sandstone
judging by the wide extent of the medium textured soils. For details of
the lithology and petrology of these rocks, see Section 2.4.3 above.

As at Jakar, there is no trace of the conglomerate found elsewhere
in Stage II, but a considerable amount of angular quartz is encountered in
the soils. This quartz is assumed to be derived from the plentiful quartz

veins found in this formation (Wolfenden, 1960)

As at Jakar, medium textured soils are widespread and stone lines
are common, so it is thought that very little of the soil parent material
is truly sedentary, most of it having been subject to at lecast some

colluvial mixing.
This is no alluvium on the site, although there is mederately broad

paya just beyond the northwestern boundary.

2.5.4 Topography

The sitc occupies the summit and the northern and western slopes
of a rounded hill, the summit of which is of about 350 feet m.s.l.
altitude. The northern slope is dissected by the head of a minor stream
(see Map 5). The hill summit is concordant with others in the vicinity
and they may possibly be the remnants of a Tertiary peneplain. Intense
Quaternary dissection has given moderately steep slopes, and gradients
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over most of the site range from 15° to 250. However the northvwestern
corner occupied by the plots is flatter than this, with gradients rarely

more than 15°

2.5.5 Original Vegetation

The site lies in the same broad belt of degraded land as the
Bukit Temudok, Jakar and Oya Road sites. The land has been through
several cycles of shifting cultivation and, especially in recent years.
the fallows have been of insufficient length. Possibly due to change in
the soil, the normal secondary succession is altered, with lallang becoming

a serious weed problem.

Vinen acquired by the Forest Department the Reserve was covered with
secondary growth of about 3-7 years age, with a high proportion of lallang
and resam. Lallang is the main weed in the cleared area around the plots.

2.5.6 Previous Scil Survey Coverage

The site is in the area covered by the Pakan - Durin reconnaissance
survey (Scott, 1964 (b)). It lies within a delineation of the Nyalau -
Merit compound mapping unit, indicating a cover of Red Yellow FPodsolic soils
of various textures, in a mixture that was too complex to subdivide at the

scale of mapping used (1:100,000).
2.5.7 Soils
2.5.7.1 General

The summit and most of the upper slopes of the hill are covered with
deep, yellow, medium textured soils. The lower slopes, including all the
area occupied by the present plots, are covered with shallower soils,
vhich are also heavier textured and more mottled than the upslope deep
yellow sandy clay loams. The soil mapping units are described separately

in sections 2.5.7.2 - 4 and summarised in Table 12.

2.5.7.2 Mottled Sandy Clay: Rpk

These soils occupy the lower slopes of the hill and underly most of
the present plots. The profile consists of:

Brown fine sandy loam surface.

over Brownish or reddish yellow,weakly mottled,fine sandy

loam teo clay loan.

over Stone line of angular quartz, iron concretions and iron-

coated fragments of shale and fine sandstone.

over Mixed distinct light red, white, very pale yellow, reddish
yellow fine sandy clay - clay. This type of colouring
has been aptly described as similar to 'corned beef'
(Andriesse, 1967). This horizon gradually merges into
weathering shale, usvally at 30.48 iuches from ths surfacs.

o= . T o
{Far Actails  sece Prafile Y30 in
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These 50ils can be regarded as the medium textured (Bekenu family)
analogue of Lutong series in the Red Yellow Podsolic great soil group.
However the presence of common iron concretions in the stone line may
qualify them for Rapak family in the Groundwater Laterite great soil group
(Sarawak Soil Survey Staff, 1966).

The profile drainage of these soils is suspect, as subsoil mottling
and the formation of iron concretions are often indications of intermittent
waterlogging. However, in this case, the iron concretions way be relics of
ferricrete sheet that formerly capped the pre-dissection erosion surface
marked by the concordant hill summits of the area. Similarly the mottling
may not be directly due to present-day hydromorphism, but to incomplete
weathering of the parent material.

2.5.7.3 Mottled Clay: (Ltn)

At the very foot of the hillslope, bordering the paya that lies
immediately northwest of the site, there is a small area of intensely
mottled clays. The profile morphology is similar to the mottled sandy clays
upslope (see above) but there is no stone line, and the distinct mottling

extends upwards almost to the surface. The profile form is:

Grey brown fine sandy loam - finc sandy clay loam with
many distinct yellow, red and reddish brown mottles.

over Brownish yellow fine sandy clay - clay with many distinct

grey, light grey and reddish yellow mottles.

over Mixed distinct red, yellow, light grey and grey silty
clay - clay. This horizon is similar in colour to the
‘corned beef' horizon in the mottled sandy clays (see
2.5.7.2 above), but the greys are more conspicuous and the
red and yellow colours more muted. These soils are deep

and no weathering rock was encountered in the top 48 inches.

These soils are members of Merit family in the Red Yellow Podsolic
great soil group. The intense subsoil mottling is similar to that in
Semongok series (see section 2.2.7.2 above). In the detailed soil survey
of the Oya Road Agricultural Station, similar Belaga Formation analogues of
Semongok series were put into Lutong series (Scott, 1964 (¢)). The Station
is located on the outcrop of the Pelagus member of the Belaga Formation,
but the argillaceous rocks in the Kapit and Pelagus members are almost
icentical, so that the soils formed on them arc probably the same.

2.5.7.4 Deop Yellow Sandy Clax Loams: Bkn

These are the most widespread soils on the site and cover the

Summit and upper and middle slopes of the hill. The profile censists of:



Yellow brown - olive brown sandy loam surface.

over Brownish ycllow fine sandy loam which gradually merges
into fine sandy clay loam and fine sandy clay. This
horizon is very deep (always more than 48 inches) and

there only a few, if any, faint reddish yellow mottles.

From the original auger descriptions these soils were classified as
belonging to the light-textured Nyalau family in the Red Yellow Podsolic
great soil group. However the mechanical analyses of the subsoil samples
from Profile F3D show that the soils in this unit are medium-textured and

should be classified as members of Bekenu family.

These soils are lighter in texture, deeper and less intensely mottled

than the Bekenu family soils on the Jakar and Oya Road sites (see sections
2.4.7.2 and 2.6.7.2).
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2.6 Oya Road
2.6,1 General

This is the main centre of the afforestation research programme .
There are six scparate sites in the 500 acre Government Reserve which was
acquired by the Forest Denartment specifically for this research (Gazette
Notificatior No 527 of 15.3.1966). It lics immediately to the north of
the Sibu - Ulu Cya road, fronting on the road from Mile 11% to Mile 13
(see Map 1 and insct to Map 6). The road from Sibu is being improved and
access to the nursery area, and sites A, B and E is very easy. In order to
reach sites C. D and F it is necessary to walk, up to % mile in the case of
site D

The plots are grouped as 8ix separate sites in the Reserve, but
from Map 6 it can be seen that plots designated as being on the same site
may, in fact, be quite widely separated. Thus the arboretum-sized plots of
Sites B, D, E and F are not adjacent to the main sites cf the same letter,

and may be up to % mile distant from them.

In all, about three quarters of the total number of performance trial
plots, about half of the arboretum-sized (25 trees) plots and all the small
subtractive fcrtiliser trial plots (9 trees) in the Project are situated on

the Oya Road sites (see Table 1).

2.6.2 Climate

The nearest medium term meteorological station is at Sibu airport,

about 10 miles away. There have been rain gauges at P.i.D. road camps along
the Oya Road, but the records from these installations cover such short
periods that they are not useful. The rainfall data for Sibu airport is

Summarised in Table 13.

Table 1

Rainfall at Sibu Airport

(15 years to 1968)

JFHAMJJASONDAnnual
Hean 15 10 12,90 97 20 12 12 15 128

“i“imurr!?asuuaez'?t???%

Notes:
Figures to the nearest inch

(1) These figures refer to the gauge in Sibu town
(after Seal, 1958).

(from Drainage and Irrigation Department Hydrological

Yearbook 1967-8).

(1)
Maximm 23 19 20 20 1% 11 16 14 18 2 20 2 16#(1)



The rainfall pattern is similar to that of Binatang and Sarikei
(see Tables 9 and 11). The depth of rainfall is less and its distribution
less seasonal than for the West Sorawak sites (see Tables 3 and 6) but is
higher and slightly more seasonal than that recorded at Miri (see Table 21).
The climate is in Class 1A (contisuously wet) in the system of Mohr and van
Baren (1554).

It is probable that the sites receive more rainfall than that
recorded at Sibu. Cursory comparison of the rainfalls for the same months
at Sibu airport and the P.W.D. road camp at Mile 1%/ on the Oya Road, shows
that the latter is usually wetter. Unfortunately the records of road camp
are not continuous nor of long enough duration for a more definite conclus-
ion. The situation is parallel to that at Bukit Temudok, Jakar, Pakan Road
and Lambir, in which the sites are set in hillier country and at higher
altitudes than their corresponding medium or long term rainguages. Thus
Sibu is on the fringe of the Rajang Delta swamps, whilst the Oya Road
Reserve is sect in low hills. The Reserve may therefore be expected to
receive a certain amount of additonal orographic rainfall that does not fall
at Sibu.

There has becn a Class A svaporation pan in continuous operation &t
S8ibu airport since April 1963. The data from this installation are summarised

in Table 14,

Table 14

Evaporation at Sibu Airport

J ¥ M A M J J A 5 o n D Annual

Mean 4.9 4.8 5.3 5.6 5.7 5.7 .90 Bt 5 5.4 5.1 54 659
Maximum 6.1 5.0 6.2 6.1 5.9 6.8 7.3 5.9 5.8 5.9 5.4 5.8 622
Mindwun &b 4.6 U5 &8 53 Sk ¢ i 3k o 4.5 46  67.0

Figures to the nearest 0.1 inches

(from Drainage and Irrigation Department Hydrological
Yearbooks 1962-8)

As in all Sarawak stations, evaporation is relatively invariable

and fluctuations in the moisture balance Arce almost wholly at*ributable to

variations in the rainfall.

2.6.3  S0il Parent Material

The Reserve is underlain by the sedimentary rocks of Stage IIT of

the Belaga Formation (Wolfenden, 1960) referred to as the Pelagus member
of the Belaga Formation by Leichti (1960). These are conformable on the
Stage 11 rocks that underlie the Jakar and Pakan Road sites and are litho-

108ically very similar. As in the Stage 1I outcrop. the dominant rocks are



argillaceous, ranging from mudstone to slate, although shales and argil-
1ites are the most common. In the absence of fresh outcrops, these are
all called 'shales'. The shales are dark grey in colour when fresh and are

intercalated with subordinate thin beds of fine-grained greywacke sandstone.

In addition to these thin beds, there are also massive beds of
medium and fine grained greywacke sandstones which may be up to 300 feet
thick. The arenacecous rocks, though subordinate, are of more importance
in this stage of the formation than in any other and account for about 35%

of the total thickness (Leichti, 1960).

Since deposition these rocks have been severely folded and faulted,
and vertical or very stecp dips are gemeral. As the sandstone is harder
than the surrounding shales, the steep dips have given rise to strike ridges,

running roughly southeast-northwest.

Within the Reserve there is a clear division between the southern
section which is underlain by a succession of the thick massive sandstone
beds and intervening mixed shale and thin sandstone beds, and the northern
section in which only the shale and subordinate thin beds of fine sandstone
are found and the massive sandstone beds are absent (Scott, 1965).

Few of the soils found are thought to be truly sedentary and most
of the parent material has been subject to some colluvial movement. How-
ever the correspondence of colours in the soil and those of the underlying
weathering rocks, as revealed by cuttings along the main road, suggest that
colluviation is limited, but it is sufficient to give medium textured soils

in areas where there are shale and sandstone outcrops in close proximity.

In Table 15, the pareat material of the various sites in the Reserve

are classified according to whether shale or sandstone are the dominant

components.

Table 15

Parent Material on the Oya Road Sites

Site Dominant Component of Parent Material
A (both parts) Sandstone
B (both parts) Sandstone
c Sandstone
D (both parts) Shale
E (main part) Mixed sandstone and shale
£ (fertiliser trial) Sandstone

P (both parts) Shale

AL AL
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2.6.4 Topography
The topography of the Reserve has been described by Scott (1965)

and he divides the area into the southern half which is underlain by the
shales and massive sandstones, and the northern half which is underlain only
by shales. In the southern area the steeply dipping massive sandstones
originally formed three parallel strike ridges, but these have since been
eroded, and now form a series of strike - aligned rounded hills, with summits
concordant at 140-160 feet m.s.l. These summits are probably rempants of the
1200 feet' peneplain. Gradients on the flunks of these hills may be quite
steep, often in 20»300 range. Sites A, B, and C are located on the summits
and upper - middle slopes of such hills. The local relief in the southern
area is about 80-100 feet, and the intervening vallies are rather broken
terrain, underlain by mixed shalecs and thin - bedded sandstones. Both the
main site and the fertiliser trial plots of site E are situated in such

terrain.

In the shale area in the northern half of the area, there are no
rocks hard enough to give lithomorphic positive features and the topography
is only gently undulating. Summit altitudes range from 50 to 80 feet m.s.l.,
local relief is rarely more than 40 feet and slope gradients are usually
less than 5°, always less than 10°. Site D occupies the summit and upper
slopes of an interfluve in this type of terrain. The main part of site F

lies on the gently graded lower slopes in the broad shale-floored valley

between the northern two lines of sandstone hills and is much more similar

to site D than to any of the others.

2.6.5 Original Vegetation

There is no virgin, or even very old sccondary, forest left in the

see section 2.3.5).

land that covers

Reserve and thc whole area is regerded as degraded land (
The Reserve lies in the almost continuous stretch of such
most of the lower lying parts of the 1st, 2nd and 3rd Divisions and which
al6o includes the Bukit Temudok, Jakar and FPakan Road sites.

Much of the Reserve is covered with low lallang - resam scrub with

few secondary tree species emerging. ILallang is the commonest weed on the

Planted sites.

2.6.6 Previous Soil Survey Coverage

The Reserve lies in the area that was covered by the broad reconnai -

the final alignment and
icinity of the Reserve

Ssance soil survey that was carried out prior to
construction of the Cya Road (Grant, 1960). The v
Was described as being predominantly underlain by shale, and consisting of

low, moderately steep hills, covered with Red Yellow Podsolic and allied

S
keletal scils of medium to heavy textures.




Before the experimental sites were chosen, a semi-detailed soil
survey of the whole Reservewas carried out by Scott (1965). He described
and mapped the hill soils as being a mixture of Red Yellow Podsolic, Grey
White Podsolic and Upland Gley soils, whilst the relatively broad vallies
in the northern section are filled with Lowland Gley and fairly shallow

peat soils. For details the reader is referred to the original report and
maps'

2.6.7 Soils

2.6.7.1 General

This report is only concerned with the soils of the sites actually
planted. No soils beyond the boundaries of the present plots were inspected
and for a description of the soils of the whole Reserve, the reader is
referred to the report of the original semi-detailed soil survey (Scott,
1965), the boundaries of which are, by and large, confirmed in the present
more detailed survey. In the accompanying map (Map 6) no attempt is made to
extrapolate the soil boundaries beyond the site limits.

In general the sites on the steeper hills are covered with well

drained Red Yellow Podsolic soils, generally of light to medium texture.
Those on the flatter areas are covered with a mixture of Red Yellow Podsolics,
Grey Wihite Podsolics and intergrades between them. These soils are usually

of heavier texture than the Red. Yellow Podsolics on the steeper hills.

sed in Map 6 are described individually

of the soils morphological
should be made to the
profiles described and

The soil mapping units u
below and summarised in Table 17. When more detail
and chemical characteristics is required, reference
relevant profile descriptions in the Appendix. The

sampled by I.M. Scott in the semi-detailed survey (1965) ar
Those described and sampled

e o™

e included for

ease of reference and are preceded by an 'S'.

by the writer in the course of this survey are preceded by an

2:6.7.2 Reddish Yellow Sandy Clay Loam: Nyl

oils on the steep sandstone hills

These are the most widespread s
The profile consists

and are the predominant soils on sites A, B and C.
of:
Yellowish brown sandy loam topsoil.

over Brownish yellow sandy loam, which is increasingly yellow
and reddish yellow mottled with depth.

grer Reddich or brownish yellow sandy clay loam with common

yellow and reddish yellow mottles and medium - strong
clayskins. This horizon bocomes increasingl

depth, but weathering sandstone is not found in top 48

y stony with

inches.

(For details, see Profiles S 713-9; S 720
in Appendix)

-8, S 746-51 and F3BA
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These soils are in the Nyalau family of the Red Yellow Podsolic
great soil group. They are morphologically similar to the soils of the
same family found on the Bukit Temudok and Lambir sites, although

developed on different parent materials.

They are found especially on the upper slopes of the hills and
are clearly derived from parent materials in which the shale component is
minimal. The mottling is thought to be due to localised incomplete
weathering and not hydromorphism, so that the soils are deemed to be well

drained.

2.6.7.3 Reddish Yellow Sandy Clays: Bkn

These soils are also found on the slopes of the steep sandstone
hills and occur on sites A, B and C. The profile morphelogy is very
similar to that of the reddish yellow sandy clay loams, but textures are
heavier. Thus the typical profile is as follows:

Yellowish or olive brown sandy loam or sandy clay
loam topsoil.
over Brownish yellow sandy clay loam with weak-moderate

reddish yellow mottling.

over Reddish yellow sandy clay; more mottled and stony

than above.

These soils come in Bekenu family in the Red Yellow Podsolic great
soil group in the current Sarawak classification. The medium textured Red
Tellow Podsolic soils on the Agricultural Station, to the east of the
Reserve, were classified as Likau series. However these do not correspond
exactly with the soils of this mapping unit, as the colours are generally

less red and the mottling less marked (Scott, 1964 (c)). The soils of this
mApping unit are similar to those Bekenu family soils on the Bukit Temudok

and Jakar sites, but more mottled and shallower than those at Pakan Road.

They are derived from parent materials which are a mixture of shale

and sandstone components. They are thought to be well drained.

2.6.7.4 Reddish Yellow Clays s Mrt

These soils are ounly found on a small, steep, lower slope area on
8ite A The profile morphology is similar to those of the reddish yellow
Sandy clay loams and sandy clays, except that reddish colours in the sub-

S0il are more marked Thus a profile is typically as follows:
Yellowish brown sandy clay - clay loam topsoil.

over Brownish yellow or reddish yellow clay loam - clay with
moderate yellow and reddish yellow mottling.



over Reddish yellow clay with strong - moderate light red,
yellowish red and yellow mottling and strong clayskins.
Increasingly stony with depth, and may merge into
weathering shale by 48 inches.

Thece soils are in the Merit family of the Red Yellow Podsolic
great soil group in the current Sarawak classification. They are similar
to the slightly mottled Merit family soils on the Semengoh and Bukit
Temudok sites. They are derived from parent material in which shale is
the dominant constituent. However the sandy clay surface textures and

fragments of sandstone in the subsoil show that the parent material is
mixed.

2.6.7.5 Mottled Red, White and Yellow Clays: (Ltn)

These soils are found only on site D (both the main site and the
fertiliser trial arboretum-sized plots). The profile morphology is similar
to that of reddish yellow clays (Mrt) described above but yellow and white

colours are much more prominent in the subsoil. A typical profile is as

follows:
Olive brown sandy clay loam topsoil.
over Brownish yellow sandy clay with strong yellow and pale
yellow mottling
over Moderately thick stone line - mostly angular quartz but
also iron-coated shale and iron concretions.
over Mixed distinct light red,yellowish red, pale yellow,

and white 'corned beef' clay - silty clay.
(For details, see Profile F33D in Appendix)

These soils are in the Merit family of Red Yellow Podsolic great
80il group, but the stronger mottling and the possibility of poor drain-
age distinguish them from the reddish yellow clays in the same family on
Site A. The difference between these two soils is analogous to that
between the Seinongok eeries and the unmottled Merit family soils on the
Semengoh site (see 2.2.7.2-3% above). The strongly mottled clay found in
the north west corner of the Pakan Road site (see 2.2.4.7 above) is very
Similar to the soils of this mapping unit. These Belaga Formation
analogues of Semongok series were put into Lutong series when they were

found on the Oya Road Agricultural Station (Scott, 1964 (c)).

These soils occur on much gentl&r slopes than the reddish yellow

clays of site A, so that the mottling may be due to imperfect site drain-
%e. However in the analogous situation on the Semengoh site, where the
Mottled and ummottled soils are adjacent, it is not possible to attribute

e mottling wholly to poor drainage, and differences in the degree of
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weathering of the parent material also play a role. Similarly, in the
Oya Road Merit family soils, the strong mottling in Lutong series may
be partly due to the fact that weathering is less advanced than in the
relatively unmottled soils on site A,

2.6.7.6 Light Grey Silty Clays: (Bnd)

These soils cover large parts of the northern half of the Reserve

and are found on sites D, E and F The profile consists of:
Dark greyish brown loam topsoil.

over Light grey, pale yellow, or very pale brown silty loam
- loam with few yellow, very light grey mottles.

over Colours as above, except that yellow and brownish mottles
may increase. Silty clay loam - silty clay. This
horizon continues to below 48 inches

(e.g. Profiles $705-12, S 738-45 in Appendix)

These soils were put into Bandang series in the Semadoh family of
the Gley soil group by Scott (1965). It is arguable that the placement
in a great soil yroup that is hydromorphic by definition assumes that the
pale colours are due to poor profile drainage. However in placing these
80ils in Kerait family of the Grey ¥hite Podsolic group there is the
implicit assumption that the pale colours are caused by low iron contents
in the parent material. Until more chemical and mineralogical work has
been done this conflict cannot be resolved. However Bandang series is a
Useful mapoing unit and is retained, despite the doubt surrounding its

Position in the higher taxa.

These soils are found in all slope positions in low undulating
terrain, on gradients as steep as 10°. The parent material is predominantly
derived from shale, but the subsoils have high very fine sand and silt con-
tents so that the soils are probably not of wholly argillaceous origin.

2-6.2.7 Light Grey Sandy Loam: Srt

These soils cover parts of site E and a very small area in the

fertiliser trial plots on site B. The profile consists of:
Deep greyish brown sandy loam topsoil.
Over Light grey, pale yellow or very pale brown sandy loam.

Over Colours as above with weak yellow, reddish yellow mottling,
sandy loam - sandy clay loam. Texture usually sandy loam

to at least 48 inches.

(e.g. Profile F3BB in Appendix)
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These soils are in Saratok family in the Grey White Podsolic
great soil group in the current Sarawak classification. The pale
colours are assumed to be due to low iron contents in the predominantly
arenaceous parent material. The coarse texture and the moderately steep
slope gradients rule out poor drainage as a ma jor influence on soil
formation.

2.6.8 Intergrades between Red Yellow and Grey White Podsolic soils:

(Ltn - Bnd)

Bkn - Krt
Nyl - Krt
Nyl - Srt

In additiog?ihe six mapping units so far described, which fall
clearly into either the Red Yellow or Grey White Podsolic great soil groups,
there are four mapping units which are intergrades between them. These are
common on the undulating terrain of sites D, E and F, and small areas are
also found on sites B and C.

In some of these soils, the reddish yellow and light grey matrix
colours are intimately mixed throughout the profile and there are no distinct
colour changes with depth. In others the reddish and brownish yellow colours
"2y predominate at the top, gradually giving way to the pale yellow and light
grey with depth (Profile F3BC is of this type - see Appendix) or vice versa
80 that the profiles appear to be of a 'Red Yellow over Grey White Podsolic'
or a 'Grey White over Red Yellow Podsolic' type. These changes are probably
due to a combination of the juxtaposition of the 'normal' and 'low iron'
strata in the underlying rock and the degree of colluvial mixing. These
Various profile types are distributed is such an intricate pattern that

10 attempt is made to separate them.

As in the Red Yellow Podsolic and Grey White Podsolic great soil
groups, these intergrades are separated according to subsoil texture.
There are three textural subdivisions of the Red Yellow Podsolics and two
of the Grey White Podsolics, but unfortunately mene of the differentiae
coincide, so that four subdivisions of the intergrades are possible. These

8re summarised in Table 16.
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Table 16

Textural subdivision of the Oya Road Red Yellow-

Grey White Podsolic intergrades

Subsoil texture

Yapping Unit S Occurrence

(above 48 inches)

(Ltn - Bnd) Clay, silty clay, Sites D, .F
silty clay loam (Fertiliser trial)

Bkn - Krt Sandy clay Sites B, E, F

Nyl - Krt Sandy clay loam Site E

Nyl - Srt Sandy loam Sites C, E

(Fertiliser trial)

2.6.7.9 Gleyed Alluvial Soils: Bjt

The sites were originally located so as not to take in any signi-
ficant areas of valley bottom land, but it is impossible to avoid all the
minor gullies, and small areas of gully wash alluvium are found on sites
A, B and D. This material is predominantly heavy textured but sharp
textural discontinuities due to the exigencies of deposition occur, and

subsoil bands and lenses of coarser textured material are common.

The profile is poorly drained, with grey colours and rust mottling
extending almost to the surface. There may be a thin (less than 3 inches)
muck layer at surface but this is not usual. The soils are generally un-
augerably wet by 24 inches.

These soils are moetly in the Bijat family of the Gley great soil
group but those soils with a thin muck surface layer qualify for Sebandi
fﬂmily.
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2.7 Nyabau

2.7.1 General

This site lies in the southern part of the Similajau Forest
Reserve. It is close to the true left (south) bank of Sg. Sebatang,
about % mile from the mouth (see Map 1 and inset to Map 7). Access is
by boat from Bintulu and in good weather the journey takes less than an
hour. However the trip involves going round from Kuala Bintulu to Kuala
Sebatang on the open sea, which means access is not possible by small
boat during bad weather.

About 4 acres have been cleared for plots, but only about half of
this has been so far used. There are 10 normal size performance trial
plots (64 trees), In addition there is one performance trial plot (Plot
11) which is planted with 64 trees of Eucalyptus deglupta but at a planting
interval of 12, rather than the normal 8, feet. There are 2 arboretum-
sized (25 trees) observation plots and 12 arboretum-sized fertiliser trial

plots.
2.7.2 Climate

The only long term meteorological station in the vicinity is 6 miles
away at Bintulu, where there has been a rain gauge in discontinuous opera-
tion since 1915. There is also an autographic rain gauge at the Nyabau dam,
which is less than 2 miles from the site, but this is a fairly recent
installation and has available data for only 5 years. The rainfalls at the

Bintulu and Nyabau gauges are summarised in Table 18.
Table 18

Rainfall at Bintulu and Nyabau dam

(i) Bintulu (46 years to 1968)
J F M A M J J A S 0 N D  Annual
Mean 15 11 11 10 10Ensa Y 9 11 12 16 16 18 151

(1)
Maximum S0. .32 26 20 19 2L 22 21 274 25 36 202( .
Minimum 4 1 3 3 Ao dse iy S % 1-10, wvnd 122

(i1) Nyabau dam (5 years to 1968)
Nahg't SRS PEm ST 3N 12 Do 116 )9 1%
Meximum 50 18 11 16 15 17 19 16 1k 2 24 29 -
Ml & "y W - 8 % 3 -6 b 118 -
Notes: Figures to the nearest inch.
(1) These figures refer to 31 completed years only.

(from Drainage and Irrigation Department Hydrological
Yearbooks (1962-8) and Seal (1958)).
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The two stations are clearly very similar, as the high January
mean for Nyabau is caused by the exceptionally heavy rainfall in January
1963. The distribution is slightly seasonal, with the maximum occurring
during the North East monsoon, but the effect is less marked than for the
stations in West and Central Sarawak. The climate is of the type 1A

(continuously wet)in the classification of Mohr and van Baren (1954).

The rainfall at the site is probably very similar to those at

Bintulu and Nyabau as they are all in topographically similar situations.
There has been a Class A evaporation pan in operation at Bintulu
since April 1963, The data from this installation are summarised in Table

19.
Table 19

Evaporation at Bintulu

J F M A M J J A S 0 N D Annual
Mean 5.9 5.1 6.0 6.4 6.0 61 5.9 B.2 6.3 5.8 59 5.0 7.3
Maximum 6.5 5.7 6.8 7.0 6.9 6.5 6.5 6.8 6.2 6.6 6.5 6.0 7%.6

Minimum 6.6 4.8 5.3 5.8 5.0 56 9.4 Bili 5.8 5.5 S 2N 69.5
Figures to the nearest 0.1 inches

(from Drainage and Irrigation Department Hydrological
Yearbooks 1962-68).

From Table 19 it can be seen that evaporation is relatively invari-
able during the year and from year to year. Fluctuations in the moisture

balance are almost entirely due to variations in the rainfall.

2.7.3 Soil Parent Materials

Because of the economic possibilities oﬁuﬁgs coal, oil, glass sand
and heavy mineral beach sands, the Bintulu area/been visited fairly often
by geological parties, the first recorded being in 1913. Much of the
earlier work was incorporated into the report of the reconnaissance geo-
logical survey of the Upper Rajang and adjacent areas (Kirk, 1957).
Although his general mapping scale was only 1:250,000, Kirk investigated
the coastal region from Tanjong Kidurong to Tanjong Batu (see inset to Map
) in detail because of his interest in the ilmenite-zircon beach sands.
The site is therefore covered by a 1:40,000 map (Kirk, 1957 p.144). How-
ever the boundaries in the area of the site on this map are extremely
indefinite, and the site is tentatively mapped as recent alluvial mud and

8ilt deposits.
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In a more recent detailed geological study of the Bintulu area
(Kho, 1968), the site did not come within the area of the general survey,
which was mapped at a final scale of 1:50,000. However the same report
includes an assessment of the glass sand potential of the area, illustrated
by detailed (ca 1:14,000) map of the deposits in the vicinity of the site.
According to this map, the site is situated on the old raised beach sand
deposits. This accords with the topography, vegetation and soils (see
2.7.4=7 below).

These sands consist of almost pure quartz. Total chemical analysis
shows that the sand has an exceptionally high silica content (99.5%+ in
all samples) (Kho, 1968) and the only rather high iron and titanium contents
chemically disqualify the samples from being graded as highest quality glass
sand (Kirk, 1957). The other drawback with the samples is the excessive
proportion of fine sand and silt size grains. The mechanical analyses of
4 samples taken in the area south of Sg. Sebatang are listed in Table 20.

Table 20

Mechanical analyses of Sebatang area raised beach sand samples

in sj T i e ; l
Bicrone) >833 833-495 | U95-246 | 246-175 | 175-147 147 >
ik =
{aigig;i- vefiaﬁiim Coarse Medium Fine Fine sand]:n:ilt
1
Ple number
in Kho,
1968)
5 o 1 Lo 21 9 19 [
§ 1 1 39 13 12 34 i
7 - 3 37 25 24 im0
8 . . 70 17 6 6 ;
o< 8g, "
Notes: Figures to the nearest 1%

(1) USDA fractions are those given in the
7th Approximation (Soil Survey Staff,
1960). :

Analyses by Central Glass Co., Osaka,
1964, (quoted in Kho, 1968).
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The sands vary in thickness from 1 to 20 feet. They generally
overlie heavier textured deposits, which often have very high silt
contents (Kirk, 1957). Over most of the site it is not possible to
estimate the thickness of the sand because of the impenetrable humus
pan, but in Profile F4C there is sand to a depth of more than 10 feet.

2.7.4 Topograpby

The site occupies the top of an old raised beach deposit and there
is no overall gradient, but there are considerable surface irrgularities,
especially in the south eastern corner. The raised beach is about 30 feet
above present mean sea level. There is series of raised beaches and wave
cut rock benches at this level in the area and they are thought to have
been formed during a mid-Pleistocene trangression of  the sea from well
below its present level. Since their deposition,the sea has regressed in
at least two stages, leaving another terrace at 6-10 feet above present mean

sea level (Kho, 1968).

2.7.5 Original Vegetation

The site was covered in Kerangas forest prior to clearing. This
type of forest is very typical of podsolised soils on siliceous parent
materials. It is characterised on aerial photographs by an even, small-
crowned canopy, which ig usually 80-100 feet high. Common indicator tree
species are Casuarina sumatrana, Agathis alba and Dacrydium becarii var.

subelatum (Wood and Beckett, 1961).

2.7.6 Previous Soil Survey Coverage

The site is in the area covered by the Bintulu - Labang reconnaissance
soil survey (Wall, 1963). It was mapped as being covered by podsols of the
Miri and Buso families. No field investigations were carried out in the
vicinity of the Sebatang and the mapping was done by aerial photograph

interpretation.

In an earlier generalised account of the soils of the Bintulu area
(Wood and Beckett, 1961), no mapping was attempted but several profile pits
were dug in kerangas forest, including one near the true left (south) bank
of Sg. Sebatang, to the west of the site. Unfortunately the description

and analyses from this profile pit are not included in the published account.
20?.? Soils
2.7.7.1 General

The aerial photograph interpretation of Wall (1967%) is confirmed by
field observation, and the site is entirely covered by scnils of the Podsol
great soil group. They are subdivided according to the degree of develop-
ment of the humic B horizon. The mapping units are described individually

in sections 2.7.7.2-3 and summarised in Table 21.



2,2.7.2 Podsols with Indurated Humic Pan: Mri

These are the more extensive soils on the site and underlie all

the present plots.
The general profile morphology is as follows:

Thick litter layer (up to 16 inches).

over Dark greyish brown moist medium sand.
over Light grey - white, wet medium sand with many brown
brown

and pale/streaks, especially on vertical crack faces.

over Hard, impenetrable, dark brown - dark reddish brown

indurated sand.

(see Profile F4D in Appendix)

The indurated humic pan occurs at variable depth but, on the site,
it is usually more than 20 inches below the beginning of the mineral
profile. Because of its extreme induration, it was not possible to deter-
mine if the humic pan had been formed at,or just above,a boundary with
heavier textured and less permeable material. However this is generally
the case in podsols in lowland Sarawak (Andriesse, 1969). In an exposure
of this soil along Sg. Sebatang, the humic pan is more than 4 feet thick.
Although the white sand just above the pan was saturated, the bottom of
the humic pan and the pale yellow sandy clay loam beneath it were only

moist,

These soils are in Miri family in the Podsol great soil group
according to the current Sarawak classification. Profile No.3 of Wood and
Beckett (1961) is of this type, although the humic pan is very much deeper.

2.i2,7.3 Podsols with Non-indurated Humic Pan: Bso

These soils are found in the eastern part of the site. Their profile
Morphology is very similar to that of the indurated pan podsols, except that
the white and light grey sand is less wet, and the humic pan is thinner and
not indurated sufficiently to prevent auger penetration. Beneath the humic
Pan there is a deep layer of the raised beach sand. For details of the
Profile morphology, see Profile FUC in the Appendix.

These soils are classified as members of Buso family in the current
Sarawak classification. Profile description No.5 of Wood and Beckett (1961)
1s of this type.
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2.8 Lambir
58,1 General

The site lies in the 600 acres Government Reserve that was created
especially for silvicultural research (Gazette Notification No.1306 of
13.6.69). The Reserve lies on either side of the Bakam feeder road,
stretching from Mile 3 to Mile lgh., The site is situated to the north of
the road at 4th Mile (see Map 1 and inset to Map 8) and, as it is immediately

adjacent to the road, access is good.

About 3} acres have been cleared but only about 1% of these have been
so far used. There is one performance trial plot (64 trees) planted with
Ducalyptus deglupta, 12 arboretum-sized (25 trees) cbservation plots and 12

arboretum-sized fertiliser trial plots.
2.,8.2 Climate

The nearest medium term meteorological station is at the old Lutong
airport which is about 12 miles away. There were rainfall gauges at the
PW.D. road camps at 7th and 9th miles on the main Miri - Niah road, which
were closer to the site, but the records from them cover only 2 or 3 years

and are therefore not used.

The rainfall at Lutong airport is summarised in Table 22.

Table 22

Rainfall at Lutong airport
(25 years till 1968)

J F M A M J J A S @] N D Annual

Boon 55 s 38 ahi Bn il vt v Aht 1 n BvuiOini Mo A8 tdKa W 111
Moionm. < 68 < 20 32 st v 1224 362k, 20 .22, 2 . &5 168
Mininig il 1t bie e lhe ol o Nba-Bstd oind o nihbabibes P Ol

Figures to the nearest inch.

(from Drainage and Irrigation Department Hydrological
Yearbook, 1968 and Seal (1958)).

From Table 22 it can be seen that the Lambir site probably -
®Xperiences a drier and less seasonal climate than any of the others.
However it should be noted that the site is situated on the seaward foot
hills of the Lambir range, so that it may receive a significant amount of
localigseq orographic rain which does not fall at Lutong. Until there is
4 raingauge established at the site, the quantity and reliability of this

Aditional rainfall will remain uncertain
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As a corollary of its lower rainfall, Miri experiences more
amshine than stations in central and West Sarawak (Seal, 1958). There
las been a Class A evaporation pan in continuous operation at the new
liri airport. since 1963 and, predictably, the evaporation is slightly
higher than for any other evaporation pan in Sarawak. The evaporation

fata for Miri are summarised in Table 23.

Table 23

Evaporation at Miri

J F M A M J dJ A 5 0 N D Annual

B 5.3 5.7 6.4 6.7 6.7 6.6 6.6 6.7 6.3 6.1 5.7 5.6 7.2
Jaximum 6.6 6.7 7.1 7.5 7.4 7.5 7.4 7.1 6.7 6.3 6.3 6.0 80.9
Minigum 4.9 4.9 5.9 6.1 5.8 6.0 6.2 6.2 5.1 5.6 4.9 4.8 -0

Notes: Figures to the nearest 0.1 inches.

(from Drainage and Irrigation Department Hydrological
Yearbooks 1962-8).

28,3 So0il Parent Material

The site is underlain by rocks of the Tukau or Lower Miri Forma-
Hons (Wilford, 1961). These are very similar and cannot be distinguished
I the absence of fresh outcrops. They consist of interlayered sandstones,
thales and lignites. There are no outcrops on the site, but nearby road
“ttings and the preponderance of light textured soils show that the sand-
Stones are locally dominant. These are soft and poorly consolidated,
rJ’ellow or grey coloured when fresh, and mostly fine or medium-grained. The
Sibordinate shales are yellow and bluish grey and are not found in beds of
thickness greater than 2 feet. There are no traces in the vicinity of the
fite of the lignitic members ,nor of the conglomeratic sandstone noted else-
Were in the Tukeu formation (Wilford, 1961).

These rocks are thought to have been deposited on the south western
oulder of the north west Borneo Geosyncline during Late Miocene - Pliocene
tmes (¢ - Tgh). Since deposition the rocks of the region have been
SWhject to moderate folding. The site is situated on the southern flank
f the Liku syncline and the beds dip gently northwards at angles of 10-20°,

A prominent feature of these rocks is the abundance of interlayer
eets of ferricrete. These may be up 2 inches thick and are harder and
less permeable than the surrounding rocks, especially when the latter are
“athered, There are also fragments of 'pipestone', which is the local
tame given to old root channels that have been petrified by concentric




gerricrete deposition. As pieces of pipestone are exposed in cuttings,

embedded in rocks up to 4O feet below the present land surface, it is
clear that they are not of recent formation, and probably date from the
time when the rocks were being deposited in shallow, brackish water. In
such conditions the precipitation of ferric oxides and hydroxides road
root channels, with their immediate surroundings of positive redox
potentials, is not suprising and rust-coloured root channels are common
features in most poorly drained soils. However, if the interlayer
ferricrete sheets were also precipitated during the deposition of the

sediments, it is less obvious what initiated their formation.

2.8.4 Topography

The Reserve lies in the northern foothills of the Lambir range.
The hill summite are low (up to 350 feet above mean sea level) but the
.~ topography is fairly rugged because of the high density of drainage lines
~ and their deep dissection. The drainage is generally eastwards, i.e.
parallel to the strike of the underlying rocks, but the pattern appears

to be dendritic and not subject to strong lithological control.

The site is situated on the crest and upper slopes of a north-south
The crest is very narrow and is marked by the tractor path
with gradients in the

aligned ridge.
on Map 8. The upper slopes are moderately steep,
20-30° range.

in the Reserve and in the Lambir
These

Landslips are a common feature
Development Scheme to the east, but there are none on the site.
landslips are thought to be caused by a combination of very intense
precipitation, high surface soil infiltration rates, the presence of sub-
surface layers of markedly lower permeability, and poor soil cohesion.
™e coarse-textured surface horizons become saturated and slip during
heavy rain if there is a subsoil horizon of heavier texture or a layer
of impermeable sheet ferricrete. Many of the landslips visible on the
post - 1963 aerial photography are thought to have been formed during the
exceptional rainfall in the 1962-3% landas. It is interesting that these

areas under non-exploited Mixed Dipterocarp Forest as
For more

slips occurred in
well as in areas of secondary growth and shifting cultivation.

detailed discussion of these landslips, see Wall (1965). If large scale
afforestation planting should ever take place in this area and if coincided
with exceptionally heavy rains, landslips would be a poseible hazard.

2.8,5 Original Vegectation

Until 1964 the whole area was part of the lambir Forest Reserve and
By the 2nd excis-

was under largely undisturbed Mixed Dipterocarp Forest.

ion (Gazette Notification No.L.N.4i6 of 2.3.1964), the Lambir Forest Reserve
Part

was restricted to the area the proposed Lambir Hills National Park.




|

- 80 -

of the excised area, including all of what is now the Silviculture Reserve
qs exploited under licence by Yong Khaw Timber Co. The site itself was
clear-felled early in 1967.

2.8.6 Previous Soil Survey Coverage

The site lies in a delineation of the compound Nyalau/Bekenu mapping
it in the Bekenu-Niah-Suai reconnaissance soil survey (Wall, 1962 and 1966)

indicating a cover of Red Yellow Podsolic soils of light and medium textured.

Part of the Lambir Development Scheme, about 1 mile to the east of
the site, has been mapped at semi-detailed level (Wall, 1965). In that
area, the upper and middle hill slopes are covered almost entirely with Red
fellow Podsolic soils, which range from Merit family (heavy texture) through
Bekenu family (medium texture) to Nylau family (light texture), according
the relative proportions of the shale and sandstone in the parent material.

2.8.7 Soils

The site is entirely covered with light textured Red Yellow Podsclic

soils. The basic profile morphology is as follows:
Discontinuous thin litter and ash layer.
over Yellowish brown, often mottled grey, friable, crumb.

over Yellow or brownish yellow with faint reddish yellow

mottles, weak subangular blocky.

over Reddish y2llow with common distinct yellow and light -
grey mottles. Texture heavier than above horizon, weak
subangular blocky with strong clayskins. This horizon
becomes increasingly stony with depth and gradually
merges into soft weathering sandstone, generally at
depths of 30-48 inches.

These soils are classified as members of Nyalau family in the Red
fellow Podsolic great soil group. They are subdivided into Nyalau and
Pmunjau series on subsoil texture. In Nyalau series the topsoil is
generally sandy loam, going to sandy clay loam in the subsoil. Peninjau
Series soils are lighter textured, with loamy sand topsoils and subsoils
that are not heavier than sandy loam. In both series the sand fractions

&re predominantly medium-grained,

The soil mapping units are summarised in Table 2.
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3, Range Covered by Sites

3.1 Climate

The climate of Sarawak is uniform and is characterised by even
warm temperatures, high rainfall and high relative humidities. Tempera-
ture varies so little from month to month and from station to station
that it can be treated as a constant for the whole state, except for high
montane areas, sc that any subdivision into climatic types can be defined

primarily in terms of the quantity and seasonal distribution of the rain-

fall.

The generalised mean annual rainfall map of the country, compiled
by the Department of Civil Aviation (1961), shows that over 80% of the
country receives between 120 and 160 inches rainfall per annum. Only
limited areas in the 5th Division and the Rejang delta receive less than
this and areas in the lst Divisiocn and along the Kalimantan border in the
3rd and 4th Division receive more. Thus the sites, which vary between 160
inches (Semengoh) and 115-120 inches (Lambir), cover most of the range.

The effect of the Northeast monsoon decreases towards the north
and east and the rainfall distribution within the year is most seasonal
in West Sarawak and most even in the S5th Division (Seal, 1958). However
the pattern appears to be complex, with great local variations, and until
nedium and long term records for more stations are available, it is not
poesible to be more precise. The sites probably cover the range fairly
well with Semengoh having the most seasonal and Lambir having the most even

distribution.
3.2 Geology

The rocks of Sarawak can be roughly divided into 6 formations. The
igneous rocks are treated as one formation, irrespective of age or composi-
tion, because of their relative unimportance. The remaining five formations
are sedimentary rocks, subdivided according to age. The approximate areas
of the outcrops of the rocks of each formation are listed in Table 25,

together with distribution of the sites.
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Table 25

Geological Distribution of Sites

Formation Area of outcrop as Site
% of State
Quaternary sediments 16 1 Nyabau
Tertiary - Neogene sediments 28 1 Lambir
Tertiary - Palaeogene sediments 38 4 Jakar,
Pakan Road,
Oya Road,
Bukit Temudok
Upper Cretaceous sediments ¢ i -
Pre-Upper Cretaceous sediments I 1 Semengoh
Igneous L -

(from Sarawak Annual Report, 1959)

If the location of further sites were to be decided only on geolo-
gical grounds, then the outcrops of the Neogene and Upper Cretaceous sedi-
ments should be favoured, However it is not known whether age differences
between otherwise similar sedimentary rocks are pedogentically or edaphically
significant, so that the imbalance in the present geological distribution

of sites may not be at all important.

33 Topography

The state can be roughly divided into 5 major landscape types.
These are the coastal swamps, the raised beaches, the interior vallies,
the rolling hilly ccuntry and the rugged mountainous area of the interior.

The coastal swamps, both peat and tidal, and the raised beaches
occur as a discontinuous fringe of variable width along the coast. The
alluvial areas of the interior vallies arc not extensive, but may be of

considerable local agricultural importance.

Most of the interior of the country is hilly or mountainous, the
relief becoming greater and the slopes steeper away from the coast. This
area is arbitrarily divided into the relling hills of the pericoastal
areas and the steep mountainous land of the interior, but the boundary
between them is very gradual. The rolling hilly country consists mostly
of the intensely dissected remnants of the 200-350 feet peneplain. Where
rocks of unusual hardness outcrop, pocitive lithogenic features such as
Bukit Temudok stick out cof this landscape. The mountainous interior rises
to altitudes of more than 2000 feet and slopes steeper than 30° are common.
The summits generally appear concordant and may be the remnants of a

Tertiary crosion surface.
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Until the current 1:50,000 topographic survey of the state is
complete, estimates of the extent of each landscape type are inevitably
tentative. The figures in Table 26 below are taken from the estimates of
Dames (1962) and the Sarawak Soil Survey Staff (1969).

Table 26

Topographic Distribution of Sites

Landform Area as ¥ of State Site

Coastal swamps 13 ™

Raised beaches 1 1 Nyabau

Interior vallies 5 -

Rolling hilly country 20-25 6 Semengoh
Bukit Temudok
Jakar
Pakan Road
Oya Road
Lambir

Steep mountainous country 60-65 -

Table 26 shows that there is a strong imbalance in the topographic
distribution of the current sites. The emphasis on the rolling hilly
country is, in fact, slightly exaggerated as the Bukit Temudok site is an
area which is considerably higher and more rugged than the surrounding
rolling terrain. However Bukit Temudok is an isolated lithogenic feature

and is not typical of the mountainous country of the interior.

3.4 Vegetation and Land use

It is not yet known if the type of vegetation or land use prior
to planting has any effect on the performance of the planted trees. If
such an effect is found by analysis of the performance of the trees on
the current plots, the figures in Table 27 will be of interest. The
dreas of the land use and vegetation types are taken from the Lands and
Surveys Department's planimetric estimates of 1966.



Table 27

Land use and Distribution of Sites

land use or Vegetation

Area as ﬁ of State Sites

type

Settlement and permanent

crops (including wet padi) L -

Swamp forest (coastal and peat) 13 -

Kerangas forest 3 1 Nyabau

Hill padi land and secondary 20 4 Bukit Temudok,

forest Jakar,
Pakan Road,
Oya Road

Hill forest 60 2 Semengoh,
Lambir.

Strictly speaking the Semengoh site was covered with secondary
forest at the time of planting, but it had only been cleared and burnt

once ,

The swamp forests are discounted for this type of afforestation, so
that it/%lear from Table 27 that the major imbalance in the distribution
of the present sites is that the secondary forest is overrepresented and
there are insufficient sites on land previously covered by virgin hill
forest. This emphasis on the degraded land of the lowland parts of the lst,
2nd and 3rd Divisions is intentional as this land is largely unproductive,
even for hill padi, and an alternative, profitable use for it would be most

welcome.

-5 Soils

By the end of 1968, over 32% of the state had been covered by
reconnaissance soil surveys. From this base and by aerial photograph
interpretation, a soil map covering the whole state at a scale of
1:500,000 was prepared and published (Sarawak Soil Survey Staff, 1968).
The area of each of the 12 simple mapping units used was measured by the
grid-count method and the results are summarised in Table 28 below.
Where compound units were mapped, the area covered was split equally

between the component simple units.
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Table 28

Great Soil Groups and Distribution of Sites

(1) (2)

Mapping Unit Area as % of State Sites

1 Skeletal soils b -

2 Brown Forest and
associated skeletal
soils Tr -

3 Lateritic and associated
skeletal soils 1 -

4  Shallow Red Yellow Podso-
lic and associated
skeletal soils 63 -

5 Red Yellow Podsolic 6 Semengoh
soils, generally Bukit Temudok
moderately deep 14 Jakar

Pakan Road
Oya Road
Lambir

6 Grey Wnite Podsolic soils 1 Oya Road

7 Podsols 1 Nyabau

8 Gley soils 3 1 Oya Road

9 Saline gley soils 2 -

10 Shallow peat soils g 11 ' -

11 Deep peat soils ) -

12 Recent alluvial soils ;& -

Notes:
(1) To the nearest 1%.
(2) Very small areas not covered by

current plots are ignored.

From Table 28 it is clear that the current plots are dispropor-
tionately concentrated on the deeper Red Yellow Podsolic soils, at the
expense of the more extensive shallow and stony Red Yellow Podsolic and
associated skeletal soils. This imbalance stems from that shown in the
topographic distribution. The deeper Red Yellow Podsolice are the dominant
scils of the rolling hilly country, whereas the shallower soils are dominant

in the more rugged interior.

The only other extensive soil type without coverage by the present
Sitec are the deep peats. This is intentional as it is not anticipated
that afforestation of these areas with the exotic species under test will

be necegsaryv or successful.



4, Conclusions

As mentioned above, the concentration of the present plots in
the low hilly zone, with its predominantly secondary vegetation and
deep Red Yellow Podsolic soils, is intentional. This type of land has
several practical advantages for bulk cellulose production. It is
easier to clear, termite infestation and damage is less likely,and it
is more accessible. At prescnt it is used for shifting cultivation of
declining productivity,and an alternative and profitable use would be most

welcome.,

However this land is highly encumbered with customary rights and,
increasingly, title deeds. If bulk cellulose production proves econo-
mically feasible it may be necessary to coneider supplementing lowland
plantations with areas in the rugged interior. Land pressure and

encumberance is much less in these areas.

The present plots can give no indication of the potential and
problems of afforestation with fast growing species on the steep slopes
and shallow soils that predominate in the interior. If further research
into this type of afforectation is to be given high priority by the Forcst
Department, the siting of some plots in the rugged interior should be
tonsidered. At present there are no suitable areas under permanent Forest
- Department control that are readily accessible to the Silvicultural

Research Section, which is based in Sibu.



Appendix

Soil Profile Descriptions and Analyses

The profiles listed below are described along the lines laid
down in the Soil Survey Manual (Soil Survey Staff, 1951). The Munsell
System is used for the soil colours, which were determined in the field
moisture condition at the time of sampling and description. The
chemical and mechanical analyses were carried out at the laboratory of
the Department of Agriculture's Research Centre at Semongok, using the

methods described in Sim (1965).

In Table 29 the profiles are listed by sites. Those preceded
by an 'F' were described and sampled by the writer in the the course of
this survey. Those preceded by an 'S' were described and sampled by

I.M. Scott in 1965.



Table 29

Soil Proiiles PDistribution

gfer Site Profile Mapping Unit
Fla (Sem)
wenengoh 13 (8em)
F1C Mrt ,
1D Mrt-Krt :
F2B Bkn
i Bukit Temudolk e Mrt
’: ¥2b Nyl .
F2R Mrt ?
| F3a Bkn
Jakar | ¥33 | Bien l
- - 'f :
| y | |
| Pakan Road l ¥30 { Bkn :
| 3D |
- | |
l | i
| 570512 ; (Bnd) '!
' 5713-20 r Hdyl '
| $721-28 Nyl
| Oya Road 5738-45 (Bnd) |
5746=51 | lyl '
F3BA | Nyl 1
| F3B3 Srt ‘;
j F2RC Bkn-Krt [
F3BD (Ltn) E
= 2o Ao, LR e o}
FLC Bso i
Nyabau 1
F4D Mpri
| |
FLA | N
Larbi» i (Ny1) !.
FUB ! (Nyl) |
—L-—- 2 I. 1
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jgping Unit: -

Profile F1A

Mottled yellow clay: (Sem)

e R G.S.G, Family ‘eries
sarak C1ASS1FICAtIONT poy yo1q0p Podsolic Merit Semongok
ation: Between plots 3 2and 4 in pire plantation (see Map 4),
mpography:  Upper slope (rradient 14°) of low rounded hill.
srent material: Bau Formation shale
fgetation: Lallang (Imperata cylindrical.

50 Litter.
25¥ 4/ (olive brown) sandy clay, wmoderate coarse grarular, moist-wet,

friable, but very slightly sticky and plastic, many rcots, much charceal.

Clear regular boundary
25Y 4/4 (olive brown) and wany medium distinct 25Y NS/(preyi, 25Y 7/%
(yellow), 10Y¥R 6/6 (brownish yellow) mcttles, clay loam, mocerate mediuw
subangular blocky with mederzte discontinuous clayskins, meist  firm,
slightly porous, many roots, much charcoal.

Clear wavy boundary
10YR /6 (brownish yellow) and many medium-coarse 25¢ 7/4 (pale yellow)
and few medium distinct 75YR 5/8 (strong brown) mottles, clay loam, weak
coarse subangular blocky with strong continuous 75YR 5/4 (brown) and
10YR 5/6 (brown) clayskins, moist, firm, roots common.

Diffuse boundary
As zbove but texture is clay and roots decrease to few.

Mixed 5YR 6/8 (reddish yellow), 7.5YR 7/8 (reddish yellow) and 2.5Y 8/4%
(pale yellow)with a few medium distinct 257 N6/ (grey) mottles, clay,
noderate wezk fine subangular blocky with weak discontinuous clay skins,
moist, firm, scattered [ine angular quartz grit. fewu roots.

Uradusl vavy boundary
Az above but in addition to the fine angular quartz, there are also
rounded quartz pebblaes of un to 4" diameter., From 44-50 inches there
also fragments of dark red and yellow brown medium sandstone  No roots

Gradual regular boundary

0+ Mixed 5YR €/8 (reddish yellow), 10YR (brownish yellow), 7.5YR 6/8 (reddish
yellew) and 2.5 N7/ (1light grey), clay with patches oi 2.5Y 7/8 (yellow)
=nd 10R S/b4 (weak red) sandy clay, structureless - massive, moist, firm.
plastic, sligntly sticky, scattered fine angular quartz grit, no roots.
e— . _,' e m e sver ) o, .._._.,_|V, e e
;| co Conc. HC o } ‘
Ebﬂpt}:_ H' % i % I ?::tra:tl % of fine earth ~ !
. ; Org.lotall = T T .! sy : Texture 3
B0l b | P |ca | Mg | K Group ComrselMecium Finel iyl ),y ]
L~‘-Fmﬁql,ﬁ_;__”‘J_?pm| PPR | ppm ! ppm (III% Sand% sand sanﬂl % ;
“-2;4.?!2.5"3.13!1701@0 | 750 I3.590 9.6 |4.6 | 5.2 !36.7/15.8.35.8| Sandy clay |
2~ b4, 81,7 0.124120;210 930 1830 po.1 }3.2 | 3.8 BS.Gieo.?i}}.k Clay loan |
710, 4.710.4{0.05100 | 60 |1190{2120 13.6 |3.3 | 4.6 135.5125.5:33.2| Clay loan |
.20 4,9 0.200.051C0 | 11¢ | 1140|2450 fh.7 (2.6 | 3.3 |31.0 18.1.%6.'41 lay !
B34 4.8 0 110.061120 | 110 158013420 8.3 11.7 {2.1 21.5[18.9160.1, Clay -'
#-58! 1+.71 0.1/0.09{180 | 110 1251016110 26.7 15,3 | 1.2 | 6 J+|en.2|69.h; Clay
TPt o AL e SR bl N USSR _IL.__— ._!___,__.. ! i PR
Exchangesble |
| me./100gms '
Ca | Mg | K | N
Vo A0 U5 S s T 900
Sample 1 [1.1 [1.1 l 0.2 181 |
2 (0.7 |0.5 0.2 0.1
3 102 10.2 | 0.1 (0.1
4 (0.1 0.6 !Dql |-
5 10.4 j0.2 | 0.1 ;0.1 |
6 o.;Jo.} 0.2 | j




Profile 1B

ligping Unit.  Mottled yellow clay. (Sem)

G.S.9, TFamily Series
Red Yellow Fodsolic Merit Semongok
licstion: Petween plots 7 and 11 in pine plantation (see Map 4).
limgraphy:  Upper slope (gradient 6°) on low rounded hill
{sgent material. Zau ¥

gravak classification

ormation shale.
keet:tion  Lallang (Imperata cylindrica)

] 2.5YF 3/2 {very Jark greyich brown;, clay loam, moderate medium crumb,
moist, friable, many roots, much charcoal.

Clear regular boundary

13 2.5Y2 L/2 (dark greyish brown) and wany medium distinct 2.9% 7/4 (nale
' yellow), 7.5¥i (/8 (reddish yellow) mottles, clay, weak medium subangular
blocky with v:ry weak discontinuous clay skins, meist, firm, few roots.
occasional charcoal.

Clear wavy boundary
M1 10YR 6/8 (brownish yellow) end many medium distinct Z.5Y 7/% (pale
yellow) and 2.5Y 7/2 (light grey) mcttles, cley, strong-moderate coarse
subangular blocky with moderate discontinuous clay skius, moist, firm,
roots rare

TDif{use boundary
122 7.5YR 6/€ (reddish yellow) and many medium distinct 5Y 7/1 (Light grey)
and 5Y 8/3 (pale yellow) mottles, clay, moderate medium-coarse sub-
angular blocky with strong continuous yellow clay skins, moist, very
firm, roots rare.

Diffuse boundary
@32  Mixed SYR 6/8 (reddish yellow), 2.5Y &/% (pale yrllow) and 2.5% 7/2
(1icht grey), ciay, very weak coarce subangular blocky, meigt, firm, no
rootz, scattered fine angular quartz grit, many stones of dark red
shale

Clear wuvy boundary
fragnents of soft and slightly dark browm aad duskr red hard shale and
fine sandstone set in mixed 7.SR 5/8 (red), 10YR 5/1 (grey), 10YR 7/1
(1ight prey), 10¥2 7/6 (brownish yellow) and 10YR 8/6 (yellow), clay,
structureless - massive, moist, firm, no roots.

1 T e !...__-_I- —— -_‘.. . S — . S - u .T.._.. v — —— — —— - ——— -
Depth | pH | o | %‘T OE?C'v§01 | % of fine earth
E . OL i@ﬁn | . Atrgftju.__ Y R USSR S S -7 < -
g e 7P| Ca | Mg Group Coarcefedim [ Fine |gi1 4 c1ay
[ I[ N J:pp]-_.l i prm | ppm p;pm IIT%! s&ndl sand_ sand ;
ok ' ' l :
.517.70.47/310 | 680 {1300/1910 11.0{5.2 | 4.0 {19.8 33.9143.8{  Clay
.5.,5.210.25{180 | 220 {1180[2190 | 12.8/ 3.0 ‘1‘6 117.8 31.71&5.2 glay
.6!0.800.10 150 | 180 1540|2580 | 15.210.5 | 0.5 [20.9125.6{54.7 Clay
.6.0.40,05/150 | Tr |1400|2040 | 18.41.5 | 2.2 118.7 31.3(54.5!  Clay
.7'0.310.3.2'150 | 110 [1950;3900 { 22.0{1.1 | 0.6 112.3{12.169 3 Clay
.6 0.30.08{170 | 220 |2730|478C | 21.8/3.3 | 0.8 | 7.1124.4i67.5 Clsy
6'0.310.07| 260 | 220 |2430(5590 L21.8 0.5 Lo.j 1 b.BJ: 7.7189.2 Clay
o e T IR S SRR DR — PRI SUISE— S . o S sy i S
ixchangeable
ne./100egms
iCa ? Mg | K Na |
ssmex 8 T B0
210.8 | 0.8/ 0.2]0.1 |
3102 | 0.6! 0.2 | 0.1
4 0.1 | 0.4} 0.2 0.1 |
5101 | 0.4 0.2 0.1 !
5 10.1 o.kt 0.2 [ Ol |
71711 0.kt 0.2 ln.l

i
|
'_




T Profile F1C

wping Unit:  Pale coloured mottled clay: (lirt - Krt)
G.8.a, Family Series
Red Yellow - Grey Merit-Kerait Semongok variant
White Podsolic .
wtion: North west corner of cleared area in pine rlantation (see Map 4)
foregraphy & Bank of upper part of dry gully (gully gradient g9).
fapent material: Gully wash derived from Bau Formation shale
Teatation. Secondary growth.

umpak classifications:

#  10¥R 5/h4 (yellow brown), gritty fine sandy clay loam, moderate fine crumt,
moist, friable, many roots, commen angular gquartose coarse sand-fine grit.

. Clear regular boundary
W% 10YR 6/3 (pale brown) and many fine distinct 10YR 6/4 (light yellrw brown)
and 10YF 6/8 (brownish yellozg mottles,clay, moderate fine angular blocky
with stronz continuous pale brown clay skins, moist, slightly firm, slighty
porouc ped interiors, frequent angular guartz grit.

Gradual wavy boundary

Wk 10YR 7/4 (very pale brown) and many medium distinct 7.5¥% 6/2 (reddish
yellow) and 2.5Y 6/2 (light brownish grey) mottles, clay, moderate-weak
medium subangular blocky with strong coatinuous 10¥i 5/3 {(brown) clay
gkins, moist, firm, comuon roots, common angular and rounded quartz
pebbles (up to %' diam.).

_ Gradual wavy boundary

28 Mixed 10YR 7/3 (very pale brown), 2.5Y 7/2 (light grey), 5¥x 5/8 (reddish
yellow) and few medium distinct 2.5YR 5/6 (red), 7.5YR 7/8 (reddish yellow,
mottles, gritty clay, weak coarse subangular blocky with moderate con-
tinuous 10YR 6/4 (1light yellow brown) clay skins, moist, firm, grit ic
angular and rounded quartz, few roots.

3 Diffuse boundary

842 7.5YR N7/ (light grey) and many wedium distinct 10YR 6/4 (light yellow
brown) and few fine prominent 5k 7/8 (reddish yellow) mottles, few dis-
continuous patches with common medium distinct 2.5YR 5/6 (red), 7.5k

6/8 (reddish yellow) mottles, clay, massive - very weax coarse subangular
blocky withweak discontinuous 10YR 6/3 (very pale brown) clay skins,
moist, very firm, slightly plastic but not sticky, scattered fine angular
and rounded quartz grit noc roots

Diffuse boundary
Very heterogeneous gully wash material. Variation lateral as well as ver-
tical Mixed 7.5'R 6/8 (reddish yellow) 2.5YR 5/€ (red), 10¥R 7/1 (light
grey), 1CYR 5/3 {(pale brown), 10YR 7/4 (very pale brom), texture varies
clay - sandy clay loam - silty clay - fine sandy clay, structureless-
mascive, moist, very firm, plastic, slightly sticky, no roots.

b4

| art o i 1 Conc. HC1 ' i ot :
hthll e :5 f'l‘il g = F‘Xt??ﬁc'bf -i[.rcah 3 :f ‘;f_f}ne g e Texture |
I' (140 i - 4  CoarseMediur Tine {as G
gtﬁ_i X |ppa | pwe | otn ?P%ﬁ%ln_‘»‘ﬂ@b@ﬁ gt o
4,613 61026 150| 220 1370 12010/12.7 9.7 | 9.9 30.8{25.7,29.1 lSand dlay Yoan
4.5!1.510.16| 110{ 220 {1430 | 2550[17.5| 7.7 | 8.1 20.8{20.2 k1.5  Clay
-12,4.710,50,08 90| 10011850 | 2990{20.2| 5.4 | 6.5121.8/20.2 +§u9 Clay
-2214,7.0,2:0.05 70| 110 [2470 | 430  24.5 5.8 | 7.9(22.0 15.;ih3,1 Clay
# 14.810.3/0.05 60| 1002130 | 3350{21.8] 6.1 | 8.0 22.521.1143.5 ; ?lay -
25014,910,30,04 60, 1001830 | 3060{23 1| 5.% 8.2|2%.3;19.6|38.9 Clay loan
{26614 0.4 o 08 60| 10011250 | 2340 20.0{ 3.3 | 7.1129 318.9{40 0| Clay |
Exchangenble
me./1C0gms _
Ca Mg K_-“Il a
Sample 11 1.2}1.% 0.2 0.1 |
2! 0.b 1.9 0.1 10.1 |
3'. 0~3 iy 10.1 g b o l
4{0.110.5!0.1 {0.1 |
5/ 0.2{0.1{0.1 0.1 |
6{0.1]0.k{0.1 0.1 |
1 0.1]0.70.1 i0.1 |
" sl AR s

|
i



Profile F1D

Jamping Unit: Unmottled yellow clay: Nrt

:.t:.'. e e G.5.G. Famil Series
?amﬂm classification: o . Y T Bodaii i Merity 3
lmation  South west corner of cleared area in pine plantation (see Map 4).
fyography : Rounded summit of low hill (gradient ca 29).

hrent material: Bau Formation shale.

legetation: Secondary growth - mostly lallang and resan.

10 Litter.

%3  1CYR 3/3 (dark browa), clay, moderate mediun granular, moist, friable,
abundant rcots, scattered fine angular quartz grit.

Clear regnlar boundary

W5 10YR 7/8 (ysllow) and many fine faint 7.5Y% hue (rsddish yellow) mottles,
clay, moderate medium subangular blocky with streng continuous 10YR 5/%
(brown) clayskins, moist, firm, roots common, scattercd angular guartz
stones.,

Liffuse boundary

B2 7.5YR 7/8 (reddish yellow) and common medium fine faint yellow and
yellowish red mottles, clay, weak coarse subangular blocky with modcrate
continuous 10YR 6/4 (brownizh yellow) clay skins, moist, firm, plastic,
slightly sticky.

Gradual wvavy boundary

B45 7.5¢R 6/8 (reddish yellow) and many mediuw dictinet S5YR 6/8 (reddish
yellowr) and 2.5Y 7/4 (pale yellow) mottles, clay, weak coarse subangular
blocky with mocerate continuous 10YR 6/€ (brownish yellow) clayskins,
moist, firm, plastic but not sticky, few roote, scattered fine angular
quartz grit.

Diffuse boundary

568+ Mixcd 7.5YR 6/8 (reddish yellow) and 10YR 7/8 (yellow) and many medium
prominent 2.5Y 7/4 (pale yellow) and f-w fine very faint vhite mottles,
clay, structureless-massive, meist, firm, sticky, plastic, nc roots,
scattered sngular guartz grit.

e o oty o | L
fknquﬂ i 9 3 %.1 ngf;aitl | % of fine earth
frdec B 1 L e e e e ] TaXtuT'e
. Hﬁj10f51TdEn P |Ca | Mg i K Erpr?knrdee&unlfineE €31t Clay
e | i S opm ' ppm  Ppm ; ppm lIIT"}EE sand'Lﬁand Siril_i ____._.ﬁ.___.._i__,_._ R0t
B I S ! e s .
E - 2,2 3.8T.j AE 140 420 1ha0 :‘.-'_‘]_!'\flii».E% 1.9 i‘;.B llB.? 1?;3: 42.7 ]. E-:lay
f=11i4.5(1,210.18 80| 12011810 1 2840j20.8 | 5.6 |5.9 19.7 15.7 52.9 | CQlay
122614 0.610.07 70, Tr 2210 '-112.')’20.‘3 9:3 15.8 119.8 14 553.9 | Clay
401 5.0,0.3/0.06) €0) 502100 | 3160,25 3| 4.6 |55 17.923 8{58.0  Clay
'%-Sai!u.g;oas‘%o.o‘j 70 220 12040 | 3670 28.4‘| b b 15.3. [18.3] 6.7{60.3| Clay
-68;4.910.2@.051 80! 202230 | 4120, 30.2 3.9 13.8 6.1 46610 Clay
7 7 717 Exchangeable *
| me . /100gms |
|Ca ' Mgl K| MNa |
Sample 1 | 0.21 1.8 0.4 | 0.1|
2 10104101 C.1]
3 1 0.1 0.510.1 | o.1l
h | 01 041021 0.1
5|01 08(01] 0.1]
6 | 0.1 0.80.1] 0.2




Profile F2B

japping unit:  Dkn (Map 3) : Lo

G.5.G. Family Series

Red Yellow Podsolic Sekenu bt

lcation: Road cutting between Bukit Temudok site and Telecommunications
mast (see Map 3).

topography: Summit of Dukit Temudok cuesta (gradient ca 150).

mrent material: Temudok sandstone.

legetation: Secondary growth, including lallang and resam.

yravak classification:

12 2.5Y L4/b (olive brown), fine sandy clay loam, weak fine subangular
blocky, moist, friable, many roots.

‘ Gradnal wavy boundary
25 Mixed 10YR 6/6 (brownish yellow) and 2.5Y 5/6 (1light olive brown), fine
sandy clay loam, moderate medium subangular blocky, moist, slightly firm,
many roots, scattered charcoal,

Gradual wavy bowmdary
525  10¥YR 5/8 (brownish yellow) with few yellowish red patches of weathering
sandstone, fine sandy clay loan, weak-moderate coarse subangular blocky
with moderate continuous clayskins, moist, firm, many roots, scattered
charcoal.

Diffuse boundary
5-38 10YR 6/8 (brownish yellow) with 10Yk 5/6 (yellowish brown) in old root
channels and few reddish brown mottles, fine sandy clay (fine sandy
clay loam in old root channels). moderate-weak coarse subangular blocky
with weak clayskins, moist, firm, few roots, scattered charcoal.

Clear slightly vavy boundary

Bs Hard medium sandstone red weathering colours but white, yellow where
fresh
% % Conc. HC1l Extract % of fine earth
rﬂ Depth pH ing,_Tcstal___________I_ T . Texture
fincheg) Hzo' e TOF Ca | M= | K !Group Cfazﬁ:,:ﬂedn;‘ nng Silt|Clay
4}"‘ vpm| ppm | Tpm | ppm III% sand ; sand | 8an

| {
§0-2'4.4|2.0f0.17{160 | 310 | 820|13k0(10.4 |2.b | h.2 |45.9]23.025.6 Sapdy clay
4 ! o
2-54.6/1.1/0.10{120 | 110 | 750|1340{ 9 7 0.5 | 0.5 |49.6]20.227.9 oa;ldy clay
; i f _ toam
1418 14.8|0.5/0.05{100 {190 | 760{1330112.1 | -~ | 0.5 |49.8/25.6/30.1 Sandy clay

HE%?E_’-P.BIO.ZO.OSL"_IO 210 | 950 (1760 |14.2 |0.3 | 0.5 [48.0| 2.1|52.2]5andy clay

i

Sxchangeable me./100zms.

(=4

Ca | Mg | K | Na |CEC

Sample 1 {0.3 | 0.5] 0.2{ 0.1 1142
20,5 { 0.2} 0,11 0.1 :112.0
310,31 0.31 0.1} Tr {10.1
4 10.31 0.3 0.1} Tr 10.3




uping unit:  Mrt (Map 3)

Profile F2C

G,.S.G. Family Series
Red Yellow Podsolic Merit
iation: Between Performance Trial plots Nos. 7 and 4 on Bukit Temudok
site (see Map 3).
sography: Upper dipslope of Bukit Temudok cuesta (gradient ca 15 o
hmntmaterlal° Temudok sandstone and shale.
rwtation: Lallang (Imperata cylindrica).

yrawak classification:

) 10YR 5/6 (yellowish brown), fine sandy clay loam, moderate medium crumb-
granular, moist, slightly firm, porous many roots.

Gradual wavy boundary
5 Mixed 10YR 5/6 (yellowish brown) and 10YR 6/8 (brownish yellow), fine
sandy clay loam, moderate medium subangular blocky, moist, friable
slightly - firm, porous, many roots.

Clear wavy boundary
59 10YR 6/8 (brownish yellow) with common fine faint pale yellow and grey
mottles, fine sandy clay loam, weak medium - coarse subangular blocky,
moist, firm, slightly proous, many roots, scattered charcoal.

Gradual regular boundary
121 10YR 6/8 (brownish yellow) with common fine distinct pale yellow mottles,
fine sandy clay, moderate coarse subangular blocky with moderate clay-
skins, moist, firm, many roots, much fine charcoal.

Diffuse boundary
1-38  10YR 6/8 (brownish yellow) with few fine faint yellowish red mottles,
clay, weak coarse subangular blocky with moderate clayskins, moist, firm,
few roots, scattered charcoal.

Gradual wavy boundary 4

$50  10YR 6/8 (brownish yellow) with many medium distinct 2.5YR 5/8 (red) and
many coarse distinct light grey mottles, clay, weak coarse subangular
blocky, moist, firm, few roots, many stones - weathering shale.

Diffuse boundary

%80+  As above, but proportion weathering chale increases. ‘eathering shale
is mostly dark grey, with patches of light grey and red.

I"-——-—-v--- -1' ...... e e i S e bt e e :
!E%pvd | ¥ Conc. HC1 Extract % of fine earth | |
= TR S e e AR L ___-r S e I
.('mcmsﬁ H Ogg“iq?:al P |Ca | Mg ' lGroup;Ccsme IMediut;_ Fine Silt [Clay | exvuse
el i ppm{ ppm ppm! ppm | III% | sand’aand sand |
n | e Erw i l
5-2 4.813,0,0.29| 200/ 320 |1420 2690| 10.6{ 1.6 1.3 |34.7|34.5(30.5 | Clay loam
5-5 4,712.0/0.21/163{ 430 {1220 12610 | 11.0f 3.7 | 2.7 |28.5(35.732.5 | Clay loam '
“'9 %.710.910.12| 120! 420 {1160 {2750 | 11.8| 0“51 1.1 |31.5/28.9(36.8 | Clay loam |
*1714.910.910.08| 100/ 110 {1680 3010i 13.3! .31 0.5 [29.9/30.840.0 Cley loem -
- _ - clay
7343‘h9 0.310.13 100/220 1320 {3290 | 15.2! 0.6 0.6 125.8!28.5 46.3 | Clay
2614.910.3 10.07| 120| 220 11680 (4330 | 17. 7l 3.11 1.1 (24.3]32.5/41.7 | Clay
"5314.810.2{0.05) 110/110 {1800 4080 | 15.0! 4.8! 8.1 {58.7]28.5|34.7 | Wleathering
k;nhw*___ ! | E ! | rock _J
Exchangeable me , /100gms .
Ca | Mg K | Na iCEC |
e o R s Y g
Sample 1 (1.6 | 1.6| 0.6 | 0.1 {22.7,
2 10.5 | 0.5{ 0.3} 0.1 |20.2]
3 10.6 | 0.2} 0. 2l 0.1 |18.7,
4 10.2 ! 0.9/01!Tr {19.0,
5104 | 0.3]0.2]Tr [21.4]
6 0.3 | 0.4] 0.2 Tr |27.8
? !o 9| 0.1}{0.2|Tr |2h.1]

i
i




Profile F2D
fapping unit: Nyl (Map 3) G.5.G. Family Series
wravak classification: Red Yellow Podsolic Nyalau

lcation: Chain 7 on western rentis at Bukit Temudok site (see Map 3).

fopography: Upper dipslope (gradient 30°).

nmrent material: Temudok sandstone and shale.

legetation: Secondary growth, including much resam and young trees of
simpor and geronggang.

%0 Litter of resam ctems and leaves, etc.

03 2.5Y 4/L4 (olive brown), fine sandy loam, weak fine subangular blocky,
moist, friable, porous, many roots, much bleached coarse sand .

Gradual regular boundary
3.8 10YR 5/6 (yellowish brown), fine sandy loam, weak fine subangular
blocky, moist, friable, porous, meny roots, much bleached coarse
sand.

Gradual slightly wavy boundary
823 10YR 6/8 (brownish yellow), sandy loam, weak medium subangular
blocky with very weak discontinuous clayskins, moist, slightly firm,
slightly porous, roots common, scattered small, subangular, soft
stones of 7.5YR 3/8 (strong brown), reddieh brown and yellow fine
sandstone.

Clear regular boundary
3.3  10YR 5/8 (yellowish brown), sandy loam to sandy clay loam, structure
masked by stones, with weak continuous clayskins Z‘IOYR 7/6 (yellble7
against the stones, moist, slightly firm, slightly porous, roots
common, abundant soft to hard fragments of red, light grey, yellow
and pale yellow fine sandstone, and many slightly hard fragments grey,
dark grey, pale brown and red shale.

5 Gradual irregular boundary
3347+  As above, but the proportion of stones increases

-

““‘—"-r—-— : e iged P S OO R - e
rebﬂpthpﬂ % % *» Conc. HC1 Extract % of fine earth
kL Ci-8 !ppm | ppm Ippm ppm  III% | sand|sand sandhq
e e T e ST - SRS ERNRSSRES i = i od
'ifﬁﬁlh.z 1.7!0.151110 180[360 680| 3.0 [ 0.1 | 1.1 63.6|18.9 14.8| Sandy loam
1= 74.610.9 0,09 80160} 360 | 840 3.2 o.4 | 3,367.8] 1k.6| 13.6| Sandy loam
(1-1714.8/0.410.06) 60 120|230 | 780l 3.7 0.3 | 2.4 68.8|1%.7 16.9 Sandy loan
832(5.1 o.3io.ol+ 100| 200 | 149 | 2510| 7.0 | 1.k | 2.259.0| 23.9) 20.3| Sandy clay
:;4;3-131‘5.2 0.210.08| 140 190i690 3'.210l 6.52.6 | 1.7 E50.3 35.1 18.0| Stony loam
Al T l0 Seaail g bAS (ka0 haniie e S | A:
Exchangeable me./100gms.
f——— . .|._,.-
Ca|Mg | K | Na | ok
Sample 1 | ©.4|0.2 ! 0.1| 0.1]10.8
2 lo.2,0.2| Tr| 01 7.8
3 |02|% | Tr| 0.1} 7.3
" Te {081 Tel O3 99
5 |T |{Tr | Tr| 0.1}10.5




Profile F2E
upping unit: Bkn (Map 3).
" 2L 520 L G.S.G. Family Series
M Elassificationt Red Yellow Podsolic Merit =
jation: Chain 9 on central rentis on Bukit Temudok site (Map 3).
wpgraphy: Midslope of dissected dipslope (gradient 19°).
wrent material: Temudok shale and sandstone.
jsgetation: Young secondary growth with much lallang (Imperata cylindrica).
%) 10¥YR 4/L4 (dark yellowish brown) with few fine faint 10YR 5/6 (yellow
brown) mottles, silty clay loam, moderate fine subangular blocky, moist,
slightly firm, slightly porous, few fine pieces of sandstone, many
roots, scattered charcoal.
. Gradual slightly wavy boundary
35 Mixed 10YR 5/8 (yellowish brown) and 10YR 4/4 (dark yellowish brown)
with common fine faint 7.5YR 5/8 (strong brown) mottles, silty clay loam,
moderate fine subangular blocky with weak discontinuous clayskins, moist,
slightly firm, slightly porous, many roots, few fine pieces of sandstonme,
common charcoal.
Gradual regular boundary
518 10YR 6/8 (brownish yellow) with few fine faint yellow and 7.5YR 6/6
(reddish yellow) mottles, clay, moderate medium subangular blocky with
strong continuous clayskins /7.5YR 7/8 (reddish yellow)_/, moist, firm,
porous, roots common, few hard stones of 2.5YR 4/4 (reddish brown),
yellowish red and yellow fine sandstone.
Diffuse boundary
B32  7.5YR 7/8 (reddish yellow) with few medium faint 2.5YR 5/8 (red) and
few fine faint light grey mottles, clay, moderate medium subangular
blocky with strong continuous clayskins / 7.5YR 6/8 (reddish yellowl?,
moist, firm, slightly porous, roots rare, few small fragments of soft
hard purple, light grey and red shale.
Gradual slightly wavy boundary
%37 10YR 6/8 (browmish yellow), clay, structure masked by stones, weak clay-
skins against stones, moist, slightly firm, slightly porous, roots rare,
many soft to slightly hard fragments of light grey, reddish brown, strong
brown, reddish yellow and orange shale.
Gradual irregular boundary
M43+ As above, but the proportion of stones increases.
k‘“ '_E‘—---—-_:A.._ }_.. F— — — — -— - - s _.I - - s - ;
Bty | pH | ¥ | % | Conc. HC1 Extract : % of fine earth ! i
| H 0.0rg Totalr— T =" Sy, RS MR T =~}  Texture |
JL|(h°}EE)| 3{20| C! N lP :ca : Mg ‘ K Group ICoarsebbhgmliFlngl Silt Clay! '
ey iewmioenol pondogs | FEL SRR6 9997 op Rt t
{23 ++4/1.9] 0.3 190 500 11010 1910{ 9.7 | 0.4| 0.8 !13.9/39.7/36.8 | Clay loam |
i 5 4.2 1.0/ 0,22 150 400 {1620{2700{10.7 | 1.2| 0.7 |17.1+ 40.2{39.2 | Clay loam |
i23-13 4.8/ 0.5/ 0.11 110 280 ;1720|2360{10.9 | 0.3| 0.3 |23.0{37.0!45.6 | Clay .‘
_;33-2? 4.8/ 0.4 0.10 1191040 | 900/1950| 4.6 | 4,61 1.5 18.1135.3144.2| Clay ;
-;hl-ig !;.9go.7 0.09 1 Eéo 1égo 3830/13.4 ' 1.3} 0.9 -1&.1 33.7,50.5 | Clay |
| **131 5.1 0.3/ 0.10 0 b, 2 l 5 42, '.
S bk b e Rt e st R | e e 0 0
'
Exchangeable me./100gms.
Ca | Mg | K | Na |CEC
Sample 1| 1.3 | 1.2 0.k 0.2 |2b.9]
210.611.1] 0.1 0.1 {17.1]
310.2|0.2f 0.1] 0.1 | 20.0
4! TI‘ 0.2 0-1. Ocl 19‘7'
5| Tr|0.2] Tr | Tr |23.6]
6| Tr 0.21 0.1! 0.1 (24,1
T TR o o e S e N S e et =



Profile F3A
gpping unit: Bkn (Map 4)
uavak classification: T ek Family Series

Red Yellow Podsolic Bekenu -
ation: Road cutting close to observation plot No.5 at Jakar site (see Map 4).
jpography: Summit of low rounded hill (gradient ca 59).
mrent material. Mixed shale, fine sandstone and vein quartz from Kapit member
of Belaga Formation.
fagetation: Lallang (Imperata cylindrica).

03 10YR 4/4 (dark yellowish browzn), fine sandy loam, weak fine crumb (tending
to single grain), slightly moist, friable, roots abundant.

Gradual regular boundary
314 10YR 6/6 (brownish yellow), fine sandy clay loam, weak - moderate coarse

subangular blocky with very weak clayskins, moist, firm, many roots,
scattered quartz grit,

Gradual regular boundary
38  10YR 6/8 (brownish yellow) with few medium faint pale yellow and yellowish
red mottles, fine sandy clay loam, weak to moderate coarse subangular
blocky with strong continuous Z-IOYR ?2/6 (yellow)J? clayskins, moist, firm,
few roots, scattered quartz grit

Clear wavy boundary

B8 Mixed 10YR 6/6 (brownish yellowg and 5YR 6/8 (reddish yellow) with many
5YR 7/4 (pink) mottles, fine sandy clay loam - fine sandy clay, very weak
coarse subangular blocky with strong - moderate clayskins, moist, firm,
few roots, slightly porous, scattered quartz grit.

; Clear wavy boundary

€61  Stone line of quartz grit, dark red fine sandstone and yellowish red
shale set in 7.5YR 6/8 (reddish yellow), fine sandy clay, clayskins next
to stones, meist, firm, no roots.

Clear slightly wavy boundary
{169 Large, fairly hard stonss of yellow, red and purple fine sandstone; clay-
skins next to stones, much quartz grit.

Clear regular boundary

57 Mixed pale yellow, brownish yellow, reddish yellow and yellowish red, fine
sandy clay, very weak coarse subangular blocky, moist, firm, no roots,
much soft (sugary) quartz.

Gradual wavy boundary

B85 Mixed 2.5Y7 7/6 (yellow), yellowish red, reddish yellow, red pale yellow

and white, sandy clay, moderate coarse sutangular blocky with few claysking,
moist, firm, no roots, scattered quartz grit and stones.

i Diffuse boundary
A=l Sllghtly hara purple, reddish yellov and yellowlsh red weathering shale.

o) i = e e ST 2 1
Wepth | pH % | % [ ngtj_ﬂpl Egﬁract____LL .% of fine earth’ I3 i
fw-}l 0 Org-'llml| | Ca | Mg 7 K Croup%rse&hudf‘:.nclsnt Q. 1

{2 f | ay i
e TS Ml | B r _r bt S e -
17 3%52.000.14(120 | 210 | 1120,220& 7.612.6 5.2 49.8 t:]Lg z Zﬁg Sardyc%;aylnﬁt'
-1014.710.6 |0. 210 | 1350(2820; 9.1 0.9 | 4.0 [50.
42815:810:319:03 & | 210 | 1%20,3600(11.7| 1.0 | 3.1 6.7 | 18:3) 35°c| Seandy gy Yo
. lll..q,q_ 5.010.110.0} 90 210 | 1500II.|.1601 14, C}t 1.0 | 3.1 2.1 {19.0 ’-&0.2{ Sandy clay
| 2%615.1/0.1 0.03 70 | 14201 3080(13.5 | 8.7 | 7.235.2 1 19.3 33,8| Sandy cley
i?a-se-s.l-o‘l 0.0% 80 17I+O|69 14.01 3.1 b % | 40.2 | 22.0| 40.7 Clay
?"J9‘93E5.0i 0 o.okﬁoo 210 18001785iw 211.8 | 2.321.7 | 29.0| 5.2 h’r-at}mgsmla
= TP, IS A e A A o4 N el s i s B il B S
Exchangeable me. /100gms,
o vk | W |G
Sample 1 | 0.4]0.1 Io.z U Tr | 1.k
2 {0,301 0.1 0.1113.5
E 0.410.1 0.1 Ir 7.0
0.2{0.2{0.1} Tr | .7.5
5 ]0.2{0.1 |o.1 ™ | 6.3
& 10.310.110.11 Tr | 1&.2
? s s 3 : 0 ]+ . 0.1 . r'..'lt. P 15 '

o

|
i
1
1
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Profile F3B

pping unit: Bkn (Map &)
yawak classification:

G.S8.G. - Family Series
Red Yellow Podsolic Bekenu -

pation: Close to fertilizer trial plot No~1 at Jakar s%te (see Map 4),
mography: Lower slope of low rounded hill (gradient 22 ).
yent material: Mixed shale and fine sandstone from Kapit member of Belaga

Formation.

pptation: Lallang (Imperata eylindrica).

2.5YR 4/4 (olive brown), fine sandy loam, moderate very fine subangular
blocky, moist, slightly firm (to friable), porous, roots abundant, much
charcoal.

Gradual regular boundary
10YR 5/4 (yellowish brown), fine sandy loam, moderate fine subangular
blocky with weak clayskins moist, slightly firm, slightly porous, many
roots, common charcoal.

Abrupt wavy boundary
10YR 7/6 (yellow) with many medium distinct brownish yellow, reddish
yellow, yellowish red, and light brownish grey mottles, fine sandy clay
loam, moderate medium subangular blocky with moderate / 10YR 6/6 (brownish
yellow)_7 clayskins, moist, firm, ped interiors porous, many roots, common
charcoal, scattered quartz grit.

Gradual wavy boundary
7.5YR 6/8 (reddish yellow) with many medium distinct 2.5Y 7/2 (light grey),
and few yellowich red mottlee, fine sandy clay_loam, weak coarse subangular
blocky with strong / S5YR 6/6 (reddish yellow)_/ clayskins, moist, firm,
ped interiors porous few roots, scattered quartz grit.

Clear wavy boundary
5YR 6/8 (reddish yellow) with many medium distinct 5Y 7/4 (pale yellow)
and 5Y 7/1 (light grey), mottles fine medium sandy clay loam, weak coarse
subangular block with strong / 10YR 8/6 (yellow)_/ clayskins, moist, firm,
few roots, scattered fine quartz.

Clear wavy boundary
10YR 8/6 (yellow) with many medium distinct 2.5YR 5/6 (red) mottles, clay
loam, very weak very coarse subangular blocky (tending to massive) with
strong / 2.5Y 7?/4 (pale yellow) / clayskins, moist, firm,non porous very
few roots, abundant quartz grit.

Clear wavy boundary
Mixed 2.5Y 7/6 (yellow), 7.5YR 7/6 (reddish yellow) and 1O0R 3/4 (dusky red),
fine sandy clay, massive with moderate (pale yellow) clayskins against
S;:nes, moist, firm, few roots, common soft - slightly hard weathering
shale.

h%PﬂIPH | % % Conc. HC1 BExtract % of fine earth

H.O

o [;Ef

o=

wnd

L}

-

=J
FUOEEFE 4+ &+

I : |

| Org ol [P [ Ga Mg’ K Group|Coarse Vedium | Fine silt| Clay Texture
C{ N | ppm ppm pptq ppm }L I11%| sand | sand|sand

0413} 210 856i25i51 5.0 05 56.8119.1119.3 [Sandy loam
5%.7117.1|20.6 [Sandy loam -

0.09 110{ 150| 8903120 5.6
51.4112.6(32.0

0.04 80| 370| 880 oo | 5.8 5 2.8 :
| : 9_1 : " ¥
10.04 90| 250{1080 4080 | 7.1 s L] v v o

7 7

: 21011110 4840 | 8.4 6 -

0.05 100! 2101180 {5570 13.3 33,1(20.0(36.1 [Sandy clay

0.0 120! 200] 920 6340 6.7 18.5(39.7 |35.5 [Clay loam
11.0 {44 .6 |34.5 |Silty clay loam

0.0) 120| 110|1000 |8360 2.8 | 5.7
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Topography -
Brent material:

legetation:

Profile F3C
it: R (Ma
fapping uni B P 5) G.S.G. Family Series
urawak classifications: Red Yellow Podsolic - Merit-Rapak -

Groundwater Laterite
Between fertiliser trial plot No.1lO and observation plot No.5 at
Pakan Road site (see Map 5).
Lower slope of low rounded hill (gradient 11°).
Shale, fine sandstone and vein quartz from Kapit member of
Belaga Formation.
Lallang (Imperata cylindrica).

10YR 5/4 (yellowish brown), fine sandy loam, moderate fine subangular
blocky with moderate discontinuous clayskins, moist, slightly firm,
porous, roots abundant, much charcoal. p

Clear regular boundary
10YR 5/4 (yellowish brown) with many medium fine 10YR 6/6 (brownish
yellow) and grey mottles, fine sandy clay loam, medium fine subangular
blocky with strong continuous clayskins, moist,firm, slightly porous,
many roots, much charcoal, few quartz stones.

Clear wavy boundary
10YR 6/8 (brownish yellow) with many medium distinct, 10YR 7/8 (yellow)
and few medium distinct 10YR 6/8 (reddish yellow) and few coarse distinct
2.5Y 7/ (pale yellow) mottles, fine sandy loam, weak medium subangular
blocky with weak clayskins, moist, very firm, common roots, scattered
quartz grit, slightly porous.

Clear wavy boundary
Colours as above, stony clay loam, structure masked by stones, moderate
clayskins, moist, very firm, few roots, slightly porous, abundant stones
are quartz, iron concretions and dark red shale fragments.

Gradual very wavy boundary
Mixed 2.5YR 5/6 (yellowish red), SYR 6/8 (both reddish yellow), and 10YR
8/8 (yellow), stony clay, weak moderate subangular blocky with strong
[ 7.-5YR 6/6 (reddish yellow)_7 clayskins moist, firm, few roots, non-
porous, abundant stoncs are quartz, iron concretions and dark red shale
fragments.

Clear wavy boundary

Colours as above, plus 10YR 5/8 (red), clay, weak coarse subangular
blocky with moderate / 10YR 5/3 (pale brown)_/ clayskins moist, firm,
slightly porous, few roots.

Diffuse boundary
Mixed 10YR 8/6 (yellow), 2.5Y 8/2 (white) and 10R 4/8 (red), wit
yellowish red and reddish yellow mottles, silty clay, weak coarse sub-
angular blocky with strong Z_IOYR ?2/4 (very pale brownl? clayskins,
moist, firm, few roots, reddish yellow and red patches show shale lamina-
tions, very slightly porous.

!

pH | % | % Conc. HC1 Extract % of fine earth
H Total | p q K G Coarse|Mcdium{ Fine | o. Texture
2° 0? N | ppm I(’:Pam IP%H ppm 1119 | sand ‘sand sand | 511t} Clay .
4.9]1.5[0.13 110 24o| 5103070 | 9.3| 1.0 [ 3.6 [4k.1 26.6 {22.1 | Loam !
4.8/1.2/0.11] 110! 100| 500 {3100| 5.5| 5.7 | 4.1 |46.6|24.9|20.8 |Sandy day loam
4.9/0.4/0.09 110, 40| 610(3580| 5.8| 2.6 | 1.9 |[41.8[29.4|24.7 | Loam
5.2/0.3/0.08 90/ 100| 630 4630 | 8.4| 3.6 | 1.5 |36.7|28.9|31.4 | Clay loam
4.9|0.3/0.05 90| 110{1050 |5800 | 12.7| 2.1 | 1.1 |28.3|28.6 |kk.0 | Clay
5.1!0.3|0.06 100{ 120(1220 [7400 | 18.1| ©.6 | 0.6 |19.0|32.6(55.4 | Clay
5.110.2/0.07 100, 230| 8009450 | 19.2| 1.6 | 0.6 | 9.8|48.0(42.9| Silty clay
k.gl0.2/0. 90| 210| 90017350 | 16.5| 0.6 | 0.5 [12.7 [41.6|4k.7 | 8ilty clay
i Exchangeable‘;étjibéémil“
Ca | Mg | K | Na |CEC
Sample 1 [0.1 | 0.5]| 0.2 Tr [1h4.
mle 3 104 | 821630 e
z 0.2 | 0:310:1} Tr 3.0
0.2 O'E 0.1 Tr 7
5 |0.1 | 0.4[{0.1!0.1 | 9.6
6 10.2 | 0.5]0.1{0.1 [14.9
7 0.1 |0.3101| Tr | 5.6
8 101 | 0.1101] Tr | 56|
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Profile F3D
gping unit: Kkn (Map 5)
. o =i G.S.G. Family Series
gavak classification: Red Yellow Podsolic Bekenu -

iwations 8 chains from road along northern boundary of Pakan Road
site (see Map 5).
mography: Midslope of low rounded hill (gradient 25°).

Mixed shale and sandstone from Kapit member of Belaga Forma-
tion.
Secondary growth with much lallang and resam.

went material:
fgetation:

2.5Y 4/4 (olive brown) with few brownish yellow mottles, fine sandy clay
loam, moderate fine subangular blocky, moist, friable, slightly porous,
abundant roots, scattered charcoal.

i

Gradual regular boundary
10YR 5/4 (yellowish brown) with few faint 10YR 6/6 (brownish yellow)
mottles, fine sandy clay loam, moderate fine subangular blocky, moist,
friable,slightly porous, common roots, scattered charcoal.

Clear wavy boundary
10YR 6/8 (brownish_yellow), fine sandy clay loam, weak medium subangular
blocky with weak / 10YR 7/4 (very pale
firm, few roots, scattered quartz grit.

B

Gradual regular boundary
10YR 6/8 (brownish yellow) with few fine faint reddish yellow mottles,
fine sandy clay loam, moderate medium subangular blocky, with moderate
[l 5%k (yellow)_7 clayskins, moist, firm, few roots.

Diffuse boundary
10YR 6/8 (brownish yellow) with few fine faint reddish yellow mottles,
fine sandy clay, weak coarse subangular blocky with moderate dis-
continuous Z‘Z.5Y 7/4% (pale yello:§;7 cleyskins, moist, firm, few roots,
scattered quartz grit.

75

Clear wavy boundary
Many stones of quartz, red shale and soft black iron concretions, set in
material as above.

brown)_/ clayskins, moist, slightly

"{Depth | % | % Conc. HC1l Extract ,% of fine earth 4 e Al
 ingeg) H O|Org{Tctal| P | Ca Mg | K Group (Coaree [Medium| Fine| o
t|C
-_.____,_2 Cc N ? ppm pm ppm pfgn III% sand sand| sand A Yy
U-21k.812,3/0.19] 100 110| 8202400 9.8 | 3.4] 5.8 {51.6{17.8|25.2|Sandy clay loan
5-6li.912.010.17| 90 150| 990/2380| 9.6 | 1.6 5.3 |48.1115.0/26.4f " M ¥
125.1 1.0/0.09] 100 100! 9201|2860 f11.2 | 0.6| 3.9 |47.1{16.6/26.0} " " "
815.210.310.04| S0 190 880|2980(11.8 | 2.0| 4.4 |50.3]12.6{31.6] " " "
54 15.3 0.2 0.03| 50 100 1120{3870 [17.0 | 1.3 ] 3.1 |43.6{14.6|38.4|Sandy clay
275152 0.2 |0.03| 70 210‘1250 3790 [17.0 | 2.6 | 2.4 |39.9|14.8|41.1|Clay
Exchangeable me./100gms.
Ca| Mg | K | MNa |CEC
Sample 1 | 0.2 0.610.2| Tr [11.6
2 (0.1 0.3\ 0.1/ Tr |18.6
30,1 | o4l 0.1] Tr {15.1
b{0.1| 05|01 Tr| 5.2
510.1 | 0.1{0.1]0.1 | 5.1
6 0.2 | 0.k Lo.l Tr | 5.4




Profile 5.705-12
1| japping unit:  (Bnd) (Map 6)

ek e G.S.G. Family

: tion: Se

garawak classification Gréy: Woite Podsblio Kerait ries
or Gley or Semadoh ¥

location: Between performance trial plot 13 and observation plot 3 on
: main Site E, Oya Road (see Map 6).
Topography: Summit of low, gently sloping interfluve (gradient 8
| mrent material: Belaga Formation (Pelagus member) shale.
| Vegetation: ILallang and resam.

10YR 4/2 (dark greyish brown), loam, structureless, moist, friable,
porous, abundant roots.

Gradual wavy boundary
10YR 5/2 (greyish brown), loam, structureless, moist, friable, porous,
many roots.

Gradual irregular boundary
10YR 7/4 (very vale brown) with many medium foint yellow and light grey
mottles, loam, structureless, moist, slightly friable, porous, many
roots.

Gradual wavy boundary
10YR 7/l (very pale brown) with many medium - coarse distinct yellowish
brown and light grey mottles, loam, very weak coarse subangular blocky,
moist, friable, few roots.

Gradusl wavy boundary
1123 10YR 7/4 - 2.5Y 7/4 (very pale brown - pale yellow) with many medium -
fine faint yellow and light grey nmottles, loam, very weak coarse sub=-
angular blocky, moist, friable, few roots.

Gradual wavy boundary
23-34 Mixed very pale brown, strong brown and light brownish grey, clay loam,
very weak coarse subangular blocky, moict, friable, few roots.

Gradual wavy boundary

b5 2.5Y 6/2 (1light brownish grey) with many coarse distinct yellowish
brown and light grey mottles, clay loam, very weak coarse subangular
blocky, moist.

Gradual wavy boundary

554+ 10YR 7/2 (light grey) with many fine distinct yellowish brown mottles
and grey bands from weathered shale, silty clay loam, structureless,
moist, friable, roots rare.

I : | % of fine earth I
Lt:::h’pﬂ ‘Oi T:Hu__,,ﬁ?EE:-EE%héfo?ft _4 i ’ ' Texture
H o| Urg H ! i
5) P | Ca | Mg| K GroupCoarseVedimFine | 1
e l < ppm! pps | ppn | ppm | I1I% | sand|sand |sand Silt Clay L
0.2l4,51.6/0.13 80| 300! 500 ;1800|2.5 | 3.3 | +.337.0 36.5) 14.8 Loam
612 - 5114.5!1.2]0.09 80| 200! 600 | 1900 3.6 | 2.1 | 3.9{38.2{36.0 17.7 Loam
715 - 81 4.6{0.410.05 70; 300 | 600 | 2200| 4.0 | 0.7 | 5.5i40.0(35.1| 17.0| Loam
” 8 a4i4.5l0.3 o.oa 70! 100{ 700 { 1800| 3.1 | 2.4 | 4.1 37.8136.9 18.1{ Loam
14-2314.610.210.08 80| 200 800 | 2400}5.0 | 0.7 | *.5137.2 26,8 21.9| Loam
123.34{ 4.7]0.210.06f 90| 2001000 | 3500{6.7 | 3.3 | 2.0{27.8 36,1% 30.8| Clay loam
3h0s|4.81c.2|0.04 100! 200 (1400 | 5300}8.3 | 1.2 | 1.0(19.7 |k3.7| 35.6] Clay loam
U554 4.710.4{0.08| 90| 300 1100 | 6100 7.3 | 0.1 | 0.4]16.3 sk.6| 30.2] Silty clay
I““'--—---—-l.._.. _.,,___.._.__.......L..__..;_. e e e — Il SISt NSRS (PEISSEaE. SR loam_.___..




Profile $713-20

gpping unit: Nyl (Map 6)
§ : o G.3.G. Tamily Series
ravak olasaification: Red Yellow Podsolic Nyalau -
gation: Between performance trial plots 14 and 15 on main site B,

Oya Road (see map 6).

mography: Upper slope of low rounded hill (gradient ca 20°).

swent material: Belaga Formation (Pelagus member) fine sandstone.
letation: Lallang beneath planted pines.

10YR 2/3 (very dark greyish brown), fine sandy loam, very weak fine
granular, moist, very friable, porous. abundant roots.

Gradual regular boundary
Mixed very dark greyish brown, yellcwish brown and very dark grey,
fine sandy loam, very weak medium grandular, moist, friable, porous,
many roots.

Gradual wavy boundary
10YR 5/8 (yellowish brown) with greyish brown staining cown root
channels, and few fine faint light yellowish brown mottles, fine sandy
loam, stiructureless, mcist, friable, porous, few roots.

Gradual wavy boundary
10YR 5/8 (light yellowish brown) with greyish brown staining down root
channels, fine sandy clay loam, structureless, moist, friable, porous,
few roots.

Gracdual wavy boundary
10YR 5/8 (1ight yellowish brown), fine sandy clay loam, structureless.
moist, friable, porous, few roots.

Gradual wavy boundary
As above cxcept that texture lightens to fine sandy loam.

Gradual wavy boundary
7.5Y¥R 7/8 (strong brown) with many medium faint reddish yellow mottles,
sandy clay loem, structureless, noist, friable, porous, roots absent.

e : _
th‘pﬂ - A { Conc. lC1 Extrac % of fine earth
P | | oo s pi s e R T A e e e T Texture
ches) H.,0 OrgBtal! p | Ca ! Mg K Groupccamqb{ed:iw'Fine Silt:'Clay

; 21C| N |ppmi pom| ppm ppm|ITT%| sand|sand sand! }

—--f_._. b | e ¢ e e e :I_ I e M moemss S e e
aih,ya.olo.ls 90 T 2001 300 900 | 4.7 | 3.4 | 7.6 45.4118.7 14.3 | Sandy loam
6i4.61.410.09 70 | 100! 300 800 [ 4.6 ! 5.4 1 9.8 4i;,7 119.2 114.7 | Sandy loan

b -10/4.5(0.5!0.04 b0 | 100{ 200} 900 | 4.8 | 5.5 1114 [59.6 121.0 1154 | Sandy loan

0-17 4.7]0.3/0.02 50 | 100 400 | 800 | 7.2 5.5 | 8.6[46.5119.2(18.1 | Sandy loan

17-30 14.810.2{0.01 ko | 100 4oO 900 7.6 | 4.9 | 8.545.5119.5:20.3 Sam{ga;la:«'
|!+.9|lo.1io.01 30 | 100{ 400 1000 | 7.4 | k.9 8.7 |44.8(19.6 |20.1 San]dLy clay
i i . i oam

-50;4.8';0.1?0.01 45 | 100! 300 {1200 ! 7.7 | 3.0 | 9.8|46.1123.2]19.2 Sandy loam
5814.210.10.01 30 | 100 200 1200 i9.5 3.1 {10.0 45.7i20.8 20 | Sandy clay

H | | | 1
=t S : \ | L i Sk S St T
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140 As above but consi
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Profile $.721-28

gpping unit: Nyl (Map 6) s b Family P
Red Yellow Podsolic Nyalau &
lcation: Betveen performance trial plots 2 and 3 oa main site A,

Oya Road (sue lap 6).
Twogranhy . lMidslope of low rounded hill (gracdient ca 20-25°).
hrent material: DBelaga Formation (Pelagus member) fine sandstone.
fegetation: Lallang and resam.

grawak classification’

33 10YR %/2 (very dark greyish brown), fine sandy loam, very weak medium
subangular blocky, moist, friable, porous, abundant roots.

Clear regular boundary
311 10YR 5/6 (yellowish browvm) with brown staining in root channels, fine
sandy loam, very weak coarse subangular blocky, mcist, friable, porous,
many roots

Gradual regular boundary
1.0  10YR 5/8 (yellowish browm), fine sandy loam, very weak coarse sub-
angular blocky, meoist, friable, porous, many roots.

Gradual regular boundary

0-31 As atove except texture is fine sandy clay loam and roots are only few.

aiual regular boundary

Gr.
stence is firm.

Gradual regular boundary

048  10YR 5/8 - 6/8 (yellowish brown - brovmish yellow), sandy clay loam,

structureless - massive, moist, friable, porous, roots rare.

] Graduzl regular boundary

%% 10YR 5/3 (yellowish brovm) with many fine - medium distinct light

yellowish brown mottles, and few fine faint pink stains, sandy clay
loam, structureless, moist, friable, porous.

Gradual wavy boundary

B2+  10¥R 5/8 (yellowish srown) with many medium - coarse distinct red and

many fine - medium faint light yellowish brown mcttles, sandy clay loam,
structurcless, moist, friable, porous, few roots.

— e — . :
kﬁ ! }{{ %% | Conc. HC1l Lxtract % of fine earth i
#pth P H | opg Mt ay—r— - ———— ——— g —7— = Texture !
Fhﬂfasin ol Cgr N ]1— P . Ca | Mg ! K [Group/Coars I‘bdhmT‘Fine{siltiCIay |
R 2| ppm| ppm | PPm/ ppo | I11% | sand| sand| sand 1 :
R f ! i I i
0-34.317.9.0.0090 | 200|300 | 900|51 | 4.1 9.7!43 51 21.3 16.2| Sandy loan |
-114.510.6/0.0§ 60 | 200 | 400 | 120016.2 | 3.2 {10.7 45.9 | 22.Q 16.1) Sandy loam |
4.5l0.3/0.03 50 | 200| 400 | 1400l 7.2 | 2.3 |12.4 44,9 | 21.1| 19.7| Sandy loam |
4.4{0.2/0.02 50 | 200 | 400 | 1300| 7.6 | 4.0 { 9.7 !45.4 | 20.7 20.3| Sandy loan
4.5|0.210.01 ko | 100| 400 | 1300{7.7 | 2.5 [10.145.5 | 19.7 21.0| Sandy clay loan
4.610.1{0.01 40 | 100]| 600 | 1700{ 8.0 | 3.1 {11.6143.5| 20.5 21.8} " el
®es6(4.310.110.01) 50 | 100 400 | 1700!8.8 | 2.7 (10.7|41.7| 21.4 22.0] " "
%72|5 4|0.2/0.02 50 | 100| 500 | 2400l 8.6 | 2.9 |[10.7|k1.4 ]| 22.d 23.2] " ™




Profile S.738-45
ping unit:  (Bnd)  (Map 6) G.5.G Family
aravak classification: Grey “hite Podsoclic Kerait 59!‘_5-08
or Gley or Semadoh Sendang
iation: Between performance trial plots 1 and 4 on main site F,
Cya Road (see Map 6).
uwgraphy: Lower slope (gradient 4°),
wrent material: Belaga Formation (Pelague member) shale
legetation: Lallang (Imperata cylindrica)
(-2 10YR 4/2 (dark greyish brown), silty loam, very weak fine granular,
moist, friable, norous, abundant roots.
Clear regular boundary
2 10YR 5/2 (greyish brown), silty loam, weak coarse subangular blocky,
moist, friable, porous, many roots
Clear broken boundary
“7/10 Discontinucus horizon with intervening material from above down root
channele. 10YR 7/2 (light grey), silty loam, wezk coarse subangular
blocky, moist, friable, porous, few roots.
Gradual irregular bouncary
0-14/ 10¥YR 6/1 (light grey) with many fine distinct pale brown and yellow
18 mottles and few medium distinct mauve patches, silty loam, very weak
course subangular blocky, moist, friable, porous, few roots.
Gradual wavy boundary
B8~  5Y 7/1 (1ight grey) with many medium distinct pale brown mottles znd
/25  many coarse distinct rusty root channels, silty loam, etructureless,
moist, firm, roots rare.
. Gradual wavy boundary
#25-  5Y 2/1 (1ight grey) with many coarse distinct pale brown and yellow
2/31 mottles and few medium distinct rusty root channels, silty loam,
structureless, moist, firm, roots rare.
; Gradual irregular boundary
&3  S5Y 9/1 (1ight grey) with many medium faint very pale brown mottles and
%/bs some dark brown staining down roct channels, silty clay loam, structure-
less, moist, firm, rcots rare.
; Gradual irregular boundary
2;1*5- 5Y 7/2 (1light grey) with few fine very faint very pale brown mottles,
Shs silty clay, structure etc. as above.
II { e ;"— --—!- --—-T - — —-— e men - - e ———— ,;. - — e e—ar _.___,—, - - ‘[ -
Iﬂn'e'ﬂth il | o | o | Conc. HC1 Extract. % of fine earth }
e ! LSRR =i e SR L R P Frn T | Text
: IO, —— 3 S exture
'hﬁd’ES)EH ol ? ’Ibtal P i Ca M&. K GroupCoamaMadJm F:.n:z11 Silt| Clay|
| “T-—-—-r_....._»-_....._ _,_L ._._._l Py - H_.-J g s i s s RN I— -—|-- W
& 2|1+.0 2.41 18| 100 200 | 200 | 1400} 1. 7' 0.3 18,1 27,91 53 1 12, m Silty loan
¢- 6ik,311.410. 3001 400 | 1600} 2.3] 0.7 (2.7 28. 6 ' 54.6 12.8] Silty loem
| W is.410.70.06] ?o: | 400 | 2000 2.91 1.0 [2.7 [30.1]52.514.1! 8ilty loax
?ﬁ}fé’.ﬁ.u 0.3l0.03! 60 100 | 200 1600 3.0/ 0.8 ‘;2.3 27.% i 54,4 14,2 Silty lcan
4715 f : i : .
}ggg-lh '0.06! 70 100’500 |?ooo. 4.3| 0.6 |1.6 [25.1|53.5 30.3| Silty loau
1 ! t r :
gﬁs*u 210.1 o 07 S0 | 200 ' 700 !3#00 6.%1 0.4 1.4 121 .8 | 50.6]26.5 ‘ Silty loam .
\ : [ ; *
.§2/31 4.2 o, M) o5' 10 ' 200 | 400 75300 9.3| 0.1 |0.4 '13.8| 48,0 38,1| MAty Bay
{ r/li'j | | I | _ ! loam
,3‘/t5 4.110.3 fo.06/110 | zoowof} 7200{11.41 0.2 10,8 ! 8.4 40,8 43.0] Silty clay’
! "J ' i |
T ] e
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wrawak classification:
location:

fopography :
arent material:
legetation:

Profile S.746-51

Nyl (Map €)

G.S.G, Family Series
Red Yellow Podsclic Nyalau -
Between performance trial plots 3 and 4 in site C,
Oya Road, (see map 6).
Mid elope of low rounded hill (gradient ca 20°).
Belaga Formation (Pelagus member) fine sandstone.
Lallang (Imperata Cylindrica).

10YR 2/2 (very dark brown), sandy clay loam, structureless, moist,
friable, porous, abundant roots.

Gradual wavy boundary

2] 10YR 5/6 (yellowish brown) with few medium distinct yellow and pale
brown mottles, sandy clay loam, weak coarse subangular blocky, moist,
friable, porous, many roots.
Clear wavy boundary
1-16 10YR 5/8 (yellowish brown), sandy clay loam, very weak medium sub-
angular blocky, moist, friable, porous, few roots.
16-45+ 10YR 5/8 (yellowish brown) with light yellowish brown staining down
main cracks, sandy clay loar, weak coarse subangular blocky, moist,
friable, many roots.
P ——— slndape . s
1 ' ! E {
| % ¢ | Conc. HC1 Extract | % of fine earth
L pH | I . , - T 1"  'Texture l
{inhed)| H |0r8-|'1b131 P | Ca : Mg | K 'L:roup'Cane Medium F:u:e Silt{Clay
JL ppm ppm ppm pom IIII% 1.'3anc'1i sand sand
0-24.43.9(0.12 1%01400 200 11000 | ?..uli 1.0| 5.7 (42.3|22.4{20.5!| Sy day lean,
Ji-74.31.200.09 80i200 | 20011000{ 8.9} 1.2{%5.5 k5.1123.3123.10 " "
716 4.2 0.4 0,06 701100 | 400 1100 [ 11.2| 1.4 1 7.k 41.1123.5(25.1 woow
16-24 4.1' 0.2/ 0.04 70/200 | 300'1200 10.9| 1.3 5.7 bk.5(23.2[26.30 » v »®
%29 4.2l 0.2{0.08 70! 200 1 200 11200 11.4! 1.1 1 5.7 180.1122:0129.21 * % ¥
1315/ 4.3 0.1/ 0.01) 70|200 | 500 1500 | 12.4{ 1.1 5.0 |40.0{23.0/29.6] " " "
——e _____,__-'__,_ S ST B PRIt MR atciant s S



Profile F3BA

ing unit: Nyl (Map 6) .
Mapping uni W g ( P 9/ G.8.G8, Family Series

Sarawak classification: Red Yellow rodsclic Nyalau -
location: Site B subtractive fertiliser trial at Oya Road (see Map 6).
. T : - - . ¥ o]

Topography: Upper slope of low rounded hill (gradisnt ca 107).
Parent material: Belaga Formation (Pelagus member) sandstone.
Jegetation: Planted pines with much lallang (Imperata cylindrica).

0-3 10YR 2/2 (very dark greyish brown), fine medium sandy loam, moderate
medium crumb - fine subangular blocky, moist, friable, porous, many
roots, much charcoal.

Clear regular boundary
3.6 Mixed distinct 10YR 7/ (very pale brown) and 10YR 4/2 (dark grayish
brown) with many medium faint 10YR 3/2 (very dark greyish brown)
and common medium distinct 10YR 7/) (light grey) mottles, medium
sandy loam, moderate - strong fine subangniar blocky, moist, slightly
firm, porous, many roots.

Abruot slightly wavy boundary
512 Mixed distinct 10YR 7/4 (very pale brown), 7.5YR 7/8 (reddish yellow),
2.5Y 8/2 (white), 2.5Y N7/ (light grey) z2nd 7.5YR 6/6 (reddish yellow,,
sandy loam - sandy clay loam, weak medium subangular blocky, moist,
slightly firm, elightly porous, common roots.

Diffuse boundary
12-29 2.5Y 8/6 (yellow) with many tine distinct 2.5Y 17/ (light grey), 7.5
YIi 7/8 (reddish yellow) and few fine prominent SYR 6/6 (reddish
yellow) mottles, sandy clay loam - sandy loam, very weak medium
subangular blocky, moist, slightly firm, slightly porous, few rcotc.

Diffuse boundary
%-52  Mixed distinct 2.5Y B3/4 (pale yellow), 10YR 7/1 (light grey) and
7.57TR 7/8 {(reddish y21llow) with common fine jrominent 2.5YR 5/8
(red) mottles, sandy clay loam, weak medium - coarse subangular
blocky with weak discontinuocus clayekins Z-loYR ?2/4 (very pale
brown)_7 along ¢ld reoot chonnels, moist, firm, slightly plastic,
non sticky, ncn poreous, few roots.

Clear reguiar boundary
265+  Mixed faint 2.5Y 7/2 (light grey) and 10YR 7/4 (very pals brown) with
comreon fine reddish brown rusty rcot channels, sandy clay loam, weak
coarse subangular blocky, meist, firm, plastic, slightly sticky, no
roots, common fine hard subangular fragments of 2.5YR 6/6 (light
red) and 2.5YR 4/8 (red) iron - stained sandstone.

YB. From 43 to 65+ i1nches part of this profile is occupied by a boulder
of hard reddizh yellow, red and strong brown medium sandctone.
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Profile F3BB

japping unit:  Srt  (Map 6) G.8.4. Family Series

sarawak classification: Grey White Podsolic Saratok -

location: Between plots 3 and 4 on arboretum site E at Oya Road (see Map 6).

Topography « Mid-upper slope of low rounded hill (gradient ca 100).

farent material: Belaga Formation (Pelagus member) sandstone.

jegetation: Planted pines with much resam (Gleichinia linearis) and shrub sized

secondary trees e.g. Simpor.

(-9 10YR 5/2 (greyish brown) with common medium distinct 10YR 6/3 (pale
brown) and 10YR 7/2 (light grey) mottles, sandy loam, moderate fine-
medium subangular blocky, moist, friable, but very slightly indurated,
porous, many roots with a concentration of large tree roots at 7-9
inches, much charcoal, much bleached coarse quartz sand.

Clear slightly wavy boundary
9-21 Mixed faint 10YR 7/1 (light grey), 10YR 8/5 (very pale brown) and 2.5Y

8/4 (gale yellow) with many fine distinct 10YR 6/4 (light yellowish
brown) mottles, sandy loam, weak medium - coarse subangular blocky,
moist, friable, porous, common roots and many old root channels (often
light yellowish brown stained but some dark brown), common charcoal.

Diffuse boundary

Mixed faint 2.5Y N7/ (light grey) and 2.5Y N8/ (white) with common
medium faint 2.5Y 7/2 (light grey), many fine faint distinct 10YR 7/4
(very pale brown) and 10YR 6/4 (light yellowieh brown) and few fine
prominent, 7.5YR 7/6 (reddish yellow) mottles, sandy loam, weak coarse
subangular blocky with weak discontinuous clayskins / 10YR 7/2 (1ight
grey)_? and brown to dark brown humus coatinges below 44 inches, moist,
friable, slightly porous, few roots but many old root channels (often
filled with light yellowish brown - brown material), scattered charcoal.

Gradual diffuse boundary
Colours as above plus few fine prominent 10YR 8/6 (yellow) mottles,
sandy clay loam, weak coarse subangular blocky with rare discontinuous
clayskins but much organic staining on ped faces / 10Y 4/3 (brown to
dark brown) and 10YR 6/4 (light yellowish browm)_/, moist, firm, non
porous, rare roots and few old stained root chamnels, rare charcoal.

Conc. HC1 Extract

Mg | K
Ppm | ppm

o e

% of fine

Medium] Fine
sand

earth

g |
% | %

Texture

Ca Group

Silt
III % .

Clay

§ -
i

13.5
10.9
12.4
14.1
18.2
22.6

Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loar
Sandy clay
loam

| 66.8

63.2
67.6
67.9
66

.1
60.8

3704130
350| 630
450! 700!
520]1010
6802030 |
280 34401

g,

8858838 E

Exchangeable me./100gms.

g

Na

Sample

-

o Fo e
OOOPOO
SENST SIS R g ¥
+
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Profile F3BC
i it: Bkn - Krt (Map 6) ,
fapping “nl_ P6) g s.a. Family Series
sarawak classification: Red Yellow - Grey Bekenu-Kerait -
White Podsolic
location: Between performance trial plots 5 and 6 on main site E,
Oya Road (see Map 6).

Topography: Lower slope of low convex spur (gradient ca 50).

%rent material: Belaga Formation (Pelagus member) sandstone and shale.

fegetation: Planted pines with much resam and lallang.

0-3 5Y 4/1 (dark grey), sandy loam, weak medium crumb, moist to wet, fri-
able, very slightly plastic, very slightly sticky, porous, many rcots,
much charcoal.

' Clear regular boundary

37 2.5Y 5/2 (greyish brown), with many medium faint 10¥YR 7/4 (very pale
brown) mottles, sandy loam, moderate medium subangular blocky breaking
to moderate medium crumb, moist, friable, slightly firm, porous, many
roots, common charcoal.

Abrupt regular boundary

7-25 5Y 7/1 (light grey) with many fine distinct 10YR 7/8 (yellow), 2.5Y
7/4% (pale yellow) and 10YR 6/3 (pale brown) mottles, sandy loam, very
weak medium subangular blocky breaking to weak fine subangular blocky,
moist, firm - slightly firm, porous, few roots, rare charcoal.

Gradual diffuse boundary

%-53  Mixed SYR 6/8 (reddish yellow), SY 7/1 (light grey) and 2.5Y 7/6 (yellow)
with many medium faint 10YR 6/3 (pale brown) mottles, sandy clay loam,
moderate coarse subangular blocky - prismatic with strong vertical
cracking planes, strong continuous clayskinson vertical faces, moist -
wet, firm, plastic, sticky, non porous, few roots.

Clear regular - slightly wavy boundary

5366+ Mixed 2.5Y N7/ (light grey) and 7.5YR 7/8 (reddish yellow) with few
medium distinct 7.5YR N6/ (grey) mottles, sandy clay - sandy clay loam,
very weak coarse subangular blocky - massive, wet, very plastic, sticky,
non porous, roots rare, scattered stones of hard white quartz grit grad-
ing to medium sized angular stones below 60 inches.

Pl g . FEropr-petoe el = 1 “i
B g | | 9| Oone. HOL Bctract sdtwan |
 lincheg) 1 O CrEs P | Ca| Mg | K |Group @arséﬂedmn; Fine| | | :

E | < pm| ppm| ppm | ppm III%% sand | sand  sand|Silt|Clay.

l""“- P # = _.; .___,,__,____.,______ll_____.,__‘_.L___.. s e ! , _; ik
o309 1.100.09 40| 90| 410} 950| 1.4 | 4.4718.0 |57.0/10.7/11.2| Sandy loam

5-64.7|0.600.06 30| 10| 370| 630 1.1 | 6.8[25.4 | 52.7| 9.7/10.1! Sandy loam

418 14,7 | 0.1'0.02 20 | Tr | 540i1360| 2.8 | 4.4)17.1 [58.8 11.5]13.5‘ Sandy loam

iSMO 4.8 | 0.10.02 30 | Tr | 870(2290| 5.6 | 4.6 13.1 |51.8 14.5-|22.0 Sandy clay

' : : loam

|

5566 4.7 | 0. - | 4o | Tr |1250(3950| 7.2 | 4.7 1.2 | 38.0{17.6{30.2| Sandy clay
-‘L..J_..____-__ _____L____ =3 J__- 5ot _i.____' UL TS M _i_ 1 loam e

| Exchangeable me./100gms.
Ca | Mg K Na |CEC |
Sample 1 {0.7 { 0.2] 0.1} 0.1 | k.7
210, | Tr | Tr | 0.1 h.l;
3102 ] o Te 0] 40,01
b 0.2 | Tr | Tr [0 | 3.5]
SO |-Tr i 0.1] 0.1 L_5.8
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Profile F3BD
ipping unit: (Ltn) (Map 6)
= T G.5.G, Family Series
fowmlp: classilication: Yl SN ox Podsolie Merit Lutong

location: Between performance trial plots 11 and 12 on main site E

at Oya Road (see Map 6),

lopography: Upper slope of low, gently sloping hill (gradient ca 4°).
mrent material: Belaga Formation (Pelagus member) shale.
legetation: Planted pines with much lallang and resam.

2.5Y 5/2 (greyish brown) with common medium distinct 10YR 6/4 (light
yellowish brown) and 2.5Y 7/4 (pale yellow) mottles, clay loam - silty
clay loam, moderate iine subangular blocky, moist, friable - slightly
firm, slightly plastic, non sticky, porous, many roots and few old
root channels with faint brownish yellow and reddish brown staining,
much charcoal.

Clear wavy boundary
Mixed 2.5Y 7/4 (pale yellow), 5Y 7/3 (pale yellow), 5YR 6/6 (reddish
yellow), and 5Y 7/4 (light grey), silty clay loam, weak fine subangular
blocky - massive, moist, firm, slightly plastic, non sticky, porous -
slightly porous, common roots, rare charcoal, common medium sized black
very hard iron concretions,especially in lower part of horizon.

Clear irregular boundary
2.5YR 6/8 (1light red) with many fine distinct 2.5Y 8/U4 (pale yellow) and
2.5YR 5/6 (red) mottles, gritty clay, structure masked by grit, moist,
very firm, slightly plastic, non sticky, non porous, rare roots, grit is
iron concretions as above and hard angular fragments of iron-stained
shale.

Clear irregular boundary
Mixed 7.5YR 6/8 (reddish yellow), 2.5YR 5/8 (red), 2.5Y 7/6 (yellow) and
2.5Y N7/ (light grey), silty clay ~ clay, massive - very weak very coarse
prismatic with strong continuous pale brown clayskins on vertical crack
faces, moist, firm, plastic, slightly sticky, non porous, rare roots,few
old root channels with yellowish brown staining.

Diffuse boundary
Mixed streaky 2.5Y 7/8 (yellow), 2.5Y N7/ (light grey) and 5YR 6/8
(reddish yellow) (streaks appear laminar especially below 48 inches),
silty clay - clay, massive with few vertical cracke, clayskins as above
and not seen below 35 inches, moist, very firm, plastic, slightly sticky,
non porous, no roots.

EHE . o e . he
1 ﬂjpﬁ % | % | Cone. HC1 Bxtract % of fine earth
pth ' : Texture
! 12 1.8 LN 1IT% | sand | sand | sand| "~ ARY
W-H.M_L___F ppm | ppm | ppm | ppm E 1
;g- 413.810.8! - l110! 50| 420{1270| 2.2 | 0.6 | 0.9 | 42.5|45.1(14.6| Loam
P=914.8l0.3] - {100| 10| 510/1360! 2.9 | 1.2 | 0.8 { 40.5|63.7| 2.2| Silt loam
Wabls 0l0,2{ - 120! 10| 930/2270; 7.k | 4.3 | 0.6 | 30.4]41.6]28.3| Clay loar
8-2314.610.2| - |1ko| 10 |1590|3880.11.1 | 0.3 | 0.4 | 20.1{36.3| 47.7| Ciay
R34 i4.710,11 - [130| Tr|2000{6050{19.8 | Tr | 0.1 | 8.4 30.4{60.4 Clay
@‘ 7001} = |110} Tr|2170/6770/10.5 | Tr | 0.1 10.5 k1.2 49.0| Clay

Exchangeable me./100gms.

Mg | K | Na |CEC |

Ca
Sample 1 | 0.4} Tr | Tr |0.1 8.0
2 0.6 | 0.1 Tr !0.1 4.6
5 j1.010.2] Tr 10.1 6.5
4 11.910.1 I Tr 0.1 8.4
5 < O i o Fon WBM R o Sk H d e 5 9.9
6 2 1 0.110.1 10.9




fapping unit:  (Nyl) (Map 8)

Profile FLA

G.8.G. Family Series

sarawak classification: Red Yellow Podsolic Nyalau Nyalau

lecation:

Close to plot 8 on Lambir site (ses Map 8).

Topography: Upper slope (gradient 20 - 25°),
Pirent material: Miri/Tukau Formation soft fine sandstone.
legetation: Originally Mixed Dipterocarp Forest - now thick secondary growth.

0-2

519

1934

%2

Rs62

827l

2.5Y 7/b4 (pale yellow) with many medium distinct 7,5YR N3/ (very
dark grey) and few fine faint 10YR 6/3 (pale brown) mottles, sandy
loam, moderate medium granular with_very weak discontinuous clay-
skins /10YR 7/4 (very pale brown) /, moist, friable, slightly
porous, many roots.

Gradual regular boundary
2.5Y 7/4 (pale yellow) with many medium distinct 10YR N3/ (very
dark grey) and few fine faint 7.5YR 5/8 (strong brown), 10YR 6/3
(pale brown) mottles, sandy loam - sandy clay loam, weak fine
subangular blocky with weak discontinuous clayskins Z-loYR /4
(very pale brown)_/, moist, firm, slightly porous, many roots.

Diffuse boundary
2.5Y 8/4 (pale yellow) with few fine faint 5Y 7/3 (pale yellow),
2.5Y 6/2 (1light brownish grey) mottles, sandy clay loam, weak fine
subangular blocky with weak discontinuous clayskins / 10YR 6/3
(pale brown)_/, moist, firm, porous, few roots.

Gradual regular boundary
2.5Y 8/4 (pale yellow) with few fine faint 2.5Y N7/ (light grey)
and 2.5Y 6/4 (light yellowish brown) mottles, sandy clay loam,
moderate medium subangular blocky with moderate continuous clayskins
[ 10YR 7/4 (very pale brown)_/, moist, firm, very slightly porous,
few roots, common old root channels filled with mixed 2.5YR 6/2
(dark grey) and 10VR 5/2 (greyish brown) sandy loam.

Gradual wavy boundary
10YR 8/6 (yellow) with few fine faint ?7.5YR 5/8 (strong brown) and
2.5Y N7/ (light grey) mottles and few faint rusty root channels,
sandy clay loam, moderate medium subangular_blocky with weak con-
tinuous clayskins / 2.5Y 7/b (pale yellow) 7, moist, firm, slightly
porous, roots absent.

Graduzl wavy baundary
10YR 6/8 (brownish yellow) with common medium distinect 2.5YR N7/
(light grey) and few fine faint 7.5YR 5/8 (strong brown) mottles,
sandy clay loam, weak medium subangular_blocky with weak discontinu-
ous clayskins'zia.BY ?/4 (pale yellow)_?, moist, firm, slightly
porous, roots absent, common stones of slightly hard pale yellow,
dark red and dark reddish brown iron-stained sandstone.

Gradual regular boundary
2.5Y 7/4 (pale yellow) with common medium distinct 7.5YR N7/
(light grey) and 10YR 6/8 (yellowish brown) mottles, sandy clay loam =
sandy clay, weak moderate subangular blocky with weak discontinuous
clayskins ZHIOYR ?2/4 (pale brown}_7, moist, firu, non-porous, roots
absent, many stones of hard dark brown pipestone and slightly hard
- hard strong brown, reddish yellow and weak red iron-stained sand-
stone.



Profile F4A (contd.)

— T . i

ol i % Conc. HC1 Extract % of fine earth ' '
e | olore rstat——— o Texturs |
| = H =l P o g f K Grou me“ﬁ i Fine 2 ‘
L&mnas) 2 C ‘ 5l p;m ;‘1&1 ppn |TTT% ] sand cand| sana| Si1t|Clay
fp.zk.h 1.310,09 60| 60 | 610/1930| 3.8 | 0.1] 2.5 [67.1/16.7{14.5| Sandy loam |
¢-5k.410.80.08/ 75| 80 | 660i2220| 3.5 | 0.4| 1.9 |66.3|16.9|14.5| Sandy loam
10-12 4.5 10.5/0.05| 60| 61 | 730{2360| 3.9 | 0.2| 2.0 {63.1|15.5[17.0| Sandy loam |
%-2814.710.2/0.04| 60| 61 | 856|3100{ 5.1 | 0.1| 1.7 {60.0{16.9]22.1 Saxig;ar clay
m
57-39 4.7 | 0.110.04| 80 | 80 {1020{3050{ 5.1 | 0.2 1.4 |59.2|14.0]|23.7 ~ditto-
50-52 4.7 | 0.1/0.04| 90| 60 |1160|4320; 8.1 ' 1.1! 1.7 |52.5/15.2]30.9 ~ditto-
M-73 4.6 {0.110.06]110 | 60 |1470{4500| 8.2 | 5.2 2.0 | 40.4{19.1]32.6 ~ditto-
Exchangeable me./10Cgms.
Ca | Mg | K | MNa |0EC
Sample 1 | 3.1 |4.5 ] 0.1 Tr | 5.0
2.0 0.2-10:3:40:2 | Tretolih
3 0. |01 4 O} Ty | A2
Lio.1}0.1 0.1 Tr| 4.0
5{0.210.1 | 0.1} Tr | 9.2
6lo.3(0.1 {Tr | Tr! 5.3
710.1 0.1 o.zi Tr 110.4
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Profile F4B

fpping unit: (Ny1)  (Map 8)

vt 4 G.5.G. Family Series
wk L7 t -
jawak classification Red Yellow Podsolic Nyalau Nyalau
geation: Detween plots 9 and 10 on Lambir site

Jopography - Upper slope (gradient 25 - 300).

terial: Miri/Tukau Formation soft fine sandstone.

fegetation. Originally Mixed Dipterocarp Forest - now thick secondary growth.

10YR 6/4 (light yellowish brown) with many medium distinct 1OYR 5/2
(greyish brown), 10YR 6/2 (dark greyish brown) and many medium faint
10YR 5/6 (yellowish brown) mottles, sandy clay loam, moderate fine sub-
angular blocky, moist, friable, porous, abundant roots, much bleached
coarse angular quartz grit,

Clear-regular wavy boundary
10YR 6/6 (brownish yellow) with common fine very faint 10YR 8/6 and
10YR 8/8 (yellow) mottles, sandy clay loam - sandy loam, weak medium
subangular blocky breaking to moderate fine_crumb, clayskins on worm/
root channels Zﬂg.BYR 7/6 (reddish yellole?, moist, friable, many roots,
patches of coarse sand in old worm channels.

Gradual regular boundary
Mixed faint 10YR 7/8 (yellow% and 2.5Y 7/6 (yellow) with common fine
distinct 7.5YR 7/8 (reddish yellow) and 2.5Y 8/4 (pale yellow) mottles,
sandy loam to sandy clay loam, weak medium subangular blockg th mode=
rate - weak discontinuous clayskins ?QlofR 7/6, 7/8 (yellow _5? moist,
slightly firm, few roots.

Diffuse regular boundary
7.5YR 7/8 (reddish yellow) with many fine faint 5YR 6/8 (reddish yellow),
2.5Y N7/ (light grey) and many medium faint 2.5Y 8/4 (pale yellow), 2.5Y
6/6 (yellow) mottles, sandy loam - sandy clay loam, moderate medium sub-
angular blocky with strong continuous clayskins 1-7.5YR 7/8 (reddish
yellow)_/, moist, firm, ped interiors slightly porous, few roots.

Gradual wavy boundary
Mixed distinct S5YR 6/8 (reddish yellow) and 2.5Y 7/4 (pale yellow) with
many distinct 2.5Y 7/2 (1ight grey) motties, sandy clay loam, structure-
less - massive (to very weak coarse subangular blocky), moist, firm, very
slightly porous, no rcots.

Diffuse boundary
Mixed distinct 5Y 8/3 (pale yellow), 2.5Y 7/2 (light grey) and SR 6£/8
(reddish yellow), sandy clay loam - sandy loam, structureless - massive,
moist, firm, non porous, no roots.

eially go paetiasd sed faces axgl cesy.
{ ] |
| % | % | Conmc. HCL Extract | % of fine earth
; | ! . et e, : S SO I S TR T
’ Pndij OEOES'IT"’N“J-!—} Ca | Mg | K QGroup [Coaree| Medium Fine] Si1tl Cla
| 2| ' pom | ppm | ppm | ppm |II1% | sand|sand |sand| ™ < 5
2:2.410.14 80 | 60 650 {1700 3.6 | 0.2 |2.1 |61.6 | 17.1 17.9 Sandy loan
311.0(0.07 80 60 830 ilth 4.8 | 0.6 2.2 160.1 | 14.6j 20.3| Sandy claj
| loam
610.1(0.04 60 | 160 | 730 {1930 4.6 | 0.2 12.4 162.9|15.3 18.3| Sandy loan
6l0.1{0.04 70 | 60| 980 {2600 6.4 | 0.1 |1.7 [57.3|13.9| 24.7| Sandy clay
loam
610.1/0.04 80 | 601200 |26106.8 |0.1 2.3 [55.4|15.2 2.4  -ditto-
510.1 o.o% 70 60 260 [321006.9 | 0.5 [1.6 [54.6|16.1 28.4 ~ditto-
s

Exchangeable me./100gms.
Ca Mg ' K Na | CEC

SRR 4

‘0.1 | Tr

Sample 1| 0.2 | 0.4 ' 9.1
2/0.2|0.1 i0.1| Tr |8.1 |
310.110.1 { Tr ; Tr [ 7.3
40,1101 | Tr | Tr |8.4
S|P (oA ! Tr| T 1729
6} 0.1{0.1 ' Tr |8.7 |

|
|
|
i



Profile F4C
-_%ming unit: Bso (Map 7)
JLSE B i G.S.G. Family Series
lmmmk classification: Podsol Bome 2

wation: Western, unplanted section of Nyabau site (see Map 7).
mography: Flat raised beach, with slight micro-relief.

Gpent material: Quaternary raised beach deposit.

wetation: Originally kerangas forest.

Lo 2.5YR 3/4 (dark reddish brown) litter, roots still clear but leaf
laminae completely disintegrated. Abundant large tree roots; layer
3 of wood 2sh at 1-2 inches, rare bleached coarse sand grains.

' Clear regular boundary
iw 7.5YR 4/2 (brown to dark brown), sandy loam - sand, structureless =
single grain, very moist, loose, roots abundant, much bleached grit.

Gradual regular boundary

18 2.5Y N4/ (dark grey) with many medium to fine very faint patches 2.5Y
N6/ (grey) and few fine faint reddish brown, and orange (along root
channel) mottles, sand, very weak medium subangular blocky breaking
to give single grain, moist - wet, friable, very porous, many roots.

; Clear wavy boundary

'LWQI Mixed faint 10YR 2/2 (very dark brown) and 10YR 4/%, 10YR 5/3 (brown

. brown to dark brown), loamy sand, moderate-weak medium angular blocky,
moist - wet, friable, hard (indurated),many roots, very porous.

Clear irregular boundary

M-  2.5Y 7/4 (pale yellow) with few distinct streaks of 7.5Y 4/4 (dark

/0  brown) and patches of orange, yellow and reddish brown, sandy loam -
sandy clay loam, moderate medium subangular blocky, iron staining along
ped faces (especially horizontal surfaces), moist, slightly firm - fri-
able, but darker patches are siightly brittle, roots rare.

Clear irregular boundary

D/20- 2.5Y 8/4 (pale yellow) with many medium faint 2.5Y 7/2 (light grey),
§3%  2.5Y 8/6 (yellow) orange, reddish brown, dark brown patches, fine sandy
clay loam, weak - moderate medinm subangular blocky, moist, firm, non
porous, roots absent.

Gradual irregular boundary

%/%- 5Y 8/2 (white) with abundant patches 10YR 2/2 (very dark brown)

3  especially on vertical ped faces and many fine faint distinct yellow,
reddish yellow, orange, brown, reddish brovn mottles along old root

4 channels sandy clay loam - sandy loam, weak medium subangular blocky

tending to massive, moist, firw, slightly porous, roots absent but

many old root channels.

Clear regular boundary

Bl 2.5Y 7/4 (pele yellow) with many medium faint distinct 2.5Y 7/8
(yellow), 7.5YR 7/8 (reddish yellow) and few reddish brown mottles,
sand - loamy sand, single grain, moist, friable, roots absent.

k. Gradual regular boundary

1856 5Y 8/3 (pale yellow) with many medium vory faint 5Y 8/2 (white) and
5y 8/6 (yellow) mottles, sand, single grain, moist, loose, roots
absent.

Diffuse boundary
Mixed 5Y 8/1, and 5Y 8/2 (white) with few patches of 5Y 8/3 (pale
yellow) sand, structureless - single grain, moist, loose, no roots.
This horizon continues to 120 inches + (auger).
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Profile F4D

ppping unit: Mri (Map 7)
. G.S.G. Family Series
urawak classification: Sikard Mird
weation. DBetween performance trial plots 4 and 5 on Nyabau site (see Map 7).
kpography: Raised beach with marked microrelief.
mrent material: Quaternary raised beach deposit.
lsgetation: Originally kerangas forest.
10 Dark reddish brown litter.
§ o %
05 5YR 4/2 (dark reddish grey) and many bleached / 7.5YR N7/ (light grey) /
| coarse sand grains, sand, structureless - single grain, moist - wet,
i soft, few roots.
. Gradual slightly wavy boundary
510 Mixed distinct 10YR 6/2 (light brownish grey) and 7.5YR 5/2 (brown’
- with many bleached / 2.5Y N8/ (wh:.te)_? coarse sand grains, sand,
structureless - s=ingle grain, wet - moist, soft, rare roots.
Clear regular boundary
1017 Mixed distinct 2.5Y N8/ (white) and 2.5Y 6/2 (light brownish grey) with
few fine faint 2.5Y 5/2 (greyish brown) mottles and streaks of dark
organic matter in old root channels, sand, structureless - single grain,
wet - moist, soft, roots absent.
. Gradual wavy boundary
17-21 Mixed distinct 2.5Y N8/ (white), 10YR 6/3 (pale brown), 2.5Y 6/6 (olive
! yellow) and 2.5Y 5/4 (light olive brown), sand, atructureless - single
grain, wet, soft, roots absent.
Clear wavy boundari
130+ Mixed faint 7.5YR N2/ (black) and 10YR 4/2 (very dark grey), sand,
structureless - massive, wet, hard (indurated), roots absent.
This horizon is too wet and toco hard for the pit to be deepened.
| PR M : ¢ 5 A o
.t | i
Qﬁepth o | % ! % |  Conc. HC1 Extract | % of fine earth
| org iI s Bpvee: e sissssamus SYESI PPV SR A Texture |
Yictee) 301"y | P | Ca * Mg : X Group Ecsrzellf:::gﬂ Z‘;ﬁ;mllt Clay ;
i i ppm ppm| ppm | Ppm,III% san :}
3+ 0/ 3.2/40.90.54 180 1110!1360 R P S i, iy bl Bt |
i . ;+ 4.3|1.4/0.08 Tr 1 60 T,_- 0.7 | 0.4 |24.670.0 E.Gl 3.5| Sand :
zi - 9/5.6/0.2/0.01 20 60 IO,? 0.5 4.4 82.9 1.1 2.9{ Sand
1512-15'5.7 o.1l0.01 Tr | 60 T | 0.7 | 0.5/19.5{78.1| 1.4| 5.1| Sand
1320/ 5,41 0.1/0.01 20 I 3101 Tr | 0.8 | 0.3 14,6 {78.6| 5.9| 3.2| Sand
"'dk-}o 3.8 3.5 .Ollw Ty | Tr ‘Tr 0.6 | 0.9 25.0|64.8| 0.9| 9.6| Loamy sand/;
i 2l lo | ‘ sand i
!I Ebcchangeable me . /100gms .
| .
' Ca | Mg | K . Na | CEC
Sample 1 |1.4 ';10.4! 0.4k 0.1 | 85.7
2! Tr | 03T 1021 3.4
3| Tr | Tr i Tr ¢ Tr| 0.1
B! o | T T | Tri 0.6
5| Te| T | Tr | Tr| 0.
6{ Tr | Tr ‘lTr 0.1|1!+.8
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EXPERIMENTAL AFFORESTATION SITES SOIL SURVEY
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Performance trial plot (64 trees). g, Lobong
[] Arboretum plot (25 trees).
. Soil auger inspection
S. CHINA
W FaA Described and sompled soil profile pit.
SOIL MAPPING UNITS
Brownish yellow - yellow sandy loam over reddish yellow ‘
sandy clay loam
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LESEND SOIL MAPPING UNITS
R e s Boundary of Reserve. Brief Description
. Road

Reddish yellow and brownish yellow soils. Sondy loom at

100 Form line (feet).
surface grading to sondy clay ot depth. Weathering rock often
|j Arboretum plot (25 trees). begins 30 - 48 inches.
¥ e Soil auger inspection .
¥roe Described and sompled soil profile pit. Pale yellow, light grey or white colours predominant through-

out profile. Texture increoses from sand at surface to
sondy loam or sandy clay loom ot depth. Deeper than 48

LOCATION
inches.
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s |0 inches thick) ot surface.
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SOIL MAPPING UNITS

Form line (feet).

Arboretum plot (25 trees). Mottled brownish yellow sandy loam - sandy clay loam, over

. d, yellow o hite 'corned beef clay horizon lly with
Soil auger inspection. g8 i Mg - y T e

stone line of rounded quartz gravel ond black iron concretions

Described and sampled soil profile pit.

at boundary. Moderately deep (24 —48 inches to weathering

shale).
LOCATION

N a ,
G@V purin : Colours similar to above, but texture is clay throughout, No stone
el .---’"‘-—F, ] " .
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: or clay at depth. Deep (48+ inches to weathering rock).
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i SOIL MAPPING UNITS
! Brief Description
I
Thick litter over thin organic coloured topsoil.
|
: Mri Light grey or white wet sandy subsoil horizon
overlies indurated and unaugeroble brown humus pan.
H Similar profile to Miri, but white sand less wet
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110
4 Pan overlies deep, pale yellow sand.
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