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Introcduction

This report covers the detailed 501l surveys carried out
on the experimental afforestztion 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 interested in only one or two of the
sites, so 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
lires laid down by the Soil Survey Division of the Department of
Agriculture (Sarawak Soil Survey Staff, 1966).



1 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
afforestation using fast-growing exotic or indigenous species. 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. 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 €% trees, planted on a square 8 x 8 grid
at intervals of 8 feet. Where plenting material was 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.

Following the initial disappointing performance of the earlier
plots, a fertiliser trial was begun. This in fact consists of two
separaote investigations. The first consists of a seriec of paired
arboretum - sized plots, of the same size as the observation plots.

One plot of cach pair receives full fertiliser treatment and the other
is a control. The second investigation is designed to discover which
particular plant nutrients are limiting by the 'minus one' subtractive
technique. ¥ach subplct in this investigetion consists of § trees
planted on a 3 x 3 square grid at intervals of 6 feet. There are 27 i5 of
these subplots laid out in two blocks at Oya Road (see Map 6).

The distribution of the various types of plot is summarised in

Table 1. Table 1

Losation of experimental afforestation plots

Mumber of Plots
subtractive i
Site Performance trial :§E:;§+SEBE%$:§15§5 fortiiiser Erial |
(64 trees) and fertiliser trials (9 trees) _ |
Semengoh 11 ! 1k i
Bt. Temudok 10 1 17 -
Jakar - 18 -
Pakan Road - 18 -
Oya Road 93 76 203
Nyabau 11 14 &
Lambir 3 24 _
Total 126 | 181 203




1.2 Location and S¢ils 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 so that
the cxtent to which condition (¢) was fulfilled was uncertain. Accordingly,
when the Forest Department planncd its own soil survey section, the detailed
soil survey of the sites was given first griority on its programme, as
Project SL1 of the 1966-70 Forest lLiesearch Development Plan. The section
was eventually formed in 1968, and the field work on the sites carried out
in 1969 and 1970.

2 Soil Survey of Sites

2.1 Methods
2.1.1 Field

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

and A.F.0.5 Abdul Manaf bin Sairi and James Dawos Mamit).
of

The soils were inspected by meanc/h feet augers with 2 inch Edelmann
heads. The auger inspections in the plots were located relative to the
trees. In the areas beyond th: plote the aupgerings were located at slope -
corrected one chain intervals along compass traverses. On the completion
of the auger surveys. soil profiles were described and sampled for analysis
to illustrate more fully the characteristics of the main soil tyves 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,C00 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
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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 a2t 1:10,000.

The absence of contour infermation on the Bukit Temudok, Nyabau and
Lambir maps considerably reduces their value. It is the policy of the
Department of Agriculture Scil Survey to stipulate the provision of large
scale topogravhical maps as a precondition for detailed and semi-detailed
g0il surveys. In the light of the experience gained in this survey, such

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

Large scale aerial photography is available only for the Semengoh and
Oya Road sites. The others are covered by the normal 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

fo Bite 9EEEEEEE Aerial Photographs
Location of sites L. & S. Series 1 3 -
Semengoh L. & 8. Topc 1/106 L. & 8. 6/68 605
1(
Buki t 29
Bukit Temudok Silvicultural Research
Section plot location -
map
Jakar L. & 8. Series 2%
Sheet 2/111/14/16 -
Pakan Road L. & S. Berieg 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- -



2.2 Semengoh

2.2.1 General

The Semenzoh 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 easy (see Map 1 and incet to Map 2).

Above %4 acres have heen 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) obeervation plots and 12 arboretum-sized

plots as pert 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 meteorological
station at Kuching airport, 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 Depsrtment meteorclosmi~al tower in the Semengoh
Arboretum, about % mile north of the site, but this installation
collects data from different levels within and beneath the canopy 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 sunchine and
duration of dry spells, and the rcader is referrcd to that report for a

fuller description.

Table > summarises the rainfall data from Kuching airport and the

Semongok Agricultural Station.



Table 5

Rainfall at Kuching Airport and Semongok

Agricultural Station

(i) Kuching Airport (16 years tc 1968)

L S IR vt T g, GG SN SRR Sl I e g
Mean ek 25 1% 11 A1 8 8 S Y (Nl LR - P (/) 158
Maximum 46 61 24 17 16 13 16 15 16 22 16 24 -
Minimum 8 10 7 b 6 5 1 3 5 6 8 10 -

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

Mean 25 26 A6 ;- 32 .5A0 7 a8 8 8.0, 32 .18 160
Maximum 50 43 25 17 314 . 12 331..15 12 16 16 26 -
Minimum 16 15 9 8 8 i 3 3 S 6 6 12 -

Figures to the nearest inch.

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

Table shows that the rainfall distribution is markedly seasonal,
with the maximum occurring during the Northeast monsocon (lWovenber -
February) . However, even durinm the drier part of the year, the mean
monthly rainfall does not fall below 4 inches, so that the climate iz of
type 1A (continuously wet) in the clascification 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, se 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 &

Gvaoporation at Kuching Airport

S P s TRl WS SUNE e (NS UNSSSE - SRRR o SNER: M . G 7S

Mean 6.6 S.4 5.7 6,063 6.2 5.8 6.1 6.1 6.0 6.1 56 72.6

Maximum 9.7 6.4 7.0 2.0 7.3 7.0 6.0 2.7 6.5 6.5 7.6 6.h 67.2

Minimum < $5.2 4.8 4350 5.1 54 5.0 52 57 5.2 5.3 45 8.1
Pigures to the nearest 0.1 inches

(from Drainage and Irripation 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 one 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 evaporation. 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 Soil Parent Material

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 outcropé 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 F1C in Appendix).

The rocks of this Formation have been subject to at least one 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 S5g. Engkabang. The slopes are steeper in this
part of the site and gradients may be as high as 250.

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; Scott, 1964 (a)).
This soil type is widespread over the outcrop of the Bau Formation argil-
laceous sediments and is found in the area to the south and west of the

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

The site is entirely covered with heavy textured soils 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 Podsolic soils, but the third is transitional to

the Grey White Podsolic great soil group. The mapping unite 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
be 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, yellew clays in which any mottles present are only
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
separate 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: lrt - Krt

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

between Kerait and Merit families.

Within the site, profile F1C (see Appendix) illustrates this soil
type, and rounded quartz pebbles are found in the subsoil, but other
profiles in this soil type elsewhere in the Forest Reserve do not have such
pzbbles. The area in the south east of the site, which has many subseil
rounded pebbles, is covered with the mottled yellow clays and not the pale
coloured soils. Because of these aromalies, 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 Temudol
2.5.1 General

The site is situstsd in & Governmeat Reserve close to the summit
of Bukit Temudck and about 4 miles due south of Simangsang (see Map 1
and inset to ¥ap 3) There is & Telecomuunicutions Department mest on
thie summit of the hill, and the metslled access road to this installa-
ticn runs through the northeastern cornsr of the Reserve, so that access

ic good.

The leserve was specifically created for silvicultural research
(Gazette Notification No.982 of 12.6.1964) and covers mbout 25 acres, of
which only 3 acres have been so far clearsed and used. There are 10 jalch o
formance trial plots (64 trees), 3 arborctum-sized (25 trees) observation

slote, and 1h arborstum-sized fertiliser trial plots.
2 %.2 Climute

The nearest medium term meterological Station ic at 3imangsang, &
miles away  There is also a rain gsuge at the Temudok Agricultural Stztion,
which is about a mile away, at the foot of the hill, but unfortunately this
ie a recent installation and has available data for oaly 4 years The

rainfall data from these tuo gauges ar: summarised in Table 5.,

Tah}e 5

fainfall at “irancgeng and Temudok

Aericultural Station

(i) Jimanggans (32 yeare to 1968)
g F B A b J J A 3 0 n D Annual
ilean 317 12 13 k. 9 9 - S s . S | 152
Mectimum 31 26 23 33 22 15 25 20 38 3k 2 29 187
Minjmum 7 2 7 3 5 3 1 3 3 108

o
£ 0
(0+]

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

Mean 18 9. L33 38130 9 g i F A v S S 135
Maximum 28 17 2% 1% 13 13 12 16 11 14 16 20 157
Minimum 7 Ik £ 2 9 7 7 2 % b ? 9 12 130

Figures to the nearest inch.

(from Drainage and Irrigation Department Hydrological
Yearbooks 1964-8 and Seal (1958)).

From Table € it can be seen that the reinfall distribution is less

seasonsl than for Kuching (sce Trble 3) Ik this respect the rainfall

pattern is more like that of Central Seraw:l:, bu% the denth of precipitation



e

at Simanggang 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
Teble 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 ie situated in the swvamps and presumably receives little
or no orographic rain. The gauge at the Agricultural Station is on the
landward side, and presumably in the rainchadow, of the isoclated 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 probably receives additional orographic rainfall,
50 that it may be a little wetter than Simanggang and considerably wetter
than the nearby Agricultural Station. The mean annusl rainfall at the

site may well be over 170 inches.

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

sumarised in Table 7.
Table 7

Svaporation at Simanggens

J B OB A R F keaiE 0l D konoad
Mean 6.0 5.2 5.4 56 5.5 5.3 55 54 5.4 99 .55 5.7 67.1
Maximum 6.5 7.1 6.1 6.3 5.9 59 €4 62 6.6 6.9 6.6 7.4 74.7
Hinimum 5.6 4.1 5.0 4.9 4.9 4.0 51 4.8 4.7 5.0 4.9 5.0 61 2

Figures to the ncarest 0.1 inches.

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

Evaporation appears to be slightly lower than at Kuching (see Table k)
but similar to, or slightly greater than, that at Situ (see Table 14). How-
ever the small month-to-month aad yesr-to-year variation is characteristic
of all three stations.

2.3.3 Soil Parent Materials

The area is underlain by sedirentary rocks laid down as a post-
orogenic shallow water basin deposit, probably in Bocene times. The sand-
Stones forming the Marup and Temudok ridges and the intervening shalcs 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 geclogical
account of the whole state it is proposed that they be regarded as members
"L the Silantek Formation, which includee both the Kantu and Silantek beds

“aile (Leichti, 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, so that
the outcrops of the various beds run east-west. However colluviation and
stream dissection has led to considerable mixture of the soil parent
materials so that it is not possible to demarcate the areas of 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 diflerent strata.

2.3.4 Topography

Bukit Temudok is a lithomorphic feature, formed because of the greater
competence of the sandstone compared to the shaies to the north and south.
It is a promiment, isolated irregular ridge, running parallel to the east-
west strike of the rocks. Tt peters out to the cast as the outcrop of the
sandstone pinches out and disappears. T¢ the west the outcrop has been

eroded and is now buried beneath the peat swamps.

The southwards 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 159 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 ave constrained by the zast.west bands of alternating hard
and soft rock to follow oblique courses. Slope gradients are steeper in

the vieinity of these streams.

2.3.5 Original Vegetation

The site lies in the broad belt of rolling lowland country in the
lst, 2nd and 3rd Divisione that has bcen densely populated for a consider-
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 prozressively shorter in the recent past.
The normally recommended 15-20 years fallow is now the exception rather
than the rule and fallows of as litile as 4 years 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 a xeric phase intervenes, in which

graminaceous and herbaceous plants are dominant. Lallang (Imperata cylin-
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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 alterad 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 area 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 Scil Survey Coverage

A brief soil survey of the area was mace 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 scils were taken only from augerings,

they have not been included in the Apnendix
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 coumon profile form is as

follows:

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

consistence.

over Yellowish brown - brownish yellow, weak - moderate fine -
medium subangular blocky structure,slightly firm con-
sistence. This horizon generzlly of slightly heavier
texture than the topsoil.

over Brownisk yellow - reddish 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 Sarawask 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 wapping units correspond exactly
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to Merit, Bekenu and Nyalau families. The light textured soils
(Nyalau family) are further subdivided on depth to weathering rock.

The criteria 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 Rescerve that lies
immediately to the east of the Sarikei - Saratok main road, about 4
miles west of Jakar bazaar (see Map 1 and inset tc Map 4). As it is

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

The Reserve was crected especially for @ilvicultural research
(Gazette Notification number 527 of 15/3/66) and covers about 8 acres,
of which only =2bout 2 in the northwestern coransr have so far been
cleared and uscd., There are 18 arborctum-sized (25 trees) plots, planted
in 1967-8. 6 of thesc are observa‘ion 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 opsration discontinuously since 1936 at the Land Survey
Department office. The other has bean in continuous operation since 1962
at the P.%.D. vaterworks The figures for both gauses are given in
Table 9.
Table

Rainfeil at Sarikei

I B RO T A ot YO S SR S A,
(1) L. & & Office (21 years to 1968)
Mean 1h 30 12 10 Ght b R T G raol SEEVSSOU IS 12
Maximum 22 20 24 19 18 13 13 22 16" 19 '15° ‘2 145
Minimum 8 3 6 5 Wi e 5 T o 98

o

(11) P.W.D. Waterworks (6 years to 1968)

Mean 15. 20, M 10 o o8 Lok R < ¢ S 128
Maximum 23 16 18 14 16 10 g 2e. 11 38 1% 22 129
Minimum 8 3. 10 5 3 3 7 N 7 8 6. 30 121

(1)
(1)

Notes: Tigurss to the nearest inch.
(1) TFigures for 3 completed ycars only.

(from Drainage and Irrigation Depertment Hydrological
Yearbook, 1968)

The slightly higher means at the waterwcrks gauge could be due
to local spatial variations in the rainfall pattern, or to above average
rainlalls in the years since it opened. 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 variaticn is not strong. The climate falls into Class 14

(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 more reliable
than that measured at nearby gauges in the swamps. It is thereforc
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 liee quite close tc the conformable houndary between
Stages I and II (Wolfenden, 1960). The main difference between the stages

N

15 the occurrence of thick beds (up to 300 feet) of greywacke and sub-
greywacke sandstone in Stage II. The predominant rocks in both stages
arg 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 me tamorphism
took place and the argillaceous rocks range from mudstone through shale
and argillite to phyllite and slate. Howzver only weathered rock was en-
countered on the site and, in the absence of fresh outcrops, it is not
possible tc distinguish between these various types, so they are all
refoerred to as shale. The shales consist of widely scattered clastic
grains, mostly quartz with subsidiary albite-vligoclase and microperthite,

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

The massive thick beds of grecywacke sandstone that are distinctive
of Stage IT do not occur oa the site, but there are numerous 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, shale 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-
where in Stage II (Wolfenden, 1960).

In the geclogical account of the whole state, Wolfenden's boundaries
and rock types are retained but the nomencloture is altered (Leichti, 1960).
Thus Stage I and II become respectivcly the Layar and Kapit members of the
Belaga Formation.



= o R

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 been 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 smell areas of alluvium. There is a belt
of recent alluvium alcng the course of the stream in the eastern part
of the site. This alluvium is very heterogeneous, 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 old alluvial terrace deposit. It could be colluvial material,
which is either derived from a localised iron-poor facies of the sandstone
or which has been bleached by gleying, but the presence of apﬁarently
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 Road and Oya Koad sites are also situated. Since
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 nc 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

out beyond recognition.

2.4.5 Original Vegetation

This site, like Bukit Temudok, Pakan Hoad and Oya Road, lies in the
broad belt of degraded land that covere much of the lower parts of the 1st,
2nd and 3rd Divisions. This land has been subject to several cycles of
shifting 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 thce time of clearing the site was covered with young
sccondary growth of two differcnt ages. The western part of the site
was covered with a mixture of lallany and resam and the vegetation is
thought to have been 3-5 years old. In the eastern part secondary tree
species are cstablished 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 reconasaissance
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 therec is an area of light and
medium textured Grey White Podsolic soils. The alluvium along the stream
is dominantly light textnred. although lenses of sandy clay and clay are
found. The poorly drained soils developed in this alluvium are subdivided

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

The individual mapping units are described in sections 2.4.7.2-4

below and summarised in Table 10.

2.4.7.2 Yecllow Sandy Clay. Bkn

Thesc are the most widespread soils on the site. They are derived
from parent material thet 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 denth and gradually merges into soft

weathering shale.

These soils are in the Bekenu family of the Red Yellow Podsolic great
801l group according to current classification They are similar to the
S0ils of the same family found on Sites A and B at Oya Road (sce section
2.6.7.3 below), but are more strongly mottled than those at the Bukit
Temudok or Pakan Road sites. The mottling of these (Jakar) scils increases
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downslope, as can be seen by comparing profiles F3A (summit) and F3B
(lower slopc). 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
lower 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 surface 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 classified as members of Triboh family in the Grey

White Podsolic great scil group.

2.4.7.4 Gleyed Sandy Alluvial Scils: Tta/Mtu

These s0ils 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 tou the surface. This makes auger inspection 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 arc grey and light grey throughout, but there are
usually many yellow, reddish yellow and reddish brown 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 laycr 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 Pakan Road
2.5.1 General

This site is in a Government Reserve that lies to the east of
the Pakan feeder road, about 6 miles south of ite junction with the
main Kuching - Sibu road and about 5 miles north of Pakan bazaar (sec
Map 1 and inset to Map 5). As the site is adjacent to the road, access

is good.

The Reserve was specifically created for silvicultural research
(Gazette Notification le. 527 of 15.3.1966) and covers about 10 acres. So
far only about 2 acres in the northwestern corner have been cleared and
used. 18 arboretum-sized (25 trees) plots were planted in 1967 and 1968.
6 of thesc are ovservation plots, the other 12 being part of a fertiliser
trial.

2.5.2 Climate

There ie a rain gauge at Pakan, about 6 miles from the site, but
this is a fairly recent installation and has been in operation for only 7
years. There is a slightly older 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 J A S 0 M D Annuszl
(i) Binatang (9 years to 1968)

Mean 13 ?7 1) 30 G BE TAEEE 9 RIEEDASER0. %2 110
Maximum 23 12 19 1% 11. 10 12 20 1% 16 15 18 -
Mintmum 8 2 3.8 8. @ 2 2 aRlis e R -

(ii) Pakan (6 vears to 1968)

Mean 17 1% "1’ 7 8 o il i i T R | R 146 :
Maximum 21 10 27 22 16 12 14 14 16 12 26 18 166$1f
Mindwum 12 . 31, 8 008 ool el ey ogs o qastds

Notes. Figures to the nearest inch
(1) Figures for 4 completed years only

(from Drainage and Irrigation Department Hydrological
Yearbooks, 1962-8).
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It ie 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 gaugzes 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 dsta) which is set in low hilly
country like Pakan. As the sits is closer to Pakan than Binatang, and
as 1t 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 intefcalated 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 80il parent meterial
is truly sedentary, most of it having been subject to at least some

colluvial mixing.

This is no alluvium on the site, although there is moderately broad

Paya just beyond the northwestern boundary.

2.5.4 Topography

The site 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
énd they may possibly be the remmants of a Tertiary peneplain., Intense
Quaternary dissection has given modecrately steep slopes, and gradients
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over most of the sitc range from 15o to 250. However the northwestern
corner occupied by the plots is flatter than this, with gradients rarely

morce than 15D

2.5.5 Criginal Vegetatigg

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 s0il, the normal secondary succession is altered, with lallang becoming

a serious weed problem.

When 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 Soil 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 Fodsclic 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 to clay loam.

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
veathering shale, usually at 30-48 iuches from the surface.

o~ =Y
! o

(For A-tails s~ Praofile ¥3C in Aspordix
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These soils 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
vaterlogging. However, in this case, the iron concretions may 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 (c)). The Station
18 located on the outcrop of the Pelagus member of the Belaga Formation,
but the argillaceous rocks in the Kapit and Pelagus members are almost
ldentical, so that the soils formed on them arc probably the same.

2.5.7.4 Deop Yellow Sandy Clay Loams: Bkn

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

Sumnit and upper and middle slopes of the hill. The profile consists 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 descriptione these soils were classified as
belonging to the light-textured Nyalau family in the Red Yellow Podsolic
great soil grouvn. 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 Gencral

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 immecdiately 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 six 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 fertiliser 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.w.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 13

Rainfall at Sibu Airport
(15 years to 1968)

Hean 15 10 12 9 -9 9 aesial s AR TEEE a0 128(1)
Yaximm 23 19 20 20 W 11 16 W 18 2a 20 26 Wk
Minimyn 7 3 6 4 L 2 2 2 7 6 7 9 95

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).
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The rainfall pattern is similar to that of Binatang and Sarikei
(see Tables 9 and 11). The depth of rainfull is less and its distribution
less seasonal than for the West Sarawak cites (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 (continuously 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 13/ 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 set 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 evaporation pan in continuous operation at
Sibu airport since April 1963. The data from this installation are summarised
in Table 14

Table 14

Evaporation at Sibu Airport

I F M A M 3Lk R eSS eR Anenad
Mean 4.9 4.8 5.3 5.6 5.7 5.7 5.7 5.+ 5.4 5.k 51 5.1  63.9
Maximm 6.1 5.0 6.2 6.1 5.9 6.8 7.3 5.9 5.8 5.9 5.4 5.8 6.2
Minimum 4.4 4.6 45 4.8 53 5.1 49 &7 51 50 &5 k6 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 are almost wholly atiributable to
'&riations in the rainfall.

2.6.3 S0il Parent Material

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

s Belaga Formation (Wolfenden, 1960) referred to as the Pelagus member

°f the Belaga Formation by Leichti (1960). These are conformable on the
Stage II rocke that underlie the Jakar and Pakan Road sites and are litho-
198ically very similar. As in the Stage II outcrop, the dominant rocks are



argillaceous, ranging from mudstone to slate, although shales and argil-
lites 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 sandstonc.

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 arenaceous 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 steep dips are general. 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 parcat material of the various sites in the Reserve
are classified according to whether shale or sandstone are the dominant

components.

Table 1

Parent Material on the Oya Road Sites

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

F  (both parts) Shale
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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 remnants of the
'200 feet' peneplain. Gradients on the flanks 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 shales 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 ¥
lies on the gently graded lower slopes in the broad ahaie-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

Therc is no virgin, or even very old secondary, forest left in the
Reserve and thc whole area is regarded as degraded 1and (see section 2.3.5)
The Reserve lies in the almost continuous stretch of such land that covers
most of the lower lying parts of the lst, 2nd and 3rd Divisions and which
also includes the Bukit Temudok, Jakar and Pakan Road sites.

Much of the Reserve is covered with low lallang - resam scrub with
few secondary tree species emerging. Lallang is the commonest weed on the

Planted sites.

2.6.6  Previous Soil Survey Coverage
The Reserve lies in the area tha
88ance soil survey that was carried out prior to the final alignment and
construction of the Oya Road (Grant, 1960). The vicinity of the Reserve
Was described as being predominantly underlain by shale, and consisting of
Low, moderately steep hills, covered with Red Yellow Podsolic and allied

t was covered by the broad reconnai-

Skeletal 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 Uplund 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
mr)sl

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 scil 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 arcas are covered with a mixture of Red Yellow Podsolics,
Grey White Podsolics and intergrades between them. These soils are usually

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

The soil mapping units used in Map 6 are described individually
below and summarised in Table 17. When more detail of the soils morphological
and chemical characteristics is required, reference should be made to the
relevant profile descriptions in the Appendix. The profiles described and
sampled by I.M. Scott in the semi-detailed survey (1965) are included for
ease of reference and arc preceded by an 'S'. Those described and sampled

by the writer in the course of this survey are preceded by an 'F'.

2.6.7.2 Reddish Yellow Sandy Clay Loam: Nyl

These are the most widespread soils on the steep sandstone hills
and are the predominant soils on sites A, B and C. The profile consists
of :

Yellowish brown sandy loam topsoil.
over Browvnish yellow sandy loam, which is increasingly yellow

and reddish yellow mottled with depth.

over Reddish or brownish yellow sandy clay loam with common
yellow and reddish yellow mottles and medium - strong
clayskins. This horizon becomes increasingly stony with
depth, but weathering sandstonec is not found in top 48
inches.

(For details, see Profiles § 713-9; S 720-8, S 746-51 and F3BA
in Appendix)
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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 &nd
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 morphclogy 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
s0il 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 oanly found on a small, steep, lower slope area on

Site A The profile morphology is similar to those of the reddish yellov

aandy clay 1oams and Bandy 013331 except tha.t reddish colours in the sub-

80il are more marked Thus a profile is typically as follows:

Yellowish brown sandy clay - clay loam topscil.

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 mot:ling 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 Fodsolic
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 Mcttled 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 F22D 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 Semongok series 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 m
clays of site A, so that the mottling may be due to imperfect site drain-
where the

uch gentler slopes than the reddish yellow

3e. However in the analogous situation on the Semengoh site,

mottled and ummottled soils are adjacent, it is not possible to attribute

the 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 cn 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 s0il group by Scott (1965). It is arguable that the placement
in a great soil wroup that is hydromorphic by definition assumes that the
Pale colours are due to poor profile drainage. However in placing these
§0ils in Kerait family of the Grey White 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 mapping 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.

&£,7.7 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,
e 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 Apvendix)



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 major 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 additio;?;he 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
may 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
50 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
no 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 none of the differentiae

coincide, so that four subdivisions of the intergrades are possible. These

are summarised in Table 16.
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Table 16

Textural subdivision of the Oya Road Red Yellow-

Grey White Podsolic intergrades

Subsoil texture

Mapping Unit A R Occurrence

(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 mostly in the Bijat family of the Gley great soil

group but those soils with a thin muck surface layer gualify for Sebandi
f&mi]_y o
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Calf 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)
S 0 N D Annual

J F M A M ) A
11 o 38w 2610236018 151
21
1

Mean 15 A1, 1 Airraina0ntal
Maximum 50 32 26 20 19 21
Minimum &4 1 3 3 Qi &

(1)

27 41 25 36 202
(1)

5 a0 > 122

o B o o

(ii) Nyabau dam (5 years to 1968)
Mean 2yt T TS g e 30 1% 16 19 149

Maximum 50 318 11 16 15 17 19 16 14 22 2% 29 -
Mntguy ' o709 igNerg 2 80" % 5 6 6 1 1b -
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 b s LA SR 0O N D Annual
Mean 5.9 5.1 6.0 6.4 6.0 6.1 5.9 6.2 6.1 5.9 5.9 5.7 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 73.6
Minimum 5.6 4.8 5.3 5.8 5.0 5.6 5.k 5.4 58 53 5.4 5.4 69.5

Figures to the nearest O.l 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 of its 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-

®Ver 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

Silt 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 o0ld 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

ORI Y T e |
(aichima) >833 833-495 | 1495-2u6 246175 175-147 147 > |
i3pa(1) ny il Fine |
tion ( i g Coarse Medium Fine Fine sand, sitt |
approxi- [very coarse d d Sk '
Wte equivalent) sand . P sand and clay
Sample number
as in Kho,
1968)
5 s 1 Lo 21 9 19
6 1 1 39 135 12 34
7 . 3 37 25 2k 18
8 A . 20 17 6 6
‘-“_‘-‘-_'_'——__

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 Topography

The site occupies the top of an 0ld 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.

2.7.7 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 snils of the Podsol
great soil group. They are cubdivided according to the degree of develop=-
ment of the humic B horizon. The mapping units are described individually
in sectione 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 grgy - white, wet medium sand with many brown
rown

and pale/streaks, especially on vertical crack faces.

over Hard, impenetrable, dark brown - dark reddish brown

indurated sand.

(see Profile Fu4D 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
Seckett (1961) is of this type, although the humic pan is very much deeper.

2.2,7.3 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 1ight grey send 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)
is of this type.
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2.8 Lambir
2.8.1 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 feecder road,
stretching from Mile 3 to Mile 4%. 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
Bucalyptus 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
P.W.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 5 0 N D Annual

Mean 13 e 1 yaBion B H0Su) ¥l e 12 a3 ae 111
Maximun 68 20 12 1% 12 24 ¢ A O o T - s SRS 168
Mintmin -2 o3 tos Bonbihe w0 of Sw Wgtokerail: milioR 6 9k

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 *
experiences 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
localised orographic rain which does not fall at Lutong. Until there is

a raingauge established at the site, the quantity and reliability of this

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

data for Miri are summarised in Table 23.

Table 23

Evaporation at Miri

J F M A M J J A S 0 N D Annual

Mean 5.3 5.7 6587 .62 66 bbb 6.2 5.3 6.1 .5.2:58 74,2
Maximum 6.6 6.7 : 7.1 . 2.5 . Zub . 2.5 7.4, 2.1..6,7..6.3 6.3 6.0 80.9
linimum 4.9 4.9 5.9 6.1 5.8 6.0 6.2 6.2 5.1 5.6 4.9 4.8 71.0

Notes: Figures to the nearest 0.1 inches.

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

2.8.3 Soil Parent Material

The site is underlain by rocks of the Tukau or Lower Miri Forma-
tions (Wilford, 1961). These are very similar and cannot be distinguished
in the absence of fresh outcrops. They consist of interlayered sandstones,
shales and lignites. There are no outcrops on the site, but nearby road
cuttings and the preponderance of light textured soils show that the sand-
stones are locally dominant. These are soft and poorly consolidated,
Ye¢llow or grey coloured when fresh, and mostly fine or medium-grained. The
Subordinate 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
8ite of the lignitic members,nor of the conglomeratic sandstone noted else-

Where in the Tukau formation (Wilford, 1961).

These rocks are thought to have been deposited on the south western
Shoulder of the north west Bornmeo Geosyncline during Late Miocene - Pliocene
times (Tf - Tgh). Since deposition the rocks of the region have been
Subject to moderate folding. The site is situated on the southern flank
of 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
Sheets of ferricrete. These may be up 2 inches thick and are harder and
less permeable than the surrounding rocks, especially when the latter are
%eathered, There are also fragments of 'pipestone', which is the local
Jame given to old root channels that have been petrified by concentric



ferricrete deposition. As pieces of pipestone are exposed in cuttings,
embedded in rocks up to 40 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 summits 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
aligned ridge. The crest is very narrow and is marked by the tractor path
on Map 8. The upper slopes are moderately steep, with gradients in the

o]
20-30" range.

Landslips are a common feature in the Reserve and in the Lambir
Development Scheme to the east, but there are none on the site. These
landslips are thought to be caused by a combination of very intense
Precipitation, high surface soil infiltration rates, the presence of sub-
Gurface layers of markedly lower permeability, and poor soil cohesion.
The 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
8lips occurred in areas under non-exploited Mixed Dipterocarp Forest as
¥ell as in areas of secondary growth and shifting cultivation. For more
detailed discussion of these landslips, see Wall (1965). If large scale
afforestation planting should ever take place in this area and if coincided
¥ith exceptionally heavy rains, landslips would be a possible hazard.

2.8,5 Original Vegetation

Until 1964 the whole area was part of the Lambir Forest Reserve and
s under largely undisturbed Mixed Dipterocarp Forest. By the 2nd excis-
ion (Gazette Notification No.L.N.46 of 2.3.1964), the Lambir Forest Reserve
"as restricted to the area the proposed Lambir Hills National Park. Part
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of the excised area, including all of what is now the Silviculture Reserve
was 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
unit 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
Yellow Podsolic so0ils, which range from Merit family (heavy texture) through
Bekenu family (medium texture) to Nylau family (1light 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 Podsolic

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 yellow 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
Yellow Podsolic great soil group. They are subdivided into Nyalau and
Peninjau series on subsoil texture. In Nyalau series the topsoil is
generally sandy loam, going to sandy clay loam in the subsoil. Penin jau
Series soils are lighter textured, with loamy sand topsoils and subsoils
that are not heavier than sandy loam. In both series the sand fractions

are predominantly medium-grained.

The soil mapping units are summarised in Table 2k,
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3. Range Covered by Sites
. I 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 Sth Division and the Rejang delta receive less than
this and areas in the 1st Division and along the Kalimantan border in the
3rd and 4th Division receive more. Thus the sites, which vary between 160
inchee (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 5th Division (Seal, 1958). However
the pattern appears to be complex, with great local variations, and until
medium and long term records for more stations are available, it is not
possible 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 11 -
Pre-Upper Cretaceous csediments L 1 Semengoh
Igneous b -

(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.

3.3 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 country 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 imporiance.

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 rolling 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, positive lithogenic features such as
Bukit Temudok stick out of 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 % -

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 Dukit 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
areas 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 % of State Sites
tirpe % Sites
Settlement and permanent
crops (including wet padi) 4 -
Swamp forest (coastal and peat) 13 i
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/olear 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 Diviesions is intentional as this land is largely unproductive,

éven for hill padi, and an alternative, profitable use for it would be most

Welcome,

5.5 Soils

By the end of 1968, over 32% of the state had been covered by
Teconnaissance 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

o'ﬂ
Srid-count method and the results are summarised in Table 28 bel

here 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 1 -
2 Brown Forest and
associated skeletal
soils Tr -
3> lateritic and associated
skeletal soils ;L "
4 Shallow Red Yellow Podso-
lic and associated
skeletal soils 63 "
> Red Yellow Podsolic 6 Semengoh
soils, generally Bukit Temudok
moderately deep 14 Jakar
Pakan Road
Oya Road
Lambir
6 Grey White Podsolic soils 1 1 Oya Road
7 Podsols 1 Nyabau
8 Gley soils 3 1 Oya Road
9 Saline gley soils 2 "
10 Shallow peat soils ; 11 2
11 Deep peat soils ) i
12 Recent alluvial soils 1 -

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-
tonately concentrated on the deeper Red Yellow Podsolic soils, at e
*Xpense of the more extensive shallow and stony Red Yellow Podsolic and
a8sociateq skeletal soils. This imbalance stems from that shown in ths..-
t°p°8raphic distribution. The deeper Red Yellow Podsolics are the dominant
Soils of the rolling hilly country, whereas the shallower soils are dominant

N the mope rugged interior.

sent
The only other extensive soil type without coverage by the pre

*ltec are the deep peats. This is intentional as it is not antlcipat:u
that afforestation of these areas with the exotic species under test

-]
hecesﬁary or succegsful.
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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 present it is used for shifting cultivation of
declining productivity,and an alternative and profitable use would be most
velcome,

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 consider supplementing lowland
Plantations with areas in the rugged intericr. Land pressure and

encumberance is much less in these areas.

The present plots can give no indication of the potential and
froblems of afforestation with fast growing species on the steep slopes
and shallow soils that predominate in the interior. If further research
into thig type of afforestation is to be given high priority by the Forest
Dﬂpartment. the siting of some plots in the rugged interior should be
‘nsidered. At present there are no suitable areas under permanent Forest
Jepartment control that are readily accessible to the Silvicultural

Research Section, which is based in Sibu.



Appendix

Seil 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.
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Spoil Profiles Distribution
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| B Site Profile Napping Unit |
H
FlA (Sem) i
2 venengoh 3 (Seci) :
F1C Mrt i
F1D Nrt-Krt |
I
F2B Bkn !
. !
b Bukit Temudok ey ol .
¥2D iyl .
F2R Mrt i
— 1
L Foh Bkn |
Jakar ¥33 Bkn |
[ 1
I
) Pakan koad | o acns ]
I3D
N alinsil
a
! | 5705-12 (Bnd) ;
5713-20 iyl |
5721-28 Nyl :
5738 o (Bnd) |
6 Oya Road S : :
S7l6.=51 Wyl
F3BB Srt
F3RC Bkn-Krt
F3BD L (Ltn)
] Fhe Beo
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i» FUB (Fy1) 5
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Profile FlA

Mottled yellow clay: (Sem)

Nl Sl ery. G.S.G.
S.ravak classification: Red Yellow Pedsolic

Mapping Unit: -
Family

Merit
lLocation: Between plots 3 end 4 in pine plantation (see Hep b,
Topography: Upper slope (gradient 14°) of low rounded hill.
Terent material: Bau Formation shale

Vegetation: Lallang (Imperata cylindrica).

Series
Semongok

%-0 Litter.

0-2 257 4/% (olive brown) sandy clay, wmoderate coarse granular, moist-wet
friable, but very slightly sticky and plastic, many roots, much charceal.

_ Clear regular boundary

2-5 25Y 4/4 (olive brovn) and wany medium distinet 25Y Ns/(greyi, 25Y 7/5
(yellow), 10YR 6/6 (brownish yellow) mottles, clay loam, mocerate mediun
subangular blocky with mederste discontinuous clayskins, moist, firm,
slightly porous, many roots, much charcoal.

Clear wavy boundary

513 10YR 6/6 (brownish yellow) and many medium-coarse 251 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/G (brovm) clayskins, moist, firm, roots common.

Diffuse boundary

13-25 As abhove but texture is clay and roots decrease to few.

2538  Mixed 5YR 6/8 {(reddish yellow), 7.51R 7/8 (reddish yellow) and 2.5Y 8/4
(pale yellow) with a few medium distinct 251 N6/ (grey) mottles, clay,
noderate wesk fine subangular blocky with weak discountinuous clay skins,
moist, firm, scattersc [ine angular quertz grit, few roots.

Qradusl savy bounaary

38.50 Az above but in addition to tae fine angular quartz, there are also
rounded quartz pebblas 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

f0-60+ Mixed SYR €/8 (reddish yellow), 10YR (brownish yellow), 7.5YR 6/8 (reddieh
yellow) and 2.5 N7/ (light grey), clay with patches oi 2.5Y 7/8 (yellow)
“nd 10R S/b {weak red) sandy clay, structureless - massive, moist, firm,
plastic, sligntly sticky, scattered fine angular quartz grit, no roots.

i _-“-_| o 1 s anika A paT e = » RS

{ ‘ l | Conc. g?l ‘"[ % of fine earth

Depth|nH | % i 4 Sxtract b : ~ ; Texture

Cinches)i_o |OT8 o2l p |ca | Mg | K o ou | Coars M YT N
e 4 N 11T | a 1 uilt.01d3

N ppn| ppo | ppm | ppn [[II% | sand | san \““ | #5

I 1 E |
| { ]

0 - 2l 4.72.5/0.18170 | 420 {750 {1590 | 9.6 4.6 | 5.2 l3‘6.:.’*15.8,;5.:‘;5 Sandy clay

2 - 41,81,7]0.12120 | 210 930 {1830 n0.1 13.2 | 5.8 133.6 20-?}33-“ Clay loax

7 10| .70, |0.05/200 | 60 1119012120 3.6 3.3 | 3.6 |35.5123.553-2 Clay leas

16-20| 4.9l 0.2/0.031C0 116 | 1140|2450 ph.? 12.6 | 3.3 ‘31.0 13.1ll+6.1- Clay

3034 4.8 0 1/0,061120 | 110 !1630 3420 8.3 (1.7 | 2.1 |21.5{18.9160.1} Clay

5&-53‘ th 0.1/0.09]180 | 110 {2310{6119 £.7 15.3 | 1.2 l 5 1|20.2[69.4| Clay

" : i SN, SR -

T Fxchangesble |
Ca | Mg | K | Ne
3ample 1 {1.1 |1.1 0.2 {0.1
2 l0.2 10,5 ! 0.2 (0.1 |
3 (0.2 {0.7 | 0.1 {0.1
¥ 0.1 10.6 | 0.1 | - |
5 0.‘* 0.2 0-1 0.1 '.,
6 10.3 10:3 | 0.2} -
i i




Profile F1B

Mapping Unit. Mottled yellow clay: (Sem)

G.5.9, Family Series
Red Yellow Podsolic Herit Semongok
Location: Between plots 7 and 11 in pine plantation (see Map 4).
Tovography: Upner slope {(gradient 6°) on low rounded hill
Parent material. Dau Formation shale.
Veset:tion Iallans (Imperata cylindrica)

Sarawak classification

0-1 2.5Yk 3/2 (very dark greyich brown), clay loam, moderate medium crumb,
moict, friable, many roots, much charcoal.

Clear regular boundary

13 2.5Y2 4/2 (dark greyish brown) and many medium distinct 2.5¢ 7/4% (»ale
yellow), 7.5YR /8 (reddish yellow) mottles, clay, weak medium subangular
blocky with viry weak diccontinuous clay ckins, meist, firm, few roots.
occasional charcoal.

Clear wavy boundary

3-11 10YT: 6/8 (brownish yellow) and many medium distinct 2.5Y 7/4 (pale
yellow) and 2.5Y 7/2 {light grey) mcttles, cley, strong-moderate coarse
subangular blocky with moderate discontinuous clay skins, moist, firm,
roots rare

Tiffuse boundary

11-22  7.S5YR 6/€ (reddish yellow) and many medium distinct 5Y 7/1 (1light 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 -

2.-32  Mixed SYR 6/8 (reddish yellow), 2.5Y &% (pale ycllow) and 2.5% 7/2
(1irht grey), clay, very weak coarse subargular blocky, moist, firm, no
roots, scattered fine angular quartz grit, many stones of dark red
shale

Clear wavy boundary

52-72+ iragnents of soft and slightly dark hrown and dusky red hard shale and
fine sandstone set in mixed 7.S5R 5/8 (red), 10YR 5/1 (grey), 1CIR 7/1
(1ight prey), 10Yx 7/5 (brownish yellow) and 10YR 8/6 (yellow), clay,
structureless - maszive, moist, firm, no roots.

e e e et Attt = | e

b ? fomc Conc. HC1 i B th
s[5 [ S IOURRES, R s |,
(ine ), H_?Iorg:ﬁbtal;“p" 7ca | Mg | K [Groupigearsdedium|Fine (5114 {Clay !
RS g i N ‘por. | ppa | ppm | pp TIT%| sand| sand |sand @,
| 4.5(7.70.49] 33,9143.8 C1 ‘
0 - 214.57.70.47|310 | 680 {1300{1910 | 11.0[5.2 | 4.0 119.8{33.9!43. ay
1 - 3'-%.5':5.2@.25!{80 220 1118012190 | 12.8]%.0 | 1.6 {17.8|31.7{45.2|  Clay
5 -5'4.810.80.10 150 | 180 |1540{2580 | 15.2/0.5 | 0.5 120.9]25.6,54. 7}  Clay
1318 (4.6 0.460.05/150 | Tr |1%00[2040 | 18.41.4 | 2.2 [18.7|31.3[5%.2  vlay
125-3 ;-'*.?’0.3i0.12-'150 110 11950!3900 | 22.0{1.1 | 0.6 12.3 12.2.(69.8 Clay
if'r;_z;h 4,6'0,30.08/170 | 220 | 2730|4780 21.8{3.3 io‘é} 72.1124.4(67.5 téuy
=52 | 4.6/0.3/0.07| 260 | 220 | 2430|5590 | 21.8/0.5 | 0.3 6.8 7.7(89.2)  Clay
Ll et i o E&changeable
me./100gms !
Ca ' Mg | K | Na
Semple 1 | 2.6 | 1.71 0.3 0.1
210.8! 0.8] 0.210.1 |
3102 0.610.2]0.1
k10 | 0.4 0.210.1 |
510,1 | 0.4 0.2]0.1 !
610.1] 0.4 0.20.1 !
? I —‘tl i 0.‘“ O-E 0.1 ‘




T Profile F1C

Mapping Unit: Pale coloured mottled clay: (lirt - Krt)
G.5.9, Family Series
Red Yellow - Grey Merit-Kerait Semongok variant
White Podsolic
Location: North wect corner of cleared area in pine plantation (see Map 4)
Torcgraphy: Bank of upper part of dry gully (gully gradient 9°).
Zarant material: Gully wash derived from Bau Formation zhale
Vesatation. GSecondary growth,

Serawak classification:

0-2 10YR 5/4 (yellow brovn), gritty fine sandy clay loam, moderate fine crumt,
rnoist, friabl:, many roots, common angular gquartose coarse sand-fine grit.

Clear regular boundary
26 10YR 6/3 (pale brown) and many fine distinct 10YR £/4 (light yellnw brown)
and 10YF 6/8 (browvnish yellow) mottles,clay, moderate fine angular blocky
with strong coatinuous pale brown clay skins, moist, slightly firm, slighty
vorous ped interiors, frequent angular guartz grit.

Gradual wavy boundary
614 10YR 7/4 (very pale brown) and many medium distinct 7.5Yk 6/2 (reddish
vellow) and 2.5Y 6/2 (light brownish grey) mottles, clay, moderate-weak
medium subangular blocky with strong coatinuous 10YR 5/3 (brown) clay
ckins, moist, firm, comuon roots, common angular and rounded quartz
peblles (up to ¥ diam.).

, Gradual wavy boundary

14-28  Mixed 10YR 7/3 (very pale brown), 2.5Y 7/2 (light grey), 5YR §/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 cen-
tinuous 10YR 6/4 (light yellow brown) clay skins, moist, firm, grit is
angular and rounded quartz, few roots.

) Difiuse boundary

-4z 7.5YR N7/ (light grey) and many medium distinct 10YR €/4 (light yellow
brown) and few fine prominent 5YR 7/8 (reddish yellow) mottles, few dis-
continuous patches with common medium distinct 2.5YR 5/6 (red), 7.5¥Kk
6/8 (reddish yellow) mottles, clay, massive - very weak coarse subangular
blocky withyeak discontinuous 10VR €/3 (very pale brown) clay skins,
moist, very firm, slightly plastic but not sticky, scattered fine angular
and rounded quartz grit. no roots

Diffuse boundary
%266+ Very heterogenesus 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 (1izht
grey), 1CYR 5/3 (pale brown), 10YR 7/4 (very pale browm), texture varies
clay - sandy clay loam - silty clay - fine sandy clay, structureless-
massive, moist, very firm, plastic, slightly sticky, no roots.

eNth | g % | % | ngzgaﬁﬁl ¢ 0 ﬁﬂ?f*f?fflj?i:P?r“_ﬁ. Texturc |
> fing i g.Towl[“p | G | Mg | K |araup Coarse ledim Fin 1Si1t | Cla I
.1 “|S | N |ppm, ppm | ppm | ppm | TLLX F&Eil..‘%ﬂnﬁ.fa-'iﬂ__.__+ £ e
0-2/4 6136026 150| 220 1370 [2010112.7( 9.7 | 9.9 50'8[25'7'i9' Sf‘ﬂﬂy Yoem
i - 6.4“5E1‘:40 16| 110| 220 [1430 | 2550(17.5| 7-7 8.1 120.8 20.2' ‘1-51 _33
o bl S e ; 2| 5.4 | 6.5/21.8/20.21%6.9| Clay
© -121k.710,5/0.08 90| 100 {1850 ! 2990|20. : ! * 2 g 11 gt
18-22!4.7.0.2/0.03 70| 110 (2470 | 3k30/24.51 5.8 | 7.922.0.12.2) 2|
Tz alos ool Gl el At &3 | 8BS EIRS sy T
19-3014,710,30,04 60, 1001830 | 3060 - CeRhe L A oAby G i ;
[_226)1:010:213:04 60| 10011050 | 23t0j20-0] 3.3 | 71 /2933890 0] Clay |
| gl Exchangentle
- _me./100gms |
Ca [Mg. | K Ma |
Sample 1[1211.5[0.2 {0.1 |
e S ok 1.2 0.1 /0.1
3| 0.3 0.6 101 101
41 0.110.5!0.1 l0.1
5! 0.2{0.1{0.1 01
€ 0.1 0.4 (0.1 10.1
?5 0.1 0~7j 5t iﬂ.l J

|
\



Profile F1D

¥arping Unit.  Unmottled yellow clay: DMrt

Fn o S T DRy G.8,G. Famil Series
saramek classification: p f5¥¥ew Podsotie Merit %
Location South west cormer of cleared area in pine plantation (see Map 4).
Topography: Rounded summit of low hill (gradient ca 2°).

Yarent material: Bau Formation shale.

Vepetation: Secondary growth - mostly lallang and resan.

1-0 Litter,

0-3 10YR 3/3 (dark browa), clay, moderate medium granular, moist, friable,
abundant rcots, scattered fine angular guartz grit.

Cleaxr regnlar boundary
715  10YK 7/8 (ysllow) and many fine faint 7.5Y% hue (reddish yellow) mottles,
clay, woderate medium subangular blocky with strcng continuous 1CYR 5/3
(brown) clayskins, moist, firm, roots common, scattered angular quarcs
stones.

Diffuse boundary
15«32  7.5YR 7/8 (reddish yellow) and common medium fine faint yellow and
yellowish red mottles, clay, weak coarse subangular blocky with moderate
continuous 10¢R 6/4 (brownish vellow) clay skins, moist, firm, plastic.
slightly sticky.

Gradual vavy boundary
35-45  7.5¢R (/8 (reddish yellow) and many mediun distinct SYR 6/8 (reddish
yellowr) and 2.5Y 7/4 (pale ysllow) mottles, clay, weak coarse subangular
blocky with moderate continuous 10YR /6 (browniesk yellow) clayskins,
moist, firm, plastic but not sticky, few roots, geattered fine angular
quartz grit.

Diffuse boundary
4568+ Mixed 7.5YR 6/8 (reddish ysllow) and 10YR 7/8 (yellow) and many medium
proninent 2,5Y 7/4 (pale yellow) and f-w fine very faint white mottles,
clay, structureless-messive, meist, firm, sticky, plestic, nc roots,
ccattered sngular quartz grit.

——

K <3 - - - - O——— . — ———— . B Sy T - ‘_!
T T TR ey e | |
e, o | % | % | e T f fine carth
Hk'ﬁfzhlﬁn-‘f %o Bl i el A0 0 : 13 BOIERIND 4 i
" qxh.‘“dfoﬁgiT ‘P |iCa 1 g i K Eroﬁpfhuredﬁedhmffinet 0314 Cl&ﬂ
T ‘;..P?"".I_IT'“‘. s i sl £ O | SN IR 2 SR
Lo - a2l 2|8 8T*u4-‘1hu* 410 11450 ="V1ﬁ!1h-3! 5.9 (5.8 [15.7 7.5 42,7 ! “lay |
: 15.5(1.2/0.18 ¢ 20 11810 | 120,81 5.6 |5.9 9.7 5.7 529 Clay |
17 <117%.5/1.2{0.12 80| 12011810 ! 2840/ 20.8 | 5. ‘ 579291 ¢ :
} (22-26T.6(0.6/0.07 70 Tr (2210 '1120(20.5 23 |5-2 ae8pispa9 ) Gy |
'\ 1%6-boic olo.3/0.06 80! 5012100 3160253 k.6 |55 A7.9 12Dl o8
I : ; 1 o 5 *-,— H nhih!. Bed 1":,'}]9'][“(\',' Dlay }
? 38521575 0.30.09 70, 220 2040 | 5670) &C. l B B e oy
164-68| 4.9, 0.2/0. | 20 22%0 | 1180, 30:2 | 3.9 /3.8 6.1 6JOLOT Ay |
TS ‘ ‘Exchangeable
| me . /100gms
I
| Ca | Mg Eqi‘ya ;
Sample 1 | 0.21 1.8 ' 0.k | 0.1
2 10.1;04]01] 0.1
z 103 0501} 0.1
b {0, 0k|02} 01
5 Oll 008 ‘Ovl 0.1[
& 0.1 0.8 011 0.2




Profile F2B

Happing unit: Dkn (Map 3)

3.5.G. Family series
Red Yellow FPodsolic Bekenu -
Location: Road cutting between Bukit Temudok site and Telecommunications

mast (see Map 3).

Topography: Summit of Bukit Temudok cuesta (gradient ca 150).
Parent material: Temudok sandstone.
Vegetation: Secondary grouth, including lallang and resam.

Sarawak classification:

n-2 2.5Y 4/4 (olive brown), fine sandy clay loam, weak fine subangular
blocky, moist, friable, many roots.

Gracnal wavy boundary
2=5 Mixed 10YR 6/6 (brownish yellow) and 2.5Y 5/6 (light olive brown), fine
sandy clay loam, moderate medium subangular blocky, moist, slightly firm,
many roots, scattered charcoal.

Gradual wavy bovndary
5-25  10YR 5/8 (brownish yellow) with few yellowish red patches of weathering
sandstone, fine sandy clay lomn, weak-mocder:te coarse subangular blocky
with mederate continuons clayskins, meist, firm, many roots, scattered
charcoal.

Diffuse boundary
25-38  10YR 6/8 (brownish yellow) with 10Yk 5/6 (yellowish brown) in old root
channels and few rcddish brown mottles, fine sandy clay (fine sandy
clay loam in old root chanaels), moderate-vweak coarse subangular blocky
with weak clayskins, moist, firm,' few roots, scattered charcoal.

Clear slightly vavy boundary

2 - slu.6l1.1b.10l120 1110 | 750|130} 9 7 {0.5 | 0.5 | 49.8]20.2/27.9 Sazlmy clay
oam

14-18 |4.8]0.500.05]100 {190 | 760(1330(12.1 | - | 0.5 |49.8/23.6/30.1|sandy clay

b —— SA=LETN i G-
EO - 2'4,4(2,00.17{160 | 310 | 820{1340 [10.% 2.4 | b2 |45.9 23.0525-6 Saggmclay

_P8-32 14.8/0.200.05{120 | 210 | 950 1760 1.2 |0.5 } 0.7 48.0| 2.1]52.2]%andy clay

38+ Hard medium sandstone. red weathering colours but vhite, yellow where
fresh
%-'-i' e e e e g . < S e iy e e T
- l % % Conec. HCY luxtract % of fine earth |
t’“h{ Depth o O Jhotate o o BT R s ; v Texture
Vo, flnche)|H 0| N 3 Ca | Me | K Group Coaree | Madiun| Fine Silt|Clay|
: 2 »pm| ppm | rpm | ppm TII% |sand ; sand | sand | | i1

Excgangeable me./100zms.

Ga | Mg | K | Na JoEC

Sa 13 1 0»\‘3 005 002 0-1 :1“-2
o 2 10.5 | 0.2] 0.1} 0.1 :12.0
310.3 | 0.3} 0.1} Tr {1041

4 {0.3 | 0.3] 0.1 Tr IlO.}




Profile F2C

Mapping unit: Mrt (Map 3)

AP S G.S.G. Family Series

Sarawak classification: p.4 ye1jow Podsolic Merit -

Location: Between Performance Trial plots Nos. 7 and 4 on Bukit Temudo
site (see Map 3).

Topography: Upper dipslope of Bukit Temudok cuesta (gradient ca 15

Farent material: Temudok sandstone and shale

Vepetation: Lallang (Imperata cylindrica).

0) 1

0=2 10YR 5/6 (yellowish brown), fine sandy clay loam, moderate medium crumb-
granular. moist, slightly firm, porous many roots.

Gradual wavy boundary

2-5 Mixed 10YR 5/6 (yellowish browng and 10YR 6/8 (brownish yellow), fine
sandy clay loam, moderate medium subangular blocky, moist, friable
slightly - firm, porous, many roots.

Clear wavy boundary
>-9 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
9-21 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
21-38 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

{ 38-50 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

50-60+ As above, but propertion weathering chale increases. lleathering shale
is mostly dark grey, with patches of light grey and red.

s e A e

| ] . 1 ?
WYNMEMERE o B - o PO e e e SO R
No, bxchesiﬂ Org/B@li p | ca | Mg | K roup;CcsuBeMediu;—Fine 5i1t [Clay i g ‘.
it ' é) C|N ppm| ppm | ppm ppm III%§ sand'sand sand '
....‘,__\_ ""—‘--:---—--1}—-—-«—— i - eet————— -
% iO - 2|4.8{3.0,0.29| 200| 320 ]1!+20 26905 10.6{ 1.6 1.3 34.7’34.5 30.5 | Clay loam
2 - 5|4.n|2.0l0.21| 163{ 430 11220 2610 | 11.0{ 3.7 2.7 |28.5(35.7132.5 | Clay loanm
z 5 <« 9!4.710.9]0.12| 120! 430 |1160 2750 | 11.8 o.5l 1.1 !31.5!28.9{3%.8 | Clay loam .
514-1714.9 0.9 !0.08| 100{110 1680 3010 | 13.3! 0.3 0.5 29.9(30.8|40.0 Clazlloam -
1 ! { i ' ay
> 129-3214,910.3 0.13] 100} 220 1320 {5290 | 15.2! 0.6] 0.6 [25.828.546.3 | Clay
S 2.46 (4.0 |0.3 0,07 120| 220 11680 k330 | 17.7] 3.1| 1.1 |24.3|32.5/41.7 | Clay
7 150-53 4.8 |0.2|0.05 110|110 1800 1080 | 15.0; .8 8.1 58.7128.5(34.7 | Vleathering
: | 1 roc |

Exchangeable me,/1005m5.|

Ca I Mg | K |Na [CEC |

Sample 1 3‘.6 1.6| 0.6 | 0.1 |22.7,
ea 0.5 | 0.5|0.3{0.1 20.2/

3 (0.6 | 0.2 o.ako.1 18.7,
Llo.2! 09{01 T 19.0,

5 o4 | 0.3]0.2)Tr 21.4]

6 10.3 | 0.4]0.2 LT:- gzg

? 049 _0'1 i 002-_ T“? s ._.___..—-
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Profile F2D

tapping unit: Nyl (Map 3) G.5.G. Family Series
Sarawak classification: Red Yellow Podsolic Nyalau -
location: Chain 7 on western rentis at Bukit Temudok site (see Map 3).

Topography: Upper dipslope (gradient 309).
Farent material: Temudok sandstone and shale.
Vegetation: Secondary growth, including much resam and young trees of

simpor and gercnggang.
-0 Litter of resam stems and leaves, etc.

0=3 2.5Y 4/4 (olive brown), fine sandy loam, weal 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, many roots, much bleached coarse
sand.

Gradual slightly wavy boundary
8-23 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), reddish brown and yellow fine

sandstorne.

Clear regular boundary
23-383  10YR 5/8 (yellowish brown), sandy loam tO sandy clay loam, structure
masked by stones, with weak continuous claysgins Z-loYR 7/6 (yellole?
against the stones, moist, slightly firm, allghtly-porous, roots
common, abundant soft to hard fragments of red, 1light grey, yellow
and pale yellow fine sandstone, and many slightly hard fragments grey,

dark grey, pale brown and red shale.

a Gradual irregular bounQary
3347+  As above, but the proportion of stones increases

5 et e S SORREY « o PR e
;QQéDQKhipH % | % Conc. HC1 Extract % of fine earth
lo. {4 H S o g PR, ¢ 5 Texture
+ (inches) 0| Orgfloall” p | ca | Mg | K |Group i
! |
) e 4 }N \ppm | ppm | ppm | Ppm  III% | ee
119~ 304.2[1.710. ;“'-“*”“““r*“ Sandy loam
hoalhehrion sl ) £ ) 63 32 o
14 l0.410. 08| € 5 andy loam
A :29_;; ;.8 0.410.06( 60| 120 | 230 780! 3 g s e
| .110.3:0.04 100 | 200 | 140 | 2510 7. pdy
3 ﬂ3_47| ! 6 ol 6.5 Stony loam
o 1i7 5‘.2 o.zlo.oa!wo 190 %l}zl | i
Exchangeable mm./lOngs.
ca | Mg | X | Mo ! opc
Sample 1 | 0.4} 0.2  0.1| 0.1}10.8
2 lo.2(0.2| Tr | 0.1 7.8
5 i1@.2 | Br | 0r 402 73
4 ™ |0.8! Tr | 0.1 9.7
O T o.1i10.5




Profile ¥2E
Mapping unit: Bkn (Map 3).
S st G.5.G. Family Series
farmwaic classification: Red Yellow Podsolic Merit -

Location: Chain 9 on central rentis on Bukit Temudok site (Map 3).
Topography: Midslope of dissected dipslope (gradient 15°).

Parent material: Temudok shale and sandstone.

Vegetation: Young secondary growth with much lallang (Imperata cylindrica).

0-3 10YR 4/4 (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
3-5 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, elightly porous, many roots, few fine pieces of sandstone,
common charcoal.

Gradual regular boundary
5-18 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 yellole?. moist, firm,
porous, roots common, few hard stones of 2.5YR 4/4 (reddish brown),
yellowish red and yellow fine sandstone.

Diffuse boundary
18-32  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 yellow)/,
moist, firm, slightly porous, roots rare, few small fragments of soft

hard purple, light grey and red shale.

Gradual slightly wavy boundary
32-37 10YR 6/8 (brownish yellow), clay, structure masked by stones, weak clay=-
skins against stones, moist, elightly 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
37<43+  As above, but the proportion of stones increases.

k" ——— ....i. ] ,_______il______ — ki et > s .' ity A g anigs ,_¢_._.__.. l;—---—- |
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A i(lnchze): HzOE g{I‘o;&l‘:P B | Mg | K Group CaarSeEJbiiumiFms'isnt Cla;y'} |
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Profile F3A
Mapping unit: Bkn (Map 4)
2k L L=NA G.S.G, Family Series
fasnaek olacaification: Red Yellow Podsolic Bekenu -
Location: Road cutting close to observation plot No.5 at Jakar site (see Map 4).
Topography: Summit of low rounded hill (gradient ca 5%).
Parent material. Mixed shale, fine sandstone and vein quartz from Kapit member
of Belzga Formation.
Vegetation: Lallang (Imperata cylindrica).
0-3 10YR 4/4 (dark yellowish brown), fine sandy loam, weak fine crumb (tending
to single grain), slightly moist, friable, roots abundant.
Gradual regular boundary
3-14 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
14-38 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 ZﬂloYR 7/6 (yellow)_? clayskins, moist, firm,
few roots, scattered quartz grit
Clear wavy boundary
38-48  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
48-61 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, moist, firm, no roots.
Clear slightly wavy boﬁndary
61-69 Large, fairly hard stones of yellow, red and purple fine sandstone; clay-
skins next to stones, much quartz grit.
Clear regular boundary :
69-79  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
7985 Mixed 2.5Y 7/6 (yellow), yellowish red, reddish yellow, red pale yellow
and white, sandy clay, moderate coarse subangular blocky with few claysking,
moist, firm, no roots, scattered quartz grit and stones.
Diffuse boundary :
89-94+ Slightly hard purple, reddish yellow and yellowish red weather;ng shale.
‘--.__?‘*____'1 & o NN I S e g el . -—;——-—-—'-*—r‘
| ' P g0l % of fine earth | -
"'PIJDEpth pH % % ____.CE’.“_E:__{,{E}....%E’EMC B s wy 1= Texture |
o, Holorgibtal| P |Ca | Mg | K GroupCarseMediwtFine | g ¢ cray
Qactes] 2 c N : i II11% | sand
. A < | ppm | ppm | Ppm | PRO | T T -r+—*--éé‘*P '““ékn;ﬁia
: [0 - 3lh.5l2.00.14120 | 210 | 1120 gggcj TR }%Z <47 i
~1014, . 210 | 1350 . s *S1 35 "ol Sandy |
3 |ouo28 ;* $1%:8 10 8‘-,? 2| 515 | 120360011.7 | 1. 16.1; 35 O} _sindy clay
§ . |0 e 4\ 1 ! 19.0| 40.2| Sandy cla
b1 -yl 0.0 210 | 1500|4160 14.9 | 1. g | y
5 5.010.1'0.03] 99 | 9 19.3! 33.8! Sandy clay
¢ 172-76]5.110.1 0.03| 70| 100 |1‘+2° 3080 13?, 3. 22.0| 40.7|Clay
, (52-86/5.110.1(0.031 80| 190 174016280} 180 | 2. 25 0| 48. 2] Weathering stele
L._H39-93; ) o! 0 |0.04 100 | 210 lllaool?ﬁéoll 2] 1. ; B, IS WA
——— | D — Fpdet .
Exchangeable me./100gms.
Ga | Mg | K | M |G
. -
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Profile F3B
Mapping unit: Bkn (Map 4)
o fEcped G.S.G. Family Series
Sarawak classification: Red Yellow Podsolic Bk

Location: Close to fertilizer trial plot No.l at.Jakar site (see Map 4).

Topography: Lower slope of low rounded hill (gradient 227).

Parent material: Mixed shale and fine sandstone from Kapit member of Belaga
Formation.

Vegetation: Lallang (Imperata cylindrica).

0-2 2,5YR 4/L (olive brown), fine sandy loam, moderate very fine subangular
blocky, moist, slightly firm (to friable), porous, roots abundant, much
charcoal.

Gradual regular boundary
2-6 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
6-11 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
yellole? clayskins, moist, firm, ped interiors porous, many roots, common
charcoal, scattered quartz grit.

Gradual wavy boundary
11-19 7.5YR 6/8 (reddish yellow) with many medium distinct 2.5Y 7/2 (light grey)
and few yellowish red mottlees, fine sandy clay_loam, weak coarse subangula
blocky with strong / SYR 6/6 (reddish yellow)_/ clayskins, moist, firm,
ped interiors porous few roots, scattered quartz grit.

Clear wavy boundary
1925  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
25-28 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 ?/4 (pale yellow) / clayskins, moist, firm,non porous very
few roots, abundant quartz grit.

Clear wavy boundary !

28-47+  Mixed 2.5Y 7/6 (yellow), 7.5YR 7/6 (reddish yellow) and 10R 3/4 (dusky red.
fine sandy clay, massive with moderate (pale yellow) clayskins against
stones, moist, firm, few roots, common soft - slightly hard weathering

shale.
¥ . : " gorti th
#N£|D th{ pH | % | % Cone. HC1 ?xtract . s Text
Yo, 1 = ) 2 Crg/tall P | ca | Mg | K __kiroup Cmrsell-hdimif‘ine Silt| Clay it
2°) C|{ N | ppn} ppm opm| ppm | IIT%| sand | sand sand
8 T Ebu'a 1.2/ 0.1d 130 210| 860 2510 5,0 | 0.5| 8.0{56.8[19.1[19.3 |Sandy loam
2 |2 - ¢|4.6/0.9/0.04 110| 150| 890 3120 | 5.6 | 4.1 | 7.7]53.7[17.1}20.6 ,35:;?;3’ e
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Profile F3C
Mapping unit: Rpk (Map 5) G.S.G. Family Series

Sarawak classification: Red Yellow Podsolic - Merit-Rapak -
Groundwater Laterite
Location: Between fertiliser trial plot No.lO and observation plot No.5 at
Pakan Road site (see Map 5).
Topography: Lower slope of low rounded hill (gradient 117
Parent material: Shale, fine sandstone and vein quartz from Kapit member of
Belaga Formation.
Vegetation: Lallang (Imperata cylindrica).

0-2 10YR 5/4 (yellowish brown), fine sandy loam, moderate fine subangular
blocky with moderate discontinuous clayskins, moist, slightly firm,
porous, roots abundant, much charcoal.

Clear regular boundary
2-6 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
6-11 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 7/4 (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
11-14 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

1419 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)_/ clayskins moist, firm, few roots, non-
porous, abundant stones are quartz, iron concretions and dark red shale
fragments.

Clear wavy boundary

19-32 Colours as above, plus 10YR 5/8 (red), clsy, weak coarse subangular
blocky with moderate / 10YR 5/3 (pale brown)_/ clayskins moist, firm,
slightly porous, few roots.

Diffuse boundary
32-46+ Mixed 10YR 8/6 (yellow), 2.5Y 8/2 (white) and 10R 4/8 (red), with
yellowish red and reddish yellow mottles, silty clay, weak coarse sub-
angular blocky with strong / 10YR 7/4 (very pale brown)/ clayskins,
moist, firm, few roots, reddish yellow and red patches show shale lamina-

4 tions, very slightly porous.
Depth pH | % | % Conc. HC1 Extract % of fine earth i ;
! G Coarse| Medium| Fine exture
E?:Eoﬂzo O@Tb?l PI;’“' EE:;B I;?'ﬂ Pllgm m sand | sand |sand 8ilt| Clay
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Profile F3D

G.S.G, Family Series
Red Yellow Podsolic Bekenu -
location: 8 chains from road along northern boundary of Pakan Road
site (see Map 5).
Topography: Midslope of low rounded hill (gradient 25°).
Parent material: Mixed shale and sandstone from Kapit member of Belaga Forma-
tion.
Vegetation: Secondary growth with much lallang and resam.

Mapping unit: Kkn (Map 5)

Sarawak classification:

0=2 2.5Y 4/L (olive brown) with few brownish yellow mottles, fine sandy clay
loam, moderate fine subangular blocky, moist, friable, slightly porous,
abundant roots, scattered charcoal.

Gradual regular boundary
2=7 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, commcn roots, scattered charcoal.

Clear wavy boundary
7-1k 10YR 6/8 (browmish ellow), fine sandy clay loam, weak medium subangular
blocky with weak ZT{OYR 7/4 (very pale brown)_/ clayskins, moist, slightly
firm, few roots, scattered quartz grit.

Gradual regular boundary
14-38  10YR 6/8 (brownish yellow) with few fine faint reddish yellow mottles,
fine sandy clay loam moderate medium subangular blocky, with moderate
/ 2.5Y 7/6 (yallow)_7 clayskins, moist, firm, few roots.

Diffuse boundary
38-75 10YR 6/8 (brownish yellow) with few fine faint reddish yellow mottles,

fine sandy clay, weak coarse auban§u1ar blocky with moderate dis-
continuous 1-2.5Y 7/4 (pale yellow ;7 clayskins, moist, firm, few roots,

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

rmﬁJDepth pH| % | % Conc. HC1 Extract j‘ of fine earth petas 4

b, (inap] 10|0rg Total] P |08 | Mg | K [GroupCoarss|Hediim Finel gy ¢ gy

| 1 2|c !N !ppmiopm| ppm| ppm|IT1%|5and sand| sand

1 b -2 8B 3l0.29] 100 130 820]ako0] 9.8 | 3.4 5.8 | 51.6/17.8)25.2|Sendy iy
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Mapping unit:

Sarawak classification:

Profile 5713-2C

Nyl (HMap 6)
G.5.G.

Red Yellow Podsolic

Tamily Series
Nyalau -

location: Between performance trial plots 14 and 15 on main site B,
Oya Road (see map 6). 4
Tovography: Upper slope of low rounded hill (gradient ca 207).
Parent materiel: Delaga Formation (Pelagus member) fine sandstone.
Vepetation: Lallang beneath planted pines.
0-2 10YR 2/3 (very dark greyish brown), fine sandy loam, very weak fine
granular, moist, very friable, porous. abundant roots.
Gradual regular boundary
2-6 Mixed very dark greyish brown, yellowish brown and very dark grey,
fine sandy loam, very weak medium grandular, mois®, friable, porous,
many roots.
Gradual wavy boundary
2-10 10YR 5/8 (yellowish brown) with greyish brown staining down root
channels, and few fine faint light yellowisna brown mottles, fine sandy
loam, structureless, mcist, friable, porous, few roots.
Gradual wavy boundary
10-17  10YR 5/8 (light yellowish brown) with greyish brown staining down root
channels, fine sandy clay locam, structureless, moist, friable, porous,
few roots.
Gradual wavy boundary
17-39  10YR 5/8 (light yellowish brown), fine sancy clay loam, structureless

39-50

50-58+

moist, friable, porous, few roots.

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

Gradual wavy boundary :
9.5YR 7/8 (strong brown) with many medium faint reddish
sandy clay loam, structureless, moist, friable, porous,

yellow mottles,
roots absent.
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Profile 3.221—2§

G.5.G. Family Series
Red Yellow Podsolie Nyalau <
Location: Betwveen jperformance trial plots 2 and > on main site A,
Oya Road (sue Hap 6).
Tovograchy: Hidslepe of low rounded hill (gradient ca 20-25°).
tarent material: Belaga Formation (Polacus member) fine sendstone.
Vegetation: Lallang and resam.

Mapping unit: Nyl (Map 6)

SBarawak classification®

0-3 10YR 3/2 (very dark greyish brown), fine sandy loam, very weak medium
subangular blocky, moist, friable, porous, abundant roots.

Clear regular boundary

3-11 10YR 5/6 (yellowish browm) with brown staining in root channels, fine
sandy loam, very weak coarse subangular blocky, moist, friable, porous,
many roots

Gradual regular boundary
11-20 10YR 5/8 (yellowish browm), fine sandy loam, very weak coarse sub-
angular blocky, moist, friable, porous, many roots.

Gradual regular doundary
20-31 As ahove except texture is fine sandy clay loam and roots are only few

Gradual regular boundary
31-40 As above but consistence is firm.

Gradual regular boundary
40-48  10YR 5/8 - 6/8 (yellowish brown - brovmish yellow), sandy clay loam,
structureless - maseive, moist, friabhle, porous, roots rare.

p Graduzl regular boundary

%8-56  10YR 5/3 (yellowish browm) 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

%672+  10YR 5/8 (yellowish drown) witi many medium - coarse distinct red and

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

hﬁktqﬁﬁ—_T J | ; iy i % of fine earth |
L}_'L 2 % | % § Conc. HC1 Lxtract 4 , coes |
iler epth|p Org Tota " B e T D e S m— |
e {( et : ! | K |orou coam*rwm Finel q:q, |

s i(mdnsiﬁao C1 8 p}:pm gam! PMIE;HH ppm | III% | cand| sand| samﬂsllt?("hy !
P S ! | i ;
o . ' T_ | 200 | 300 ; 900{5.1 | 4.1} 9.743 5 21.2 16.2| Sandy loam |
22 |3 -1%5322 é:g,g:gé gg | 200 400 [ 1200/6.2 | 3.2 {10.7 #5.5 | 22 0 16.1; Sandy loan |
% 111.2014 5 0.3/0.03 50 | 200 400 | 1400{ 7.2 | 2.5 [12.41Wh.9 ) 21.1/ 19.7) Sandy loam |
2 120.31 4 1{0.2/0.02 50 | 200| 400 |1300]7.6 | 4.0 { 9.7 145.4| 20.7 20.3f Sandy loan |
2 510|150 2] 0,00 ho | 100{ 400 | 1300(7.7 | 2.5 [10.1/45.5 | 19.7 21.0f Sercly clry Lo
% Vhosly gl0.1]0.01 40 | 100] 600 | 1700{8.0 | 3.1 {11.643.5(20.§ 2.8 * "
K7 |43-56 4.310.110.01] 50 | 100| 400 |1700!8.8 | 2.7 {10.7[41.7 f21.3 22.01 ©  °
f’?iss.?a 5 k|0 2/0.03 50 | 100| 500 | 2400{8.6 | 2.9 [10.7[41.4 | 21.2 23.



Profile S.738-45
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fapwl“g unit:  (Bnd)  (Map 6) @.8.G. Family s

saravak classification: Grey vwhite Podsoclic Kerait “erles
or Gley or Semadch handang

Location: Between performance trial plots 1 and 4 on main site F,

Oya Road (see Map 6).

Tonography: Lower slope (gradieat 4°).

Parent material: Belaga Formation (Pelagus meumber) shale

Vegetation: Lallang (Imperata cylindrica)

0.2 10YR 4/2 (dark zreyish brewn), silty loam, very weak fine granular,

moist, friable, porous, abundant roots.

Clear regular boundary
é=G 10YR 5/2 (greyish brown), silty loam, weak coarse subangular blocky,
meist, friable, porous, many rocts

Clear broken boundary
6-7/10 Discontinucus horizon with intervening material from above down reot
channels. 10YR 7/2 (light grey), silty loam, wesk coarse subangular

blocky, moist, friable, porous, few roots.

Gradual irregular bouncary
7/10-14%/ 10YR 6/1 (light grey) with many fine distinct pale brown and yellow
18 mottles and few medium distinct mauve patches, silty loam, very weak
cozrse subangular blocky, moist, friable, porous, few roots.

Gradual wavy boundary
14/18- SY 7/1 (light grey) with many medium distinct pale brown mottles znd
18/25 msny coarse distinct rusty root channels, silty loam, etructureless,
moist, firm, roots rare.

Gradual wavy; boundary
18/25- 5y 9/1 (1ight grey) with many coarse distinct pale brown and yellow
22/31  pottles and few mecium distinct rusty root chamnels, silty loam,
structureless, moist, firm, roots rare.

Gradual irregular boundary
22/31-  SY 7/1 (1light grey) with many medium faint very pale brown mottles and
32/45  some dark brosm staining down root channels, silty clay loam, structure-
less, moist, firm, roots rare.

Gradual irregular boundary
32/45-  5Y 7/2 (1ight grey) with few fine very faint very pale brown mottles,

Sl silty clay, structure etc. as above.
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Profile S.746-51

& : I .

Mapping unit: Nyl (Map 6) G.5.0. Family Baika s
Sarawak classification: Red Yellow Podsoclic Nyalau -
Location: DBetween performance trial plots 3 and 4 in site C,

Oya Road, (see map 6).

Topography: Mid slope of low rounded hill (gradient ca 20°).
Farent material: Belaga Formation (Pelagus member) fine sandstone.
Vegetation: Lallang (Imperata Cylindrica).

0-2 10YR 2/2 (very dark brown), sandy clay loam, structureless, moist,
friable, porous, abundant roots.
Gradual wavy boundary
=7 10YR 5/6 (yellowish brown) with few medium distinct yellow and pale
brown mottles, sandy clay loam, weak coarse subangular blocky, moict,
friable, porous, many roots.
Clear wavy boundary
7-16 10YR 5/8 (yellowish brovn), 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.
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Mapping unit: Nyl (Map 6)

Profile F3BA

G.8.G. Family Series

Sarawak classification: Red Yellow rodseclic Nyalau -
Location. Site B subtractive fertiliser trial at Oya Road (see Map 6).
Topography: Upper slove of low rounded hill (gradiznt es 10°).

Parent

material: Belaga Formation (Pelagus member) sandstone.

Vegetation: Planted pines witn much lallang (Imperata cylirndrica).

=3

36

12-29

23=52

N.B,

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
Mixed distinct 10Y¥R 7/4 {very pale brown) and 10YR &/2 (dark grayish
brown) with many medium saint 10YR 3/2 (very dark greyish brown)
and common medium distinct 10YR 7/1 (light grey) wottles, medium
sandy loam, moderate - strong fine subangniar blocky, moist, slightly
firm, porous, many roots.

Abrust slightly wavy boundary
Mixed distinct 10YR 7/4 (very pale browm), 7.5YR 7/8 (reddish yellow),
2.5Y 8/2 (white), 2.5Y N7/ (1light grey) =znd 7.5YR 6/6 (reddish yellow,,
sandy loam - sandy clay loan, weak medium subangular blocky, moist,
8lightly firm, elightly porous, common roots.

Diffuse boundary
2.5Y 8/6 (yellow) with many iine distinct 2.5Y M7/ (light grey), 7.5
Y 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 rootc

Diffuse boundary
Mixed dietinct 2.5Y 3/4 (pale yellow), 10YR 7/1 (light grey) and
7.57R 7/8 (reddish yzllow) witn common fine jrominent 2.5YR 5/8
(red) mottles, sandy clay loam, weak medium - coarse subangular
Llocky with weak discontinuous clayekins ﬁriOYR 7(# (very p&l?
brown),7 along cld root chunnsls, moist, firm, sligitly plastic,
non sticky, nen porcus, few roots.

Clesr regular boundary :
Mixed faint 2.5Y 7/2 (1light grey) and 1072 ?/4 (very pales brown) with
common fine reddish brown rusty rcot channal§, san?y clay loam, weak
coarse subangular blocky, meist, firm, plastic, slightly sticky, no
roots, common fine hard subangular fragments of 2.5YR 6/6 (1ight
red) and 2,5YR 4/8 (red) iron - stained sandstone.

From 43 to 65+ inches part of this profile is oc?upied by & bowdaer
of hard reddizh yellow, red and strong brovn medium sandetone.



Profile F3BA (contd.)
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Profile F3BB

Q

(Map 6)

Mapping unit: Srt
: i, G.8.G. Family Series
barawak classification: Grey White FPodsolic Saratok -

Emmtion: Between plots 5 and 4 on arboretum site Eat COya Road (see Map 6).

lopography: Mid-upper slope of low rounded hill (gradient ca 100).

Barent material: Belaga Formation (Pelagus member) sandstone.

Vegetation: Planted pines with much resam (Gleichinia linearis) and shrub sized
secondary trees e.g. Simpor.

th common mediwn 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 gquartz sand.

-9 10YR 5/2 (greyish brown) wi

Clear slightly wavy boundary
Mixed faint 10YR 7/1 (light grey), 10YR 8/3 (very pale brown) and 2.5Y
8/4 (pale yellow) with many fine distinct 10VR 6/4 (1ight 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.

921

Diffuse boundary
Mixed faint 2.5Y N7/ (light grey) and 2.5
medium faint 2.5Y 7/2 (1light grey), many
(very pale brown) and 1OYR 6/4 (1light yellowish
prominent, 7.5YR 7/6 (reddish yellow) mottles, sandy loam, weak coarse
subangular blocky with weak discontinuous clayskins /[ 10YR 7/2 (1ight
grele? and brown to dark brown humus coatings below 44 iuches, moist,
friable, slightly porous, few roots but many old root channels (often
filled with light yellowish brown - brovn material), scattered charcoal.

Y N8/ (white) with common
fine faint distinct 10YR 2L
brown) and few fine

21-50

Gradual diffuse boundary
Colours as above plus few fine prominent 10YR 8/§ (y911ow)_mott1?s,
sandy clay loam, weak coarse subangular blocky with rare discontinuocus
clayskins but much organic staininz on ped faces 10Y‘k/3 (brovn to
dark brown) and 10YR 6/4 (light yellowish prown) /7, moist, firm, non
porous, rare roots and few old stained root channels, rare charcoal.
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Mapping unit:

Sarawak classification:

Location:

Topography:
Parent material:
Vegetation:
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Profile F3BD

(Ltn) (Map 6)
Series

Lutong

G.S.G. Family
Red Yellow Podsolic Merit
Between performance trial plots 11 and 12 on main site E
at Oya Road (see Map 6).
Upper slope of low, gently sloping hill (gradient ca 4°),
Belaga Formation (Pelagus nember) shale.
Planted pines with much lallang and resam.

with common medium distinct 10YR 6/4 (1ight
yellowish brown) and 2.5Y 7/4 (pale yellow) mottles, clay loam - silty
clay loam, moderate fine 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.

2.5Y 5/2 (greyish brown)

Clear wavy boundary
le yellow), 5Y 7/3 (pale yellow), SYR 6/6 (reddish
L (1ight grey), silty clay loam, weak fine subangular
slightly plastic, non sticky, porous =
harcoal, common medium sized black
in lower part of horizon.

Mixed 2.5Y 7/4% (pa
yellow), and 5Y 7/
blocky - massive, moist, firm,
slightly porous, common roots, rare ¢
very hard iron concretions, especially

Clear irregular boundary
2.5YR 6/8 (1light red) with many fine distinct 2.5Y 8/4 (pale yellow) and
2.5YR 5/6 (red) mottles, gritty clay, structure masked by grit, moist,
very firm, slightly plastic, non gticky, non porous, rarc 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), 2.5¥R 5/8

2.5Y N7/ (1ight grey), silty clay - clay, ma :
prismatic with atrong’continuous pale brown clayskins on vertical crack

faces, moist, firm, plastic, slightly sticﬁy, non porous, rare roots, few
0ld root channels with yellowish brovn staining.

(red), 2.5Y 7/6 (yellow) and
gsive - very weak very coarse

Diffuse boundary
Mixed streaky 2.5Y 7/8 (yellow), 2.57 N7/ (light

(reddish yellow) (streaks appear laminar especia
silty clay - clay, massive with few vertical cracke,

and not seen below 36 inches, moist, very firm, plastic,
non porous, no roots.

grey) and 5YR 6/8
11y below 48 inches) ,
clayskins as above
slightly sticky,
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Profile F4A

Yapping unit:  (Ny1) (Map 8) G.S.G Family Seri
.5.G. ries

Sarawak classification: Red Yellow Podsolic Nyalau Nyalau
Location: Close to plot 8 on Lambir site (ses Map 8).

Topography:. Upper slope (gradient 20 - 25°),

Parent material: Miri/Tukau Formation soft fine sandstone.

Vegetation: Originally Mixed Dipterocarp Forest - now thick secondary growth.

0-2 2.5Y 7/4 (pale yellow) with many medium distinct 7.5YR N3/ (very
dark grey) and few fine faint 10YR 6/3 (pale brown) mottles, sandy
lo§m, moderate medium granular with very weak discontinuous clay-
skins Z'loxn 7/4% (very male brown) 7/, 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 ZthYR /4
(very pale brown) /, moist, firm, slightly porous, many roots.

Diffuse boundary
19 2.5Y 8/4 (pale yellow) with few fine faint 5Y 7/3 (pale yellow),
e.5Y7 6/2 (light 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
19.34 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
ZTiOYR 7/4 (very pale brownl_?, moist, firm, very slightly porous,
few roots, common 0ld@ root channels filled with mixed 2.5YR 6/2

(dark grey) and 10YR 5/2 (greyich brown) sandy loam.

Gradual wavy boundary
el 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 ZFE.BY 7/4 (pale yellow)_7, moist, firm, slightly

porous, roots absent.

Gradual wavy boundary
.62 10YR 6/8 (brownish yellow) with common medium distinet 2.5YR N7/
(1ight grey) and few fine faint 7.5YR 5/8 (strong brown) mottles,
sandy clay loam, weak medium subangular_blocky with weak discontinu-
ous clayskins [ﬁé.BY 7/4 (pale yelldwlj7..moiat, firm, slightly
porous, roots absent, common stones of slightly hard pale yellow,

dark red and dark reddish brown iron-stained sandstone.

Gradual regular boundary
8274 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 -

( 3
weak rate subangular blocky with weak discontinuous
v g , moist, firu, non-porous, roots

clayskins / 10YR 7/4 (pale brown)_/, mois
abeznt. mnég stones of hard dark brown pipestone and slig:tlg ::::
- hard strong brown, reddish yellow and weak red iron-staine -

stone.



Profile F4A (contd.)
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lpping unit: (Nyl) (Map 8)

Profile F4B

G.5.G, Family Series

farawak classifi i
lassification Red Yellow Podsolic Nyalau Nyalau

location:

Between plots 9 and 10 on Lambir site

Eupography.' Upper slope (gradient 25 - 30°).
Wrent material: Miri/Tukau Formation soft fine sandstone.
legetation. Originally Mixed Dipterocarp Forest - now thick secondary growth.

0.3

}12

12-29

238

Bbg

10YR 6/4 (1ight yellowish brown) with many medium distinct 10YR 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 worn/
root channels / 7.5YR 7/6 (reddish yellow)“7. 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 m dium subangular block{ ith mode=
rate - weak discontinuous clayskins / 10YR 2/6, 7/8 (yellow)_/, 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 / 7.5YR 7/8 (reddish
yellow)_?, moist, firm, ped interiors slightly porous, few roots.

Gradual wavy boundary :
Mixed distinct SYR 6/8 (reddish yellow) and 2.5Y 72/4 (pale yellow) with
many distinct 2.5Y 7/2 (light grey) mottles, sandy clay loam, structure-
less - massive (to very weak coarse subangular blocky), moist, firm, very

slightly porous, no roots.

Diffuse boundary
Mixed distinct 5Y 8/3 (pale yellow), 2.5Y 7/2 (light grey) and 5YR %(8
(reddish yellow), sandy clay loam - sandy loam, structureless - massive,
moist, firm, non porous, no roots.
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bping unit: Bso (Map 7)

Profile F4C

G.S.G. Family Series

arawak classification:
Podsol Buso #

leation:

Western, unplanted section of Nyabau site (see Map 7).

“pography : Flat raised veach, with slight micro-relief.
?mntqﬁterlal: Quaternary raised beach deposit.
wetation: Originally kerangas forest.
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2.5YR 3/4 (dark reddish brown) litter, roots still clear but leaf
laminae completely disintegrated. Abundant large tree roots; layer
of wood 2:h at 1-2 inches, rare bleached coarse sand grains.

Clear regular boundary
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
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
Mixed faint 10YR 2/2 (very dark prown) and 10YR 4/3, 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
: £ 7.5Y 4/4 (dark

2.5Y 7/4 (pale yellow) with few distinct streaks o
w and reddish browm, sandy loan -

brown) and patches of orange, yello '
sandy clay loam, moderate medium subangular blocky, iron staining along
1 surfaces), moist, slightly firm - fri-

ped faces (especially horizonta
able, but darker patches are slightly brittle, roots rare.

Clear irregular boundary
. 5Y 7/2 (light grey),

2.5Y 8/4 (pale yellow) with many medium faint 2.
2.5Y 8/6 (yellow) orange, reddish brown, dark brown patches, fine sandy

clay loam, weak - moderate medium subangular blocky, moist, firm, non
porous, roots absent.

Graduel {rTeswiar O OYS 2/2 (very dark brown)
Y pundant patches 1 eing

especially on vertical ped faces and many fine fain

ange, brown reddish brown mottles along old root
e . Baﬁdy loam, weak medium subangular blocky

channels sandy clay loam = :
tending to massive, moist, firum, glightly porous, roots absent but
many old root channels.

boundar
i g y nct 2.5Y 7/8

i i isti
2.5Y 7/4 ( ylow) with many medium faint d
(y2113£), g?;gRy;/S (recddish yellow) and few reddish brown mottles,

sand - loamy sand, single grain, moist, friable, roots absent.

Gradual regular boundary :
5Y 8/3 (pale yellow) with many medium vory faint 5Y 8/2 (whitezsand
5y 8/6 (yellow) mottles, sand, single grain, moist, loose, roo
absent.
Diffuse boundary

Mixed 5Y 8/1, and 5Y 8/2 (white) with few patches of 5Y szo(szi:s
yellew) sand, structureless - single grain, m?iat. loo€e, .
This horizon continues to 120 inches + (auger).



Profile F4C (contd.)
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Profile FiD

fping unit: Mri (Map 7)

i 2 e G.S.G. Family Series

| fk classification: Podsol Mird s

wation: Between performance trial plots 4 and 5 on Nyabau site (see Map 7).
iography: Raised beach with marked microrelief.

irent material: Quaternary raised beach deposit.

igetation: Originally kerangas forest.

) Dark reddish brown litter.

% 5YR 4/2 (dark reddish grey) and many bleached [/ 7.5%R N7/ (1ight grey)_/
coarse sand grains, sand, structureless - single grain, moist - wet,

soft, few roots.

. Gradual slightly wavy boundar¥
-10 Mixed distinct 10YR /g/a (1ight brownish grey) and 7.5YR 5/2 (brown’
2

with many bleached .5Y N8/ (white)_/ coarse sand grains, sand,

structureless - ﬁingle grain, wet - moist, soft, rare roots.

R Clear regular boundary
171§ 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 .
M1 ., 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, structureless - single
grain, wet, soft, roots absent.

Clear wavy boundar
30+ Mixed faint 7.5YR N2/ (black) and 10YR K/z (very dark grey), sand,
structureless - massive, wet, hard (indurated), roots absent.
This horizon is too wet and oo hard for the pit to be deepened.
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EXPERIMENTAL AFFORESTATION SITES SOIL SURVEY

W F4A

MAP 8

LAMBIR

Scale
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Boundary of cleared area. ﬁ
Road N
Tractor path.
Drainage line
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1+250,000
Performance trial plot (64 treés).
Arboretum plot (25 trees).
Soil auger inspection
S.CHINA

Described and saompled soil profile pit

SOIL MAPPING UNITS

Brawnish yellow - yellow sandy loom over reddish yellow

sandy clay loam
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ENTAL AFFORESTATION SITES SOIL SURVEY —

PAKAN ROAD

Scale ¢
111,600 (Approx)

Boundary of Reserve.

SOIL MAPPING UNITS

Rpk

Mottled brownish yellow sandy loam - sandy clay loam, over
red, yellow and white 'corned beef' clay horizon, usually with
stone line of rounded quartz gravel and black iron concrerions
at boundary. Moderately deep (24 - 48 inches to weathering
shale).

-+

Road.

—350 Form line (feet).

E Arboretum plot (25 trees).

. Soil auger inspection.

®F3D Described and sampled soil profile pit.

LOCATION
0
7 < | Dun,

J*e;
S—

PAKAN
® R0AD SITE

Colours similar to above, but texture is clay throughout. No stone
line above corned beef horizon. Deep (more than 48 inches).

Unmottled brownish yellow sandy clay loam going to sandy clay
or clay at depth. Deep (48+ inches to weathering rock).

Sail Survey Drowing Mo 233

Base on Land B Survey Seres 23 anet! VIEYES
SUpplied by Siivicyiparal Reseorch Section,

Plat lecotion intarmation

Forest Duparimeny.

Compiled by | C Baille
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EXPERIMENTAL AFFORESTATION SITES SOIL SURVEY MAP 7
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i Boundary of cleared area
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Soil auger inspection.

W Fac Described and sampled soil profile pi
SOIL MAPPING UNITS
Brief Description
Thick litter over thin orgonic cols,red fopsoil.
Mri Light grey or white wet sandy |u_r horizon
overlies indurated ond unaugerable .' n humus pan.
— Similar profile to Miri, but white Bond less wet
111l -
+ ?“0 and humus pan less indurated ~ canlh- ougered
2 :
111

Pan overlies deep, pale yellow sand.
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EXPERIMENTAL

AFFORESTATION SITES SOIL SURVEY

MAP 3
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BUKIT TEMUDOK

Scale -
1+ 1,600 (Approx.)
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B F2C

LEGEND

Boundary of Forest deparfmenr area.

Road.

Drainage line.

Performance trial plot (64 trees)
|

Arboretum and fertilizer trials plot (25 trees).

Soil auger anspectnon.i_

Soil profile pit.

SOIL MAPPING UNITS

Clay loam over clay subsoil. Brownish or reddish yellow throughou!

Generally moderately deep (weathering rock begins at 20 - 45

inches),

—— - e

Fine sandy loam or sandy clayloam over fine sandy cloy subso
Brownish or reddish yellow throughout. Generally moderately deep
( weathering rock begins ot 20 - 48 inches).

;
; : i
l

Fine sandy loam or loamy sand over fine sandy cloy lvam or sandy

loam subsoil. Brownish or reddish yellow throughout Generaoll, |
moderately deep (weathering begins at 20 - 40 nches . ; i

Brownish yellow fine sandy loam or loamy sand over ‘e sand, |
clay loom Shallow (weathering rock begins at 10~ 20 inches |
h--\" < -

- - P
- : [
|
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ENTAL AFFORESTATION SITES SOIL SURVEY

SCALE
11,600 (approx)

MAP 4

-2

LEGEND

s sy Boundary of Reserve.

Road

00— Form line (feet)
Arboretum plot (25 trees).

. Soil guger inspection.

Described and sampled soil profile pit.

LOCATION

SOIL MAPPING UNITS

Brief Description

Reddish yellow and brownish yellow soils. Sandy loam at
surface grading to sandy cloy at depth. Weathering rock often
begins 30 - 48 inches.

Pale yellow, light grey or white colours predominant through -
out profile.  Texture incregses from sand at surfoce to
sondy loam or sandy cloy loom of depth Deeper than 48

inches.

Wet gleyed soils formed on sandy alluvium in valley bottom,
May (Matu) or may not (Tatou) have muck layer (less than
I0 inches thick) at surface.

_—

Droming Mo 232 Bose on Lond B Sy
Pior tototion nfermation .J,:..:;l“ »

Feraat Daporiment

sheet 2/TIIN/E
ol Researeh Sectian,

Campiled by | T Beillie Drawn By Sotbiak



EXPERIMENTAL AFFORESTATION SITES SOIL SURVEY

MAP 2
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LOCATION
o, =
» B >
N 5 pf - N Lg-e/l';'l i 4
' < - bt
= = N I‘p :?

) N
\
y
Airport /‘ r&“%?
) | )
7leie-

3
4 ‘

Semongok
Agricultural /

S /
Stotion .

15th Mile

Scaole
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SOIL MAPPING UNITS

d

(Sem) |

Mottled reddish yellow and brownish yellow clays,
Mottled pale and very pale brown and light grey clays

Unmottied reddish yellow and brownish yellow clay,

B FIA

LEGEND
Contour
Road
Foot path

Boundary of cleared area (and survey areg).

Performance Trial plot (64 trees).

Fertilizer Trial plot (25 trees).

Soil ouger inspection

Described and sompled soil profile pit
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FOSS Map

o1 Survey Drowing No 230

Bose mop from Lond B Survey Topo 1/108, 1969
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