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Paleozoic Strata in the Lankawi Geopark, Malaysia: Correlation with
Paleozoic Strata in the Korean Peninsula

In-Chang Ryu*
Department of Geology, Kyungpook National University, Daegu 702-701, Korea

The Lankawi archipelago is located in 30 km western offshore near the Thailand-Malaysia border in west coast of
the Malay Peninsula and consists of 99 (+5) tropical islands, covering an area of about 478 km”. Together with biodi-
versity in flora and fauna, the Lankawi archipelago displays also geodiversity that includes rock diversity, landform
diversity, and fossil diversity. These biodiversity and geodiversity have led to the Lankawi islands as a newly emerging
hub for ecotourism in Southeast Asia. As a result, the Lankawi islands have been designated the first Global Geopark
in Southeast Asia by UNESCO since July 1st, 2007. The geodiversity of Lankawi Geopark today is a result of a very
long depositional history under the various sedimentological regimes and paleoenvironments during the Paleozoic, fol-
lowed by tectonic and magmatic activities until the early Mesozoic, and finally by surface processes that etched to the
present beautiful landscape. Paleozoic strata exposed in the Lankawi Geopark are subdivided into four formations that
include the Machinchang (Cambrian), Setul (Ordovician to Early Devonian), Singa (Late Devonian to Carboniferous),
and Chuping (Permian) formations in ascending order. These strata are younging to the east, but they are truncated by
the Kisap Thrust in the eastern part of the islands. Top-to-the-westward transportation of the Kisap Thrust has brought
the older Setul Formation (and possibly Machinchang Formation) from the east to overlay the younger Chuping and
Singa formations in the central axis of the Lankawi islands. Triassic Gunung Raya Granite intruded into these sedimen-
tary strata, and turned them partially into various types of contact metamorphic rocks that locally contain tin mineral
deposits. Since Triassic, not much geologic records are known for the Lankawi islands. Tropical weathering upon rocks
of the Lankawi islands might have taken place since the Early Jurassic and continues until the present. This weather-
ing process played a very important role in producing beautiful landscapes of the Lankawi islands today.

Key words : Lankawi Geopark, geodiversity, Paleozoic strata, Kisap thrust, Gunung Raya granite
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Fig. 1. Map of south-castern Asia, showing the tectonic
boundaries of the Sibumasu and neighbouring terranes
(after Cocks er al., 2005).
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Fig. 2. Simplified geologic map of the Lankawi Island, Malaysia. Black dotted line represents the Kisap Thrust (modified

from Ali et al., 2008).
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Fig. 3. Stratigraphic nomenclature and major geologic events of the Paleozoic strata, Lankawi Island (after Ali ef al., 2008).
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Fig. 4. Distribution of principal continental terranes and
sutures of East and Southeast Asia. WB=West Burma;
SWB=Southwest Borneo; S=Semitau Terrane; HT=Hainan
Island terranes; L=Lhasa Terrane; QT=Qiangtang Terrane;
QS=Qamdo--Simao Terrane; SI=Simao Terrane; SG=
Songpan Ganzi accretionary complex; KL=Kunlun Terrane;
QD=Qaidam Terrane; Al=Ala Shan Terrane; KT=
Kurosegawa Terrane (after Metcalf, 2006).
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CAMBRO-ORDOVICIAN
(TREMADOC)

B Aporthophyla tianfingshanensis
& Brachyhipposiderus  spp.

B Peclerophon orhierti

Q Spanodoma  spp.

& Serratognathus

V Tasmanognathis

A Songraoia spp. [ ] Lane

4+ Aurilododus D
$x Asaphopsoides Shaliow Sea
Deep Sea

7 Koraipsis

CONOBDONTS
& Nericodus and
Tuberacostadontus
BRACHIOPODS
R Rerielle Fuuna

dho SR IO f T B
Zoue

Fig. 5. Reconstructions of eastern Gondwanaland for (a)
Cambro-Ordovician (Tremadoc) and (b) Mid-Late Silurian
showing the postulated positions of the East and Southeast
Asian terranes, distribution of land and sea, and shallow-
marine fossils that illustrate Asia-Australia connections at
these times. NC=North China; SC=South China; T=Tarim;
I=Indochina/East Malaya/West Sumatra; QI=Qiangtang;
[=Lhasa; S=Sibumasu; WB=West Burma; WC=Western
Cimmerian Continent; GI=Greater India (after Metcalf, 2006).
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Fig. 6. Reconstruction of eastern Gondwanaland for the
Late Devonian to Lower Carboniferous (Tournaisian)
showing the postulated positions of the East and Southeast
Asian terranes, distribution of land and sea, and opening of
the Palaeo-Tethys ocean at this time. Also shown is the
distribution of the endemic Tournaisian brachiopod genus
Chuiella. NC=North China; SC=South China; T=Tarim;
I=Indochina/East Malaya/West Sumatra; QI=Qiangtang;
L=Lhasa; S=Sibumasu; WB=West Burma; WC=Western
Cimmerian Continent (after Metcalf, 2006}.
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Fig. 7. Palacogeographic reconstructions of the Tethyan region for (a) Early Carboniferous, (b) Early Permian, (c) Late
Permian and (d) Late Triassic showing relative positions of the East and Southeast Asian terranes and distribution of land and
sea. Also shown is the distribution of the Early Permian cold-water tolerant conodont Vjalovognathus, and the Late Permian
Dicynodon locality on Indochina in the Late Permian. SC=South China; T=Tarim; I=Indochina; Em=East Malaya, WS=West
Sumatra; NC=North China; SI=Simao; S=Sibumasu; WB=West Burma; Q[=Qiangtang; L=Lhasa; WC=Western Cimmerian

Continent (after Metcalf, 2006).
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Fig. 8. Conceptual cross-sections illustrating formation of the Bentong—Raub Suture by subduction of the Palaco-Tethys
Ocean and collision of the Sibumasu and Indochina terranes (after Metcalf, 2000).
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Fig. 10. Crustal blocks and massifs of the Korean
Peninsula and adjacent northeast Asia. NM: Nangrim
Massif; PB: Pyeongnam Basin; IB: Imjingang Belt; GM:
Gyeonggi Massif; OB: Okcheon Belt; YM: Yeongnam
Massif (after Chough et al., 2000).
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Fig. 11. Paleogeographic map of northeast Asia. A. Pre-Triassic. B. Early Triassic. NCB=North China Block, SCB=South
China Block, NM=Nangrim Massif, PB=Pyongnam Basin, TB=Tacbacksan Basin, KM=Kyonggi Massif, YM=Yongnam
Massif, OB=Okchon Basin, FP=Farallon Plate, IP=Izanagi Plate, KP=Korea Plateau, HSZ=Honam Shear Zone,
SKTL=South Korean Tectonic Line (after Chough et al., 2000).
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Fig. 12. Stratigraphic classification of the Cambro-
Ordovician Joseon Supergroup, Taebacksan Basin, Korea
{modified from Cheong, 1969).

Fig. 13. Outcrop photograph of the Cambrian Machin-
chang Formation in the Cambrian Geoforst Park (after Lee,
2006).
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