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The discovery of a Paleodictyon-like trace fossil from the Late
Cambrian Machinchang Formation in Pulau Jemuruk,
Langkawi, Malaysia
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Abstract: Closely spaced polygonal Paleodictyon-like trace fossil was recently discovered in Late Cambrian Machinchang
Formation at Pulau Jemuruk, Langkawi. Each polygon is bounded by six segments of ridges forming unique hexagonal
framework. The Jemuruk fossil has an epi-relief origin, contrary to the hypo-relief burrow Paleodictyon. The Jemuruk
trace fossils formed in relatively shallower marine environment compared with other known Paleodictyon. This study
shows that the Kinneyia structure found in the same layer originated from these Paleodictyon-like trace fossils.

Abstrak: Surihan berbentuk poligon menyerupai Paleodictyon telah ditemui dalam batuan Kambria Akhir Formasi
Machinchang di Pulau Jemuruk, Langkawi. Setiap ruang fosil surih ini dissmpadani enam segmen permatang membentuk
kerangka heksagon yang menarik. Fosil Jemuruk berasalan epi-jasatimbul manakala Paleodictyon adalah sejenis
korekan hipo-jasatimbul. Fosil surih Jemuruk terbentuk pada sekitaran laut lebih cetek berbanding dengan Paleodictyon
yang diketahui. Kajian juga menunjukkan bahawa struktur Kinneyia yang ditemui dalam lapisan yang sama adalah

berasal daripada fosil surih seakan Paleodictyon ini.

INTRODUCTION

The Machinchang Formation is perhaps the best
described Cambrian rock formation in Malaysia. Despite
being one of the oldest rock formation in the country, most
of its rocks are neither strongly deformed nor highly
metamorphosed. This phenomenon has attracted many
geologists to visit and enjoy studying them, in particular
some of their classical text book examples of sedimentary
structures and trace fossils. First described by Jones (1961),
the Machinchang Formation was named after the Mount
Machinchang (see Jones, 1973) and surrounding hill ridges
in the northwest of Pulau Langkawi (Fig. 1). The oldest
part of the formation was recorded by Jones (1973) and
Lee (1980a, 1983) in the core of the Machinchang anticline
exposed in the Datai area. From the Datai area, the
formation gets progressively younger toward the west to
the Tanjung Chinchin and toward the east to the Teluk
Kubang Badak. The transitional beds to the overlying
Ordovician Setul Limestone are exposed at Tanjung Sabung,
on the eastern coast of Teluk Kubang Badak.

Fossil occurrences in the Machinchang Formation have
been reported by Jones (1961, 1981), Lee (1980a, 1980b,
1983), Yap (1980b) and Mohd Shafeea Leman (19973, b).
These reports are mostly concerning fragments of trilobites,
brachiopods and trace fossils found on the rocky coast of
Pulau Jemuruk and the nearby onshore coast of Teluk
Kubang Badak. These authors could only suggest a tentative
Late Cambrian age for the Pulau Jemuruk and Teluk Kubang
Badak sequences which represent the uppermost part of the
Machinchang Formation. Jones (1961,1968) suggested a
Cambrian age for this formation based on correlation with

the Tarutao Formation described (later) by Teroaka et al.
(1982) from Ko Tarutao in southern Thailand. The later
has a comparatively similar lithological sequence with the
Machinchang Formation and is a northern extension of the
Machinchang Formation beyond the Malaysia-Thailand
border. The upper part of the Tarutao Formation has been
assigned to late Cambrian based on trilobites described by
Kobayashi (1957) from Ko Tarutao. Up till now, there are
no fossil records in the older part of the formation. Thus,
the actual age range of the Machinchang Formation and the
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Figure 1. he distribution of the Machinchang Formation and the
location of Pulau Jemuruk.
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Jones (1961, 1968, 1973, 1981) and Lee (1980a, 1983)
described the Machinchang Formation as mainly of shallow
marine deposit. However, Mohd Shafeea Leman (1997a)
suggested that the fine-grained sediments at Pulau Jemuruk
might have been deposited in a relatively confined
depositional environment. Perhaps during the maximum
marine transgression this confined environment might
reached its maximum water depth, but there is still lack of
evidence to support the presence of turbidity current in
Jemuruk Island. Therefore the possibility for any
graphoglyptid burrow to survive normal bottom current
deposition seems to be unlikely. Limited mudstone poses
another problem for the Paleodictyon-making creature to
lived and grazed. Therefore, these Paleodictyon-like trace
fossils most probably are new type of trace fossils and
probably deposited in shallower marine environment than
that of Nereites Ichnofacies. Other trace fossils also indicate
a relatively shallower depositional environment.

CONCLUSION

In terms of their structural layout, the studied trace
fossil resembles Paleodictyon (Glenodictyum) minimum
Sacco found widespread in deep marine Cretaceous through
Early Tertiary. However, the Jemuruk trace fossils have a
different origin and lived in different palacoenvironment
compared with other known Paleodictyon. The Jemuruk
trace fossils are an epi-relief traces while Paleodictyon has
a hypo-relief origin. Paleodictyon was originated in the
deep marine environment while the Jemuruk trace fossil
horizons were deposited in a shallow marine environment.
The supposed Kinneyia structures found in the same layer
are believed to be erosional product of these Paleodictyon-
like trace fossils.
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