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ABSTRACT

Twenty-six Middle Permian and one Late Permian brachiopod taxa are described, based on
new specimens from Cambodia, mainland Thailand, and Peninsular Malaysia. Eight new
species, Schuchertella yanagidai, Paraplicatifera thaica, Tyloplecta gobbetti, Tyloplecta
pseudogobbetti, Liraplecta khokiensis, Monticulifera khaowangensis, Composita permica,

and Hustedia indosinica, are proposed.

A new marine biogeographic province, the Indochinese Province, is proposed for the Early—
Middle Permian biota of the Indochina Terrane and adjacent microterranes, which is distinct
from the tropical Cathaysian Province. It is characterised by species-level endemism and
inclusion of extra-Cathaysian elements, absent from the Cathaysian Province but common in
the Cimmerian to peri-Gondwana regions. Permian latitudes of the Indochinese Province are

estimated to be around 10°S to 20°S.

Early Middle Permian (Roadian) brachiopods of Sibumasu and peri-Gondwanan affinity
occur on the East Malaya Terrane. They probably migrated from shallow waters of the
Sibumasu Province across the Palaco-Tethys seaway, when East Malaya was more proximal
to Sibumasu and was in higher latitudes than the Indochina Terrane, and was under temperate
climatic influence. The Palaco-Tethys seaway in SE Asia must have been narrower than

previously interpreted by some authors to allow such faunal traffic during the Middle Permian.

The Sukhothai-Eastmal Island-arc System, with a Late Permian to Early Triassic marine
succession that is absent from the Indochina Terrane, is proposed for a Permian island arc
developed off the western Indochina Terrane. It comprises the Lancang, Sukhothai,
Chanthaburi, East Malaya, and West Sumatra terranes. The Lancang and Chanthaburi terranes

are newly proposed.

Two parallel tectonic suture zones are recognised in mainland SE Asia; the Palaeo-Tethys
Suture Zone for a Middle Devonian to late Middle Triassic vast ocean closed along the
Changning—Menglian, Inthanon, Rayong, and Bentong—Raub sutures, and a Permian back-arc

basin that was closed along the Jinghong, Nan, to Sra Kaeo sutures. The Rayong and

v



Jinghong sutures are newly defined. The Nan Suture is no longer correlated with the
Ailaoshan Suture of Yunnan, and the extent of the Simao block, defined as a subterrane of the

Indochina Terrane, is considerably revised.

Mesozoic, mainly Triassic, granitoids distributed over the western Indochina Terrane are
called peri-Indochina granitoids, which are interpreted to be of post-collisional/orogenic
origin that may be intimately related to the Indosinian Orogeny. The granitoids are separated
from the Permo-Jurassic Eastern Granitoid Province of arc origin; they possibly represent a

new granitoid province. The extent of the long-established Eastern Province is revised.

A new model for the Permian tectonic evolution and palacogeography of SE Asia is presented.
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Figure 5.3 Haydenella granti Yanagida and Nakornsri, 1999 from Khao Wang, central
Thailand.

Figure 5.4 Paraplicatifera thaica n. sp. from Khao Wang, central Thailand.

Figure 5.5 Retimarginifera sp. aff. R. celeteria Grant, 1976 from the Bera South beds
(lower Bera Formation) in Peninsular Malaysia (1)

Figure 5.6 Retimarginifera sp. aff. R. celeteria Grant, 1976 from the Bera South beds
(lower Bera Formation) in central Peninsular Malaysia (2)

Figure 5.7 Transennatia termierorum Sone in Sone et al., 2001 from the Sisophon
Limestone, western Cambodia.

Figure 5.8 Transennatia sp. from the Sisophon Limestone, western Cambodia.

Figure 5.9 Tyloplecta gobbetti n. sp. from the Sisophon Limestone, western Cambodia.

Figure 5.10  Tyloplecta pseudogobbetti n. sp. from Khao Wang, central Thailand.

Figure 5.11  Liraplecta khokiensis n. sp. from Khao Khok, central Thailand (1).

Figure 5.12  Liraplecta khokiensis n. sp. from Khao Khok, central Thailand (2).

Figure 5.13  Liraplecta khokiensis n. sp. from Khao Khok, central Thailand (3).

Figure 5.14  Liraplecta sumatrensis (Roemer, 1880) from the Silungkang Formation of
central Sumatra, Indonesia.

Figure 5.15  Waagenoconcha sp. from the Sisophon Limestone, western Cambodia.

XViil



Figure 5.16
Figure 5.17

Figure 5.18

Figure 5.19
Figure 5.20

Figure 5.21

Figure 5.22

Figure 5.23

Figure 5.24

Figure 5.25
Figure 5.26

Figure 5.27
Figure 5.28
Figure 5.29
Figure 5.30

Figure 5.31
Figure 5.32
Figure 5.33
Figure 5.34

Figure 5.35

Figure 5.36

Compressoproductus sp. from Khao Wang, central Thailand.

Magniplicatina sp. from the Bera South beds (lower Bera Formation), central
Peninsular Malaysia.

Monticulifera cambodgiensis (Mansuy, 1913) from the Sisophon Limestone,
western Cambodia.

Monticulifera khaowangensis n. sp. from Khao Wang, central Thailand.
Comparison of ventral profile between Monticulifera cambodgiensis (Mansuy,
1913) and Monticulifera khaowangensis n. sp.

Gubleria disjuncta Termier and Termier, 1960 from the Sisophon Limestone,
western Cambodia.

Gubleria disjuncta Termier and Termier, 1960 from the upper Bera Formation,
central Peninsular Malaysia (1).

Gubleria disjuncta Termier and Termier, 1960 from the upper Bera Formation,
central Peninsular Malaysia (2).

Oldhamina squamosa Huang, 1932 from the Khao Ipring shale near Klaeng,
East Thailand.

Types of anterior commissure in Acosarina and Orthotichia.

Acosarina kanmerai Yanagida and Nakomnsri, 1999 from Khao Khok, central
Thailand.

Composita permica n. sp. from Khao Wang, central Thailand (1).

Composita permica n. sp. from Khao Wang, central Thailand (2).

Serial sections of Composita permica n. sp.

Composita? indosinensis (Mansuy, 1914) from the Sisophon Limestone,
western Cambodia.

Cleiothyridina indosinensis (Mansuy, 1914) from the Sisophon Limestone,
western Cambodia.

Cleiothyridina sp. from Khao Wang, central Thailand.

Hustedia indosinica n. sp. from Khao Krachieo, central Thailand.
Alphaneospirifer sp. from the Sisophon Limestone, western Cambodia.
Reticulariina? cambodgiensis (Mansuy, 1914) from Khao Krachieo, central
Thailand.

Reticulariina? cambodgiensis (Mansuy, 1914) from the Sisophon Limestone,

western Cambodia.
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CHAPTER SIX

Figure 6.1 Three brachiopod species from the Sermin beds (Roadian) of Johore,
Peninsular Malaysia (East Malaya Terrane).

Figure 6.2 Brachiopod Karavankina sp. from the Sermin beds (Roadian) of northern
Johore, Peninsular Malaysia.

Figure 6.3 Middle Permian occurrences of three brachiopod genera (Caricula,
Pseudoleptodus, and Karavankina).

Figure 6.4 Middle Permian occurrences of three brachiopod genera (Retimarginifera,
Magniplicatina, and Permundaria).

Figure 6.5 Unpublished species of Magniplicatina from the Kepis Formation, Negeri
Sembilan, Peninsular Malaysia (East Malaya Terrane).

Figure 6.6 Comparison chart of selected brachiopod taxa among three correlated horizons
of the early Capitanian of the Indochinese Province.

Figure 6.7 Early Permian and Middle Permian occurrences of the brachiopod genus
Liraplecta Jin and Sun, 1981.

Figure 6.8 Capitanian (late Middle Permian) occurrences of Small foraminifer genus
Hemigordiopsis Reichel, 1945.

Figure 6.9 Occurrences of the Capitanian (late Middle Permian) foraminifer genus
Sphairionia Nguyen, 1988.

Figure 6.10  Occurrences of two Wordian—Capitanian (Middle Permian) coral genera
Wentzelloides Yabe and Minato, 1944 and Multimurinus Fontaine, 1967.

Figure 6.11  Simplified stratigraphy of the East Malaya Terrane with temporal changes of
bioprovincial affinity and palaeoclimate.

Figure 6.12  Hierarchical classification and changing natures of Permian marine provinces
in the eastern Tethys to Australian peri-Gondwana.

CHAPTER SEVEN

Figure 7.1 SE Asian terrane map showing approximate locations and ages of radiolarian-
bearing deep-water sediments found in tectonic sutures.

Figure 7.2 Age ranges of deep-water or pelagic sediments found in each suture of the

former Palaeo-Tethys Ocean and the Jinghong to Sra Kaeo Back-arc Basin.
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Figure 7.3

Figure 7.4

Figure 7.5

Figure 7.6

Figure 7.7

Figure 7.8

Figure 7.9

Figure 7.10

Figure 7.11
Figure 7.12

Figure 7.13

Figure 7.14

Figure 7.15

Figure 7.16

Figure 7.17

Stratigraphic range chart of the Palaeo-Tethys Ocean and the Jinghong to Sra
Kaeo Back-arc Basin in SE Asia.

Schematic palaeogeographic reconstruction of Sashida et al. (1999) for
depositional environments of Middle Triassic sedimentary units.

Distribution of granite provinces within the SE Asian tin belt proposed by
Cobbing et al. (1986).

Revised classification of granitoid provinces in SE Asia, with peri-Indochina
granitoids.

Comparison chart of granitoid provinces, including peri-Indochina granitoids,
in SE Asia.

Tectonic concept of Mitchell (1977) for SE Asia.

Tectonic interpretation of Hutchison (1989) for Malay Peninsula.

Tectonic interpretation of Metcalfe (2000) for the formation of the Bentong-
Raub Suture.

Tectonic development of mainland Thailand interpreted by Ueno (1999).
Tectonic evolution of Thailand from the Late Carboniferous to the Cretaceous
proposed by Bunopas (1981).

Stratigraphic correlation chart of the Sibumasu, Sukhothai, Chanthaburi, East
Malaya, West Sumatra, and Indochina terranes.

Palaeogeographic reconstructions of the Late Devonian and the Early
Carboniferous.

Tectonic evolution of SE Asian terranes in respect with the Palaeo-Tethys
opening and closing during the latest Carboniferous to the Early Jurassic.
Palaeogeographic reconstruction of SE Asia from the Early Permian through to
the Early Jurassic in regional view.

Early and Middle Permian palaeogeographic reconstructions of the Tethyan

region in global view.
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