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Abstract: Bivalve taxa are rare from the fossil assemblage in the Carboniferous Kubang Pasu Formation. This study
reports the discovery of the pectinid bivalve Euchondria sp. from the Kubang Pasu Formation exposed at Bukit
Tuntung, Pauh, in Perlis state, NW Peninsular Malaysia. A single left valve is preserved in light grey shale and
associated with previously reported Early Carboniferous (Viséan) ammonoids and the bivalve Posidonia becheri.
The morphology and anatomy of the specimen is described. The genus Euchondria ranges from the Late Devonian
to Permian which is consistent with its association with the Kubang Pasu Formation fossil assemblage of Viséan age.
The fossil assemblage at Bukit Tuntung, which is relatively sparse compared to equivalent strata in western Perlis
and dominated by thin-shelled bivalves and nektonic ammonoids indicates a relatively deeper marine depositional

setting, which is consistent with the presence of turbidites.
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INTRODUCTION

The Chepor Member of the Kubang Pasu
Formation contains a rich and diverse marine shelly
invertebrate fossil assemblage of Early Carboniferous
(Mississippian) age (Hamada, 1968, 1969; Kobayashi
& Hamada, 1973; Amir Hassan & Lee, 2003; Amir
Hassan et al., 2014). Previously, the only known
bivalve from the Chepor Member was Posidonia
becheri, which is an important marker fossil for the
unit, as well as for age-equivalent rocks of the Singa
Formation in Langkawi (Sarkar, 1972; Basir, 2015).
We here report the discovery of a relatively well-
preserved specimen of the pectinid bivalve Euchondria
sp. from the Chepor Member, Kubang Pasu Formation
of Perlis, NW Peninsular Malaysia. The specimen was
discovered in 2012 from an outcrop of light grey shale
at Bukit Tuntung in Pauh, Perlis (Figure 1). This is the
first reported occurrence of this genus from this unit
known to the authors. This report includes a geological
description of the outcrop, faunal content, discussion
on the age of the unit and systematic description of
the fossil specimen.

Geological setting

Perlis state in NW Peninsular Malaysia is
predominantly underlain by sedimentary rocks ranging
in age from the Ordovician to Triassic (Jones, 1981).
The sedimentary strata are exposed as a regionally N-S
striking fold belt. The geology of the western half of
Perlis is better understood. The oldest rocks here are
Ordovician — Devonian carbonates of the Setul Group,
which also includes thin pelagic shale intercalations,
i.e. the Tanjung Dendang and Timah Tasoh formations
(Cocks et al., 2005; Lee, 2009). A thin but widespread
Carboniferous (Tournaisian) chert unit unconformably
overlies the Setul Group, i.e. the Telaga Jatoh Formation
(Basir & Zaiton, 2011a, 2011b; Amir Hassan et al.,
2014; Amir Hassan, 2021). This is then overlain by
the clastic-dominated Kubang Pasu Formation, which
underlies a significant area of the land surface of Perlis.
Amir Hassan ef al. (2014) subdivides the Kubang Pasu
Formation into a Lower Carboniferous Chepor Member
and a Lower Permian uppermost Kubang Pasu Formation.
The Chepor Member has been interpreted as delta front
— prodelta deposits with some glacial marine influence,
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Figure 1: (A) Geological map of Perlis. The Telaga Jatoh Formation is only exposed at localized outcrops
but is most likely extensive in the subsurface (modified after Jones, 1981). (B) Map showing locality of

the fossil site.

while the uppermost Kubang Pasu Formation comprises
calcareous sandstone with evidence of significant wave
and storm reworking (Amir Hassan ez al., 2013, 2014,
2017). No confirmed Upper Carboniferous strata have
been identified throughout NW Peninsular Malaysia,
suggesting the presence of a depositional hiatus between
the two subunits of the Kubang Pasu Formation. The
Kubang Pasu Formation is then successively overlain by
Permian — Triassic carbonates of the Chuping Formation
(Jones, 1981). Most of the Chuping Formation has been
eroded, leaving only a narrow, N-S trending line of uplifted
karst hills in the middle of Perlis.

The stratigraphy slightly changes in the eastern half
of the state. Here as well as further south in north Kedah,
carbonates of the Setul Group are absent and are replaced
by age-equivalent slates of the Mahang Formation (Zaiton
& Basir, 2000; Basir, 2010; Basir et al., 2010). However,
the Mahang Formation is only exposed as uplifted slivers
within fault zones and flower structures, which have been
interpreted to be the product of strike-slip movement
along the Bok Bak Fault (e.g. Zaiton & Basir, 2000).
The Chuping Formation is also absent in eastern Perlis.
Age-equivalent sedimentary rocks are present further east,
within the adjacent state of Kedah, but these are comprised
of turbidites and cherts of the Permian — Triassic Semanggol
Formation (Burton, 1973; Ridd, 2013).

Perlis, along with other areas of the Western Belt of
Peninsular Malaysia (i.e. Kedah, Perak, and Selangor) are
part of the Sibumasu continental terrane, which rifted and
drifted from Gondwana during the Permian (Metcalfe,
2011, 2013).

Sedimentology and palaeontology of the
Chepor Member, Kubang Pasu Formation

The Chepor Member of the Kubang Pasu Formation
contains a rich and diverse marine invertebrate fossil
assemblage. Most of the fossils are preserved as decalcified
internal and external moulds or pyrite replacements.
Fossil taxa described from the unit includes cnidarians,
brachiopods, trilobites, ostracods, crinoids, ammonoids
and bivalves (Kobayashi & Hamada, 1966, 1973; Hamada,
1968, 1969; Sarkar, 1972; Jones, 1981; Amir Hassan
& Lee, 2003; Amir Hassan et al., 2014; Basir, 2015).
Transported fossil plants have also been reported, in close
association with bivalves (Rasyidah et al.,2017). Reliable
index fossils have been reported from the Chepor Member,
including the ammonoids Praedaraelites tuntungensis,
?Goniatites sp. and Delepinoceras sp. (Amir Hassan et
al., 2014; Amir Hassan & Becker, 2019) and the bivalve
Posidonia becheri (Basir, 2015). These taxa indicate an
Early Carboniferous (Viséan) age for the Chepor Member.

Amir Hassan et al. (2014) (with some revisions in
Amir Hassan, 2021) conducted a facies analysis of the
Chepor Member based on several sections in western
Perlis, i.e. at Guar Sanai and Utan Aji. The sections
comprise thick mudstones interbedded with sandstones.
The sandstones are fine- to medium-grained and tend
to be tabular bedded. Sedimentary structures in the
sandstones include scoured bases, load casts, mud rip-
up clasts, basal mud clast conglomerates, cross-bedding,
ripples, planar lamination and normal grading with
Bouma sequences. Subordinate facies include diamictite
beds and laminated beds penetrated by dropstones. The
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depositional environment was interpreted to be a glacial-
marine shelf/prodelta, with turbidites, wave/storm and
current-generated bedforms.

RESULTS AND DISCUSSION
Geologic description of the Bukit Tuntung
outcrop

Bukit Tuntung is a small N-S trending hill located
approximately 25 km east of Kangar, Perlis. A large
earth quarry operating at the hill has exposed Palacozoic
sedimentary strata. Several geological studies have
previously been conducted at Bukit Tuntung (e.g. Basir,
2010; Basir et al., 2010). They reported the presence
of extensive exposures of dark grey to green coloured
slate of the Mahang Formation. The slate weathers to a
red colour. The Mahang Formation was observed to be
overlain by a thin unit of folded bedded chert containing
Carboniferous radiolarians, which we recognize as the
Telaga Jatoh Formation (Amir Hassan et al., 2014). This
was then successively overlain by interbedded mudstone
and sandstone of the Kubang Pasu Formation.

A small section of the outcrop at the northern end
of the Bukit Tuntung quarry was studied (Figure 2). The
section exposes the boundary between the Mahang, Telaga
Jatoh and Kubang Pasu formations. The sedimentary strata
have been structurally deformed. The section generally
comprises vertical to steeply eastward dipping beds striking
N-S. The eastern end of the section exposes tightly folded,
thinly interbedded chert and black shales of the Telaga Jatoh
Formation. The middle part of the section comprises grey
to light grey shales of the Kubang Pasu Formation. The
light grey shale contains shelly fossils of ammonoids and
bivalves. The western end of the section exposes a N-S
trending ridge of tightly folded sandstone. The sandstones

tend to be tabular bedded, being either structureless, rippled
or normal graded (medium- to fine-grained). The normal
graded beds display Bouma sequences, with individual
beds grading upward from structureless sandstone into
parallel lamination, ripple cross-lamination and capped
by shale. Groove casts are common at the base of beds.
The sandstones are interpreted as turbidites.

Age of the strata at Bukit Tuntung, Pauh

The radiolarians Stigmosphaerostylus variospina
(Won) and Callela hexactina Won have previously
been reported from the chert beds of Bukit Tuntung,
Pauh (Basir et al., 2010). The two taxa are typical of
Tournaisian radiolarian assemblages found in the Telaga
Jatoh Formation (Basir & Zaiton, 2001). The grey shale
contains a shelly fossil assemblage, which includes
the bivalve Posidonia becheri*. This taxon is a very
common fossil in the Chepor Member of the Kubang
Pasu Formation and indicates an Early Carboniferous
(Mississippian) age (Basir, 2015). Two ammonoid taxa
have also been previously described from the shale, i.e.
?Goniatites sp. and Praedaraelites tuntungensis, which
further constrains the age to Viséan (Amir Hassan ef al.,
2014). The new specimen of Euchondria in the grey shale
is also consistent with these previous age determinations.
Euchondria has a relatively long range, i.e. from the Late
Devonian to Middle Permian (Newell, 1938; Newell &
Boyd, 1995; Amler, 1995; Amler & Winkler Prins, 1999).

Palaeogeographic implications

Basir & Zaiton (2011a) recognized that there is a
lateral W-E change in palacoenvironment in the Chepor
Member, Kubang Pasu Formation from shallow marine
facies in Perlis to deeper marine facies in Kedah. A similar
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* Footnote: It should be noted that Basir (2015) claimed the nomenclaturally correct genus name of the bivalve to be Posidonomya
instead of Posidonia due to the supposed homonymy with the seagrass Posidonia introduced earlier. ICZN rules, however, declare
that the name of an animal taxon is not to be rejected merely because it is identical with the name of a taxon that does not belong to
the animal kingdom. This implies that homonymy between plant and animal generic names is retroactively rejected.
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pattern is also observed in older and younger strata, i.e. (i)
where the platform carbonates of the Ordovician - Devonian
Setul Group of Perlis transition into basinal deposits of
the Mahang Formation in Kedah, and; (ii) where platform
carbonates of the Permian — Triassic Chuping Formation
in Perlis grades into turbidites and hemipelagites of the
Semanggol Formation in Kedah (Ridd, 2013). The facies
boundary is marked by a N-S trending zone just East of
the Chuping hills in Perlis, which can be traced northward
into Peninsular Thailand and southward into Kedah. This
zone is referred to as the Rattaphum-Kodiang tectonic line
and is interpreted as a zone of westward thrusting possibly
related to the closure of the Paleo-Tethys during the
Triassic (Ridd, 2013). The Chepor Member strata at Bukit
Tuntung are located east of the Rattaphum-Kodiang line
and several of its sedimentological and palaeontological
characteristics support a deeper marine depositional
environment interpretation. In terms of facies composition,
the Bukit Tuntung strata are dominated by turbidites, which
are typical of deeper marine settings. Additionally, groove
casts at the base of sandstones indicate deposition by debris
flow, slump or slide, which suggests a location along a
shelf edge or slope (Peakall et al., 2020). In comparison,
facies composition in successions of the Chepor Member
westward of the Rattaphum-Kodiang line is more varied,
which includes sandstones with cross-bedding, hummocky
cross-stratification and wave ripples implying shallow
marine conditions, mixed with diamictites and dropstones
(Amir Hassan et al., 2014). Bouma sequences are also
present but are subordinate facies and are closely associated
with dropstones. This suggests that they were the product
of gravity flows or suspension fallout from glacial/iceberg
meltwater plumes (e.g. Vesely & Assine, 2006; Girard et
al., 2012). The fossil composition of the Chepor Member
at Bukit Tuntung is also significantly different from that
in outcrops further west. At Bukit Tuntung, fossils are
sparse and of low diversity, composed mainly of thin-
shelled bivalves (Euchondria sp. and Posidonia becheri)
and nektic ammonoids. Palacoecologically, euchondriids
are important index fossils as they are restricted to basinal
environments with dysaerobic facies and have been
found predominantly in grey and black shales (Amler &
Winkler Prins, 1999). In contrast, the fossil assemblage
in outcrops in western Perlis are rich in benthic fossils of
relatively higher diversity, which is more consistent with
a shallow marine setting, although Posidonia becheri and
ammonoids are still present. This is not surprising, given
the nektic, facies-independent nature of ammonoids and the
pseudoplanktic interpretation for posidoniiform bivalves
(Amler, 2009; Hosgor et al., 2012).

SYSTEMATIC PALAEONTOLOGY
Class BIVALVIA Linnaeus, 1758
Subclass AUTOBRANCHIA Grobben, 1894
Infraclass PTERIOMORPHIA Beurlen, 1944

Figure 3: Euchondria sp. from the Carboniferous Kubang
Pasu Formation of Bukit Tuntung, Pauh, Perlis, NW Peninsular
Malaysia (UMBTPO003). Specimen is a left valve. (A) Internal
mould; (B) Counterpart external mould.
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Figure 4: Diagrammatic sketch of the Euchondria sp. specimen
from the Carboniferous Kubang Pasu Formation of Bukit
Tuntung, Pauh, Perlis, NW Peninsular Malaysia. The main
anatomical features described in this paper are labelled.

Order PECTINIDA Gray, 1854

Superfamily EUCHONDRIOIDEA Newell, 1938
Family EUCHONDRIIDAE Newell, 1938
Genus Euchondria Meek, 1874

Euchondria sp. (Figure 3 and Figure 4)

Material:

One specimen (left valve internal mould, incomplete,
and counterpart external mould) from light grey shale of
the Kubang Pasu Formation at Bukit Tuntung, Pauh, Perlis,
NW Peninsular Malaysia (Catalogued as UMBTPO003 in
the collection of the Department of Geology Faculty of
Science, Universiti Malaya).

Description:

(Left valve only): Shell small; valve retrocrescent
(prosocline), higher than long, characteristically obliquely
oval in outline with distinct posteroventral expansion. Shell
very thin, irregularly broken due to compaction. Umbo
triangular, pointed, but beak not completely preserved,
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slightly anterior to midline, umbonal angle about 90°.
Anterior auricle lobate, separated by narrow auricular
sulcus, anterior margin convex, anterior auricular sinus
shallow concave. Posterior auricle triangular, acuminate,
less distinctly separated, slightly longer than anterior
auricle, but acute posterior end broken off, its posterior
margin concave and ventrally merging with posterior
margin of disc in a nearly straight line. Anterior, ventral and
posterior margin of disc smoothly rounded. Ornamentation
multicostate: primary costae very thin, filiform, secondary
and tertiary costae intercalate at various distances from
umbo, at height (H) = 10 mm ca.12 primary costae and
10 secondary in 10 mm length of the growth line, at
H = 20 mm ca. 7 primary, 6 secondary and 8 tertiary
costae in 10 mm length of the growth line; width of
interspaces unequal, generally and typically wide, flat.
Growth lines sharp, very closely spaced, developed
only in interspaces, giving the exterior shell surface a
characteristic reticulate appearance. Anterior auricle
with growth lines only, posterior auricle with 5 or 6
thin, faint indistinct costae. Interior: The characteristic
crenulation of the hinge margin is not preserved (broken
off). Dimensions: Length estimated to be 30 mm (most
posterior margin not preserved), H=32 mm.

Remarks:

The discovered specimen possesses characteristics
which are diagnostic of the genus Euchondria (sensu lato;
Waterhouse, 2008), including the overall morphology
and ornamentation with intercalate radial costae crossed
by fine, very closely spaced growth lines, although the
characteristic crenulate hinge line is not preserved. In
euchondriids, right and left valves do not necessarily
match because the marginal portion of right valves may
not be entirely calcified during the animal’s lifetime.
Due to compaction of the pelitic sediment, the very thin
shell is irregularly broken and the radial ornamentation
very slightly distorted, features well known from many
other localities (Yates, 1962; Rathmann & Amler,
1992; Hutchinson & Stumm, 1965; Amler & Winkler
Prins, 1999). Difficulties are caused by the different
ornamentation of right and left valves (discordance) and
the lack of a preserved hinge plate (Amler & Winkler
Prins, 1999). Unfortunately, recovery of a single left valve
does not allow for more specific identification.

Euchondriids are widespread among Carboniferous
bivalve faunas worldwide, but very often misunderstood
due to the difference of right and left valves, discussed
in detail, e.g. by Rathmann & Amler for Aprathipecten
aprathensis (Rathmann & Amler, 1992). Euchondriids
were described by various authors in the past as species
of either Aviculopecten, Acanthopecten, or Pecten, but in
most cases these were misinterpreted and/or misidentified
as discussed by Amler & Winkler Prins (1999) for the
“European” species from occurrences of the northern
Palaeotethys.

Without comprehensive revision and without having
seen most of the respective material, Waterhouse (2008)
subdivided some of the species previously assigned to
Euchondria into the genera Velbertia Waterhouse, 2008,
Pellucipecten Waterhouse, 2008, Callytharrachondria
Waterhouse, 2008, Aprathipecten Waterhouse, 2008
as well as Euchondria sensu stricto based on subtle
characters in ornamentation and shell outline. Although
valid according to ICZN rules, this procedure requires
more detailed analyses. Consequently, we retain our
assignment of the present specimen to Euchondria
sensu lato. Previously, the only known bivalve from
the Kubang Pasu Formation was Posidonia becheri.
However, it should be noted that the bivalves
Pterinopecten, Aviculopecten and Allorisma have
been reported from the Carboniferous Khuan Klang
Formation in adjacent southern Thailand, which is the
lateral equivalent of the Chepor Member (Malaysian-
Thai Working Group, 2009).

Palaeoecologically, euchondriids are important index
fossils as they are restricted to basinal environments
with rather dysaerobic facies and have been found
predominantly in grey and black shales of Carboniferous
age, e.g. the Kulm Facies of central Europe and intra-
platform basins of the Carboniferous Limestone Facies
of western Europe (Amler, 2006).

CONCLUSIONS

The fossil bivalve Euchondria is reported for
the first time from the Chepor Member, Kubang
Pasu Formation of Bukit Tuntung in Pauh, Perlis,
NW Peninsular Malaysia. This new fossil discovery
furthers our understanding of the biostratigraphy and
depositional setting of the Kubang Pasu Formation.
Euchondria has a long stratigraphic range (Late
Devonian — Middle Permian) but its presence within
grey shales containing the bivalve Posidonia becheri
and the ammonoids ?Goniatites sp. and Praedaraelites
tuntungensis is consistent with a Carboniferous
(Mississippian, Viséan) age. The sparse, ammonoid
and bivalve-dominated fossil assemblage at Bukit
Tuntung and the presence of turbidites and possible
debris flow/slide structures are consistent with a
deeper marine depositional setting relative to the more
benthic fossil-dominated strata of the Chepor Member
of western Perlis.

ACKNOWLEDGEMENT

Palacontological and stratigraphic work done on the
Kubang Pasu Formation of Perlis for the past 20 years
has been supported by several Universiti Malaya and
Malaysian Government grants, for which we are grateful
for. Thank you to the reviewers for their constructive
criticism of the manuscript, which improved the
contribution significantly.

Warta Geologi, Vol. 51, No. 3, December 2025

167




MEOR HAKIF AMIR HASSAN, ABDUL KADIR AHMAD AKHRI, MICHAEL R.W. AMLER

AUTHORS CONTRIBUTION

MHAH designed the study, carried out fieldwork,
prepared the specimen and contributed to data
interpretation.

AKAA carried out fieldwork, collected field data and
collected the specimen.

MRWA taxonomically described and identified the
specimen, as well as contributed to data interpretation.

DECLARATION OF COMPETING INTERESTS

The authors MHAH, AKAA and MRWA declare no
conflicts of interest related to the publication. MHAH
is affiliated with the Department of Geology, Faculty
of Science, Universiti Malaya and is the corresponding
author. AKAA was an undergraduate student at the
Department of Geology, Faculty of Science, Universiti
Malaya when the study was completed. MRWA is affiliated
with the Faculty of Mathematics and Natural Sciences,
Institute of Geology and Mineralogy, University of
Cologne. There are no financial or personal relationships
that could be perceived as conflicts of interest.

REFERENCES

AmirHassan,M.H.,2021. The Devonian-Carboniferous boundary
at Guar Sanai, Kampung Guar Jentik, Perlis: An updated
map and stratigraphic section. Bulletin of the Geological
Society of Malaysia, 71, 57-69. http://dx.doi.org/10.7186/
bgsm71202105.

Amir Hassan, M.H., Al Zamruddin, N.N.S., Yeow, B.S. &
Abdul Samad, A.S., 2017. Sedimentology of the Permian
Monodiexodina-bearing bed of the uppermost Kubang Pasu
Formation, northwest Peninsular Malaysia: Interpretation
as storm-generated, transgressive lag deposits. Bulletin of
the Geological Society of Malaysia, 64, 51-58. http://dx.doi.
org/10.7186/bgsm64201705.

Amir Hassan, M.H, Aung, A K., Becker, R.T., Abdul Rahman,
N.A., Ng, T.F., Ghani, A.A. & Shuib, M.K., 2014.
Stratigraphy and palaecoenvironmental evolution of the
mid- toupper Palacozoic succession in Northwest Peninsular
Malaysia. Journal of Asian Earth Sciences, 83, 60-79. https://
doi.org/10.1016/j.jseaes.2014.01.016.

Amir Hassan, M.H. & Becker, R.T., 2019. Carboniferous
ammonoids from the Kubang Pasu Formation, Hutan Aji,
Perlis. Warta Geologi, 45(3), 261.

Amir Hassan, M.H. & Lee, C.P,, 2003. On the occurrence of
Pleurodictyum in the Jentik Formation of Kampung Guar
Jentik, Beseri, Perlis. Warta Geologi, 29(3), 89-92.

Amir Hassan, M.H., Yeow, B.S., Lee, C.P. & Abdul Rahman, A.
H., 2013. Facies analysis of the uppermost Kubang Pasu
Formation, Perlis: A wave-and storm-influenced coastal
depositional system. Sains Malaysiana, 42(8), 1091-1100.

Amler, M.R.W.,1995. Die Bivalvenfauna des Oberen Famenniums
West-Europas. 1. Einflihrung, Lithostratigraphie,
Fauneniibersicht, Systematik 1. Pteriomorphia. Geologica
et Palacontologica, 29, 19-143.

Amler, M.R.W.,2006. Bivalvenund Rostroconchien. In: Deutsche
Stratigraphische Kommission (Ed.), Stratigraphie von
Deutschland 6: Unterkarbon (Mississippium). Schriftenreihe
der Deutschen Gesellschaft fiir Geowissenschaften, 41,

121-146.

Amler, M.R.W., 2009. Posidonia becheri, eine planktonische
Muschel aus den unterkarbonischen Posidonienschiefern
von Laisa. Hessen Archéologie, 2008, 11-14.

Amler, M.R.W. & Winkler Prins, C.F., 1999. Lower Carboniferous
marine bivalves from the Cantabrian Mountains (Spain).
Scripta Geologica, 120, 1-45.

Basir, J., 2010. Warisan geologi negeri Perlis. Bulletin of the
Geological Society of Malaysia, 56, 87-93.

Basir, J., 2015. Posidonomya (Bivalvia) from Northwest
Peninsular Malaysia and its significance. Sains Malaysiana,
44(2), 217-223.

Basir, J., Bashardin, A., Jamaluddin, N. & Ishak, N., 2010.
Occurrence of slate in Perlis and its significance. Bulletin
of the Geological Society of Malaysia, 56, 75-78.

Basir, J. & Zaiton, H., 2001. Some radiolarians from the bedded
chert of the Kubang Pasu Formation. In: Teh, G.H., Leman,
M.S. &Ng, T.F.(Eds.), Proceedings of the Geological Society
of Malaysia Annual Conference, 111-114.

Basir, J. & Zaiton, H.,2011a. Lower Carboniferous (Tournaisian)
radiolarians from Peninsular Malaysia and their significance.
Bulletin of the Geological Society of Malaysia, 57, 47-54.

Basir, J. & Zaiton, H., 2011b. Radiolarian biostratigraphy of
Peninsular Malaysia— an update. Bulletin of the Geological
Society of Malaysia, 57, 27-38.

Beurlen, K., 1944. Beitrage zur Stammesgeschichte der Muscheln.
Mathematisch-Naturwissenschaftlichen Abteilung der
Bayerischen Akademie der Wissenschaften zu Miinchen,
Sitzungsberichte, 1944(1-2),133-145.

Burton, C.K.,1973. Mesozoic. In: Gobbett, D.J., & Hutchison, C.S.
(Eds.), Geology of the Malay Peninsula. Wiley-Interscience,
New York, 97-141.

Cocks,L.R.M.,Fortey,R.A. & Lee, C.P.,2005. Areview of Lower
and Middle Palaeozoic biostratigraphy in west peninsular
Malaysia and southern Thailand in its context within the
Sibumasu Terrane. Journal of Asian Earth Sciences, 24,
703-717. https://doi.org/10.1016/j.jseaes.2004.05.001.

Girard, F., Ghienne, J.F. & Rubino, J.L., 2012. Occurrence of
hyperpycnal flows and hybrid event beds related to glacial
outburstevents inalate Ordovician proglacial delta (Murzuq
Basin, SW Libya). Journal of Sedimentary Research, 82,
688-708. https://doi.org/10.2110/jsr.2012.61.

Gray, J.E., 1854. Additions and corrections to the arrangement
of the families of bivalve shells. The Annals and Magazine
of Natural History, 2(14), 21-28.

Grobben, K.,1894. Zur Kenntnis der Morphologie, der
Verwandtschaftsverhdltnisse und des Systems der
Mollusken. Sitzungsberichte der Kaiserlichen Akademie
der Wissenschaften. Mathematisch-Naturwissenschaftliche
Classe, 103, 61-86.

Hamada, T., 1968. Ambococliids from Red Beds in the Malayan
Peninsula. Geology and Palacontology of Southeast Asia,
5, 13-25.

Hamada, T., 1969. Late Palacozoic brachiopods from redbeds
in the Malayan Peninsula. Geology and Palacontology of
Southeast Asia, 6, 251-264.

Hosgor, 1., Okan, Y. & Gonclioglu, M.C., 2012. Posidonia
becheri Bronn, 1828 from the Tournaisian of SE Turkey: A
palaeobiogeographic enigma. Comptes Rendus Palevol, 11,
13-20. https://doi.org/10.1016/j.crpv.2011.09.003.

Hutchinson, T.W. & Stumm, E.C., 1965. Upper Devonian and

168

Warta Geologi, Vol. 51, No. 3, December 2025



THE BIVALVE EUCHONDRIA FROM THE KUBANG PASU FORMATION

Lower Mississippian pectinoid pelecypods from Michigan,
Ohio, Indiana, Towa, and Missouri. Contributions from the
Museum of Paleontology, University of Michigan, 20, 1-48.

Jones, C.R., 1981. The geology and mineral resources of Perlis,
North Kedah and the Langkawi Islands. Geological Survey
of Malaysia District Memoir, 17. 257 p.

Kobayashi, T. & Hamada, T., 1966. A new Proetoid trilobite from
Perlis, Malaysia (Malaya). Geology and Palaecontology of
Southeast Asia, 2, 245-252.

Kobayashi, T. & Hamada, T., 1973. Cyrtosymbolids (Trilobita)
from the Langgun Red Beds in Northwest Malaya, Malaysia.
Geology and Palaecontology of Southeast Asia, 12, 1-28.

Lee, C.P,, 2009. Palaecozoic stratigraphy. In: Hutchison, C.R.
& Tan, D.N.K. (Eds.), Geology of Peninsular Malaysia.
University of Malaya and Geological Society of Malaysia,
Kuala Lumpur. 107 p.

Linnaeus, C., 1758. Systema Naturae Per Regna Tria Naturae,
Secundum Classes, Ordines, Genera, Species, Cum
Characteribus, Differentiis, Synonymis, Locis. Impensis
Direct. Laurentii Salvii, Holmiae (Stockholm). 1(10) [iii],
824 p.

Malaysian-Thai Working Group, 2009. Geology of the Bukit Batu
Puteh-Satun Transect Area along the Malaysia-Thailand
Border. Geological Papers Vol. 8. Minerals and Geoscience
Department Malaysia, Kuala Lumpur. 111 p.

Meek, FB., 1874. New Genus Euchondria Meek. American
Journal of Science, 7(3), 445.

Metcalfe,1.,2011. Tectonic framework and Phanerozoic evolution
of Sundaland. Gondwana Research, 19, 3-21. https://doi.
org/10.1016/j.gr.2010.02.016.

Metcalfe, 1., 2013. Tectonic evolution of the Malay Peninsula.
Journal of Asian Earth Sciences, 76,195-213. https://doi.
org/10.1016/j.jseaes.2012.12.011.

Newell, N.D., 1938. Late Paleozoic pelecypods: Pectinacea. State
Geological Survey of Kansas Bulletin, 10, 1-123.

Newell, N.D. & Boyd, D.W., 1995. Pectinoid bivalves of the
Permian-Triassic crisis. Bulletin of American Museum of
Natural History, 227, 1-95.

Peakall, J., Best, J., Baas, J.H., Hodgson, D.M., Clare, M.A.,
Talling, P.J., Dorrell, R.M. & Lee, D.R.,2020. An integrated
process-based model of flutes and tool marks in deep-water
environments: Implications for palacohydraulics, the Bouma
sequence and hybrid event beds. Sedimentology, 67, 1601-
1666. https://doi.org/10.1111/sed.12727.

Rasyidah,A.A.H., Tan,N.A.N., Zainal, H. & Amir Hassan, M.H.,
2017. Carboniferous plant fossils from the Kubang Pasu
Formation, Pokok Sena, Kedah. Warta Geologi, 43, 305.

Rathmann, S.D. & Amler, M.R.W., 1992. Bivalven aus dem
Unter-Karbon von Aprath (Wuppertal, Bergisches Land).
Geologica et Palacontologica, 26, 35-71.

Ridd,M.F.,2013. AMiddle Permian—Middle Triassic accretionary
complex and a Late Triassic foredeep basin: Forerunners of
an Indosinian (Late Triassic) thrust complex in the Thailand—
Malaysia border area. Journal of Asian Earth Sciences, 76,
99-114. https://doi.org/10.1016/]j.jseaes.2012.09.030.

Sarkar, S.S., 1972. On the Posidonia from Rebak Islands
Langkawi, West Malaysia. Newsletter of the Geological
Society of Malaysia, 37, 5-10.

Vesely, F.F. & Assine, M.L., 2006. Deglaciation sequences in the
Permo-Carboniferous Itararé Group, Parana Basin, southern
Brazil. Journal of South American Earth Sciences, 22(3—4),
156-168. https://doi.org/10.1016/j.jsames.2006.09.006.

Waterhouse, J.B., 2008. Aspects of the evolutionary record
for fossils of the bivalve subclass Pteriomorphia Beurlen.
Earthwise, 8, 1-220.

Yates, P.J., 1962. The palacontology of the Namurian rocks
of Slieve Anierin, Co. Leitrim, Eire. Palacontology, 5(3),
355-443.

Zaiton, H. & Basir, J., 2000. The occurrence of thrusts in North
Kedah and Perlis. Warta Geologi, 26(5), 17-20.

Manuscript received 20 August 2025;
Received in revised form 29 October 2025;
Accepted 21 November 2025
Available online 30 December 2025

Warta Geologi, Vol. 51, No. 3, December 2025

169




