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Abstract: A thick sequence of conglomerate, tuffaceous sandstone and shale/mudstone largely exposed at the Setia
Jasa area is described. The matrix-supported conglomerate of very well rounded clasts conformably overlies pebbly
mudstone and shows a gradual change in matrix grain size from clay to sand. An Anisian (early Middle Triassic) age
is indicated for a whole sequence by the presence of an ammonoid Paraceratites sp. found in a lower shale bed.
Sedimentological features suggest that the conglomerate and underlying sandstone/shale sequences were possibly
deposited in a relatively deep marine environment, and probably belong to the Semantan Formation.
Abstrak: Satu jujukan tebal konglomerat, batu pasir bertuf dan syallbatu lumpur yang tersingkap di kawasan Setia
Jasa diperihalkan di sini. Konglomerat sokongan matriks dengan klasta sangat bulat didapati menindih batu lumpur
berpebel dan menunjukkan perubahan berterusan matriks dari saiz lumpur ke saiz pasir. Keseluruhan jujukan
ditafsirkan berusia Anisian (Trias Tengah) berdasarkan kehadiran fosil amonoid Paraceratites sp. yang ditemui dalam
syal di bawahnya. Bukti-bukti sedimentologi mencadangkan bahawa jujukan konglomerat dan jujukan batu pasir-syal
di bawahnya mungkin diendapkan di sekitaran laut yang agak dalam dan mungkin merupakan sebahagian daripada
Formasi Semantan.

INTRODUCTION
The occurrence of pebble to boulder conglomerate at
Taman Setia Jasa (TSJ hereafter) east of Temerloh was
noted by Lee ( 1999) who suggested that highly rounded
clasts in the conglomerate were possibly shaped by
transport of explosive volcanic processes.
The authors have studied on two adjacent sections
containing conglomerate and shale-sandstone sequences
at the Setia Jasa area. The study shows that both the
conglomerate and conformably underlying shale-sandstone
sequences are of a relatively deep marine origin. This
paper also reports the occurrence of an Anisian (early
Middle Triassic) ammonoid, Paraceratites sp., from the
shale bed, and discusses a stratigraphic position and
depositional environment of the conglomerate in the Setia
Jasa area.

GEOLOGICAL SETTING
The geology of the area in between Temerloh and
Kampung Awah, including TSJ, was first mapped by
Burton (1973) as part of the Jelai Formation. This was
later revised to as part of the Semantan Formation by
Jaafar Ahmad (1976). Taman Setia Jasa is located along
the Temerloh-Maran main trunk road, about 3.8 km west
of Pekan Awah and about 11 km east of Temerloh Bridge
(Figure 1). The geology of TSJ and surrounding area is
dominated by thickly bedded to massive conglomerate,

with subordinate tuffaceous sandstone and shale. Two
sections are studied in this paper; namely, Section A
which shows the first appearance of rounded clasts in
pebbly mudstone and conglomerate and Section B which
exhibits the development of the conglomerate at TSJ.

Section A
A small road-cut about 80 m NE of the TSJ main
entrance along the main road reveals a sequence of shale,
tuffaceous sandstone and matrix-supported conglomerate
(3°28'27"N, l02°30'23"E) (Figure 2). The beds have a
strike of 160° and dip 55° westerly. The lower part of the
sequence is made up of thin to thickly bedded dark grey
shale and yellowish grey tuffaceous fine sandstone. Graded
bedding, where tuffaceous fine sandstone grades upward
into mudstone, is common. Slump structures are developed
within a thick shale bed in the middle of the sequence,
where several fine sandstone and siltstone laminae are
disharmonically folded and some thicker sandstone beds
are broken into blocks (Figure 2).
The upper part of the section exhibits the progressive
enrichment of rounded clasts. The clasts first appear in
pebbly mudstone beds, which are then succeeded by thick
beds of matrix-supported conglomerate. The conglomerate
has a clayey matrix, except for the bottom 10-20 em of
the bed which has a more sandy matrix. In the topmost
part of the sequence, thick to massive clay-supported
conglomerate beds are interbedded with thick tuffaceous
sandstone beds.
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overlies black shrue. The upper part of the sequence consists
of interbedding of conglomerates and thin tuffaceous
sandstone strata.
·
The conglomerate of Section B also consists chiefly
of well rounded but poorly sorted clasts of various sizes
supported by a coarse-grained tuffaceous sandstone matrix.
The clasts is composed predominantly of tuffaceous
sandstone, with subordinate quartzite, acidic volcaniclasts
and tuffaceous shale/mudstone. The clasts range in size
from pebble to cobble (2-10 em across in average), but
boulders of up to 40 em in diameter are also present.
Whitish weathered feldspar grains are abundant in the
sandstone clasts and in the matrix of the conglomerate.

c::::J possible extent of the Selia Jasa conglomerates

DISCUSSION

Figure 1. Location of Sections A and B and a possible extent of the
Setia Jasa conglomerate.

The conglomerate contains very well rounded but
poorly sorted clasts whiCh are supported by a clayey
matrix. The clasts generally range in size from pebble to
cobble (between 2 and 10 em across in average), but
occasionally boulders of up to 30 em in diameter are also
present. They are made up dominantly of tuffaceous
sandstone, with subordinate tuffaceous shale, quartzite,
acidic tuff and vein quartz. Weathered feldspar grains are
also abundant in the matrix.
Fossils were found scattered in some dark grey shale
beds of Section A (Figure 4A), and inciude an ammonoid
Paraceratites sp. (Figure 6), bivalves Costatoria sp. and
Neoschizodus sp. and some plant fragments. Paraceratites
is a typical Anisian genus, and is rather cosmopolitan. In
Peninsular Malaysia, this genus has been reported widely
from Pahang (six localities) and also from Kedah (Pokok
Sena) (see Kummel, 1960; Sato, 1963; Sato and Ishibashi
in Tamura et al., 1975).

Section B
Taman Setia Jasa is a settlement park placed on
leveled low hills, with several slope-cut remains.
Conglomerates are exposed widely at most of the slopecuts and the uncovered ground in the area, and are similar
in lithology to those in several exposures between TSJ and
Sungai Gau. The studied outcrop is about 200 m inside the
TSJ main entrance and is on the right side of the Tjunction (grid reference WF843007; the National Map
Malaysia 1:50 000 Sheet 4058). Its lithology consists of
thickly bedded to massive conglomerate interbedded with,
or graded into, tuffaceous· sandstone, with several thin
beds and lenses of black carbonaceous shale (Figure 3).
The lower part of the whole sequence is made up
predominantly of thick beds of tuffaceous sandstone,
interbedded with conglomerate and carbonaceous shale
(Figure ·4B). Fining upward sequence is present, where
conglomerate is grading into pebbly sandstone and
tuffaceous sandstone. Angular mud clasts are common at
the basal part of the tuffaceous sandstone bed which

Depositional environments
Section A
The lower sequence of Section A (Figures 2 and 4A)
shows a thick sequence of thinly bedded, sharp, flat-based
fine sandstone (or siltstone) and mudstone. The fine
sandstone is graded up into mudstone. This rhythmically
alternated fine sandstone-shale sequence was perhaps
deposited by the force of gravity in a deep marine
environment, where the lower flow regime is very weak
or totally absent. This probably corresponds to the 'thin
bedded facies of the clasical turbidite facies association'
of Walker (1992, p.242).
In the middle sequence of Section A, sandstone and
shale beds become thicker upwards, suggesting an increase
in sediment supply. One of the thick shale beds (Figures
2 and 4A) contains thinly interbedded fine sandstone and
shale, which are folded in a disharmonious manner, and a
few broken sandstone beds. This type of slump folds in
shale with relatively few sandstone beds may represent
'slumped shale and mudstone facies of the pebbly
mudstone, debris flows, slumps and slides facies
association' of Walker V992, p.244). The presence of the
slump folds suggests that the deposition took place on a
slope, and the fold direction generally indicates the
westwards sloping.
Fossils found in the thick shale beds suggest general
shallow-marine faunas. Disarticulated as well as
fragmented bivalve shells imply that they were reworked
from their original habitat to some distance. The
emplacement of these shells in the upper shale beds (Figure
4A) suggest that the fossils were probably transported by
mud flows, and this is supported by the absence of bottom
current generated sedimentary structures such as crossbed, ripple-mark, groove-cast etc. Reworked fossil deposits
in the deep water Semantan Formation were also noted by
Jaafar Ahmad (1976) and Metcalfe et al. (1982), and
according to them the distances of reworking were not
significant.
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Figure 2. Road cut exposure (Section A)
showing interbedded sandstone and shale
over lain by pebbly mudstone. F =
fossiliferous hori zo n, S = s lump fold, PM
= pebbly mudstone. Bar scale = I m.

Figure 3. Hill slope outcrop (Section B) showing thjck.Jy bedded conglomerate and tuffaceous sandstone. BS = black shale; bar scale
=1m.

Rudaceous sediment in the upper half of Section A
first appears as pebbly mudstone (Figure 4A). Rare pebbles
and cobbles are poorly sorted, randomly distributed and
floated in a clay-sized matrix. This is characteristic of a
sub-aqueous debris (or mud) flow deposit, which according
to Middleton and Hampton ( 1976) was resulted from
transport (or rafting) of large clasts by highly buoyanced
clay-rich fluid. According to Bouma (1990), debris (or
mud) flows commonly occur along open continental slopes,
particularly in delta-front valleys. A thickening and
coarsening upward sequence on an upper horizon of Section
A marks a likely rapid increase in sediment supply. No
sedi mentary channel structures are observed. Hence, this
is probably a result of the progradation of a submarine
delta fan rather than shifting of a channel.

deposited on the inner sub-mari ne fan environment in
Walker (1979)'s facies model. Small-scaled channel
structures in the massive conglomerate and tuffaceous
sandstone may also represent channel deposits of the
inner fan (Figure 4A).
In the middle part of the sequence, mud chips are
commonly found in the basal part of tuffaceous sandstone
overlying black shale. This suggests that high density
turbidity currents scraped off sem i-consolidated mudstones
and re-deposited them as imbricated mud clasts. The
imbrication direction of the mud clasts indicates that the
turbidity current flowed to the west. Ripped-up mud clasts
are also very common within tuffaceous sandstone of the
Semantan Formation in Lanchang area (Metcalfe et al. ,
1982).

Section B

Age and stratigraphic position of the
conglomerate unit

Section B (Figure 4B) shows a continuous increase in
conglomeratic sediment supply. This is also clear with the
total absence of a shale bed in an upper sequence. The
matrix of the conglomerate is made up predominantly of
coarse-grained tuff. In a lower sequence, the conglomerate
is graded up into coarse-grained tuffaceous sandstone.
The graded conglomerate sequence can be referred to the
'graded facies of conglomerate facies association'
described by Walker (1992, p. 243). An inverse - to graded facies bed (Figure 5) are also present in the
conglomerate, probably referable to one of the 4 turbidite
conglomerate facies of Walker (1992, p. 243). Both the
normally graded and inverse - to - normally graded facies
are the two common types of tubidite conglomerates
June 2-3 2001, Pangkor Island, Malaysia

In Section A (Figure 2, 4A), the pebbly mudstone
shortly succeeded by the matrix-supported conglomerate
overli es conformably on the sandstone/shale sequence.
The whole sequence was possibly formed in relatively
deep marine environments, ranging from a continental
margin to an inner submarine fan. The sediment was
deposited by turbidity currents and debris flows. The
fossil-bearing lower shale beds (Section A) are tentatively
considered part of the whole conglomerate unit, since it
has a transitional feature upwards and its true thickness is
not known. The sequences of Sections A and B are
contin uous without unconformity, and the Anisian
ammonoid Paraceratites sp. occurs in the lower shale bed
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SECTION A

Figure 5. Conglomerate with in verse to normal grad ing. Notebook
is 22 em long.
Om

SECTION B

conglomerate in TSJ and L a te Triass ic Murau
Conglomerate of the Tembeling Group, because no fossil
to indicate an age had been known from those
in Section A. Thus, the sediments of Sections A and B are
conglomerates at the time of his study. Koopmans (1968)
securel y assigned to an Ani sian age.
proposed the Murau Conglomerate as the basal
Middle-Late Triassic sediments around Temerloh
conglomerate of the Tembeling Formation (now Tembeling
Town have been recognised as part of the Semantan
Group), deposited under parallic to continental conditions.
Formation by Jaafar Ahmad (1976), Metcalfe and
However, Burton (1973) s uggested that the Murau
Chakraborty (1994) and Kamal Roslan Mohamed (1996).
Conglomerate should ha ve been restricted to those
Jaafar Ahmad (1976) interpreted depositional environments
conglomerate found in the eastern coast of Johore, and
of the formation to range from inner to outer neritic zones.
should not have been included into the Tembeling group.
The conglomerate of Tembeling Group unconformably
Metcalfe et al. (1982), however, later suggested that the
formation was deposited at moderate depth, as in a deeper
overlies Permian-Triassic rocks, whereas the Murau
outer neritic zone, and also possibly as deep as a bathyal
conglomerate unconformably overlies Carboniferous rocks.
In contrast, the conglomerate in the Setia Jasa area is a
slope. They also described the Semantan Formation as
deep-water sediment resting conformably on the Anisian
turbidites. Metcalfe and Chakraborty (1983) reported
another conglomerate unit, of which they defined as 'intra- · shale. Thus, it seems unlikely that the conglomerate in
formational', from SW of Temerloh, and implied that it TSJ is correlated with the Murau Conglomerate or those
may represent proximal turbidites within the Semantan
of the Tembeli ng Formation. In addition, the conglomerate
in Setia Jasa area is not comparab le with other
Formation. The present cong lome rate consists
predominantly of very well rounded clasts, and cannot be
volcaniclastic cong lomerates reported by Lee (1999) from
defined as an intra-form at ional conglomerate . A
Jerantut Town, Jalan Gelanggi, Taman Perwira and from
relationship of the two units seems unlikely.
Kg. Dato' Sharif, because of its minor amount of
Lee (1999) questioned a correlation between the
volcaniclasts.
Figure 4. Lithologic logs of Sections A and B.
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Figure 6. Ammonoid Paraceratites sp.
scale = I em.

lateral (ri ght) view. Bar

CONCLUSIONS
The occurrence of the ammonoid Paraceratites sp. in
Section A sugggests an Anisian age for the whol e, or
most, conglomerate sequences in the Setia Jasa area . Both
the conglomerate and the underlying fossi li ferous beds
were probably depos ited in a relativel y deep marine
environment such as a continental margin and an inner
submarine fa n, and possibly represent one of prox imal
deposits of the Semantan Formation . The di sc ussed
cong lomerate unit extends to a wide area between Taman
Setia Jasa and S ungai Gau. Thus, with further investigation,
this large sed imentary unit may stand for a member of the
Sema n tan For mation with a proper s trati g rap hic
denomination.
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