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Observations on sediments and deformation characteristics,
Sarawak Foreland, Borneo Island

Franz L.

KESSLER

School of Engineering and Sciences, Curtin University of Technology,
CDT 250, 98009 Miri, Sarawak, Malaysia
Email address: franz@curtin.edu.my
Abstract— Based on some 120 days of GPS-calibrated fieldwork by land and boat, attempts are made to clarify
the geologic picture of the Oligocene-Neogene Sarawak Foreland, in context with the older “Rajang” sequences.
Sediments of the Sarawak Foreland are molasses deposits and consist of NW-prograding, and shallowing/ coarsening
-upwards sequences. Tectonics appear to be area-specific. Amount and style of deformation vary strongly between the
areas of Luconia and the “Baram Delta.” Inversion, folding, reverse faulting, and thrusting can be related to a NW/
SE compressive stress field that culminated at the Late Miocene/Pliocene boundary. The contact between the mildly
folded Oligocene-Neogene foreland, and the intensely folded inner-Borneo KK-Eocene Rajang/Crocker mountain
belt was mapped on satellite pictures and calibrated in two localities. Both mountain belt and foreland area were
welded together at the end of the Miocene. The potential for alpino-type nappe tectonism within the KK-Eocene
mountain belt is discussed. A case is made for one single boundary fault/thrust front running from Sarawak to Sabah.

INTRODUCTION

Large parts of the Island of Borneo are believed
to form part of a larger triangular-shaped continent
called “Sundaland,” an area that is characterized by a
predominant lack of contemporaneous seismic activity.
Sundaland encompasses parts of Peninsula Malaysia,
Borneo, and the South-China Sea (Figure 1A), and is,
together with adjacent terrains in the NE part of the
Borneo Island, surrounded by a double crescent of highly
active subduction zones. The question remains how much
compressive stress these zones were able to absorb, and
how the remaining stress might relate to inversion, folding
and thrusting as seen in Northern Sarawak (Figure 1B),
and the remainder of Borneo.

As summarized in Hutchison (2005), Luconia (a part
of Borneo Sundaland) and the “Dangerous Grounds” (a
part of the South China Sea) are formed by attenuated
crust of an estimated 15 to 25 km thickness. The thickness
of continental crust under areas of Brunei and Sabah
remains uncertain, but it could be argued that a relatively
thin continental crust might have behaved less rigidly than
the areas attributed to Sundaland located further west, and
hence explain variations in folding style. Borneo’s noted
absence of frequent contemporaneous seismic activity,
however, is not corroborative for active plate boundaries,
and the few shallow quakes that are seen cannot be tied
to any trans-Borneo lineament with confidence. There is
certainly no seismic evidence (perhaps with the exception

of SE Sabah) for active subduction below Borneo. There
is no Holocene/recent volcanic activity in Borneo, with
the possibly exception of Mt. Bombalai on the Semporna
peninsula (website of the Smithsonian Institute, http: //
www.volcano.si.edu).

A 10 years GPS study (Simons et al., 2007) is
indicative for small yet potentially significant movements
along several fault zones/ lineaments that possibly cross
the inner core of Borneo, an area known for its remoteness
and data scarcity. According to this study, Sundaland is
shown to move independently with respect to South China,
the eastern part of Java, Sulawesi, and the north-eastern
tip of Borneo. The differences of movement and vector
between Sundaland/Borneo and Northeastern Borneo, as
shown in Figure 6 of the quoted publication, are relatively
small, and rely on 2-3 data points only. Possibly these
movements are relatively young, given the Rajang/Crocker
mountain belt runs uninterrupted from Sarawak to Sabah,
indicating that older (Palacogene) deformation must have
affected both parts of Sundaland, and NE Borneo terrains
simultaneously.

Summarizing the above, Borneo appears to lack
subduction, yet is shaped by various amounts of
deformation, and competing compressive stress fields.
The fieldwork area of this paper covers the eastern edge
of Sundaland, dealing with terrains located in Northern
Sarawak, of which the crustal affiliation remains uncertain
to date.
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OBJECTIVES AND METHODOLOGY

One can study and attempt to resolve regional
geology problems either from the (sequence)-stratigraphic
approach, or, alternatively, from the angle of tectonic
organization. A glance through the geologic literature
shows that Borneo is overloaded with a crushing amount
of both ill-defined formation and locality names. This is
further aggravated by a rapid degradation of fresh outcrop
surfaces, to the point that classic outcrop locations can’t
be studied any longer. Outcrop areas often fall prey to
the development of new oil palm plantations. Carbonate
buildups such as Batu Niah, and Batu Kadink resist
weathering a lot better. A simplified stratigraphic scheme
is shown in Table 1. Objectives of the fieldwork were
as follows: to understand the tectonic architecture and
dynamics of both “Baram Delta” area, and the timing of
fault generation and fault mechanics; to review the context
of the Neogene molasse foreland with the mountainous
hinterlands of Borneo; the main fieldwork was carried
out along three traverses, with the view of resolving

Figure 1A: Seismic activity in the area of Sundaland (dashed
orange line, after Simons at al 2007), adjacent terrains. The
tectonic context between Sundaland Borneo and NW Borneo
terrains remains poorly understood. The figure shows all
earthquakes recorded in the time range 1990-2007. The
earthquakes are colour-coded in respect to the depths of the
epicenters. It shows several subduction zone belts that surround
Borneo. These are located but at some distance to the island.
Major tectonism (translating into seismic activity) appears to
be absent in the Borneo Islands’s very recent geological history.
Figure from the USGS database.

Figure 1B: Radar image index map
of North-Western Borneo.

Legend: In black letters: city, village; in
dark blue letters: geological fieldwork
areas; in light blue letters: geological
area names; dotted black lines: form
surface features; dotted orange lines:
lineaments/regional faults (from
satellite images); solid red line: divide
Palacogene/Molasse; green dots: mud
volcanoes.

tectonic patterns: Bintulu-Belaga; Lambir-Beluru-Lapok;
and Kuala-Baram-Marudi-Long Lama.

Further mapping was carried out in the Bukit Lambir,
Limbang, and Batu Song areas (Figure 1B). Using
satellite pictures (Landsat and Google Earth), pictures
were studied, interpreted, and calibrated by fieldwork.
Some 350 localities were visited.

KK- PALAEOGENE SEDIMENTS,
PALAEOGENE DEFORMATION

In the accessible coastal areas, the area of Sibu-
Tatau offers several new outcrops exposed along the new
coastal road. In the mountainous interior, good outcrops
are only found along a few river sections and road cuts.
Access is a general problem. These outcrop areas, based
on literature and my own fieldwork, are:

The Belaga- Bakun Dam road, in the SW corner of
the index map (Figure 1B), that reaches 125 km deep
(counting from the Bintulu- Miri road junction) into the
island’s interior; several road and river profiles in the
surroundings of Long Lama, in particular Batu Kadink;
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Table 1: Stratigraphic scheme of Sarawak and Sabah modified/adapted to include
a lithographic column, after Morrison and Wong 2003. The boundary between the
Rajang Group and the younger rocks is seen as a tectonic contact in places

the principal logging road section near the Tamalla camp,
near Long Lama; the waterfalls sections in the Batu Song
area near Long Bedian; several sections in the Mount
Mulu National Park; sections along the Tinjar- and Long
San roads; and headwaters of the Limbang River.
Rocks belonging to the “Belaga Fm.” and “Rajang
Group,” were described by Liechti et al. (1960) and
Adams (1965), and interpreted as deep-marine clastics
of Late Cretaceous to Eocene age range. These findings
were confirmed in recent studies in the Sibu and Tatau
areas by Zainol Affendi Abu Bakar et al. (2007).
(Meta)-Sediments belonging to the “Rajang” and

“West Crocker,” a unit in Sabah outside the area of study,
are characterized by intense folding, faulting and thrusting.
Folding and faulting within the “Rajang,” are likely to
be the result of both Palacogene compression, and a
Neogene overprint. Yet, distinction between Palacogene
and Neogene deformation in rapidly weathering outcrops
appears difficult if not impossible.

At the road leading to the Bakun Dam site, the main
boundary fault zone between folded Palacogene and
folded molasse is not well exposed, but can be inferred
as a structural boundary given the radically different
tectonic deformation styles (Figure 2B) observed on either
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Figure 2A: Banded sandstone/claystone sequence of the “Belaga
Fm,” “Rajang Group,” outcropping near sample point 3 on the
map below. These rocks are strongly cemented, compared to
the rather soft and largely unconsolidated clastic rocks of the
molasse foreland.

side. On the KK-Eocene mountain belt side, strongly
folded siliciclastics of the Belaga Fm. are seen, typically
formed by banded sequences of hardened sandstone and
black shale (Figure 2A), whereas strongly folded, but
comparatively soft rock sequences composed by Black
Setap shale and sandy Nyalau are seen outcropping at
the edge of the molasse basin.

In Batu Kadink (also spelled Batu Gading, figures
3 and 4), a clear case for Late Eocene/Early Oligocene
compression and tectonism can be made. “Rajang”
sediments in the outcrops are either tilted (Figure 4A),
or strongly deformed, showing high-frequent Chevron
folds (Figure 4B). Work summarized by Liechti et
al. (1960), Ngau (1989) and Hutchison (2005) point
out that deformation originated, and stopped near the
Eocene/Oligocene border. Age determination (Adams
1965) of foraminifera within the “Rajang” sediments,
and the overlying Eocene reef complex, as well as the
shift from deep marine Eocene “Rajang” to post-tectonic
Eocene-Oligocene reef carbonates speak for a rapid, and
intensive phase of deformation, followed by uplift and
the establishment of a stable shelf environment.

OLIGOCENE- NEOGENE SEDIMENTS,
NEOGENE DEFORMATION

Oligocene-Neogene sediments form a blanket in the
Sarawak foreland, and little is known about the underlying
rocks. There is no proof that “Rajang”- type rocks are
present at deeper levels of the foreland. Deep wells such
as the old Sarawak Oilfields wells Bulat Setap 1, 2 and
3 reached Total Depth in Black Setap shale, at a depth
reaching some 12000’. Cores of anticlines in the Lapok
area expose the same (Oligocene?) black shale. Neogene
deposits are relatively well exposed. The following areas
were visited: the greater area of Bukit Lambir, Lambir
Hills, notably along the Bintulu-Miri Road, the Coastal
Road, the Kampong Beraya road, and the coastal cliff
section called Tanjung Batu between Pantai Bungai and

Figure 2B: Form Surface Map, Belaga area. The pink dotted
line divides the areas of Eocene/ EarlyOligocene? folding and
thrusting (Lower part of picture), and Neogene folding and
thrusting (Upper part). The pink line is inferred to be part of
a larger boundary fault zone that marks the contact between
the consolidated Late Cretaceous to Eocene “Rajang/Crocker”
mountain belt (nappes?), and the Neogene Molasse foreland.
Major (Neogene) folding and thrusting is seen in the area of
the Dulit Range (NE corner), formed mainly by black shales
belonging to the Setap Fm. Note the difference of strike patterns
in the folded “Rajang Group” south of the dotted line. Sample
point 3, 4 are located just North of the Bakun Dam, and are
close to the main tectonic boundary. Faults are shown in red.
Sample points along the Bakun Dam road are as follows: 1=
Deltaic deposits (Nyalau Fm.); 2= Deltaic deposits, (Nyalau
Fm.); 3= Quartzitic sandstone, “Belaga Fm.”, “Rajang Group”;
4= Thin-bedded sand and shale deposits, “Rajang Group”

the Tusan headlands; the area of Miri City, the so-called
“Miri Anticline”; the roadflanks from Miri to Marudi,
and Miri to Long Lama; a network of temporary logging
roads around Bukit Song, Beluru; the Batang Baram,
and also her tributaries such as Sungai Bakong and
Sungai Karap; road sections in the Bintulu area; good
summaries describing sediments and formations are given
in Hutchison (2005) and Tate (2001). The stratigraphic
context is shown in Table 1.

Nyalau Fm. (mainly exposed in parts of Luconia). A
sequence formed by deltaic sandstone, thin-bedded shale;
probably Late Oligocene to Early Miocene. Prominent in
the area of Bintulu, Cape Silimandjau, and along the road
to the Bakun Dam. Syn-sedimentary faulting is described
by Mazlan Madon and Abd Rahman (2007); reverse faults
and thrusts originated in the Anau-Nyalau Fault Zone.

Black Setap shale (mainly exposed in Luconia
outcrops, and tested by a few old Bukit Lambir wells).
Being the laterally most widespread facies unit, it forms
a thick bottom-fill layer within a shallowing-upwards
mega-sequence. The Black Setap can be described as a
sequence of mainly anoxic brittle dark shale, and minor
channels that probably accumulated in an upper slope
environment. The formation frequently displays features
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Figure 4A: Batu Kadink quarry. The shown section lies in the
core of the reef, and is dominated by Bryozoa framestone.

Figure 3A: Satellite picture with geologic interpretation of the
Long Lama/Batu Kadink area, and a sketch section through
the reef complex. Batu Kadink stands out as an area of high
relief, and covers an area of intense Eocene-Early Oligocene?
folding, here interpreted as NW-Se striking sequence of narrow
anticlines and synclines. Alternatively, it might be interpreted
as a successive series of parallel overthrusts.

Figure 3B: Schematic section through Batu Kadink;
the shown lateral distance is about 2km, whereas
the vertical profile height is in the order of 100m.
In this interpretation, the Batu Kadink directly
overlies “Rajang” sediments, hence belongs to
the “Rajang/Crocker” mountain belt. The contact
between Batu Kadink and the foreland (Luconia
block) is shown as a steep reverse fault boundary.
It remains unknown if folded “Rajang” or unfolded
time-equivalent strata underlie the Black Setap shale
in this part of Luconia. Reef architecture after Ngau
(1989) and own work.

Figure 4B: Chevron-folded thin-banded sandstones and shales
of the Kelalan Fm. According to Liechti (1960) and Ngau (1989)
these sequences contain Late Cretaceous to Eocene fauna, and
characterize deep marine environments.

Figure 4C: A less tectonized Kelalan Fm. outcrop, located
immediately below reef complex on roadflank descending to
Long lama. The profile consists of well-sorted medium-grain
sandstone with several continuous reddish shale beds of about
1.5 inch thickness.
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sandstones (Figure 7B) contain also minor amounts of
rounded volcanic ash and heavy minerals, based on thin
sections. Age and Formation of the described sandstones
remains uncertain.

Mid-late Miocene “deltaic” sediments, called Lambir
Fm., Miri Fm., and Belait Group. These sequences were
deposited NE of the “Baram Line,” and reach a thickness
of more than 10000’ in the SW Lambir area, and the
offshore “Baram Delta.” Interpreted as predominantly
prograding deposits of fluvio-marine and shallow-marine
siliciclastics, blocky sandstone and claystone beds
laterally inter-finger with meandering sandy channel
deposits. The most complete profile is exposed along the
coastal section between Pantai Beraya and Pantai Bungai
(Figure 8A). Seen from a sedimentological standpoint,
the Late-Miocene deltaic sands look very similar, and are
composed by coarse-to-fine graded sandstones. Several
amalgamated, and cross-bedded sandstone units are seen
in the Tusan area (Figure 8B). Micro-conglomerates and
coarse sandstone beds are very common in the Lambir
Fm., whereas fine-grained sandstone dominate the Brunei
outcrops. The sandstones are predominantly clean, but
contain often claystone pebbles or coal clasts, whereas
clays are rich in coal, amber and volcanic ash.

Sandy Plio- Pleistocene deposits (Tukau Fm) are
seen overlying the Lambir Fm. above a marked angular
unconformity, in the area along the NW flank of Bukit
Lambir. The sandbodies are lenticular-shaped and may
have formed in a shoreface environment.

Cross-bedded sands, with high organic content, fossil
wood, roots (frequently coated by iron/manganese oxides)
and volcanic ash outcrop in a ca. 500 m wide strip along
the new coastal Miri-Bintulu road. The common elevation
is ca. 10-20 m above sea level. These horizontally- lying
sediments were deposited on a terrace that appears to be
eroded by marine coastal erosion.

Conclusion: During the Oligocene-Neogene clastic
deposition competed with reefal carbonates in a shallow
marine environment under the influence of a gradually
weakening subsidence. As clastic and prograding
sedimentation gradually outpaced subsidence, we can
observe a shoaling in the basin. The assemblage of
Oligocene-Neogene sediments in the Sarawak Foreland
Basin can be described as marine molasse (James 1984,
Koopman 1996, Mazlan Madon and Abd Rahman 2007).
As different stratigraphy records are observed on either
side of the “Baram Line,” it makes sense to divide the
(Neogene) area of studies (Figure 9A) into (I) “Baram
Delta” and (IT) “Luconia.”

“BARAM DELTA” DEFORMATION

Normal faults: General patterns: Most normal
faults plot in a large scatter field of N/S, NE/SW, NW/
SE and E/W strike directions. Normal faults parallel to
the anticline axis of Bukit Lambir probably originated
late in the evolution of the area, and may have resulted
from outer arc extension; like most of the synclines and

anticlines, these strike with 60° SW/NE. This strike is also
the dominant direction of both normal and compressive
faults in the offshore part of the “Baram Delta,” as shown
in Tan et al. (1999).

Most faults in the greater Bukit Lambir area are
clay-gauged, typically when cutting through deltaic
sequence with soft shale intercalations. Distinction is
made between normal faults that have multiple, often sub-
parallel gliding planes, and razor-sharp ones. On several
occasions one can see soft clay material being injected
from the strata into the fault planes. Amber and also coal
are frequently found imbedded in the gauge clay — an
explanation needs to be found. Micro-faulting occurs in
general only one meter on either sides of the prominent
fault zones, and a few centimeters, or millimeters in the
case of minor faults.

Folding and thrusting: Folding is closely related to
thrust faulting. Both synclines and anticlines strike 60 deg
NE/SW. Anticlines tend to be relatively narrow. Anticlinal
folds are observed in:

The Bukit Lambir area: Bukit Song, Bungai, Riam
and Buri anticlines. A schematic section through Bukit
Song is shown in Figure 10A. The Bungai anticline is
possibly related to an over-thrust, and the anticline’s
shaly core (Figure 6A) is exposed along the new coastal
road between Kampong Beraya and Bekenu. A plunging
isoclinal feature, its strike changes from NE/SW to E/W
in the vicinity of the “Baram Line.” Wells in the narrow
Riam and Buri anticlines logged oil shows in the near-
surface reservoir section.

Miri-Seria fold-and-thrustbelt. Several thrust faults
are described in the literature.

Regional uplift: Incision of rivers (Baram, Bakong,
Karap) into the eastern part of the Bukit Lambir plateau
by some 15 meters suggests an uplift of coastal “Baram
Delta” Borneo during the recent past. This is roughly
the same amount as the height of the main terrace in
the Bakam and Miri areas. Hence, a case is made for a
Holocene uplift for parts of the “Baram Delta.”

LUCONIA DEFORMATION

Normal faults: No normal faults were measured
in the field. The apparent absence of normal faults may
partly be due to weathering/ vegetation in the claystone-
dominated areas of Luconia.

Folding and thrusting: Synclines are isoclinal-
symmetrical, with reverse faults between the synclines.
On the road between Bakong/Beluru and Lapok, four
synclines (Slapin, Grabit, Lapok and Tinjar) are intersected
(see Ismael & Abu Hassan, 1999; Kessler 2005, 2006 ).
The magnitude of deformation is seen increasing from the
coastal areas towards the inner part of the island:

A coastal strip of Luconia in the Bekenu area shows
no signs of deformation.

A little further inland in SE direction, at Bukit
Peninjau in the Bakong area, gentle rolling hills are
observed. Here, the structural dip hardly exceeds 15 deg,

Warta Geologi, Vol. 35, No. 1, Jan-Mar 2009



OBSERVATION ON SEDIMENTS AND DEFORMATION CHARACTERISTICS, SARAWAK FORELAND, BORNEO ISLAND

Figure 5A: Black Setap shale on the Beluru to Lapok road,
just before the Lapok village. The upper part of the shale
sequence formed by parallel, flat-lying beds, the lower most
section is characterized by intense folding, caused probably
by submarine sliding.

Figure 6A: Steep-dipping Gray Setap shale, in an outcrop located
in the centre of the Bungai anticline, on the new coastal rad
between Tusan and Pantai Bungai junction. The shown sequence
lies an estimated 150 m below the base of the sand-dominated
Lambir Fm. The shown sequence is largely devoid of fossils,
apart from the horizons in the centre of the picture. These
grey and red-coloured beds contain ample and well-preserved
remnants of bivalves, suggesting brief episodes of benthic
colonisation, combined with a favourable diagenesis for shell
preservation. This Setap outcrop area is one of the very few in
the “Baram Delta Block.”v

Figure 5B: Black Setap shale, outcrop on road flank of new
road track between Lapok and Long Lama. The big boulders
seen on the picture in the lower-left corner are formed by
fluvio/deltaic to shallow marine sandstones. These belong to
a yellowish bed of olistoliths shown in the upper right corner.
The sandstone blocks point to the presence of a near-coastal
and sand-prone shelf, probably located toward the Southeast,
and now either eroded or overthrusted by the “Rajang/Crocker”
mountain belt.

Figure 6B: Gently dipping Gray Setap shale, as seen along
the Miri to Lapok Road, some 10 km before the village of
Beluru. The sequence of grey, marly and silty claystones is
incised by a sandy channel-fill. This outcrop belongs to the
Luconia block.

Figure 7A: Sandstone outcrop on the flank of the gravel road
between Beluru and Lapok. Sandstones are generally rare in
this part of the Luconia Block, and confined to the youngest
strata outcropping along the Beluru-Lapok road. Located in the
central part of the Grabit syncline, the sandstone incises older
coal beds, and Gray Setap shale, as shown by the sketch. Vitrinite
reflectivity measurement in a coal sample from immediately
below the shown massive sandstone yielded a vitrinite reflectivity
value 0.43 (SSB). The age of the sandstone sequence remains
uncertain, given the lack of fossils, but might be Mid-Late
Miocene or younger, given its position above the Gray Setap
shale. Possibly, this sandstone sequence belonged to a feeder
system of rivers carrying sand from the Belaga Mts. to the
“Baram Delta” province.
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Figure 7B: The sandstone is formed by well-sorted middle-fine
grained quartz, and cross-bedding is observed. The sandstone
sequence also contains rounded clasts of volcanic ash (based
on thin sections analysis carried out in SSB) and also minor
amounts of heavy minerals.

of sub-sea slumping, sliding, and even folding (Figure
5A). The shale contains surprisingly few fossils. Slumped
deltaic sandstone blocks are found embedded in the Setap,
some 15 km SW of Long Lama along the ‘new’ road track
(Figure 5B). This might suggest that sand-dominated shelf
environments were close. The Black Setap’s thickness
may exceed 11000’ feet in areas of the Luconia platform.
Sediments of similar character, but somewhat richer in
distal turbidites, are seen underlying the Mid-Late Miocene
deltaic sequences in Limbang.

Carbonate buildups. Three buildups are known from
the studied area: Batu Niah, Gunung Mulu, Batu Kadink.
These form the only hard rock in the foreland basin, and
overly “Rajang” sediments in Batu Kadink and Gunung
Mulu. The latter two are located close to the boundary
fault between Ol-Neogene foreland and the “Crocker-
Rajang” mountain belt. The Miocene section of the studied
Batu Kadink reef is formed by Bryozoa framestone and
nummulite packstone (Ngau, 1989; see sketch on Fig.
3B, and outcrop shown in Figure 4a).

Gray Setap shale (Luconia Block and Baram Delta
Block). Similar to the above described Black Setap, but

Figure 8B: The Headland II sandstone cliff (Lambir Fm., late
Miocene, upper part of shown section, is formed by a massive,
amalgamated and cross-bedded sandstone deposit and largely
devoid of clay layers.

younger (quoted Mid-Miocene, often marly, and rich
in micro-fossils and trace fossils, Sibuti member). A
particularly trace-fossil rich section along the ‘old” Miri
Bintulu road between the Petronas petrol station and the
road junction to Beluru/Long Lama. Surprisingly, such
fossiliferous layers are very limited in vertical range,
suggesting a rapid, but short-lived change from hostile
to benign benthonic conditions. Figure 6A shows such
an interval. It contains grey-coloured and red-coloured
beds rich in bivalve clasts. Occasionally, small Ostreid
patch reefs occur, seen as slump blocks on Pantai Bungai.
Intercalations of turbidite siltstone and sandstone deposits
are common. Figure 6B shows a lenticular channel-cut in
the Gray Setap near Kampong Beluru. Massive channel fill
sandstone, and its related thin-bedded levee associations
are exposed near Kampong Lipu, and the Empresa Palm
Plantation road on the Miri-Long Lama road a few
kilometers ahead of Lapok. Again, along the same road,
fluvial-shallow marine sandstones are seen outcropping
in the centre of synclines. Near Kampong Lipu, these
fine-medium grained and cross-bedded sandstones incise
older coal beds and the Setap shale (Figure 7A). The

Figure 8A: Panoramic view over the Lambir Fm.
outcrops along the Pantai Beraya to Pantai Bungai
beach section. The strike of the formation is at low
angle to the coastline.
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and only minor inverse faulting/thrusting is seen.

Further inland, dips of the synclines are much steeper,
in the order of 45 deg, and reverse faults are common.
The contact between the synclines is by reverse faulting/
overthrusting, and anticlines are largely missing.

Mud volcanoes. These intriguing, and poorly
understood features seem to have formed along the
“Baram Line.” This zone, roughly two kilometers wide
coincides with the fertile valley along the Sibuti River
near Bekenu.

Conclusion. Neogene tectonics shaping the Sarawak
foreland offer different styles of compression. The
significant variety of normal faults, anticlines and synclines
as observed in the “Baram Delta” is obviously lacking
in Luconia. There remains ambiguity about the age of
faulting, and a minor strike-slip overprint on normal faults
is conceivable in the vicinity of the “Baram Line”. The
latter, obviously an old lineament of complex tectonic
history, has acted as a divide for both sedimentary and
tectonic realms, but the amount of lateral and vertical
offset requires further study.

DISCUSSION

During my fieldwork I came across a number of
unresolved problems. For the benefit of future work I
would like to list and discuss these:

Age determination of rocks. These often stem from
the 1950’s and 1960’s, and apply often only to particular
facies types. Timelines for the correlation of different
formations/facies (such as Nyalau Fm. versus Setap shale,
and also with the Lambir Fm.) need to be improved.
Moreover, a biostratigraphic review seems necessary,
particularly in context of many formation names quoted in
the literature. Regarding sediments of the “Rajang Group”
and the “West Crocker Fm.,” there is mounting evidence
that these rocks are predominantly of KK- Eocene age, as
quoted in a recent study (van Hattum et al., 2003). The
age and facies context between the “Rajang” and “West
Crocker” need to be further explored.

Timing of Palaeogene tectonism. “Rajang Group”
sediments where folded during the Late Eocene/ Early
Oligocene. The timing of thrusting against the molasse
foreland is uncertain, but possibly of Late Miocene age.
Further work is needed to confirm that.

Areview of sedimentary environments. Formations
such as the Setap shale are often quoted as “deep marine”
sediments. This seems to be questionable.

Where does the “Rajang” stop? Does folded
“Rajang” underly the Oligocene-Neogene foreland
molasses basin, or is it confined to the “Rajang/Crocker
mountain belt?”” Seismic analysis may help here. On Sabah
offshore seismic, the “Crocker” clearly stands out as a
particular seismic facies on the shallow shelf, stops at a
fault trend and is not seen further offshore.

Differentiating Neogene from older tectonism in
the southern “Rajang” and “West Crocker” foldbelts
remains a daunting task. There is a distinct possibility,

Figure 9A: The area of studies is formed by several sub-blocks
of particular tectonic signature. The foreland area can be divided
in three segments: “Baram Block”, located North of the Baram
Line; Luconia, located South and West of the Baram Line; the
Belait syncline area, east of the Kalejau fault system running
from Marudi to Long Lama.

Figure 9B: Polar projection of faults, fold poles and
their relation to axis of anti- and synclines.

that the KK-Palaeogene rocks (“West Crocker,” outside of
the area of studies, and “Rajang”) are actually organized
in nappes, partially super-imposing or overlapping each
other. More work, however, is needed to either confirm
or reject this hypothesis.

The author wishes to thank Prof. C. Hutchison, Mr.
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Song toward the Buri wells. This work hypothesis relies on an
extensional phase (half-grabens), inversion and folding, and,
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and lithofacies characteristics, coastal cliff section from Bungai
to Bakam (aerial view shown in Figure 8A).
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INTRODUCTION

This note discusses the geological results in Graves et
al. (2000). It aims to ‘set the geological records straight’
on the major contributions to the Sabah pre-Tertiary
geology by Geological Survey Department. A concurrent
paper by Hutchison et al. (2000) relevant to this note is
also referred.

BACKGROUND

The word ‘spurious’ has been used by University
of Malaya Emeritus Professor Dr C.S. Hutchison in
Hutchison (1988, 1989) for the Jurassic radiometric age
data of the acid igneous rocks (tonalites) of the Crystalline
Basement in Upper Segama area, Sabah, published in
Kirk (1964a,b;1968) and Leong (1971, 1974), without
the presentation of any new and independent radiometric
age data. Both Kirk (1968) and Leong (1974) are for-
sale publications of the Ministry of Natural Resources
and Environment Minerals and Geoscience Department,
formerly known as the Geological Survey Department.

The word ‘spurious’, synonymous with fraudulent,
fake, phony, forged, bogus or in colloquial language,
cooked-up, undoubtedly comes under the law of
defamation, libel and slander. Omang and Barber (1996)
have aped the word ‘spurious’ against Leong (1974)
without new radiometric age data, and assigned a Miocene
age to the acid igneous rocks in Upper Segama area, again
without new evidence (Leong 1998).

Leong (1998), not referred in Graves et al. (2000)
and Hutchison et al. (2000) but discussed in Milsom et
al. (2001), has challenged the validity of the ‘spurious’
word used against the Sabah Geological Survey Jurassic
radiometric age data and Leong (1974) in Hutchison (1988,
1989), and the validity of Hutchison (1989) conclusion
on the ‘extremely low potassium values’ as the basis for
the ‘genetic relationship’ of the acid igneous rocks to
the ophiolites. The appropriateness of the term ‘ophiolite

basement’ used in Hutchison et al. (2000), also in Graves
et al (2000), has been questioned and discussed in Milsom
et al. (2001).

KEY GEOLOGICAL RESULTS IN GRAVES
ET AL. (2000)

Leong (1974) has been vindicated by ARCO
International Oil and Gas Co of USA investigation work,
research and analysis, the results given in Graves et al.
(2000):

1) The oldest K:Ar radiometric age determined from a
granitoid in the nearby Kawag Gibong river, is 210
Ma +3 Ma (Early Jurassic) (Leong, 1974). We have
added some additional dating to this province, which
supports a Jurassic age.

2) The acidic rocks (from Leong, 1974) belong to the calc
alkaline series...and could not have been derived
from the ophiolites.

Thus, the following conclusions in Hutchison (1989)
have been invalidated:

1) The metagabbro K:Ar radiometric dates as old as
210 Ma (Early Jurassic) have to be spurious for the
gabbro and metagabbro conformably (or structurally)
underlie the Chert-Spilite Formation as integral
layers of the same patchily metamorphosed ophiolite.
(Hutchison had regarded the acid igneous rocks as
gabbro and metagabbro)

2) Apart from the samples in Litog Klikok Kiri area (high
potassium content which supports the hypothesis
of a continental lithosphere), ““their extremely low
potassium values show that they are genetically
related to the ophiolites™.

Unlike Graves et al. (2000), the above major
geological conclusions in Hutchison (1989) have not
been based on field investigation work in Upper Segama
area, thus, no samples had been collected for independent
geo-chronological work, additional radiometric age
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determination, and chemical analysis. Not only had
actual results of geo-chronological work in Kirk (1968)
and Leong (1974) been dismissed as ‘spurious’ , but
also results of chemical analysis of several acid igneous
rocks available in Leong (1974) ignored (Leong 1998).
The non-acceptance or rejection of any pre-Cretaceous
age in Sabah geology could have been a continuation of
a similar thesis in Hutchison (1968), but reviewed and
questioned in Dietrich (1968). Thus, the major geological
conclusions on Sabah pre-Tertiary geology in Hutchison
(1968, 1988, 1989) have not been based on new and
independent geo-chronological and chemical analysis, let
alone any geological field investigation work in Upper
Segama area. Graves et al. (2000) have concluded based
on the brief duration geological investigation field work
limited to only the Litog Klikok Kiri area, as follows:
‘only limited exposures of calc-alkaline granite are known
in the Klikog Kiri vicinity of Ulu Segama’. Ulu Segama
or Upper Segama is a vast area and granites and other
acid igneous rocks occur west of Litog Klikog Kiri area
(Leong 1974).

EXAMPLES OF NON-DISCLOSURE
AND NON-ACKNOWLEDGEMENT OF
GEOLOGICAL RECORDS

The above stated Hutchison (1989) invalidated
conclusions and Hutchison (1988, 1989) dismissal of
Sabah Geological Survey Jurassic radiometric age data,
including Leong (1974), as ‘spurious’ and ‘have to be
spurious’ seem to have been made frivolously. These
considered major conclusions on Sabah pre-Tertiary
geology in Hutchison (1989) have not been disclosed in
Graves et al. (2000) and Hutchison et al. (2000). Thus,
the defamatory word ‘spurious’ remains uncorrected.

The records in Kirk (1968) and Leong (1974) on
Sabah Crystalline Basement acid igneous rocks Jurassic
radiometric ages as old as 210 Ma, and their distinct
and older relationship to the ophiolites are ‘foundation
building blocks’ for any hypothesis on the evolution
of the pre-Tertiary of Sabah. Graves et al. (2000) have
acknowledged Kirk (1968) and Leong (1974). These
records in Kirk (1968) and Leong (1974) have not been
disclosed in Hutchison et al. (2000). In Hutchison et al.
(2000), Kirk (1968) and Leong (1974) are cited, but not
in reference to the Jurassic K:Ar age data.

The reference to a Jurassic radiometric age in
Hutchison et al. (2000) is in the following statement:
“Early Jurassic K:Ar ages have been determined for these
granites (Graves et al., in press)”, giving the impression
Jurassic K:Ar age data had not existed prior to ARCO’s
determinations. A reference to Kirk (1968) and Leong
(1974) Jurassic K:Ar ages would expose Hutchison (1988,
1989) rejection of Sabah Geological Survey published
Jurassic K:Ar ages, but acceptance of the same determined
by ARCO in Hutchison et al. (2000). A reference to Kirk

(1968) and Leong (1974) Jurassic K:Ar ages would also
have been a professional admission that Hutchison (1988,
1989) had made a grave mistake in rejecting the Jurassic
K:Ar ages and Leong (1974) as ‘spurious’.

Another example of non-acknowledgement and non-
disclosure is evident as per the statement in Graves et
al. (2000): ‘However, Hutchison (1978) has shown that
even the most metamorphosed rocks contain igneous
relicts’. Only Hutchison (1978) publication is cited,
giving the impression (misleading) that Hutchison (1978)
has been the first and only geological record available
on recognition of igneous relicts in metamorphic rocks
in east Sabah. Not acknowledged and disclosed is the
recognition of igneous relicts in metamorphic rocks in
Leong (1974, pp 48, 56, 226) and invalidation of the
metamorphic granulite facies published in Dhonau and
Hutchison (1966) and Hutchison and Dhonau (1969). The
metamorphic granulite facies has been based on relict
igneous hypersthene mineral in Hutchison and Dhonau
(1969) and Dhonau and Hutchison (1966).

ON REVISED AGE OF SABAH
RADIOLARIAN CHERT

The Sabah Geological Survey, when it embarked
on the modern technique for radiolarian chert re-
determination in mid-70s, had been fully prepared for
any possible change and revision. Some 25 years after
change and revision had been recognized (Leong, 1975),
Hutchison and Bergman, Graves and Swauger delivered
the following message in Graves et al. (2000): ‘the
palaeontological determinations in the older literature ,
based improperly on thin section identifications, may be
confidently discounted’.

In the 50s, 60s and early 70s, thin section
identifications of radiolarian chert samples were carried
out by the British Museum of Natural History, London for
Sabah Geological Survey. The thin section identifications
had yielded Cretaceous and Late Cretaceous ages. In the
mid 70s, the Sabah Geological Survey initiated age re-
determination of radiolarian chert samples and sought help
from then world foremost radiolarian expert Dr R. Riedel
of USA, who extracted whole well preserved radiolarian
from the Sabah chert samples and determined an Early
Cretaceous age for a sample. The Early Cretaceous age
determination result by Dr Riedel was shared with the
geological community (Leong, 1975, 1977). More Lower
Cretaceous radiolarian chert samples from various areas
of Sabah have been determined from 1985 (Basir Jasin
et al., 1985; Basir Jasin, 2000).

Dr Riedel generously and without hesitation agreed
to assist the Sabah Geological Survey based on a request
in a letter from the writer, (though both Dr Riedel and
the writer had never met previously), resulting in a
breakthrough contribution to Sabah geology.
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SUMMARY AND CONCLUDING REMARK

The contributions of the Sabah Geological Survey
in the 60s and 70s published in Kirk (1968) and Leong
(1974, 1975) include the Jurassic K:Ar radiometric
age data as old as 210 Ma (close to Triassic-Jurassic
boundary), the Sabah Crystalline Basement granites and
other acid igneous rocks as distinct and older than the
ophiolites, the chemical analysis results of the Sabah
Crystalline Basement acid igneous rocks of medium
to high potassium values, the recognition of igneous
relict minerals in metamorphic rocks and the subsequent
invalidation of metamorphic granulite facies, the age
revision of the radiolarian chert to Early Cretaceous,
and the palacontology and micropalacontology of the
pre-Tertiary Madai-Baturong Limestone and Chert-Spilite
Formation (an update is given in Leong, 1999).

The case of the K:Ar dated oldest acid igneous rocks
in Sabah has come full circle. These published accounts
are relevant: Kirk (1964a, b; 1968), 150 Ma, concept of
Crystalline Basement; Hutchison (1968), ophiolites and
Cretaceous oldest in Sabah; Dietrich (1968), validity of
Hutchison (1968) questioned; Leong (1971,1974), 210 Ma;
Hutchison (1988), ‘Leong (1974) spurious’; Hutchison
(1989), ‘the dates as old as 210 Ma have to be spurious’;
Omang and Barber (1996), ‘Leong (1974) spurious’;
Leong (1998), validity of word ‘spurious’ challenged;
Hutchison et al. (2000), Jurassic K:Ar dates determined
by ARCO, but Jurassic dates in Kirk (1968) and Leong
(1974) not disclosed; Graves et al. (2000), “We (ARCO)
have added some additional dating... which supports a
Jurassic age’. Thus, the literature on pre-Tertiary geology
of Sabah based on rejection of Jurassic radiometric dates
can be considered not valid.
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CERAMAH TEKNIK TECHNICAL TALK

DETAILED TECTONIC HISTORIES FROM FOSSILS: THE ISLE OF WIGHT, UK
ProOF. ANDREW ScoTT GALE

2nd January 2009
Department of Geology, University of Malaya

On 2" January, Professor Andrew Gale gave the first Technical Talk for the year 2009 at the Department of
Geology, University of Malaya. His talk on the detailed tectonic histories of the Isle of Wight, UK based on evidences
from fossils was attended by a small group of about 15 academic staff and students from the University of Malaya.

Warta Geologi, Vol. 35, No. 1, Jan-Mar 2009




PERTEMUAN PERSATUAN (MEETINGS OF THE SOCIETY)

Characteristics of earthquake belts and examples of tectonic
activity in the greater Sundaland Area counting from the Tertiary

Franz L. KESSLER

8th January 2009
Department of Geology, University of Malaya

Dr. Franz L. Kessler works as a senior production geologist for Shell Tech India, particularly for reserves booking
in Brunei, Oman, Pakistan. His talk entitled “characteristics of earthquake belts and examples of tectonic activity
in the greater Sundaland Area counting from the Tertiary” was well attended by the academic staff and students of
the Department of Geology, University of Malaya. The abstract of the talk is given below:

Abstract: Many papers published in the past have inferred a highly complex history of the area defined as Sundaland
- an area that encompasses most of Malaysia, as well as large parts of Indonesia, the Philippines as well as large
portions of the South China Sea. All studied data (these being: earthquake activity, volcanicity, Bouguer Gravity,
geological fieldwork) suggest a rather simple picture - a large subcontinent, attached to Vietnam/Southern China,
formed by thick continental crust, and surrounded by a crescent of active subduction zones that date back at least
to the Cretaceous in a strip North of Java Island. Depth of quake foci vary from 5 to 900 km depth. The eastern
margin of Sundaland looks highly complex, with several stacked sheets of oceanic crust being present. Since the
Early Tertiary, Sundaland has seen several phases of limited extension and re-compression, the most prominent
among these being of Intra-Eocene and Late-Miocene ages.
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MALAM JURUTERA 2009

18 FEBRUARY 2009, DEPARTMENT OF GEOLOGY, UNIVERSITY OF MALAYA

REPORT

“Malam Jurutera 2008 featured 2 speakers, namely Sdr. John Kuna Raj from University of Malaya and Sdr.
Ng Chak Ngoon from Subsufface Engineering. Sdr. John spoke on preventing slope failure related disasters in the
granitic bedrock areas of Peninsular Malaysia. Sdr. Ng discussed geology behind the landslides.

As usual, the talks were followed by various questions and discussions from the floor.

Tan Boon Kong,
Chairman, Working Group on Engineering Geology, Hydrogeology and Environmental Geology.

3 geoic_,gy behing slope
failurg

Ui Kelang
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CHAIRMAN'S LECTURE No. 14

ENGINEERING GEOLOGY OF ROCK SLOPES — SOME RECENT CASE STUDIES

Spr. Tan Boon KoNGg

22 January 2009, Department of Geology, University of Malaya

Mr. Tan Boon Kong, Chairman of the Working Group on Engineering Geology, Hydrogeology and Environmental
Geology delivered the 14™ Chairman’s Lecture entitled “Engineering Geology of Rock Slopes — Some Recent Case
Studies”. The lecture was chaired by Prof. Teh Guan Hoe and was well attended by geologists from the academics,
public and corporate sectors.
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19. Onn Mohd Sidi, UM 48. Siti Aizatie Ramli, UM
20. Mohd Aliff Ayoub, UM 49. Kevin Gardadine Atet, UM
21. Muhammad A’qil Mohamad Azmi, UM 50. Muhamad Mahran Khazali, UM
22. Nurul Nabihah Hussin, UM 51. Zafirah Mohd Zamhari, UM
23. Rabi’ah Mustaffa, UM 52. Muhammad Taufiq Mohd Ali, UM
24. Nur Atirah Mohd Anuar, UM 53. Siti Humaira Mohammad, UM
25. Siti Syairah Mohd Sokri, UM 54. Mohd Yazid Zulkeply, UM
26. Nurul Shamira Mohd Rosdey, UM 55. Mohd Zharif Aziz, UM
27. Nurul Huda Basiron, UM 56. Mazshurrai Ezal Nasir, UM
28. Mohd Adib Kamaruddin, UM 57. Muhammad Farhan Bong Julita, UM
29. Farith Farhan Mohd Pajri, UM 58. Anwar Ahmed Sharma, UM

Warta Geologi, Vol. 35, No. 1, Jan-Mar 2009



59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

BERITA-BERITA PERSATUAN (NEws oF THE SOCIETY)

Munirah Zulkifli, UM

Zeinab Bakhshipour, UM

Afigamsyar Jais, UM

Muhammad Hizad Azman, UM
Mohamad Hafizzul Ishak, UM
Muhammad Faisol Mohamed Zailan, UM
Muhammad Azri Ismail, UM

Syaukat Salim, UM

Muhammad Lokman Dato’ Mohamed Amin, UM
Suhaila Suleiman, UM

Abdulmumini Nura Yelwa, UM

Yeow Boon Sim, UM

Fatimah Az Zahra’ Abdul Hamid, UM
Ahmad Faiz Salmanfarsi, UM

Ahli Institusi / Institutional member

1.

Curtin University of Technology, Miri, Sarawak

PERTUKARAN ALAMAT CHANGE OF ADDRESS

MRS

Chai Ted Sing, 354, Taman Phoenix, Lorong 3d, Jalan Batu Kawa, 93250 Kuching, Sarawak
Anil Nair, No. 6, Jalan Sungai Beranang, 32/58A, Bukit Rimau, 40460 Shah Alam

Sreejit Raghu, 23, Lintasan Perajurit 2, Taman Perak, 31400 Ipoh

Lim Wei Gian, 92, Jalan SS23/21, Taman Sea, 47400 Petaling Jaya

Franz L. Kessler, Jalan Lautan 1 Oceanpark, Lot 4810, 98000 Miri

ADDRESS WANTED

1.
2.

Boniface Bait
Mirza Arshad Beg

Warta Geologi, Vol. 35, No. L, Jan-Mar 2009



UPCOMING EVENTS

74153-0448. Tel: +1 918 828 2500; Fax: 918
828 2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

June 15-19, 2009: Petroleum Project Man-
agement: Principles and Practices. Contact:
Petroskills, P.O. Box 35448, Tulsa, Ok 74153-
0448. Tel: +1 918 828 2500; Fax: 918 828
2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

June 29-July 3, 2009: Operations Geology,
Kuala Lumpur, Malaysia. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
+1 918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

July 13-17, 2009: Development Geology,
Kuala Lumpur, Malaysia. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
+1 918 828 2500; Fax: 918 828 2580; email:
training(@petroskills.com/ap-enquiries@pet-
roskills.com

July 13-17, 2009: 18" IMACS World Con-
gress MODSIM 09, Cairns, Australia: Session
G3: Modelling and Simulation of Dangerous
Phenomena, and Innovative Techniques for
Hazard Evaluation. Contact: G. Iovine, Tel:
+39 0984 835 521; Fax: +39 0984 835 319;
email: g.iovine@irpi.cnr.it . Website: www.
mssanz.org.au/modsim09/

July 20-24, 2009: Introduction to Seismic
Stratigraphy: A Basin Scale Regional Explo-
ration Workshop, Kuala Lumpur, Malaysia.
Contact: Petroskills, P.O. Box 35448, Tulsa,
Ok 74153-0448. Tel: +1 918 828 2500; Fax:
918 828 2580; email: training@petroskills.
com/ap-enquiries@petroskills.com

July 27-31, 2009: Basic Petroleum Engineer-
ing Practices, Kuala Lumpur, Malaysia. Con-
tact: Petroskills, P.O. Box 35448, Tulsa, Ok

July 27-31, 2009: Advanced Seismic Stratig-
raphy: A Sequence-Wavelet Analysis Explo-
ration-Exploitation Workshop, Kuala Lumpur,
Malaysia. Contact: Petroskills, P.O. Box
35448, Tulsa, Ok 74153-0448. Tel: +1 918
828 2500; Fax: 918 828 2580; email: train-
ing@petroskills.com/ap-enquiries@petroskills.
com

July 27-31, 2009: Basic Reservoir Engi-
neering, Kuala Lumpur, Malaysia. Contact:
Petroskills, P.O. Box 35448, Tulsa, Ok 74153-
0448. Tel: +1 918 828 2500; Fax: 918 828
2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

August 3-7, 2009: Seismic Imaging of Sub-
surface Geology, London, UK. Contact:
Petroskills, P.O. Box 35448, Tulsa, Ok 74153-
0448. Tel: +1 918 828 2500; Fax: 918 828
2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

August 3-7, 2009: Well Log Interpretation,
Kuala Lumpur, Malaysia. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
+1 918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

August 3-14, 2009: Applied Reservoir Engi-
neering, Kuala Lumpur, Malaysia. Contact:
Petroskills, P.O. Box 35448, Tulsa, Ok 74153-
0448. Tel: +1 918 828 2500; Fax: 918 828
2580; email: training@petroskills.com/ap-
enquiries@petroskills.com
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August 10-14, 2009: Shaly Sand Petrophysics,
Kuala Lumpur, Malaysia. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
+1 918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

August 11-15, 2009: AOGS 6" Annual Gen-
eral Meeting, Singapore. Session IWGO1:
Modelling and simulation of dangerous phe-
nomena and innovative techniques for hazard
evaluation, mapping, mitigation. Contact: G.
Iovine, Tel: +39 0984 835 521; Fax: +39 0984
835 319; email: g.iovine@irpi.cnr.it . Website:
www.asiaoceania.org/aogs2009

August 17-21, 2009: Sandstone Reservoirs.
Contact: Petroskills, P.O. Box 35448, Tulsa,
Ok 74153-0448. Tel: +1 918 828 2500; Fax:
918 828 2580; email: training@petroskills.
com/ap-enquiries@petroskills.com

September 5, 2009: Curtin Sarawak: 1% Sym-
posium on Geology 2009. Contact: Secretari-
at, 1** Symposia on Geology 2009, Department
of Science and Mathematics, School of Engi-
neering & Science, Curtin University of Tech-
nology, Sarawak Campus, CDT 250, 98009
Miri, Sarawak, Malaysia. Tel: +60 85 443826;
Fax: +60 85 443837; email: sg12009@cur-
tin.edu.my. Website: www.curtin.edu.my/
SG12009/index.html

September 7-12, 2009: Sustainable devel-
opment and management of groundwater
resources of hard rock terrains — Joint [AH/
IAHS International Convention combing 37"
IAH Congress and 8" IAHS Scientific Assem-
bly, Hyderabad, India. Contact: email: iahs@
ensmp.fr or w.struckmeier@hgr.de

September 9-11, 2009: VII Forum GEOITA-
LIA 2009, Rimini, Italia. Session B4: Innova-
tive approaches for landslide hazard evaluation
and risk mitigation. Session B7: Landslide
forecasting. Contact: G. lovine, Tel: +39

0984 835 521; Fax: +39 0984 835 319; email:
g.lovine@irpi.cnr.it .

September 14-18, 2009: Carbonate Reser-
voirs. Contact: Petroskills, P.O. Box 35448,
Tulsa, Ok 74153-0448. Tel: +1 918 828 2500;
Fax: 918 828 2580; email: training@petrosk-
ills.com/ap-enquiries@petroskills.com

September 28 —October 2, 2009: Introduc-
tion to Offshore Oil and Gas Systems. Con-
tact: Petroskills, P.O. Box 35448, Tulsa, Ok
74153-0448. Tel: +1 918 828 2500; Fax: 918
828 2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

September 28-October 2, 2009: Petroleum
Geochemistry: Tools for Effective Explora-
tion and Development. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
+1 918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

October 5-9, 2009: Turbidite Sandstones,
London, UK. Contact: Petroskills, P.O. Box
35448, Tulsa, Ok 74153-0448. Tel: +1 918
828 2500; Fax: 918 828 2580; email: train-
ing@petroskills.com/ap-enquiries@petroskills.
com

October 5-9, 2009: Structural and Strati-
graphic Interpretation of Dipmeters and Bore-
hole-Imaging Logs, Kuala Lumpur, Malaysia.
Contact: Petroskills, P.O. Box 35448, Tulsa,
Ok 74153-0448. Tel: +1 918 828 2500; Fax:
918 828 2580; email: training@petroskills.
com/ap-enquiries@petroskills.com

October 14-16, 2009: Deepwater Southeast
Asia Congress 2009, Parkroyal, Kuala Lum-
pur, Malaysia. Contact: Neoventure, Suite
1802, Block F, Shanghai Everbright Conven-
tion & Exhibition Centre, 86 Caobao Road,
PR China 200235. Tel: 86 21 5108 6710; Fax:
86 21 5108 6712; email: marketing@neoven-
turecorp.com

October 19-23, 2009: Seismic Interpretation,
Kuala Lumpur, Malaysia. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
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+1 918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

October 19-23, 2009: Coring and Core
Analysis, Kuala Lumpur, Malaysia. Contact:
Petroskills, P.O. Box 35448, Tulsa, Ok 74153-
0448. Tel: +1 918 828 2500; Fax: 918 828
2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

November 2-4, 2009: Capillarity in Rocks,
Kuala Lumpur, Malaysia. Contact: Petroskills,
P.O. Box 35448, Tulsa, Ok 74153-0448. Tel:
+1 918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

November 9-13, 2009: Basic Petroleum Geol-
ogy. Contact: Petroskills, P.O. Box 35448,
Tulsa, Ok 74153-0448. Tel: +1 918 828 2500;
Fax: 918 828 2580; email: training@petrosk-
ills.com/ap-enquiries@petroskills.com

November 9-13, 2009: Wireline Formation
Testing and Interpretation, Kuala Lumpur, Ma-
laysia. Contact: Petroskills, P.O. Box 35448,
Tulsa, Ok 74153-0448. Tel: +1 918 828 2500;
Fax: 918 828 2580; email: training@petrosk-
ills.com/ap-enquiries@petroskills.com

November 14-17, 2009: SAGE2009 Confer-
ence — “Southeast Asian Gateway Evolution”,
Royal Holloway University of London. The
Second Circular is available at http://sage2009/

rhul.ac.uk/SAGE2009 2nd Circular.pdf.
Website: http://sage2009.rhul.ac.uk/

November 16-20, 2009: Analysis of Struc-
tural Traps in Extensional Settings. Contact:
Petroskills, P.O. Box 35448, Tulsa, Ok 74153-
0448. Tel: +1 918 828 2500; Fax: 918 828
2580; email: training@petroskills.com/ap-
enquiries@petroskills.com

November 25-26, 2009: Cercams-12 Work-
shop: Metallogeny of Central Asia from
Kazakhstan to Xinjiang - Research in Prog-
ress, The Natural History Museum, London,
UK. Contact: Alla Dolgopolova, Dept. of
Mineralogy, Natural History Museum, Crom-
well Road, London SW7 5BD, UK. Tel: +44
(0) 2079426009; Fax: +44 (0) 2079426012;
email” allad@nhm.ac.uk; website: www.nhm.
ac.uk/mineralogy/cercams

December 7-11, 2009: Production Geology
for Other Disciples. Contact: Petroskills, P.O.
Box 35448, Tulsa, Ok 74153-0448. Tel: +1
918 828 2500; Fax: 918 828 2580; email:
training@petroskills.com/ap-enquiries@pet-
roskills.com

August 5-15, 1012: 34" International Geologi-
cal Congress, Brisbane, Australia. Contact:
Dr. Ian Lambert, Geoscience Australia. Tel:
+61 2 62499556; Fax: +61 2 62499983; email:
ian.lambert(@ga.gov.au; website: www.ga.gov.
au/igc2012
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NEW: Geology of Peninsular Malaysia. Edited by C.S. Hutchison & Denis N.K. Tan. Hard
Cover, 479 pages. Inculsive of Geological Map of Peninsular Malaysia, scale 1:1,000,000.

Price (exclude postage): Member RM 150.00; Student Member: RM70.00; Non-member: RM200.00
Please send your enquiry to: geology@po.jaring.my



Latest book by eminient geologist Professor Emeritus Dr Charles Hutchison
entitled “Geological Evolution of South East Asia - Second Edition”
Price : Rm100.00

Student Price : Rm50.00
For Overseas mail order please send your enquiry to : geologi@po.jaring.my




Price RM30.00

(Exclusive of postage)

Please write in for details on postage. Allow 8-10 weeks for
delivery. For orders, please write to the Society and you will
be invoiced. Cheques, money orders and bank drafs must
accompany all orders.

Orders should be addressed to:

The Assistant Secretary,

Geological Society of Malaysia,

c/o Department of Geology, University of Malaya,
50603 Kuala Lumpur, MALAYSIA

Tel: 603-79577036, Fax: 603-79563900

E-mail: geologi@po.jaring.my



GEOLOGICAL SOCIETY OF MALAYSIA PUBLICATIONS

Bulletin 2 (Dec 1968). 152 p. Bibliography and Index of the Geology of West
Malaysia and Singapore by D.J. Gobbett. Price: RM5.00.

Bulletin 3 (Mar 1970). 146 p. Papers in Geomorphology and Stratigraphy
(with Bibliography supplement). Edited by P.H. Stauffer. Price: RM5.00.
Bulletin 4 (Jun 1971). 100 p. Papers in Petrology, Structure and Economic
Geology. Edited by P.H. Stauffer. Price: RM5.00.

Bulletin 5 (Feb 1973). 70 p. The Search for Tungsten Deposits by K.F.G.
Hosking. Price: RM5.00.

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; RM5.00.

Bulletin 7 (Jun 1974). 138 p. A collection of papers on geology. Edited by
B.K. Tan. Price RM5.00.

Bulletin 13 (Dec 1980). 111 p. Acollection of papers on geology of Malaysia
and Thailand. Edited by G.H. Teh. Price RM5.00.

Bulletin 17 (Dec 1984). 371 p. A collection of papers on geology. Edited by
G.H. Teh. Price: RM10.00.

Bulletin 18 (Nov 1985) 209 p. Special issue on Petroleum Geology. Edited
by G.H. Teh. & S. Paramanathan. Price: RM15.00.

Bulletins 19 (Apr 1986) & 20 (Aug 1986). GEOSEAV Proceedings Vols. 1 &
11. Fifth Regional Congress on Geology, Mineral and Energy Resources of SE
Asia. Kuala Lumpur, 9-13 April 1984. Edited by G.H. Teh & S. Paramanathan.
Price forboth bulletins 19 & 20: Members: RM30.00: Non-members: RM60.00
Bulletin 21 (Dec 1987). 271 p. Special issue on Petroleum Geology Vol. 11.
Edited by G.H. Teh. Price: RM20.00.

Bulletin 22 (Dec 1988). 272 p. Special issue on Petroleum Geology Vol.
111. Edited by G.H. Teh. Price: RM20.00.

Bulletin 23 (Aug 1989). 215 p. A collection of papers on the geology of
Malaysia, Thailand and Burma. Edited by G.H. Teh. Price: RM10.00.
Bulletin 24 (0ct 1989). 199 p. Acollection of papers presented at GSMAnnual
Geological Conference 1987 & 1988. Edited by G.H. Teh. Price: RM10.00.
Bulletin 25 (Dec 1989). 161 p. Special issue on Petroleum Geology Vol. IV.
Edited by G.H. Teh. Price: RM20.00.

Bulletin 26 (Apr1990). 223 p. Acollection of papers presented at GSMAnnual
Geological Conference 1989 and others. Edited by G.H. Teh. Price: RM10.00.
Bulletin 27 (Nov 1990). 292 p. Special issue on Petroleum Geology Vol. V.
Edited by G.H. Teh. Price: RM20.00.

Bulletin 28 (Nov 1991). 292 p. Special issue on Petroleum Geology Vol. VI.
Edited by G.H. Teh. Price: RM20.00.

Bulletin 29 (Jul 1991). 255 p. Acollection of papers presented at GSMAnnual
Geological Conference 1990 and others. Edited by G.H. Teh. Price: RM10.00
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: RM10.00.

Bulletin 31 (Jul 1992). 176 p. Acollection of papers presented at GSMAnnual
Geological Conference 1991 and others. Edited by G.H. Teh. Price: RM10.00.
Bulletin 32 (Nov 1992). 283 p. Special issue on Petroleum Geology Vol. VII.
Edited by G.H. Teh. Price: RM30.00.

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: RM40.00.

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: RM20.00.

Bulletin 36 (Dec 1994). 186 p. Special issue on Petroleum Geology Vol.
VIIl. Edited by G.H. Teh. Price: RM50.00.

Bulletin 37 (Jul 1995). 506 p. Proceedings AAPG-GSM International
Conference 1994. Southeast Asian Basins: Oil and Gas for the 21st Century.
Edited by G.H. Teh. Price: RM60.00.

Bulletin 38 (Dec 1995). 190 p. Acollection of papers presented at GSMAnnual
Geological Conference 1994 and others. Edited by G.H. Teh. Price: RM30.00.
Bulletin 40 (Jul 1997). 247 p. Acollection of papers presented at GSMAnnual
Geological Conference 1996 and others. Edited by G.H. Teh. Price: RM30.00.

Bulletin 42 (Dec 1998). 268 p. Papers from Petroleum Geology Conference
1997, Seminar on Tertiary Basins of Peninsular Malaysia and others. Edited
by G.H. Teh. Price: RM50.00.

Bulletin 43 (Dec 1999). 698 p. Papers from GEOSEA '98 (Ninth Regional
Congress on Geology, Mineral and Energy Resources of Southeast Asia).
Edited by G.H. Teh. Price: RM70.00.

Bulletin 44 (July 2000). 178 p. Acollection of papers from Annual Geological
Conference 1999. Western Belt & Paleozoic of Peninsular Malaysia Seminar
1999 & others. Edited by G.H. Teh. Price: RM30.00

Bulletin 45 (May 2002). 375 p. Annual Geological Conference 2002.
Conference Issue. Edited by G.H.Teh, Ismail Yusoff, Azman Abdul Ghani &
T.F. Ng. Price: RM50.00.

Bulletin 47 (Dec 2003). 179 p. Petroleum Geology Conference & Exhibition
2002. Edited by G.H. Teh. Price: RM30.00.

Bulletin 49 (Apr 2006). 167 p. Collection of Geological Papers. Edited by
K.K. Liew, Nur Iskandar Taib & T.F. Ng. Price; RM30.00.

Bulletin 50 (May 2007). 160 p. Bibliography and Index of GSM Publications
1994 - 2004. Compiled by Robert B. Tate. Price: RM30.00

Issue. Edited by Lee Chai Peng, Mohd. Shafeea Leman, Joy J. Pereira &
T.F. Ng. Price: RM30.00.

Bulletin 51 (2005). 199 p. Annual Geological Conference 2005 Conference
Issue. Edited by Nur Iskandar Taib. Price: RM30.00

Bulletin 52 (June 2006). 135 p. Collection of Geological Papers. Edited by
Nur Iskandar Taib. Price: RM30.00.

Bulletin 53 (June 2007). 128 p. Collection of Geological Papers. Edited by
T.F. Ng, Nur Iskandar Taib & Joy J. Pereira. Price: RM30.00.

Bulletin 54 (November 2008). 169 p. Collection of Geological Papers. Edited
by T.F. Ng, Nur Iskandar Taib & Samsudin Hj Taib. Price: RM30.00.
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: RM2.00.

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

Geology of Peninsular Malaysia (2009) Edited by C. S. Hutchison & D.N.K.
Tan. 479 p. Price: Member: RM150.00; Student :RM70.00. Non-Member:
RM200

Geological Map of Peninsular Malaysia (2008). Scale 1:1,000,000. Compiled
by R.B. Tate; D.N.K. Tan & T.F. Ng. Price: RM40; Student: RM20
Geological Evolution of Southeast Asia (2007) (Second Edition) by C. S.
Hutchison. 433 p. Price: RM100.00; Student :RM50.00.

Stratigraphic Lexicon of Malaysia (2004). 162 p. By Lee Chai Peng,
Mohd. Shafeea Leman, Kamaludin Hassan, Bahari Md. Nasib & Roshidah
Karim. Price: RM30.00.

Common Rocks of Malaysia (Colour Poster). Price: Member: RM8.00;
Non-Member: RM10.00; Student: RM7.00.

Proceedings Annual Geological Conference 2000. 435 p. Edited by G.H.
Teh, Joy J. Pereira and T.F. Ng. Price: RM60.00.

Proceedings Annual Geological Conference 2001. 320 p. Edited by G.H.
Teh, Mohd. Shafeea Leman and T.F. Ng. Price: RM50.00.

Geology of Borneo Island (2001) (CD, Map (2 sheets) and explanatory
notes. Compiled by Robert B. Tate. Price;: RM60.00.

All prices quoted are not inclusive of postage. Please write in for details
on postage. Allow 8-10 weeks for delivery. For orders, please write to the
Society and you will be invoiced. Cheques, money orders and bank drafs
must accompany all orders.

Orders should be addressed to: The Assistant Secretary,
Geological Society of Malaysia,
c/o Dept. of Geology,
University of Malaya,
50603 Kuala Lumpur, MALAYSIA
Tel: 603-79577036, Fax: 603-79563900
E-mail: geologi@po.jaring.my







Geological Society of Malaysia Publications

GENERAL PoLicy

Papers should be as concise as possible. They may include original
results of basic, applied and policy research of national or international
significance, current reviews, or discussions on techniques, research
programs, organisations, information, or national and international policies
in geoscience.

SUBMISSION OF PAPERS

Only papers that have not been published elsewhere will be
considered for publication. Authors must agree not to publish elsewhere
a paper submitted and accepted. All papers will be subjected to review
by one or more reviewers. Authors wishing to include published and
unmodified figures or text passages are required to obtain permission from
the copyright owner(s). Authors of English papers are strongly urged to
have their manuscript edited for language before submission by a person
whose first language is English.

The Editor reserves the right to reject all or any part of the paper
submitted. The Geological Society of Malaysia assumes no responsibility
for statements made by authors.

Three (3) original copies of the paper should be submitted to:

The Editor,

Geological Society of Malaysia
c/o Department of Geology
University of Malaya

50603 Kuala Lumpur,
Malaysia

Tel: (603) 7957 7036

Fax: (603) 7956 3900

Email: geologi@po.jaring.my

MANUSCRIPT

The paper can be written in Bahasa Malaysia (Malay) or English.
For English papers, use either British or American spelling but not a
combination of both. The paper should be checked thoroughly for spelling
and grammar. The manuscript must be printed at 1.5 spacing in a single
column on one side of A4 paper. All pages should be numbered. Length of
paper should be between 4,000 to 6,000 words (6 to 10 pages), excluding
tables and illustrations. Metric units should be used and all non-standard
symbols, abbreviations and acronyms must be defined.

TiTLE

Title must be informative and reflects the content of the paper. Title
in Malay should include an English translation. It should be concise (less
than 20 words). Avoid using abbreviation in the title.

AUTHOR’S ADDRESS

Addresses of all authors must be provided. The addresses should be
sufficient for correspondence. Please include email address, telephone and
fax of the corresponding author.

ABSTRACT

Abstract in both Malay and English, each in one paragraph and should
not exceed 300 words. It should clearly identify the subject matter, results
obtained, interpretations discussed and conclusions reached.

KEYWORDS
Please include up to five (5) keywords that best describe the content
of the paper.

REFERENCES

In the text, references should be cited by author and year and listed
chronologically (e.g. Smith, 1964; Jones et al., 1998; Smith and Tan, 2000).
For both Malay and English paper, all references must be listed in English.
Title of non-English articles should be translated to English.

The list of references should only include articles cited in the text.
The list should be arranged in alphabetical order. Please ensure that the

reference list is complete and the bibliographical details are accurate. The
references should be in the following manner:

Journal articles:

Suntharalingam, T., 1968. Upper Palaeozoic stratigraphy of the area west
of Kampar, Perak. Geol. Soc. Malaysia Bull., 1,1-15.

Books:

Hutchison, C.S., 1989. Geological Evolution of South-east Asia. Clarendon
Press, Oxford. 368 p.

Chapter of books and Symposium volumes:

Hosking, K.F.G., 1973. Primary mineral deposits. In: Gobbett, D.J.
and Hutchison, C.S. (Eds.), Geology of the Malay Peninsular (West
Malaysia and Singapore). Wiley-Interscience, New York, 335-390.

Article in Malay:

Lim, C.H. and Mohd. Shafeea Leman, 1994. The occurrence of Lambir
Formation in Ulu Bok Syncline, North Sarawak. Geol. Soc. Malaysia
Bull., 35,1-5. (in Malay with English abstract)

TABLES

All tables should be cited in the text and numbered consecutively.
Tables should have a title and a legend explaining any abbreviation or
symbol used. Each table must be printed on a separate piece of paper. Do
not insert the tables within the text. Data in tables should be aligned using
tab stops rather than spaces. Avoid excessive tabulation of data.

ILLUSTRATIONS

Please make sure that all illustrations are useful, necessary and of
good quality. Amaximum of ten (10) illustrations (photographs, graphs and
diagrams) are allowed and these should be cited in the text and numbered
consecutively as Figures. The papers are usually published in black-and-
white but it may sometimes be possible to include colour figures at the
author’s expense. The number and indication of the top of figure should be
marked in pencil at the back. The scales for maps and photomicrographs
should be drawn on the figure and not given as a magnification. Originals
should not be greater than A4 size and annotations should be capable
of being reduced down to 50 percent. The caption should be listed on a
separate piece of paper. Do not insert the illustration within the text.

SuBwmissioN OF ELECTRONIC FILES

Authors are required to submit electronic files together with three
hardcopies of their papers. Submission should be made using CD-ROM.
The CD-ROM should be accompanied with a listing of all files and the
software (name and version) used. The file names should reflect the
content of the files (e.g. Ali_Figl.tif). Please make sure that the files and
the hardcopies are the same.

PREFERRED SOFTWARE
Text: Microsoft Word. Please save in two versions, Word (.doc) and Rich
Text Format (.rtf). Do not insert tables and illustration within the text.

Tables: Microsoft Word or Microsoft Excel. Please submit as separate
files.

Illustrations — Vector Graphics: Adobe Illustrator (preferred), CorelDraw
and Freehand. Final line thickness should be at least 0.5 point or 0.17 mm.
For other software, please submit one copy in the native file format and
export one copy as a PDF file with all fonts embedded and one copy as a
high resolution TIFF or JPEG image.

Photographs or raster images: Adobe Photoshop. Please save as TIFF
or PSD files. Save/scan line art at 600 to 1200 dpi and greyscale figures
at 300 to 600 dpi. High resolution JPEG, TIFF or GIF files from other
sources are also acceptable. The resolution must be high enough for
printing at 300 dpi.

REPRINTS

Twenty five copies of each article published are supplied free of
charge. Additional reprints are available at cost price provided that orders
are placed prior to publication. The Editor will supply price goutation
on request.
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