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alluvial sediments (Fig. 1). The ridge and a
number of other small hills in its vicinity are
developed over acidic igneous rocks that form
part of the Jerengau Forest Pluton (Cobbing
and Mallick, 1987). A Rb/Sr date of 230+ 6 Ma
shows these rocks to be of a Lower Triassic age
(Mohd. Anuar, 1986).

In the central part of the area, to the
north and east of Bt. Lading (Fig. 1), the igneous
rocks show little textural variation, being a
non-porphyritic to weakly porphyritic, medium
to coarse grained biotite granite. The rocks
are usually pink to pinkish grey in colour, except
along fault zones, where they are pinkish green
in colour. Ovoid, dark grey, fine grained
xenoliths of up to about 0.5 m length are also
found, though they are not of common occurrence.

Intruding the granitic rocks are a number
of steeply dipping to vertical, dolerite and quartz
dolerite dykes of limited lengths, but of variable
trends and widths. The fine to very fine grained,
dark grey dolerite dykes range in width from
0.2 to 15 m, and generally trend 315°, whilst
the fine grained, greenish quartz dolerite dykes
are up to 10 m wide and mostly trend 60°

The granitic rocks are on the whole strongly
jointed and cut in several places by small to
large scale faults. The joints, which mainly
strike 60°, 330° and 90° with steep to vertical
dips, are also found in the basic dykes, whilst
the faults are marked by narrow shear zones,
that mainly strike 60° to 120°, and 330° with
steep to vertical dips.

METHOD OF STUDY

As a part of a study on the geotechnical
properties of the rock materials of Terengganu
Darul Iman, several large blocks of igneous
rocks exposed in quarries in the Ajil area were
collected (Fig. 1). Thin-sections and slabs for
staining were prepared from these blocks before
they were sawn into smaller, tetrahedral blocks.
The sides of the smaller blocks were then finely
ground before their visible textural and
structural features were described. Densities,
unit weights and porosities of these blocks were
then determined according to the suggested
saturation and buoyancy method of ISRM (1979).

The blocks were then oven-dried at 105°C

for 12 hours before the ultrasonic pulse velocities
were measured using an OYO Corporation Sonic
Viewer (Model 5217A) with compressional and
shear wave transducers of 63 kHz and 33 kHz
frequency. In order to investigate possible
anisotropy, velocity measurements were carried
out through all three parallel faces of the blocks.
For determination of the compressional wave
velocities, which were carried out after
measurements of the shear wave velocities,
grease was applied between the transducers
and the sides of the blocks to ensure proper
contact.

PETROGRAPHY OF INVESTIGATED
IGNEOUS ROCK MATERIALS

On the basis of visual colour and textures,
the investigated rock materials can be
differentiated into two broad groups, comprising
acidic and basic igneous rocks. The acidic rocks
are characteristically pink in colour, non-
porphyritic to weakly porphyritic and medium
to coarse grained with inequigranular crystals
of quartz, alkali feldspar, plagioclase and biotite,
whilst the basic rocks are dark green to black
in colour and fine to very fine grained.

In hand specimens, the acidic igneous rocks
appear to be mineralogically homogenous,
though the point counting of several slabs (with
selective staining of feldspars according to the
method of Bailey and Stevens, 1960) shows
that they can be termed as granite and
adamellite (Table 1). In thin-section, they are
seen to be holocrystalline, hypidiomorphic and
inequigranular with the essential minerals being
alkali feldspar, plagioclase, quartz and biotite,
whilst the accessory minerals include sphene,
epidote and zircon and the secondary minerals,
chlorite, sericite and iron oxides. Subhedral to
euhedral, tabular alkali feldspars are the
dominant feldspars and mostly 1 to 8 mm in
size, whilst subhedral to anhedral, plagioclase
feldspars are 1 to 6 mm in size and of oligoclase
to andesine composition. The anhedral quartz
crystals of some 0.5 to 5 mm in size show
irregular boundaries and occur interstitially
between the feldspars. The biotites, which
occur as euhedral, individual flakes, or in small
clusters, are up to 3 mm in size and sometimes
partially to completely chloritized.
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Figure 1. Geological sketch map of the Ajil area, Terengganu Darul Iman.
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In thin-section,, the basic igneous rocks
are seen to be holocrystalline, hypidiomorphic
to allotriomorphic and inequigranular with fine
to medium grained crystals of up to 1.0 mm in
size. They consist essentially of plagioclase
feldspar (of mainly andesine) and augite with
some olivine, iron oxides and chlorite and can
be classified as dolerites. They do show

variations in grain size; some being very fine
grained (with plagioclase laths of about 0.1
mm x 0.4 mm) and others coarser grained (with
plagioclase laths of about 0.5 mm x 0.8 mm).
Some of the basic rocks can also be termed
quartz dolerites for they consist essentially of
plagioclase feldspar (of mainly andesine and
up to 0.3 mm x 0.6 mm size), hypersthene and

Table 1. Mineral compositions of acidic igneous rock materials from the Ajil area, Terengganu Darul Iman.

Sample Quartz Alkali Plagioclase | Mafics . I
Number ”, Feldspar % | Feldspar % % Rock Material Classification
2A 34.7 45.0 16.4 3.9 Pink, medium grained, Granite.
2B 341 49.0 15.0 1.9 Greenish pink, medium grained, Granite.
4 32.1 444 214 2.1 Pinkish grey, medium grained, Granite.
6 32.2 30.6 35.2 2.0 Pinkish grey, medium grained, Sheared Adamellite.
10 36.1 325 294 2.0 Pink, medium grained, Adamellite.
1 235 49.2 223 5.0 Pinkish grey, medium grained, Granite.
12 33.2 33.7 30.1 3.0 Pinkish grey, medium grained, Adamellite.
Table 2. Formulae for calculation of elastic moduli.
MODULI FORMULA
. , . : 1 | (Vp/Vs)*—2
Poisson’s Ratio v V= = [ ]
2 L (Vp/Vs) -1

Modulus of Elasticity g E= Vs [ 3(Vp/Vs)* — 4 ]

(Young’s Modulus) g (Vp/Vs): -1

Bulk Modulus Vp\? 4

iy K = P vye [ Vp)y_ 4 ]

(Compressibility) K g S ( Vs 3

Modulus of Rigidity G G = E

(Shear Modulus) 21 +v)

Lame’s Constant A = Ev

1+v)(1-2v)

Note: Vp = Compressional wave velocity; p = Unit weight

Vs = Shear wave velocity;

= gravitational accreleration
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quartz with some iron oxides and chlorite.

ELASTIC MODULI

The fundamental basis of the elastic theory
is the liner relationship between applied stress
and the resulting strain; an elastic medium
being one in which all strain is instantaneously
and totally recoverable on removal of the applied
stress (Farmer, 1968). In such a medium, the
existence and velocity of all body waves is a
function of its density (or unit weight) and
elasticity; the propagation velocities of
compressional waves (Vp), and shear waves
(Vs) being related to the elastic moduli by the
following equations (after Obert and Duvall,
1976):-

Ya Ya

where Eisthe modulus of elasticity or Young’s
modulus;
G is the modulus of rigidity;
p is the unit weight;
v is Poisson’s ratio and
g is the acceleration of gravity.

By determining the propagation velocities
of compressional and shear waves through an
elastic medium, as well as its unit weight, it is
thus possible to calculate the various elastic
moduli as shown in Table 2. These equations
have been used in many studies to derive the
elastic moduli of rock material, though it has
been pointed out that there are few
demonstrations where these equations are truly
applicable (Birch, 1966). These equations are
also only valid if a material is isotropic,
homogeneous and linear-elastic (Obert and
Duvall, 1976). Rock material, however, is usually
anisotropic, heterogeneous and behaves non-
linearly when subject to large stresses, though
its behaviour can be considered to be linear for
sufficiently small changes in stress (Fjaer et
al., 1992). Comparisons of moduli of rigidity
or compressibility derived from measurements
of velocities, and measurements of changes of
length under hydrostatic pressure also show
fair agreement and justify use of the said
equations at moderately high pressures (Birch,
1966).
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RESULTS AND DISCUSSION

Results of all the determinations of
compressional and shear wave velocities, as
well as computed elastic moduli, (Table 3), show
a wide range of values, though the larger values
are seen to be associated with greater unit
weights. This is to be expected as the velocity
of compressional and shear waves increases
with an increase in density (Lama and Vutukri,
1978). When the results are grouped according
to inherent mineral compositions and textures,
a clearer relationship is seen with the acidic
rock materials (granite and adamellite — Table
4) showing lower velocities and moduli than the
basic rock materials (dolerite and quartz dolerite
— Table 5) which have greater unit weights.

The compressional wave velocities and
computed elastic moduli of the acidic igneous
rock materials are furthermore, comparable
with published data, as Belikov (1967) who
quotes mean compressional velocities of 5.190
to 5.330 km/s, Poisson’s ratios of 0.22 to 0.24,
and moduli of elasticity of 59.429 to 66.784
GPa, for medium grained biotite granites from
the Ukrainan Shield, and a compressional
velocity of 5.755 km/s, a Poisson’s ratio of 0.22
and a modulus of elasticity of 75.51 GPa for
fine grained granites. Belikov (1967) also quotes
an average compressional wave velocity of 5.465
km/s, a Poisson’s ratio of 0.25 and a modulus of
elasticity of 65.90 GPa for coarse grained biotite
granites from the Baltic Shield. Youash (1970)
quotes ultrasonic compressional and shear wave
velocities of 5.008 km/s and 3.018 km/s, and
4.570 km/s and 2.924 km/s, respectively for
Pre-Cambrian coarse, and medium, grained
biotite granites.

The pulse velocities and calculated elastic
moduli of the basic igneous rock materials are
also comparable with some published data as
Ramana and Venkatanarayana (in Lama and
Vutukuri, 1978), who quote compressional wave
velocities of 5.22 to 6.48 km/s, shear wave
velocities of 2.78 to 3.73 km/s, Poisson’s ratios
of 0.15 to 0.33, moduli of elasticity of 62.5 to
109.3 GPa and bulk moduli of 38.6 to 90.6 GPa
for dolerites from India. Belikov et al. (1967)
furthermore, quote a dynamic Poisson’s ratio
of 0.26 and a modulus of elasticity of 115 GPa
for Pre-Cambrian diabases from the Ukraine.
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Table 3. Ultrasonic pulse velocities and elastic moduli of igneous rock materials from the Ajil area, Terengganu
Darul Iman.

Unit S Wave | P Wave Poisson’ Modulusof | Bulk |Modulusof| Lame’s
Weight | Velocity | Velocity o:s?n s Elasticity | Modulus | Rigidity | Constant
NS | kmst | kmst | PAMO GPa | GPa | GPa | GPa

Rock Materiat
Classification

Sample
No.

1 28.204 2.835 5.046 0.270 58.669 42.435 23.107 27.023 | Very fine grained,
1 28.204 2.818 5.024 02M 58.017 42.155 22.831 26.927 | grey DOLERITE.

2A 25.723 4917 Medium grained,
25.723 2.953 5.118 0.251 57.197 38.224 22.869 22,970 | pink GRANITE.

2B 25635 4,965 Medium grained,
25.635 2.844 5.052 0.268 53.610 38.546 21.137 24,448 | greenish pink,
25.635 5.141 SHEARED GRANITE.

3A 27.430 2.958 5.096 0.246 60.977 40.008 24.471 23.686 | Fine grained,
27.430 3.019 5.004 0.214 61.882 36.045 25.491 19.042 | green QUARTZ
27.430 2.998 5.151 0.244 62.538 40.686 25.141 23.918 | DOLERITE.

3B 27.175 3.034 4.924 0.194 60.897 33.185 25.500 16.177 | Fine grained,
27.175 2.999 4.907 0.202 59.896 33.504 24.916 16.885 | green QUARTZ
27175 5.107 DOLERITE.

4A 25.753 3.178 5.134 0.189 63.087 33.854 26.522 16.164 | Medium grained,
25.753 3.147 5.160 0.204 62.612 35.272 26.000 17.930 | pinkish grey,

25.753 4953 GRANITE.

48 25.772 5113 Medium grained,
25.772 3.064 5.071 0.213 59.820 34.711 24.664 18.260 | pinkish grey,
25.772 5.088 GRANITE.

5A 28.430 3.072 5413 0.263 69.065 48.485 27.351 30.242 | Fine grained,
28.430 5.355 grey DOLERITE.
28.430 5.254

5B 28.557 2.981 5.245 0.261 65.284 45599 25.879 28.337 | Fine grained,
28.557 5.308 grey DOLERITE.
28.557 5.297

5C 28.646 2.946 5.055 0.243 63.026 40.841 25.358 23.927 | Fine grained,
28.646 3.081 5.297 0.244 69.009 45.003 27.728 26.508 | grey DOLERITE.

BA 25.790 2.854 4.820 0.230 52.703 32.548 21423 18.259 | Medium grained,

25.790 4,872 pinkish grey,
25.790 4.802 SHEARED

6B 25.750 2.829 4.850 0.242 52.213 33.750 21.018 19.731 | ADAMELLITE.
25.750 4.784

10A | 25.571 2.670 5.031 0.304 48.465 41.230 18.582 28.836 | Medium grained,

25.571 4.987 pink,

25.571 4781 ADAMELLITE.
11 25.835 2932 5.220 0.269 57.512 41.577 22.653 26.468 | Medium grained,

25.835 5.073 pinkish grey,

25.835 5.188 GRANITE.

1A 25.835 2.807 5.058 0.277 53.043 39.722 20.762 25.874

12 25.862 2.924 4.832 0.211 54.617 31.498 22.552 16.456 | Medium grained,
25.862 5.057 Pinkish grey,

25.862 5.235 ADAMELLITE.
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Table 4. Ultrasonic pulse velocities and elastic moduli of acidic igneous rock materials from the Ajil area,
Terengganu Darul Iman.

Unit SWave | PWave , | Modulusof | Bulk | Modulusof( Lame’s .
Sample Weight | Velocity | Velocity Poiss?n s Elasticity | Modulus | Rigidity | Constant Rock N!ate.nal
No. KkNm=3 kms~! kms-! Ratio GPa GPa GPa GPa Classification
2A 25.723 4917 Pink, medium

25.723 2.953 5.118 0.251 57.197 38.224 22.869 22.970 grained, GRANITE.

4A 25.753 3.178 5.134 0.189 63.087 33.854 26,522 16.164 Pinkish grey,
25,753 3.147 5.160 0.204 62.612 35.272 26.000 17.930 medium grained,

25.753 4953 GRANITE.
4B 25.772 5.113

25.772 3.064 5.071 0.213 59.820 34.711 24.664 18.260

25.772 5.088

1 25.835 2.932 5.220 0.269 57.512 41577 22.653 26.468 Pinkish grey,
25.835 5.073 medium grained,
25.835 5.188 GRANITE.

11A 25.835 2.807 5.058 0.277 53.043 39.722 20.762 25.874

5001 | 0234 | 58879 | 37227 | 23912 | 21.278

2B 25.635 4.965 Greenish pink,
25.635 2.844 5.052 0.268 53.610 38.546 21137 24,448 medium grained,
25.635 5.141 SHEARED
GRANITE.

10268 | 53610 | 38546 | 21137 | 24.448

10A 25.571 2.775 5.031 0.281 51.450 39.240 20.075 25.850 Pink,
25.571. 4.987 medium grained,
25.571 4,781 ADAMELLITE.

12 25.862 2.924 4.832 0.21 54.617 31.498 22.552 16.456 Pinkish grey,
25.862 5.057 medium grained,
25.862 5.235 ADAMELLITE.

0246 | 53034 | 35389 | 21314 | 21153

6A 25.790 2.854 4.820 0.230 52.703 32.548 21.423 18.259 Pinkish grey,

25.790 4.672 medium grained,
25.790 4.802 SHEARED

68 25.750 2.829 4.850 0.242 52.213 33.750 21.018 18.731 ADAMELLITE.
25.750 4784

| 0236 | 52458 | 33149 | 21220 | 18995
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Table 5. Ultrasonic pulse velocities and elastic moduli of basic igneous rock materials from the Ajil area,

Terengganu Darul Iman.

Samol Unit SWave | PWave | Poisson’s| Modulusof| Bulk [Modulusof| Lame’s Rock Material
ar:“ pe Weight | Velocity | Velocity | Ratio Elasticity | Modulus | Rigidity | Constant c|°° "_a ':_'
% 1 kNm3 | kms?' | kms GPa GPa GPa GPa assilication
1 28.204 2.835 5.046 0.270 58.669 42.435 23.107 27.023 Grey,
1 28.204 2.818 5.024 0.271 58.017 42.155 22.831 26.927 very fine grained,
D Tl
MEAN | 28204 | 2826 | 5035 | o020 |- | 42205 '
5A 28.430 3.072 5.413 0.263 48.485 27.351 30.242 Grey,
28.430 5.355 fine grained,
28.430 5.254 DOLERITE.
5B 28.557 2.981 5.245 0.261 65.284 45,599 25.879 28.337
28.557 5.308
28.557 5.297
5C 28.646 2.946 5.055 0.243 63.026 40.841 25.358 23.927
28.646 3.081 5.297 0.244 69.009 45.003 27.728 26.508
MEAN | 28532 | 3020 | 5278 | 0283 | 66596 | 44982
3A 27430 2.958 5.096 0.246 60.977 40.008 2447 23.686 Green,
27.430 3.019 5.004 0.214 61.882 36.045 25.491 19.042 fine grained,
27.430 2.998 5.151 0.244 62.538 40.686 25.141 23.918 QUARTZ
3B 27.175 3.034 4.924 0.194 60.897 33.185 25.500 16.177 DOLERITE.
27175 2.999 4907 0.202 59.896 33.504 24916 16.885
27175 5.107
MEAN | 27303 | 3001 | 5031 | 0220 | 61238 | 36686 | 25104

Apart from the expected variations between
the groups of acidic and basic igneous rock
materials, there are also seen some significant
variations within them. The medium grained
granitic material for instance, shows mean
compressional and shear wave velocities of 5.091
and 3.013 km/s, respectively, whilst its’ sheared
equivalent shows corresponding values of 5.053
and 2.844 km/s, respectively (Table 4). The
medium grained adamellite material
furthermore, shows mean compressional and
shear wave velocities of 4.987 and 2.850 km/s,
whilst its’ sheared equivalent shows
corresponding values of 4.786 and 2.842 km/s.
The lower pulse velocities of the sheared rock
materials (in comparison with the unaffected
rock material) is likely due to its’ greater number
of inter-granular boundaries; a feature that

has also been noted by Zalesskii et al. (1967).
Differences in velocities furthermore, lead to
differences in the values of the calculated elastic
moduli (Tables 3 and 4). It is also to be noted
that there are no really significant differences
in velocities and calculated elastic moduli of
the granitic and adamellite rock materials; a
feature that is probably due to their closely
similar mineral compositions and textures.

The basic igneous rock materials also show
some variations in pulse velocities and calculated
elastic moduli; the variations probably related
to differences in textures and mineral
compositions. The fine grained dolerites for
instance, show higher velocities than the very
fine grained dolerites, whilst the quartz dolerites
show lower velocities due to the presence of
quartz and lower unit weights.

Warta Geologi, Vol. 22, No. 1, Jan-Feb 1996
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CONCLUSIONS

It is concluded that inherent mineral
compositions and textures influence the
propagation velocities of ultrasonic pulses, as
well as the calculated elastic moduli, of igneous
rock materials from the Ajil area. Medium
grained granites show mean compressional and
shear wave velocities of 5.091 and 3.013 km/s
and their sheared equivalents, 5.053 and 2.844
km/s, whilst medium grained adamellites show
mean velocities of 4.987 and 2.850 km/s and
their sheared equivalents, 4.786 and 2.842 km/s,
respectively. Fine grained quartz dolerites show
mean compressional and shear wave velocities
of 5.031 and 3.001 km/s, whilst fine grained
dolerites show mean velocities of 5.278 and
3.020, km/s, and very fine grained dolerites
show mean velocities of 5.035 and 2.826 km/s,
respectively. Elastic moduli computed from
the measured velocities are also variable and
similarly reflect the inherent mineral
compositions and textures.
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HYPER-STEEP FORESET LAMINATIONS IN A TEMBELING SANDSTONE, Panane

conglomeratic sandstone, cross-laminated
sandstone, and grey and reddish mudrock. The
mudrock is subordinate in the outcrop.
Extremely steep tabular cross laminae occur
in a layer of well-sorted, fine to medium grained
sandstone, that through a handlens appears
as sublitharenite or subarkose. One 18-20 cm
thick sandstone layer has cross laminae at
angles of 68 degrees, while the containing
stratum dips 22 degrees. The dips are towards
N40°E and N70°E, respectively (Figs. 2 and 3).
After rotating the bed to horizontal, the cross
laminae still dip 49 degrees, which is much too
steep for an angle of repose of loose material
with good sorting. Dry, loose material of good
sorting commonly possesses repose angles of
about 35 degrees. Deposited in water, such
material achieves yet gentler angles of repose.
A classical paper on angle of repose was written
by Von Burkalow (1945). Figure 2 shows the
hyper-steep cross laminae to persist over an
outcrop length of about 45 cm. Towards south
its continuation is masked by very weathered
material; towards north the dips of cross laminae
change into normal inclinations. The change
in dips occurs indistinctly at about the double
dash line. Cross laminae in sandstone layers
overlying the stratum in question are also of
normal dips towards NNE. The palaeocurrent
sense was clearly north-northeastward. The
sandstone with hyper-steep cross laminae is
underlain by a 8-cm thick, grey mudrock. The

13

mudrock has even thickness except at one spot
where a triangular protrusion juts into the
overlying sandstone. This protrusion most
probably represents an incipient flame structure.

The hyper-steep cross laminations are
interpreted to have formed as a consequence of
early diagenesis of the cross-laminated
sandstone to the south of the double-dash line,
succeeded by slight rotation and en bloc
sliding northward that oversteepened the cross-
laminae. In other words, the sandstone with
hyper-steep cross laminae was sufficiently
consolidated as to have reacted as a unit. The
sliding was facilitated by the mudrock base,
while the push was probably provided by
palaeocurrents running to north-northeast. The
cross-laminae with normal dips in the same
sandstone layer to the north of the double dash
line were most probably produced as prograding
foresets after the sliding ceased.
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Gondwana dispersion and Asian accretion

I. METCALFE

Laporan (Report)

Dr. Ian Metcalfe who is presently with the Department of Geology & Geophysics, University
of New England, Armidale NSW 2351, Australia gave the above talk to an audience of 20 at the
Geology Department, University of Malay on 9th February 1996.

Dr. Metcalfe who is on his way back from a meeting in France was here to share with
members his latest research data on Gondwana dispersion and Asia accretion.

Abstrak (Abstract)

During the last decade, a wide range of geological and geophysical data has led t6 the
recognition of various continental terranes in East and Southeast Asia (Fig. 1) which, on
tectonostratigraphic, palaeobiogeographic and palaeomagnetic grounds are “suspect” or
allochthonousin nature. Some of the recognised terranes may be composite and there is some
disagreement with regard to the number of terranes and their boundaries. The continental
terranes are bounded by sutures (representing former oceans), by narrow mobile belts or
major fault zones. Comparative studies of the stratigraphy, palaeontology, and
palaeomagnetism of the various continental terranes of East and Southeast Asia suggests
that they were all derived directly or indirectly from Gondwanaland. Asian continental
terranes that are placed on the India-Australian margin of Gondwanaland in the Early
Palaeozoic include Tarim (here regarded to include the Kunlun and Ala Shan terranes),
Qaidam, Indochina (which includes the Qamdo-Simao block of western China), North and
South China, Sibumasu, Qiangtang, Lhasa, Kurosegawa, NW and SE Hainan, West Burma
and the Woyla terranes. The evolution of Gondwanaland and Tethys during the Palaeozoic
and Mesozoicinvolved therifting of continental slivers/fragments from northern Gondwanaland,
and the northwards drift and amalgamation/accretion of these to form proto East and
Southeast Asia. Three continental slivers were rifted from the northern margin of
Gondwanaland in the Early to Late Devonian (North China, South China, Indochina/East
Malaya/Qamdo-Simao, Qaidam and Tarim terranes); Early-Middle Permian (The Cimmerian
continent including the Sibumasu and Qiangtang terranes and possibly NW and SE Hainan);
and Late Triassic to Late Jurassic (Lhasa, West Burma and Woyla terranes). The northwards
drift of these terranes was accompanied by the opening and closing of three successive oceans,
the Palaeo-Tethys, Meso-Tethys and Ceno-Tethys.

Assembly of Gondwanaland-derived Asian terranes began with the amalgamation of
South China and Indochina/East Malaya along the Song Ma/Song Da zone during the Late
Devonian/Early Carboniferous to form “Cathaysialand”. Palaeomagnetic, climatic and
biogeographic data indicates that Cathaysialand and North China were located within the
Palaeo-Tethys at low northern/equatorial latitudes during the Late Carboniferous and
Permian. Palaeomagnetically determined palaeolatitudes are consistent with the development
of tropical Cathaysian floras on these terranes. The Tarim, Kunlun, Qaidam and Ala Shan
terranes accreted to Kazakhstan/Siberia in the Permian.

A major episode of rifting occurred on the northern margin of Gondwanaland inthe Late
Carboniferous-Early Permian and the Cimmerian continent separated in the late Early
Permian resulting in the opening of the Meso-Tethys. Suturing of Sibumasu and Qiangtang
to Cathaysialand occurred in the Late Permian-Triassic, closing a major branch of the Palaeo-
Tethys. South and North China amalgamated and then accreted to Laurasia by Late Triassic-

Early Jurassic times. The highly disrupted Kurosegawa terrane of japan, possibly derived
from Australian Gondwanaland, accreted to Japanese Eurasia, also in the Late Jurassic.

The Lhasa, West Burma and Woyla terranes rifted from NW Australian Gondwanaland
in the Late Triassic to Late Jurassic and drifted northwards during the Jurassic and Early
Cretaceous as the Ceno-Tethys opened and the Meso-Tethys was destroyed by subduction
beneath Eurasia. Accretion of these terranes to proto-Southeast Asia occurred in the
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Cretaceous. The South West Borneo and Semitau terranes were derived from the South
China/Indochina margin by the opening of a marginal basin in the Cretaceous which was
subsequently destroyed by southwards subduction during the rifting of the Reed Bank-
Dangerous Grounds terrane from South China when the South China Sea opened. The NW
and SE Hainan terranes, which formed part of Early Palaeozoic Gondwanaland, reached their
current positions, relative to South China, sometime in the Jurassic-Cretaceous.
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Figure 1. Distribution of principal continental terranes and sutures of East and Southeast Asia. WB =
West Burma, SWB = South West Borneo, S = Semitau Terrane, HT = Hainan Island terranes, L = Lhasa
Terrane, QT = Qiangtang Terrane, QS = Qamdo-Simao Terrane, SI = Simao Terrane, SG = Songpan Ganzi

accretionary complex, KL = Kunlun Terrane, QD = Qaidam Terrane, AL = Ala Shan Terrane, KT =
Kurosegawa Terrane.
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Expert System: Potential applications in teaching and
research in earth sciences

SAHIBIN ABDUL RAHIM
Laporan (Report)

Dr. Sahibin Abd Rahim (a lecturer in the Department of Earth Sciences, Universiti
Kebangsaan Malaysia Sabah) presented the above talk at 11.00 am on 10 February 1996 at the
Geology Department, Universiti Kebangsaan Malaysia. Dr. Sahibin discussed all the benefits
and potential applications of the Expert System in various field of earth sciences in front of
about 30 participants. Dr. Sahibin also demonstrated on personal computer two examples of
Expert System, one that he developed on land evaluation and the other on mineral identification
which is still under construction. The talk and demonstration was followed by a lively discussion

with several questions from the audience.

The following is an abstract of Dr. Sahibin’s presentation.

Abstrak (Abstract)

Research and teaching in earth sciences demand a lot of time and hardwork from their
experts. In research ample time is spent in a routine and non routine methods of solving
problem exercises. In teaching, apart from giving lectures, the expert is also required to train
studentin practical. Although in this case a demonstrator can be employed but sometimes the
proportion of student per demonstrator is stilllarge thusreducing the chances of student being
entertained by the so called expert.

Some problems in research and teaching may be solved by employing simple expert
system. Expert systems are computer programs designed to solve problems which require
high expertise. In other word the expertise of an expert can be captured and programmed into
acomputer so that it can be used and referred by the student any time. Inresearch this expert
system can be employed to do the routine job thus relieving the experts from most of the
working routine to achieve the required result.

It is thought that expert system has a lot to offer in the field of earth sciences and it is
time that the teaching of this subject is considered?

Mohd Shafeea Leman
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The following members have informed the Society of their new addresses:

Abd Hanan B Ahmad Nadzeri 3.
No. 7, Jalan 9C/6, Taman Setapak Indah,
53100 Kuala Lumpur.
Cheng Kam Leong
45 Jalan Merpati 6, Bandar Puchong Jaya,
47100 Puchong.
*—ED—0-o

Paul Ponar Sinjeng

Geological Survey of Malaysia, Km. 3,
Penampang Road, Locked Bag 2042, 88999
Kota Kinabalu, Sabah.

Warta Geologi, Vol. 22, No. 1, Jan-Feb 1996



The GSM is seeking the address of the following member. Anyone knowing the new
address please inform the Society.

1. Dr. Mario Wannier
Sarawak Shell Bhd., 98100 Lutong,
Sarawak.
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‘ERTAMBAHAN BAHARU PERPUSTAKAAN

b (New lerary Addltlons)

The Society has received the following publications:

1. Monthly statistics on mining industry in 15. Episodes, vol. 18, no. 3, 1995.

Malsyaia, October—-November 1995. 16. Bulletin of the Central Geological Survey,
2.  Geosurvey Newsletter, nos. 290-296, 1995. no. 9, 1994.
3. Journal of geology and mineral resources, 17. Berliner geowissenschaftliche
nos. 43, 46-49, 1995. abhandlungen, Band 166 (1994); 167 (1994);
4. Monthly statistics on mining industry in 169 (1995); 170 (1995); 171 (1995); 172
Malaysia, Oct & Nov, 1995. (1995).
5. Acta Geoscientic Sinica, no. 3, 1995. 18.  Buletin Sukutahun, Jul-Sept "95.

6. Journal of Hebei College of Geology, vol. ~ 19- AAPG Bulletin, vol. 79/12, 1995.

18, no. 3, 1995. 20. SOPAC: proceedings of the 24th session,

7. Acta Palaeontologica Sinica, vol. 34, 24, 1995.

1995, 21. Tin International, vol. 68, no. 10, 1995.

8. Palaeontological abstracts,vol.10,n0s.2&  22. Southeast Asia collection, Oct-Dec 1995.
3, 1995. 23. Geological literature of USSR.

9. Acta Micropalaeontologica Sinica, vol. 12, Bibliographical yearbook for 1989 year,
nos. 2 & 3, 1995. vols. I & II, 1994.

10. Bulletin of the Institution of Mining & 24. U.S. Geological Survey: Bulletin: 1995:
Metallurgy no. 1027, 1995. 1904-U, 2112, 2064—-A-R, 1995-L, 2056,

11. American Museum Novitates, no. 3149, 1995. ]2)1 1250-6]?3’ 2201%09'};’0 % t)lg’ 233’ fggg'é’ 2(1)2‘21'

12. AAPG Explorer, Dec 1995. 2093 19950 K. . 0%

13. Explanatory text of the geologic map of 25. U.S.Geolozical S . )
Taiwan: scale 1:50,000: sheet 17: Tachia, ’ 19'95: (15O§ISC_Q lil;;g’t’grolfgssl-osnaiggg%.
1994. 1525, 1566, 1406-A.

14. Explanatory text of the geologic map of 26. U.S. Geological S ” .
Taiwan: scale 1:50,000: sheet 12: Miaoli, {124 eological Survey Circular, 1995:
1994 '
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Hillslope comes crashing down

Tonnes of earth and concrete at Gua
Tempurung, along the most expensive stretch of
the North-South Expressway, came crashing
down in a massive landslide yesterday, killing a
container truck co-driver.

Rescue workers are still searching for other
possible victims as eyewitnesses had reported
that a van, a car and motorcycle were also buried.

The concrete slope of the highway, which
had been reinforced with rock anchors, collapsed
atabout 7.30 am with a deafening noise, sweeping
the container truck off the road.

The body of Abdul Hamid Kodin, 34, was
pulled out by rescuers about four hours later.

The driver, Hasri Hamid, 41, who crawled
out of the truck with minor injuries was warded
in the hospital for observation.

“There was very loud noise and the ground
shook. I saw earth and concrete sweeping down,”
said Bah Man, a worker at the Gua Tempurung
lay-by rest area.

Some 300 rescue workers were forced to stop
thrice when parts of the slope came crumbling down.

The first minor landslide occurred at about
11.20 am. Minuteslater, there was a second one.
At about 12.42 pm, another section of the slope fell.

Upcoming legislation of the tin-mining
industry under the proposed Federal Mining Act
augurs well for Malaysia’srivers and waterways.
Department of Mines director-general Sukeri H.
Osman said better regulations on environmental
protection, conservation and rehabilitation of
the water systems were expected.

Mining law a boon for waterways

A siren was sounded each time, sending the
workers scurrying to safety. At about 6 pm, the
search was put off for an hour because of a down-
pour.

Besidesrescue workers from the army, police,
Fire Services Department, Civil Defence Corps
and PLUS, eight excavators, 14 lorries and 14
backhoe tractors were used to remove the earth
covering a 100 m area.

According to a PLUS officer, the 30.3 km
Tapah-Gopeng stretch had cost almost RM20
million per km to build.

Experts said the massive landslide at the
scenic stretch had raised questions about
adequate maintenance of the highway and also
methods used in its construction, taking into
consideration the limestone terrain.

Last September, Samy Vellu was reported
to have said that between RM3 billion and RM4
billion was needed to repair damaged areas
along hillslopes.

He said the ministry had so far received
reports on 120 landslide areas in the country.
Sixty-five of the landslips occurred along the
East-West Highway.

Star, 7.1.1996

Sukeriyesterday said the two major impacts
of mining in Malaysia had been physical water
pollution and disturbance of land surface.

Awell-planned environmental management
plan is the best way to minimise environmental
degradation from mining and quarrying, he said.

Star, 8.1.1996

G

Erosion risk map ready by mid-1997

A map of high erosion risk sites in the
peninsular will be available by the middle of the
year, according to a soil management expert.

With the Erosion Risk Map of Peninsular
Malaysia, areas with high risks can be identified
and ruled out for development, said Dr. Lim Jit
Sai of the Agriculture Department.

Dr.Lim, whois the soil management branch
assistant director, said if development was

unavoidable, such areas should be subjected to
stringent soil conservation measures or placed
under strict surveillance.

He said soil erosion losses were now being
monitored according to soil types on the various
terrain classes.

The map would be produced from the results
of this exercise, he said in the paper, Soil
Resources in Malaysia — An Querview, jointly
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written by him and three others.

Of the total land area of 33 million hectares
in Malaysia, he said, the forest area occupied
20.3 million hectares or 61 per cent while 10.2
million hectares or 31 per cent was suitable for

R

The state government will conduct a study
on the stability of limestone understrata at the
site of a multi-million ringgit project about 0.5
km from Gua Tempurung.

A RM459 million integrated tourist and
residential centre had been proposed for the site.

Mentri Besar Tan Sri Ramli Ngah Talib said
the study was to ensure public safetyin the wake
ofthelandslide which killed a truck driver along
the Tapah-Gopeng stretch of the North-South
Expressway two days ago.

He said Australian consultants, who were
engaged to beautify the Gua Tempurung
limestone caves, would be directed to carry out
the study.

“We will also ask the consultants to ensure
that the caves are safe for tourists,” he told
reporters after launching the Kelab Seri Perak

R A G Y s DR

Prospecti

The state government has agreed to approve
prospecting licences only to international
companies which are willing to share their
expertise with local companies.

Mentri Besar Datuk Nik Abdul Aziz Nik
Mat also said fewer prospecting licences would
be issued to local companies.

“We have decided that this is the only way to
revive and capitalise on the potential of the

S

LRT work

Huge mechanical moles will start burrowing
under the most congested part of the city early
next month as work on the LRT System II goes
underground.

Thejobisto create 4.4 km of parallel tunnels
for the LRT coaches torun — attheaveragerate
of between 10 and 12 metres daily.
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agriculture, with settlements and other uses
occupying the balance.

Of the land suitable for agriculture, 5.45
million hectares have been cultivated.

Star, 8.1.1996

Darul Ridzuan sports meet here yesterday.

Last year, the state government signed a
memorandum of understanding to allow Heritage
Acres Sdn. Bhd., a joint venture company
between Malaysian Kuwait Development
Ventures and a statutory body, Yayasan Perak,
to develop the area within 10 years. Projects
proposed to attract tourists to the area include
beautifying the Gua Tempurung caves, building
campsites and a caravan park, hilltop adventure
sites, water park, heritage park, safari world
and golf course.

Ramli said the first phase of the project
would be completed by the end of the year.

On the landslide, Ramli said the state would
seek a detailed report from Projek Lebuhraya
Utara-Selatan on the cause of the incident.

Star, 8.1.1996

mining industry in the state.

At the moment, the mining industry in
Kelantan is fragmented, with too many small-
scale mining companies,” he said yesterday.

“These companies are unable to bring in any
meaningful new technology or make any major
in-roads despite having operated here for years,”
he added.

Star, 11.1.1996

There will be no disruption to the surface,
assured project concessionaire Projek
Usahasama Transit Ringan Automatik Sdn. Bhd.
(Putra).

The RM4.35 billion System II project covers
29 km of elevated, on ground and underground
tracks from the People’s Park in Petaling Jaya to
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Taman Melati.

Theelevated portion covers Taman Bahagia-
Paramount Garden-Asia Jaya-Taman Jaya-
Universiti-Kerinchi-Abdullah Hukum-Bangsar-
KL Grand Central Station-Central Market.

Fromthen, the track comprising two parallel
tunnels goes 15 to 20 metres underground to the
stations in Benteng-Jalan Sultan Ismail-
Kampung Baru-KLCC-Ampang Park Station.

It surfaces just before the Damai Police
Quarters, north of Jalan Ampang.

It then continues on elevated and on ground
tracks from Damai to Gombak via Pasar
Keramat-Datuk Keramat-Setiawangsa-Setapak
Jaya-Wangsa Maju-Taman Melati.

A Putra spokesperson said the first quarter
of the track from People’s Park in Petaling Jaya
to the Central Market is expected to be ready
before the Commonwealth Games in 1998.

However, the rest will only be operational
after the Games in early 1999.

Tunnelling work will be carried out by
Hazama Corporation of Japan and Hyundai-
Pati Consortium from Korea which have brought
in two tunnel boring machines (TBM).

The spokesperson said the first TBM,
constructed and built by Hyundai, came here
last October and was assembled at the site in
Jalan Damai.

The 251-ton machine has a thrust force of
about 2,000 tons and will be used to construct
the tunnel from the Damai portal to the station

in Ampang Park.

Portion: It will then proceed to work its
way to the KLCC and Kampung baru stations.

The other contractor, Hazama Corporation,
has three TBMs to construct the tunnel from the
Sultan Ismail station to the Benteng station and
also to the Kampung Baru station.

Unlike the TBM used by Hyundai, the
spokesperson said these machines function on
an outer and inner pressure system whose
balance is maintained by a self-driving and
automatic control system.

Putra has a concession agreement with the
Government to build, operate and own the LRT
System II for 60 years.

It would be the second part of the
Government’s LRT system Phase One plans for
the Klang Valley.

Once completed, the 29 km stretch will
become the world‘s longest fully-automated rail
system. It is fashioned after the Skytrain
network, which has been in operation in
Vancouver, Canada, for the past eight years.

System: The Klang Valley LRT system is
divided into two phases. Apart from Putra, a
portion of Phase One — from Ampang to Jalan
Sultan Ismail — was awarded to Sistem Transit
Aliran Ringan Sdn. Bhd. (STAR).

STAR was also awarded the first portion of
Phase Two that links its Jalan Chan Sow Lin
station with the Commonwealth Games Village
in Bukit Jalil.

M. Mail, 15.1.1996

Slmpang Pulai- Camerons road faces erosion threat

The completed 23 km stretch of the RM 150
million Simpang Pulai-Kampung Raja road is
being threatened by erosion and landslides.

In view of this, the contractor for the
remaining stretch, MTD Bhd., has been told to
re-design certain parts of the remaining 40 km
stretch to Kampung Raja in Cameron Highlands.

Infrastructure and public utilities committee
chairman Datuk Ong Ka Chuan said work on
the highway will continue as the federal
government has given the green light to finish
the road.

The scenic road is expected to boost tourism
and highland agriculture.

However, the completed 23 km stretch up to
Pos Selim, an orang asli village, is under threat

of serious damage from landslides and slope
erosion which occurred in recent months.

Deep cracks have appeared in parts of the
road which is currently mainly used by loggers
and leisure seekers.

In the last four sections, landslides have
sentthedrainage system tumbling 100 m down
the slopes.

At another stretch, a cliff supported by a 4
m high retaining wall is found to be cracking
up.

Ong said MTD, which is expected to begin
work soon after the environmental impact
assessment report is approved, has been told
not to cut too deeply into the slopes.

“Where it is necessary, we may have to build
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programme for diamonds over 600 sq km.

“Weare going aggressivelyinto mining because
it is one of the historical core businesses of the
company. We will be active all over the world —
we will go where the deposits are,” emphasised
Ibrahim after the company’s extraordinary general
meeting in Kuala Lumpur yesterday.

He elaborated that countries such as
Indonesia, Canada, Australia, and several
African and Latin American countries hold much
potential for mining.

Although MMC had its beginnings in the tin
mining industry in Malaysia, it has no domestic
mining operations today. Itis, however, exploring
for gold in Merapoh, Pahang, Ibrahim said.

About 50 per cent of MMC’s group turnover
is derived from the mining activities of associate
companies Plutonic Resources Ltd. and Ashton
Mining. The former is in gold mining, the latter
in diamond mining.

Ibrahim acknowledged that the 10 to 12 per
cent rise in gold prices world-wide would have

R B R S oms ety

Nature to blame

The Genting bypass landslide that killed 21
people and injured 23 others on June 30 last year
has been attributed to natural causes.

A technical committee which investigated
the tragedy found:

* no evidence of forest clearing or external
development activities within the catchment
area;

¢ construction activities, including blasting
works up to the time of the incident, did not
influence the debris flow:

¢ the area within Genting Sempah is prone to
landslides as evident by history of
recurrences analysed from aerial
photography records;

e the overburden soil of the area relatively
thin and as such it had been continuously
saturated from heavy rainfall especially in
June 1995 where it exceeded the normal
long-term average by more than 156%;

¢ the two hours of continuous rain on the
evening of June 30 triggered major landslides
into the stream of the developing debris
flow; and

¢ the debris accumulated at two major
locations above road level heights hastened

an impact on its revenues this year.

The MMC group is engaged also in
manufacturing and engineering. It will diversify
into the timber business once its purchase of a
30.9 per cent stake in PT Artika Optima Inti of
Indonesia is approved.

“The understanding is that we will only
makethe purchase after the Indonesian company
has been listed, which we expect to be by the
middle of this year,” Ibrahim explained.

Asked for the latest on its joint-venture
East-Coast Highway project, Ibrahim said the
company was still negotiating terms with the
government. It expectsthe concession agreement
to be signed before the middle of the year.

He declined to elaborate on its oil project in
Iraq, sayingonlythatit was“justin thediscussion
stage”.

Primary Industries Minister Datuk Seri Dr.
Lim Keng Yaik had said last month that MMC
had signed a memorandum of understanding for
an appraised bloc, an area with known oil reserves.

NST, 7.2.1996

the flow downwards.

The report, entitled Technical report on the
investigation into the debris flow on the slip road
to Genting Highland,was endorsed by the cabinet
yesterday. Works Minister Datuk Seri S. Samy
Vellu released it to the press today.

The report will be sold at RM500 each next
month.

The 600-pages report, whichincludesseveral
appendices with maps, technical graphics and
site photographers, is based on three months of
investigations by the 22-member technical
committee headed by Selangor Public Works
Departmentdirector Datuk Abu Bakar Mohamed
Amin.

Only 150 copies will be printed and so far
only 60 copies have been circulated, including 36
to ministers, 14 to the press and the rest to the
relevant authorities.

Atechnical committeerecommended several
measures to be taken before the Genting sliproad
leading to Genting Highlands can be reopened.

The 22-member committee comprising
officials from 12 government agencies also want
strict measures toidentify potential danger spots
in the area.
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Construction of second causeway begins

Construction ofthe RM290 million Malaysia-
Singapore second crossing began today with the
installation of its first precast segmental box
girder.

The two-kilometre bridge will connect
Kampung Ladang at Tanjung Kupang on the
Malaysian side with Jalan Ahmad Ibrahim at
Tuas in Singapore.

The launch was officiated by State Works
and Public Utilities Committee chairman Datuk
Zainalabidin Mohd Zin on behalf of Menteri
Besar Abdul Ghani Othman.

According to Linkedua (Malaysia) Bhd., the
bridge’s project manager, the use of the precast
segmental box girders method on the deep water
bridge also marked a milestone in technology
transfer from Japan.

Thebridge will incorporate 840 girders which
are made at a specially-built manufacturing
plant some 30 kilometres away from the bridge

Johorwill provide RM3.5 million forresearch
and development (R&D) at seven universities
over the next five years.

Itisthefirst statetomakesuchan allocation.

Johor Mentri Besar Abdul Ghani Othman
signed a memorandum of understanding (MoU)
with seven universities to set up the Johor
research fund.

Ghani said he hopes the fund will inspire
other states and the private sector to follow suit.

The fund is open to undergraduate and
advanced degree students to pursue research
relating to the state.

Under the MoU, the state will allocate
RM100,000 a year to each university until the
year 2000.

“The fund is open to Malaysians and they
will not be compelled to serve in the state after
completing their studies,” Ghani said.
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Johor fund for R&D at 7 universities

site, said Linkedua, a wholly-owned subsidiary

~ of United Engineers Malaysia Bhd., in its Press

release.

Construction of the Malaysian side of the
bridge is handled by a joint venture between UE
Construction Sdn. Bhd. and Shimizu Japan.
The contract was awarded on October 10 1994.

The bridge is scheduled for completion on
October 1, 1997 and is due to be opened to traffic
on November 1, 1997.

When completed, the dual three-lane
carriagewayis expected to further boost bilateral
relations and facilitate traffic flow between the
two countries.

Among those present at the launch were
United Engineers Malaysia managing director
Datuk Jaafar Abdul Hamid and Linkedua
(Malaysia) managing director Ridza Abdoh
Salleh.

NST, 17.1.1996
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The MoU was signed between the Johor
state government, the Johor Education
Foundation and the seven universities —
Universiti Malaya, Universiti Kebangsaan
Malaysia, Universiti Teknologi Malaysia,
Universiti Sains Malaysia, Universiti Pertanian
Malaysia, Universiti Utara Malaysia and the
International Islamic University.

Moves are afoot to extend the fund to
universities in Sabah and Sarawak.

Education Minister Datuk Seri Najib Abdul
Razak, who launched the fund, said the move is
commendable.

“Priority should be given to research,” Najib
said. “At present, less than 2% of the gross
national productis being spenton R&D. Inorder
to retain that competitive edge, the figure should
be nearer 5%.”

Sun, 19.1.1996
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Gold fabrication to increase by 25pc¢c

The World Gold Council (WGC) has
indicated that the amount of gold fabrication in
Malaysia is expected to increase by 25 per cent
over the period 1994/5.

“Malaysia has one of the largest
manufacturing centres in South-East Asia and
was ranked the sixth largest gold fabricator in
the Far Eastin 1995,” WGC manager (Singapore
& Malaysia) Jan Cheng told Star Business
recently.

In 1994, some 75.4 tonnes of gold was
fabricated in Malaysia.

“In the past five to seven years the growth in
Malaysia has been very good and in 1994 the
consumption of gold in Malaysia was 25 tonnes,
up 11 per cent from 1993,” said Cheng.

The Geneva-headquartered WGC is a non-
profit association of more than 60 mining
companies from 14 gold-producing countries.

The council’s main aim is to stimulate global
consumer demand for gold in its various forms

o

Developers, professionals and local
authorities have to follow a set of highland
development guidelines, expected to be ready by
March.

The guidelines would be drawn up by four
departments — Geology, Town and Country
Planning, Public Works and Environment —
under the co-ordination of the Housing and
Local Government Ministry.

Minister Datuk Dr. Ting Chew Peh, who
announced this yesterday, said the guidelines
included steps to be taken to ensure the stability
and safety of highland development and its
surroundings.

“Among the requirements are a geo-
technology report and proposed development
research report,” he told reporters after visiting
the Bertam Valley new village here.

He said other requirements were:
SLOPE stabilisation;

TURFING;

DRAINAGE system;

RAIN water retention ponds;
SILT traps;

CRUSHER ring road; and

Rules on highland development

through promotion.

Cheng said WGC set up an office in KL last
August because of the huge demand for gold in
Malaysia.

“Wearetargeting three keyareasin Malaysia
for the promotion of gold in jewellery form as well
as for investment purposes,” he said.

Cheng said there was potential in Malaysia
but the talent for designs had to be awakened.

“We believe that Malaysian design will sell
well overseas. Currently the kind of designs
being used are traditional. Designers have to
more innovative sothatthey can setthetrend, not
follow it,” he said.

The WGC alsogenerates investment demand
for gold by undertaking specific promotion
programmes directed at the financial community.

She added that WGC planned to discuss
with the Malaysian authorities steps to
encourage Malaysians to invest in gold.

Star, 22.1.1996

e MINIMUM cutting of trees.

He said all these must be done to the
satisfaction ofthe authorities before development
proper was allowed to commence.

Dr. Ting said the guidelines encompassed
all salient points of the amendments and new
laws on highland development.

“The Government does not encourage
highland development,” he said, adding that
those who still wanted to do so must fulfil all
requirements. v

They must also “prove that their proposed
development will not have adverse effects on
surrounding areas.”

Tothisend, the authorities must be satisfied
with the proposed development research report
before any project can be approved.

He said the guidelines would prevent
confusion among all parties concerned as to
their responsibilities.

“There should also be fewer complaints
among departments of a particular developer,
professional or local authority who omit certain
regulations,” he said.

Star, 23.1.1996
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Construction of second causeway begins

Construction ofthe RM290 million Malaysia-
Singapore second crossing began today with the
installation of its first precast segmental box
girder.

The two-kilometre bridge will connect
Kampung Ladang at Tanjung Kupang on the
Malaysian side with Jalan Ahmad Ibrahim at
Tuas in Singapore.

The launch was officiated by State Works
and Public Utilities Committee chairman Datuk
Zainalabidin Mohd Zin on behalf of Menteri
Besar Abdul Ghani Othman.

According to Linkedua (Malaysia) Bhd., the
bridge’s project manager, the use of the precast
segmental box girders method on the deep water
bridge also marked a milestone in technology
transfer from Japan.

Thebridge will incorporate 840 girders which
are made at a specially-built manufacturing
plant some 30 kilometres away from the bridge

Johor will provide RM 3.5 million for research
and development (R&D) at seven universities
over the next five years.

Itisthefirst state to makesuch an allocation.

Johor Mentri Besar Abdul Ghani Othman
signed a memorandum of understanding (MoU)
with seven universities to set up the Johor
research fund.

Ghani said he hopes the fund will inspire
other states and the private sector to follow suit.

The fund is open to undergraduate and
advanced degree students to pursue research
relating to the state.

Under the MoU, the state will allocate
RM100,000 a year to each university until the
year 2000.

“The fund is open to Malaysians and they
will not be compelled to serve in the state after
completing their studies,” Ghani said.
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site, said Linkedua, a wholly-owned subsidiary
of United Engineers Malaysia Bhd., in its Press
release.

Construction of the Malaysian side of the
bridge is handled by a joint venture between UE
Construction Sdn. Bhd. and Shimizu Japan.
The contract was awarded on October 10 1994.

The bridge is scheduled for completion on
October 1, 1997 and is due to be opened to traffic
on November 1, 1997.

When completed, the dual three-lane
carriagewayis expected to further boostbilateral
relations and facilitate traffic flow between the
two countries.

Among those present at the launch were
United Engineers Malaysia managing director
Datuk Jaafar Abdul Hamid and Linkedua
(Malaysia) managing director Ridza Abdoh
Salleh.

NST, 17.1.1996
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Johor fund for R&D at 7 univers

ities

The MoU was signed between the Johor
state government, the Johor Education
Foundation and the seven universities —
Universiti Malaya, Universiti Kebangsaan
Malaysia, Universiti Teknologi Malaysia,
Universiti Sains Malaysia, Universiti Pertanian
Malaysia, Universiti Utara Malaysia and the
International Islamic University.

Moves are afoot to extend the fund to
universities in Sabah and Sarawak.

Education Minister Datuk Seri Najib Abdul
Razak, who launched the fund, said the move is
commendable.

“Priority should be given to research,” Najib
said. “At present, less than 2% of the gross
national productis being spent on R&D. In order
to retain that competitive edge, the figure should
be nearer 5%.”

Sun, 19.1.1996
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Gold fabrication to increase by 25pc

The World Gold Council (WGC) has
indicated that the amount of gold fabrication in
Malaysia is expected to increase by 25 per cent
over the period 1994/5.

“Malaysia has one of the largest
manufacturing centres in South-East Asia and
was ranked the sixth largest gold fabricator in
the Far Eastin 1995,”WGC manager (Singapore
& Malaysia) Jan Cheng told Star Business
recently.

In 1994, some 75.4 tonnes of gold was
fabricated in Malaysia.

“In the past five to seven years the growth in
Malaysia has been very good and in 1994 the
consumption of gold in Malaysia was 25 tonnes,
up 11 per cent from 1993,” said Cheng.

The Geneva-headquartered WGC is a non-
profit association of more than 60 mining
companies from 14 gold-producing countries.

The council’s main aim is to stimulate global
consumer demand for gold in its various forms

through promotion.

Cheng said WGC set up an office in KL last
August because of the huge demand for gold in
Malaysia.

“Wearetargeting three key areas in Malaysia
for the promotion of gold in jewellery form as well
as for investment purposes,” he said.

Cheng said there was potential in Malaysia
but the talent for designs had to be awakened.

“We believe that Malaysian design will sell
well overseas. Currently the kind of designs
being used are traditional. Designers have to
more innovative sothatthey can setthe trend, not
follow it,” he said.

The WGC also generates investment demand
for gold by undertaking specific promotion
programmes directed at the financial community.

She added that WGC planned to discuss
with the Malaysian authorities steps to
encourage Malaysians to invest in gold.

Star, 22.1.1996

Rules on highland development

Developers, professionals and local
authorities have to follow a set of highland
development guidelines, expected to be ready by
March.

The guidelines would be drawn up by four
departments — Geology, Town and Country
Planning, Public Works and Environment —
under the co-ordination of the Housing and
Local Government Ministry.

Minister Datuk Dr. Ting Chew Peh, who
announced this yesterday, said the guidelines
included steps to be taken to ensure the stability
and safety of highland development and its
surroundings.

“Among the requirements are a geo-
technology report and proposed development
research report,” he told reporters after visiting
the Bertam Valley new village here.

He said other requirements were:
SLOPE stabilisation;

TURFING;

DRAINAGE system,;

RAIN water retention ponds;
SILT traps;

CRUSHER ring road; and

¢ MINIMUM cutting of trees.

He said all these must be done to the
satisfaction ofthe authorities before development
proper was allowed to commence.

Dr. Ting said the guidelines encompassed
all salient points of the amendments and new
laws on highland development.

“The Government does not encourage
highland development,” he said, adding that
those who still wanted to do so must fulfil all
requirements. .

They must also “prove that their proposed
development will not have adverse effects on
surrounding areas.”

Tothisend, the authorities must be satisfied
with the proposed development research report
before any project can be approved.

He said the guidelines would prevent
confusion among all parties concerned as to
their responsibilities.

“There should also be fewer complaints
among departments of a particular developer,
professional or local authority who omit certain
regulations,” he said.

Star, 23.1.1996
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Construction of second causeway begins

Construction of the RM290 million Malaysia-
Singapore second crossing began today with the
installation of its first precast segmental box
girder.

The two-kilometre bridge will connect
Kampung Ladang at Tanjung Kupang on the
Malaysian side with Jalan Ahmad Ibrahim at
Tuas in Singapore.

The launch was officiated by State Works
and Public Utilities Committee chairman Datuk
Zainalabidin Mohd Zin on behalf of Menteri
Besar Abdul Ghani Othman.

According to Linkedua (Malaysia) Bhd., the
bridge’s project manager, the use of the precast
segmental box girders method on the deep water
bridge also marked a milestone in technology
transfer from Japan.

Thebridge will incorporate 840 girders which
are made at a specially-built manufacturing
plant some 30 kilometres away from the bridge

g

Johor will provide RM3.5 million forresearch
and development (R&D) at seven universities
over the next five years.

Itisthefirst statetomake such anallocation.

Johor Mentri Besar Abdul Ghani Othman
signed a memorandum of understanding (MoU)
with seven universities to set up the Johor
research fund.

Ghani said he hopes the fund will inspire
other states and the private sector to follow suit.

The fund is open to undergraduate and
advanced degree students to pursue research
relating to the state.

Under the MoU, the state will allocate
RM100,000 a year to each university until the
year 2000.

“The fund is open to Malaysians and they
will not be compelled to serve in the state after
completing their studies,” Ghani said.
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site, said Linkedua, a wholly-owned subsidiary
of United Engineers Malaysia Bhd., in its Press
release.

Construction of the Malaysian side of the
bridge is handled by a joint venture between UE
Construction Sdn. Bhd. and Shimizu Japan.
The contract was awarded on October 10 1994.

The bridge is scheduled for completion on
October 1, 1997 and is due to be opened to traffic
on November 1, 1997.

When completed, the dual three-lane
carriagewayis expected to further boost bilateral
relations and facilitate traffic flow between the
two countries.

Among those present at the launch were
United Engineers Malaysia managing director
Datuk Jaafar Abdul Hamid and Linkedua
(Malaysia) managing director Ridza Abdoh
Salleh.

NST, 17.1.1996
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Johor fund for R&D at 7 universities

The MoU was signed between the Johor
state government, the Johor Education
Foundation and the seven universities —
Universiti Malaya, Universiti Kebangsaan
Malaysia, Universiti Teknologi Malaysia,
Universiti Sains Malaysia, Universiti Pertanian
Malaysia, Universiti Utara Malaysia and the
International Islamic University.

Moves are afoot to extend the fund to
universities in Sabah and Sarawak.

Education Minister Datuk Seri Najib Abdul
Razak, who launched the fund, said the move is
commendable.

“Priority should be given to research,” Najib
said. “At present, less than 2% of the gross
national productis being spenton R&D. Inorder
to retain that competitive edge, the figure should
be nearer 5%.”

Sun, 19.1.1996
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Gold fabrication to increase by 25pc

The World Gold Council (WGC) has
indicated that the amount of gold fabrication in
Malaysia is expected to increase by 25 per cent
over the period 1994/5.

“Malaysia has one of the largest
manufacturing centres in South-East Asia and
was ranked the sixth largest gold fabricator in
theFar Eastin 1995,” WGC manager (Singapore
& Malaysia) Jan Cheng told Star Business
recently.

In 1994, some 75.4 tonnes of gold was
fabricated in Malaysia.

“In the past five to seven years the growth in
Malaysia has been very good and in 1994 the
consumption of gold in Malaysia was 25 tonnes,
up 11 per cent from 1993,” said Cheng.

The Geneva-headquartered WGC is a non-
profit association of more than 60 mining
companies from 14 gold-producing countries.

The council’smain aim is tostimulate global
consumer demand for gold in its various forms

Developers, professionals and local
authorities have to follow a set of highland
development guidelines, expected to be ready by
March.

The guidelines would be drawn up by four
departments — Geology, Town and Country
Planning, Public Works and Environment —
under the co-ordination of the Housing and
Local Government Ministry.

Minister Datuk Dr. Ting Chew Peh, who
announced this yesterday, said the guidelines
included steps to be taken to ensure the stability
and safety of highland development and its
surroundings.

“Among the requirements are a geo-
technology report and proposed development
research report,” he told reporters after visiting
the Bertam Valley new village here.

He said other requirements were:
SLOPE stabilisation;

TURFING;

DRAINAGE system;

RAIN water retention ponds;
SILT traps;

CRUSHER ring road; and

Rules on highland development

through promotion.

Cheng said WGC set up an office in KL last
August because of the huge demand for gold in
Malaysia.

“Wearetargeting three key areasin Malaysia
for the promotion ofgold in jewellery form as well
as for investment purposes,” he said.

Cheng said there was potential in Malaysia
but the talent for designs had to be awakened.

“We believe that Malaysian design will sell
well overseas. Currently the kind of designs
being used are traditional. Designers have to
moreinnovative sothat they can set the trend, not
follow it,” he said.

The WGC alsogeneratesinvestment demand
for gold by undertaking specific promotion
programmesdirected at the financial community.

She added that WGC planned to discuss
with the Malaysian authorities steps to
encourage Malaysians to invest in gold.

Star, 22.1.1996

e MINIMUM cutting of trees.

He said all these must be done to the
satisfaction ofthe authorities before development
proper was allowed to commence.

Dr. Ting said the guidelines encompassed
all salient points of the amendments and new
laws on highland development.

“The Government does not encourage
highland development,” he said, adding that
those who still wanted to do so must fulfil all
requirements.

They must also “prove that their proposed
development will not have adverse effects on
surrounding areas.”

Tothis end, the authorities must be satisfied
with the proposed development research report
before any project can be approved.

He said the guidelines would prevent
confusion among all parties concerned as to
their responsibilities.

“There should also be fewer complaints
among departments of a particular developer,
professional or local authority who omit certain
regulations,” he said.

Star, 23.1.1996
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Shell to review ops in Sabah and Sarawak

Shell Malaysia has started a major internal
exercise to review the company’s entire
organisation structure in its oil and gas
exploration and production department in Sabah
and Sarawak.

The review, said Sarawak Shell Bhd./Sabah
Shell Petroleum Co. Ltd. (SSB/SSPC) managing
director Tan Ek Kia, was to enable the company
here to undergo a complete overhaul in order to
face the new challenges emerging in the global
oil and gas industry.

“In order to build new capabilities to meet
long-term goals, the company isembarkingonan
organisation review exercise.”

“So far, an improvement of work processes in
the company has been achieved through our
business re-engineering programme with cost-
savings from the unit margin enhancement and
benchmarking efforts,” he said at a company
function on Saturday at the Shell Clubin Lutong

The Government may build a parallel north-
south expressway along the west coast to link
smaller towns by-passed by the PLUS highway.

Works Minister Datuk Seri S. Samy Velly
said the new western coastal road proposal was
awaiting approval from the Economic Planning
Unit before being implemented.

The western coastal road will link Lumut,
Teluk Intan, Sabak Bernam, Kuala Lumpur,
Muar, Segamat and Johor Baru,” he said after
laying the foundation stone for a Hindu temple

What used to be one of the biggest gold
mines in the world a century ago will be given a
new lease of life when a Malaysian-Australian
joint venture begins operations by the end of the
year.

The company — Raub Australian Gold
Mining Sdn. Bhd. — yesterday signed an
agreement to develop a tailings project at Bukit
Koman in Raub, Pahang.
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Govt may build parallel highway

New lease of life for Raub goid mine

near Miri.

Shell, which started operations in Malaysia
more than a century ago, was responsible for
discovering the nation’s first oil well on top of
Canada Hill in Miri on December 22, 1910. Four
years later, the company constructed Malaysia’s
very first oil refinery at a site about 10 km from
the town centre here.

SSB/SSPCis responsible for the exploration
and production of oil and gas. It operates as a
contractor to Petronas and joint venture partner
to Petronas Carigali Sdn. Bhd. under a
production-sharing contract.

SSB/SSPC has 10 highly specialised
departments.

At the function, Tan paid tribute to some 16
long-serving Shell employees who have
accumulated a combined total of 460 years of
service with SSB/SSPC.

Star, 23.1.1996

at Nova Scotia Estate yesterday.

Hesaid besides bringing development to the
existing towns, the new expressway was also
expected to pave the way for new townships.

The proposal was submitted by a private
firm recently and is expected to be included
under the privatisation scheme.

Asked whether the second north-south
highwaywould effect PLUS revenue, Samy Vellu
said it would not since “PLUS has placed its
highway in a strategic location.”

Star, 23.1.1996
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The tailings dumps were left by the mine’s
former Australian operator and are estimated to
contain about 7,500 kg of gold. The area still has
gold deposits as mining methods used previously
were not sophisticated, allowing gold
constituents to flow into the tailings area.

Akay Holdings Sdn. Bhd. managing director
Andrew Kam Tai Yeow said after the signing
ceremony in Kuala Lumpur yesterday that the
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mine would be one of the largest and most
profitable in Southeast Asia.

The signing was witnessed by the Menteri
Besar of Pahang, Tan Sri Khalil Yaakob.

Akay Holdings holds a 51 per cent stake in
Raub Australian, while Australian Stock
Exchange-listed Wells Gold Corporation NLowns
the balance.

The management company, Raub Australia
Gold Management Company Sdn. Bhd.,is owned
in reverse proportions.

The deal makes Akay Holdings the largest
share-holder in Wells Gold with a stake of about
45 per cent.

“Weestimate a net profit of not less than RM5
million a year from the joint venture,” Kam
stated, adding that local demand for gold
exceeded supply.

With such bright prospects, Akay Holdings
hopes to seek a listing for Wells Gold on the
Kuala Lumpur Stock Exchange main board.

“We are exploring with Australian and
Malaysian authorities the feasibility of adding
to Wells Gold’s listing on the Australian Stock
Exchange a sister listing on the Kuala Lumpur
Stock Exchange.”

Should this fail, Akay would seek to list the
joint venture on the Kuala Lumpur Stock
Exchange. Kam said the company’s profit
forecasts would help it meet listingrequirements.

He told reporters that the tailings dumps,
which would be mined over five years, were the
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Picking the cheapest route

Theroute for the proposed highland highway
was chosen not because itis the least destructive
tothe environmentbut because it will be cheaper
to build.

According to the Preliminary Engineering
and Engineering Feasibility Study, engineering
consultancy firm Minconsult considered three
options — the ridge route, the valley route and
the government-proposed route — and proposed
one containing features of all three.

The Work Ministry, in the terms of
agreement for the project, has also stipulated
that the highway must:
¢ Be located over 1,000 m above sea level,
¢ Provide access to potential agriculture sites

and scenic views for road users; and

R

catalyst for future development of hard rock
mining in Raub.

After the five years, the area is believed to
have hard rock potential of 15 to 20 years.

“This will be a major mine,” Kam stated.

The deposits would be processed at a RM30
million plant to be built by Raub Australian
soon. It is expected to process between 1.5
million to two million tonnes per annum, with an
estimated operating cost of RM450 per ounce.

Kam said the joint venture would result in
spinoffs such as supportindustries and industrial
estates.

Once it has been mined, the area would be
redeveloped into an 18-hole golf course with
clubhouse, and a theme park.

In his speech, Kam explained that his family
shared rights with the Pahang State
Government, French mining house BRGM and
Perak Motors to explore and develop gold mining
prospects in surrounding areas.

The Bukit Koman mine has an intriguing
history. The site was first mined 800 years ago
by ancient Khmers who travelled by elephant
from what is today known as Cambodia.

In 1889, a group of Australians and
Malaysian set up The Great Raub Australian
Gold Mine, then one of the biggest in the world.

The mine produced more than one million
ounces of gold for its former owners between
1889 and 1961 before it was acquired by Kam’s
family.

NST, 24.1.1996

¢ Be designed to minimise earthworks and
adverse environmental impacts.
The report said the ridge route was the least
destructive as it would follow the top of hills to
avoid cuttings in steep slopes.

Although considered the most
environmentally sympathetic due to the
relatively small amount of earthworks involved
in its construction, it would involve expensive
engineering features.

Its cost could be prohibitive, according to the
report.

Preliminary assessment indicated that 30
per cent of the road would be in tunnel, of which
75 per cent would be at a gradient of 3.5t0 5.5 per
cent.
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The valley route follows the valleys between
the three hill resorts.

The report said that as it was located at a
lower altitude, construction would require major
earthworks in areas adjacent to water courses.
As such, this route was potentially the most
damaging to the environment.

It would encounter severe constraints on the
alignment due to the narrow valley base and to
reach potential agricultural sites, access roads
would have to be built along steep gradients.
Severe instability of the mainly colluvium side

The Kuala Baram Industrial Estate, about
25 km from Miri, is poised to become one of the
most vibrant industrial hubs in Sabah and
Sarawak by the turn of this century.

Aside from being earmarked as a major zone
for heavy-, medium- and small-scale industries,
the area will soon become another major centre
for oil exploration, State Industrial Development
Minister Datuk Abang Johari Tun Abang Haji
Openg said yesterday.

“Many foreign investors have expressed their
intention to put in huge investmentsin that area.”

“Over the next five years, Kuala Baram will
see a rapid increase in industrial activities,” he
told reporters after witnessing the signing
ceremony for the construction of a RM204 million
medium-density fibreboard factory between
Samling Fibre Board Sdn. Bhd. and a few
Japanese companies.

Thefactory,tobelocated at the Kuala Baram
Industrial Estate, will start operations in late

Malaysia Mining Corporation Bhd., now
engaged in the mining of gold and diamonds
through its Australian associate companies, will
expand into alluvial mining on its own overseas.

The company is conducting preliminary
negotiations with the governments of Guinea
and Ghana in Africa to undertake exploration
programmes for gold, chief executive Tan Sri
Ibrahim Menudin said.

MMC and Laotian company Bunduon were
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Kuala Baram set to be major centre for oil exploration

MMC plans to undertake alluvial
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slopes was also expected.

The route proposed by the Government
traverses at a level of 1,500 m and adopts the
criteria specified in the terms of agreement.

The consultants’ proposed route, which was
agreed upon by the Works Ministry, follows
closely the government route but provides a
compromise between the ridge and valley route.

The route will start from the Genting
Highland access road about 1.2 km north of the
Awanaroundabout, and end at the Tapah-Tanah
Rata trunk road about 6 km south of Ringlet.

Star, 28.1.1996
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1997. Initial production is estimated at 100,000
Cu m per year.

Thepartnersinthe fibreboard plant venture
are Glenealy Plantations (Malaya) Bhd., Nissho
Iwai Corp and Dainippon Ink & Chemicals.

On the oil exploration prospects in Kuala
Baram, Abang Johari said Petroliam Nasional
Bhd. (Petronas) had decided to maintain its
supply basein Miri tofacilitate oil exploration in
the Kuala Baram region.

“I have recently contacted the president of
Petronas on plans for the region and he has
indicated that Petronas would not relocate its
supply base outside of Miri,” he said, adding that
about 200 ha of prime land in Kuala Baram
would be reserved to facilitate oil exploration
there.

The minister added that anintegrated timber
downstream processing complex would also be
built in Kuala Baram soon.

Star, 6.2.1996
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mining overseas

recently given the rights to explore, evaluate
and mine minerals in Laos.

The joint venture, in which MMC has the
majority stake, will start its exploration
programme for economic gold and base metal
deposits next month. Its concession covers 6,000
sq km.

MMC is also considering a joint venture
with Australian-based associate company Ashton
Mining Ltd. to conduct an exploration
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programme for diamonds over 600 sq km.

“Wearegoing aggressively into mining because
it is one of the historical core businesses of the
company. We will be active all over the world —
we will go where the deposits are,” emphasised
Ibrahim afterthe company’s extraordinary general
meeting in Kuala Lumpur yesterday.

He elaborated that countries such as
Indonesia, Canada, Australia, and several
African and Latin American countries hold much
potential for mining.

Although MMC had its beginnings in the tin
mining industry in Malaysia, it has no domestic
mining operations today. Itis, however, exploring
for gold in Merapoh, Pahang, Ibrahim said.

About 50 per cent of MMC'’s group turnover
is derived from the mining activities of agsociate
companies Plutonic Resources Ltd. and Ashton
Mining. The former is in gold mining, the latter
in diamond mining.

Ibrahim acknowledged that the 10 to 12 per
cent rise in gold prices world-wide would have

Nature to blame

The Genting bypass landslide that killed 21
people and injured 23 others on June 30last year
has been attributed to natural causes.

A technical committee which investigated
the tragedy found:

* no evidence of forest clearing or external
development activities within the catchment
area;

e construction activities, including blasting
works up to the time of the incident, did not
influence the debris flow:

¢ the areawithin Genting Sempah is prone to
landslides as evident by history of
recurrences analysed from aerial
photography records;

¢ the overburden soil of the area relatively
thin and as such it had been continuously
saturated from heavy rainfall especially in
June 1995 where it exceeded the normal
long-term average by more than 156%;

¢ the two hours of continuous rain on the
evening of June 30 triggered majorlandslides
into the stream of the developing debris
flow; and

e the debris accumulated at two major
locations above road level heights hastened

an impact on its revenues this year.

The MMC group is engaged also in
manufacturing and engineering. It will diversify
into the timber business once its purchase of a
30.9 per cent stake in PT Artika Optima Inti of
Indonesia is approved.

“The understanding is that we will only
makethe purchase after the Indonesian company
has been listed, which we expect to be by the
middle of this year,” Ibrahim explained.

Asked for the latest on its joint-venture
East-Coast Highway project, Ibrahim said the
company was still negotiating terms with the
government. It expects the concession agreement
to be signed before the middle of the year.

He declined to elaborate on its oil project in
Iraq,saying only thatit was “justin the discussion
stage”.

Primary Industries Minister Datuk Seri Dr.
Lim Keng Yaik had said last month that MMC
had signed a memorandum of understanding for
an appraised bloc, an area with known oilreserves.

NST, 7.2.1996

the flow downwards.

The report, entitled Technical report on the
investigation into the debris flow on the slip road
toGenting Highland,was endorsed by the cabinet
yesterday. Works Minister Datuk Seri S. Samy
Vellu released it to the press today.

The report will be sold at RM500 each next
month.

The 600-pagesreport, which includes several
appendices with maps, technical graphics and
site photographers, is based on three months of
investigations by the 22-member technical
committee headed by Selangor Public Works
Department director Datuk Abu Bakar Mohamed -
Amin.

Only 150 copies will be printed and so far
only 60 copies have been circulated, including 36
to ministers, 14 to the press and the rest to the
relevant authorities.

Atechnical committee recommended several
measures tobe taken before the Genting sliproad
leading to Genting Highlands can be reopened.

The 22-member committee comprising
officials from 12 government agencies also want
strict measures toidentify potential danger spots
in the area.
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It will also require precautionary steps to
minimise danger from unanticipated landslide
and debris flow.

Otherrecommendationson thesliproadinclude:
e the owner should carry out a thorough risk

and hazards mapping of the hillslopes along

the entire length of the access road to Genting

Highlands; and,

e the owner must adhere to engineering
solutions to contain possible slides of slope
materials from the road.

The committee also made recommendations
for all highland roads. They include:

e relevantauthorities should carryoutregular
aerial surveillance and photography todetect
potential development of dangerous
locations;
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o developers orownersshould report any lease
for occupation around the highlands;

e rainfall gauging stations be established and
maintained at landslide-prone areas by the
Malaysian Meteorological Service and
Drainage and Irrigation Department;

e the Survey Department and the Geological
Survey of Malaysia should identify potential
hazardous areas;

e an integrated approach to catalogue all
natural and constructed slopes should be
initiated by the relevant authorities; and

e mandatory regular inspection of high risk
slopes affecting the public need to be
identified and precautionary measures must
be instigated by the owner.

Sun, 9.2.1996

200 ha with gold deposits found in Terengganu

The State Economic Development
Corporation has identified 200 hectares with
gold deposits large enough to be commercially
exploited.

SEDC general manager Datuk Hamzah
Muhammad said in addition, soil tests were also
being conducted in the districts of Setiu and
Dungun to find out the estimated gold reserves
there.

“We have to open new areas because the
existing mining areas covering 80 hectares in
Lubuk Mandi is almost exhausted. Preliminary
studies in the new areas look promising but we
need to conduct more tests.”

“However, I have to withhold details about
the location for safety and security reasons,” he
said after presenting Hari Raya gifts to old folk
at the Taman Tasik welfare home in Marang
today.

On illegal gold-panning activities, Hamzah
said the number of people involved was small
but “they are a persistent lot who are only
endangering their lives by panning for gold
outside our mining area.
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He hoped the enforcement officers from the
Land and Mines Department, local authorities
and the police would cooperate to stop the illegal
activities.

“We fear that when they learn about our new
gold-bearing areas, they will swarm the site
before we can start mining,”

Hamzah said some of the illegal panners
were always on the lookout and monitored the
movement of guards.

“These people are active even at 2 am. They
risk falling into pits in the dark while trying to
scoop sacks of earth to be processed in their
homes.”

On reports that gold in the Pmint Mineral
Sdn. Bhd. processing plant was being stolen by
villagers, he said there wasnotruthin thereport
because security there was always tight.

“Even if I were to enter the plant area, I will
not know where the gold deposits are in the
automated and highly complex processing
system.”

“Once the earth from the stockpile enters the
mill, no one can see the process,” he said.

NST, 12.2.1996
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Shell survey of block SB-G promising

A seismic survey carried out in the
deepwaters off Sabah, known as block SB-G, has
shown encouraging prospects of oil and gas
reserves.

“If we find it viable, we’ll start drilling some
timethisyear. And ifwe do find something there,
it will be the first oil and gas find in waters
deeper than 1,000 feet,” Shell Malaysia Ltd.
chairman and chief executive Megat Zaharuddin
Megat Mohd Nor said.

The survey, which has been under way since
June last year, was carried out by the three
production sharing contractors — Sabah Shell
Petroleum Company, Shell Sabah Selatan Sdn.
Bhd. and Petronas Carigali Sdn. Bhd.

Megat Zaharuddin said: “We are very hopeful
of finding something. We have seen some
encouraging signs and very good structures.”

The two dimensional seismicsurvey covered
3,500 sq km for the entire SB-G block, which lies
about 100 km from Labuan. The programme
was started a week after the completion of the
Kebabangan three dimensional survey, which
detected oil at 450 feet.

Megat Zaharuddin, in his first Press
conference since assuming the top position in
Augustlast year, said Shell intends to explore in
more deepwater exploration.

“In future, we’ll go even deeper to as much as
5,000 feet deep. We have got the most skilled
workers in deepwater exploration from the Shell
Group worldwide working with us,” he said at
Bangunan Shell in Kuala Lumpur yesterday.

The cost of deep-sea drilling in the industry
is usually between US$25 million and US$30
million.

Shell Malaysia hopestodoit cheaperthrough
regional cooperation by using skilled staff and
technical equipment from other Shell companies
worldwide.

The SB-G block is the fifth deepwater block
to be awarded and the first deepwater PSC off
the coast of Sabah.

The profit split for oil is in favour of Shell,
which will get 86 per cent for the first 50,000

bpd, 82 per cent for the next 50,000 bpd and 63
per cent for volumes exceeding 100,000 bpd.

The profit will be equally split for a
cumulative production beyond 300,000 barrels.
The ceiling cost for recovery is 75 per cent.

For gas, the profit split will be 60 per cent in
favour of Shell for the first 2.1 trillion cubic feet
(TCF) of gas sold. Beyond this volume, the split
will be 40:60in favour of Petronas. Costrecovery
ceiling for gas will be 60 per cent.

Due to the longer lead time required in
deepwater operations, the exploration period is
extended to seven years, the development to six
years while the production period is lengthened
to 25 years.

Megat Zaharuddin said Shell was hopeful
that the block would yield oil rather than gas
because the LNG market was getting
competitive.

“Countries like Indonesia, Qatar, Oman and
Australia are in the market already.”

On the overall performance of the company,
he said the Shell group of companies in Malaysia
expects tomaintain a RM8billion group turnover
in the current year with an estimated eight per
cent growth.

He added that refinery margins were
expected toremain tight this year in view of new
capacity comingonstreamin Thailand, Indonesia
and China.

To a question, he said the company’s oil
production had been rather static at about
180,000 bpd because new fields were not
producing as expected.

“Add to this, our oldest field iswinding down
after being in production since 1968. And some
of the production has been taken over by Petronas
after the lease and extension have expired,” he
said.

Apart from exploration and production
activities, Shell Malaysia would also place more
emphasis on its distribution network and the
upgrading of its 800 petrol stations — the
largest network in Malaysia.

Megat Zaharuddin said the demand for oil
products in Malaysia, which was growing at a
rate of more than eight per cent ayear, remained
buoyant.

NST, 15.2.1996
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Z Short courses Z

Course # 1. Petroleum Geology of
Venezuela

Date: Saturday, 7 September, through
Sunday, 8 September, 8:00 a.m.~
5.00 p.m.

Instructors: Felipe E. Audemard, Jairo Lugo

(Petréleos de Venezuela, S.A.,
Caracas, Venezuela)

Course # 2. Low-Resistivity, Low-
Contrast Productive Pays

Date: Saturday, 7 September, through
Sunday, 8 September, 8:00 a.m.—
5:00 p.m.

Instructors: Robert M. Sneider (Robert M.

Sneider Exploration, Houston,
Texas, USA),John T. Kulha (Loren
& Associates, Inc., Houston, Texas,
USA)

Course#3. Multidisciplinary
Reservoir Description — Techniques
to Improve Reservoir Modeling

Date: Thursday, 12 September, through
Friday, 13 September, 8:00 a.m.—
5:00 p.m.

Instructors: Diana Morton-Thompson (Earth
Resources International,

Kalamazoo, Michigan, USA),
Arnold M. Woods (Consultant,
Casper, Wyoming, USA)

Trip # 1. A cross Section from the Oil-Rich
Maturin Sub-Basin to Margarita Island — The

Geodynamic Relations between South American
and Caribbean Plate

Date: Wednesday, 4 September, 8:30
a.m., through

Saturday, 7 September, 6:00 p.m.
Coordinator: Lagoven, S.A.
Trip # 2. Cretaceous and Paleocene Para-

Autochtonous and Allochtonous Terrains on
Mainland and Islands of Northeastern Venezuela

Date: Thursday, 12 September, 6:00
a.m., through
Saturday, 14 September, 7:00 p.m.

Coordinator: Corpoven, S.A.

Trip # 3. Recent Carbonate Facies in Eastern
Falcén

Date: ‘Wednesday, 4 September, 8:00

a.m., through
-Saturday, 7 September, 1:00 p.m.

Coordinator: Maraven, S.A.

Trip # 4. An Integrated View of the Eocene
Misoa Formation, Maracaibo Basin

Date: Wednesday, 11 September, 6.00
p-m., through
Saturday, 14 September, 9:00
a.m.

Coordinator: Maraven, S.A.

Reglstratlon Information

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Iy

Preregistration Deadline: 1 August 1996

By Fax — 1-918-560-2684
By Phone — 1-918-560-2617
By Mail —
AAPG/SVG International Congress
P.O. Box 979
Tulsa, OK 74101-0979 USA
or

AAPG/SVG International Congress
1444 S. Boulder Ave.
Tulsa, OK 74119-3604 USA
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INTERNATIONAL CONFERENCE ON URBAN ENGINEERING

IN ASIAN CITIES IN THE 21T CENTURY

November 20-23, 1996
The Central Plaza Hotel
Bangkok, Thailand

Organized by

School of Civil Engineering
Asian Institute of Technology

Bangkok, Thailand
Conference Theme Full papers due by 31 July 1996
Acceptance of full papers 15 September 1996

The rapid development of the Asian economy
naturally leads to numerous demands being
madeon thenatural resources and infrastructure
of countries in Asia. The conference will provide
a forum for scientists engineers, planners,
consultants, contractors and researchers to
discuss problems, solutions and exchange of
views and experiences associated with urban
environmental and civil engineering practices
in Asian cities in the 21st century.

Subject Areas

The following topics of Urban Engineering are
scheduled for discussion at the conference:
Urban Environment

Geotechnical Engineering

Infrastructure Planning and Management
Structural Engineering and Construction
Transportation Engineering

Water Resources Engineering

Computer Applications and Software for
Civil Engineering Applications

Urban Disaster Management

o QEEUDQwWy

Call for Papers

Authors areinvited tosubmit abstracts of papers
of not more than 500 words on any of the above
topics on letter size paper. The above topics are
not exhaustive and abstracts which fall within
the theme of the conference will be accepted and
considered for presentation. Only papers
presented at the conference will be included in
the Proceedings. The subject area to which the
paper belongs should be specified.

Paper Review Schedule

Abstracts due by
Decision on abstracts by

15 March 1996
15 April 1996

Registration Fee

The conference registration fee of US$375.00
(Baht9,375.00)includes opening night reception,
refreshment breaks, lunches, final day dinner,
technical tour and a copy of the conference
proceedings. Registration fee for an
accompanying person is US$150.00 (Baht
3,750.00). This includes special programs,
opening night reception, refreshment breaks,
lunches, final day dinner and technical tour.

Technical Tour

A one-day technical and cultural tour will be
organized for conference participants. The
technical tour will include visits to large civil
engineering projects. More details will be given
in the next announcement.

Venue

The conference will be held at the Central Plaza
Hotel, Bangkok, a five-star hotel with excellent
auditoriums, meeting space and facilities.

Further Information

Professor Tawatchai Tingsanchali
Chairman, Organizing Committee
International Conferance on Urban
Engineering in Asian Cities in the 21st
Century
School of Civil Engineering
Asian Institute of Technology
P.O. Box 2754
Bangkok 10501, Thailand

Telephone: (66-2) 524-6057, (66-2) 524-6051
Fax: (66-2) 524-6059, (66-2) 516-2126
E-mail: anilew@rccsun.ait.ac.th
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Tectonics, Stratigraphy & Petroleum Systems
of Borneo
national Workshop

22-25 June 1997

Hosted by the Department of Petroleum Geoscience,
Universiti Brunei Darussalam

Venue: University of Brunei Darussalam
Bandar Seri Begawan
Brunei Darussalam

bjective: To improve the understanding of the Cretaceous to Recent tectonic and
stratigraphic histories of Borneo and their contribution to the island’s petroleum
systems.

Technical Sessions: Tectonics and Structural Development, Stratigraphic Sequences
and Petroleum Reservoirs, Geochemistry and Petroleum Source Rocks, Geochronology
and Volcanism.

Field Trips: Sedimentology of the Baram Delta Province, Sarawak (3 days)
Tectonics and Stratigraphy of Western Sabah (4 days)

For Further Information:

Dr. Joseph J. Lambiase (Asia/Pacific)
Department of Petroleum Geoscience
Universiti Brunei Darussalam
Bandar Seri Begawan 2028
Brunei
Fax: 673-2-427003

Mr. Richard W. Murphy (UK/Europe)
34 Bridge Street
Walton-on-Thames
Surrey KT12 1AJ
UK
Fax: 44-1932-232-141

Dr. James W. Granath (N. America)
Conoco Inc.

600 North Dairy Ashford
Houston, Texas 77079-6651
U.S.A.

Fax: 1-713-293-1333
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INTERNATIONAL SYMPOSIUM ON

Co-Sponsors

e Cogeoenvironment (IUGS)

PURPOSE

“Be mindful, when visiting a new city, of the air,
the soils and the water”,
Hippocrates

Despitewhat Hippocrates said, it is only recently
that people have become more and more
interested in the protection and preservation of
the environment. The earth, the only suitable
habitat we have, is a closed system and its
resources are limited. With the explosion of
development in the last decades, the expansion
of cities, the excessive land use and the problem
of disposal of waste material, the environmental
protection has become a matter of first order
priority. Engineering Geology, by knowledge
and experience, is aware of the behaviour of the
earth, therefore is in an excellent position to
contribute in a dynamic way; not only by
protecting, but also by supporting development
without harming at the same time the
environment.

This Symposium will give a timely opportunity
to review world-wide experience promoting the
interdisciplinary collaboration in the fields of
Geology and Geotechnical Engineering and in
particular the contribution of Engineering
Geology. The themes and objectives of the
Symposium have been chosen to present an
attractive venue to all scientists interested in
the protection of the environment.

Specialists from related and other disciplines
are warmly welcome.

International Association of Engineering Geology

ENGINEERING GEOLOGY AND THE ENVIRONMENT

Engineering Geology Committee of the Geological Society
of Greece (Greek National Group of IAEG)

e International Association of Hydrogeologists (IAH)

An IAEG sponsored International Symposium
Athens, Greece, June 23-27, 1997

. THEMES '

1. Engineering geology and geomorphological
processes

2. Natural and man-made hazards

3. Geological environment in urban and
regional planning and management

4. Engineering Geology and Hydrogeology for
environmental health — Waste disposal

5. Impact from the exploitation of mines and
quarries

6. Environment aspects of the design and
construction of large engineering works and

schemes

7. Protection of geological and geographical
heritage

8. Protection of historical and architectural
heritage

9. Strategies and legislation related to
geological conditions, processes and hazards
affecting the environment

10. Environmental courses in geological and
geotechnical education

PROGRAMME

It is planned that Monday, Tuesday, Thursday
and Friday will be devoted to scientific sessions.
Invited speakers will present state of the art
reviews and special lectures will be given by well
known experts. Speciality sessions will provide
opportunity for participants to present accepted
papers. Wednesday is devoted for a full day trip
in Northern Peloponnese.
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Bulletin 1 (Feb 1968). 79 p. Studies in Malaysian Geology. Edited by P.H.
Stauffer. A collection of papers presented at a meeting of the Geological
Society on 31st January 1967. Price: RM3.00. Out of Stock.

Bulletin 2 (Dec 1968). 152p. Bibliography and Index of the Geology of West
Malaysia and Singapore by D.J. Gobbett. Price: RM10.00
Softcover, M$15.00.

Bulletin 3 (Mar 1970). 146 p. Papers in Geomorphology and Stratigraphy (with
Bibliography supplement). Edited by P.H. Stauffer. Price: RM10.00.

Bulietin 4 (Jun 1971). 100 p. Papers in Petrology, Structure and Economic
Geology. Edited by P.H. Stauffer. Price: RM10.00.

Bulletin 5 (Feb 1973). 70 p. The Search for Tungsten Deposits by K.F.G.
Hosking. Price: RM10.00.

Bulletin 6 (Jul 1973). 334 p. Proceedings, Regional Conference on the
Geology of Southeast Asia. A collection of papers, Kuala Lumpur,
March, 1972. Edited by B.K. Tan. Price: RM22.00- hardcover only.

Bulletin 7 (Jun 1974). 138 p. A collection of papers on geology. Edited by
B.K. Tan. Price;: RM12.00.

Bulletin 8 (Dec 1977). 158 p. A collection of papers on geology. Edited by
T.T. Khoo. Price: RM12.00.

Bulletin 9 (Nov 1977). 277 p. The relations between granitoids and
associated ore deposits of the Circum-Pacific region. A collection of
papers presented at the IGCP Circum-Pacific Plutonism Project Fifth
Meeting. 12-13 November 1975, Kuala Lumpur, Edited by J.A.
Roddick & T.T. Khoo. Price: RM25.00. Out of stock.

Bulletin 10 (Dec 1978). 95 p. A collection of papers on the geology of
Southeast Asia. Edited by C.H. Yeap. Price: RM10.00. Out of stock.

Bulletin 11 (Dec 1979). 393 p. Geology of Tin Deposits. A collection of
papers presented at the International Symposium of ‘Geology of Tin
Deposits', 23-25 March 1978, Kuala Lumpur. Edited by C.H. Yeap.
Price: RM50.00.

Bulletin 12 (Aug 1980). 86 p. A collection of papers on geology. Edited by
G.H. Teh. Price: RM20.00.

Bulletin 13 (Dec 1980). 111 p. Acollection of papers on geology of Malaysia
and Thailand. Edited by G.H. Teh. Price: RM20.00.

Bulletin 14 (Dec 1981). 151 p. A collection of papers on geology of
Southeast Asia. Edited by G.H. Teh. Price: RM30.00.

Bulletin 15 (Dec 1982). 151 p. A collection of papers on geology. Edited
by G.H. Teh. Price: RM30.00.

Bulletin 16 (Dec 1983). 239 p. A collection of papers on geology. Edited
by G.H. Teh. Price: RM30.00.

Bulletin 17 (Dec 1984). 371 p. A coliection of papers on geology. Edited
by G.H. Teh. Price: RM35.00.

Bulletin 18 (Nov 1985). 209 p. Special Issue on Petroleum Geology. Edited
by G.H. Teh & S. Paramananthan. Price: RM30.00.

Bulletin 19 (Apr 1986) & 20 (Aug 1986). GEOSEA V Proceedings Vols. | &
I1, Fifth Regional Congress on Geology, Mineral and Energy Resources
of Southeast Asia, Kuala Lumpur, 9-13 April 1984, Edited by G.H.
Teh & S. Paramananthan, Price for both Bulletins 19 & 20: Members
- RM50.00, Non-Members - RM125.00.

Bulletin 21 (Dec 1987). 271 p. Special Issue on Petroleum Geology Vol. i.
Edited by G.H. Teh. Price: RM40.00.

Bulletin 22 (Dec 1988). 272 p. Special Issue on Petroleum Geology Vol. lli.
Edited by G.H. Teh. Price: RM40.00.

Bulletin 23 (Aug 1989). 215 p. A collection of papers on the geology of
Malaysia, Thailand and Burma. Edited by G.H. Teh. Price: RM35.00.

Bulletin 24 {Oct 1989). 199 p. A collection of papers presented at GSM
Annual Geological Conference 1987 and 1988. Edited by G.H. Teh.
Price: RM35.00.

Bulletin 25 (Dec 1989). 161 p. Special Issue on Petroleum Geology Vol. IV.
Edited by G.H. Teh. Price: RM40.00.

Bulletin 26 {Apr 1990). 223 p. A collection of papers presented at GSM
Annual Geological Conference 1989 and others. Edited by G.H. Teh.
Price: RM40.00.

Bulletin 27 (Nov 1990). 292 p. Special Issue on Petroleum Geology Vol. V.
Edited by G.H. Teh. Price: RM40.00.

et

Bulletin 28 (Nov 1991). 292p. Special Issue on Petroleum Geology Vol. VI,
Edited by G.H. Teh. Price: RM40.00.

Bulletin 29 (Jul 1991). 255 p. A collection of papers presented at GSM Annual
Geological Conference 1990 and others. Edited by G.H. Teh. Price:
RM40.00.

Bulletin 30 (Apr 1992). 90 p. Annotated bibliography of the geology of the
South China Sea and adjacent parts of Borneo by N.S. Haile. Edited
by G.H. Teh. Price RM20.00

Bulletin 31 (Jul 1992). 176 p. A collection of papers presented at GSM Annual

Geological Conference 1991 and others. Edited by G.H. Teh. Price;

RM35.00.

Bulletin 32 (Nov 1992). 283 p. Special Issue on Petroleum Geology Vol. VIL.
Edited by G.H. Teh. Price RM50.00

Bulletin 33 (Nov 1993). 419 p. Proceedings Symposium on Tectonic
Framework and Energy Resources of the Western Margin of the
Pacific Basin. Edited by G.H. Teh. Price: RM60.00.

Bulletin 34 (Dec 1993). 181 p. Bibliography and Index — Publications of
the Geological Society of Malaysia 1967-1993. Compiled by T.F. Ng.
Edited by G.H. Teh. Price: RM30.00.

Bulletin 35 (Jul 1994). 174 p. Acollection of papers presented at GSM Annual
Geological Conference 1992 & 1993 and others. Edited by G.H. Teh.
Price: RM35.00.

Field Guide 1 (1973). A 7-day one thousand mile, geological excursion in
Central and South Malaya (West Malaysia and Singapore). 40 p. by
C.S. Hutchison. Price: RM5.00. Out of stock.

Abstracts of papers (1972). Regional Conference on the Geology of
Southeast Asia, Kuala Lumpur, 1972. 64 p. 8 figs, 3 tables, many
extended abstracts. Edited by N.S. Haile. Price: RM8.00.

Proceedings of the Workshop on Stratigraphic Correlation of Thailand
and Malaysia Vol. 1. (1983). Technical Papers. 383 p. Price:
RM25.00 (Members: RM12.00).

WARTA GEOLOGI (Newsletter of the Geological Society of Malaysia).
Price: RM5.00 per bimonthly issue from July 1966.

PACKAGE DEAL 1: Bulletin nos. 2-8, 11
Student Members: RM10.00;
Non-Members: RM40.00

PACKAGE DEAL 2: Bulletin nos. 12-16
Student Members: RM30.00;
Non-Members: RM60.00

PACKAGE DEAL 3: Bulletin nos. 17-18 and 21-23
Student Members: RM60.00; Members: RM80.00;
Non-Members: RM100.00

PACKAGE DEAL 4: Combination of Package Deals 1-3
Student Members: RM100.00; Members: RM140.00;
Non-Members: RM200.00

PACKAGE DEAL 5: Bulletin nos. 19 & 20 + Proceedings of Workshop on
Stratigraphic Correlation of Thailand & Malaysia Vol. 1.
Student Members: RM30.00; Members: RM50.00;
Non-Members: RM125.00

Please note that the Package Deal offers is limited to ONE order per member
only. There is nofimiton the number of orders for non-members. Prices may
be changed without notice.

Individual copies of Bulletin nos. 2-8 and Warta Geologi are available tomembers
at half price. All prices quoted are not inclusive of postage. Please write in for
details on postage. Allow 8-10 weeks for delivery.
Cheques, money orders or bank drafts must accompany all orders.
Orders should be addressed to:

The Hon. Assistant Secretary, Geological Society of Malaysia

¢/o Dept. of Geology,

University of Malaya,

50603 Kuala Lumpur,

MALAYSIA.

TEL: 603-7577036, FAX: 603-7563900
For orders, please write to the Society and you will be invoiced,

Members: RM20.00;

Members: RM40.00;
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