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Paleontological Study of Fusulinoidean Fossils from the

Terbat Formation, Sarawak, East Malaysia

Takuya SAkaMOTO* and Takeshi ISHIBASHI

Abstract

Carboniferous-Permian rocks belonging to the Terbat Formation are restrictively
distributed at the southern area of Kuchin of west Sarawak, East Malaysia, Borneo. The
formation is composed of limestone, chert, and shale. The present paper deals with the
smaller foraminifers and fusulinoidean fossils of which are given paleotntological
descriptions . Twenty-nine species including 9 unidentified species of 18 genera of
fusulinoidean fossils are described. They comprise such genera as Millerella, Ozawainella,
Pseudostaffella, Fusiella, Schubertella, Boultonia, Profusulinella, Fusulinella, Beedeina,
Fusulina, Quasifusulina, Darvasites, Chusenella, Rugosofusulina, Paraschwagerina Triticites,
and Sphaeroschwagerina. The micropaleontological reports on foraminifers including
fusulinoidean fossils (VacHarD, 1990) and conodont (METCALFE, 1985) of the Terbat
Formation have been published. This is the report describing the fusulinoidean fossils on the
basis of many samples around Terbat area. Other associated smaller foraminifers,
bryozoans, ostracods, algae, corals, and crinoids are also illustrated.

The fusulinoidean fauna is ranging from the Middle Moscovian of lower Upper
Carboniferous up to Upper Asselian of the lower Lower Permian, and correlated with the
previously known fusulinoidean zones and fauna of the Eastern Tethys region including
Thailand, South China, and Japan.
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1. Introduction

The State of Sarawak, most of which is covered with jungle, is located in Northwest Borneo,
East Malaysia, as shown in Fig. 1. The village of Terbat is situated approximately 70 km to the
south-southeast of Kuching, the capital of Sarawak State (Fig. 2). The distribution of the Terbat
Formation shows a belt, centering Terbat, about 3 km wide, extending about 13 km in a northwest-
southeast direction. The central part of the Terbat Formation belt is crossed by the Sungai (=river)
Kedup from west to east-winding intensely with some tributaries. Its drainage area is the very
low-lying country and called Kedup Valley. The formation also crops out at Gunong (=mountain)
Selabor, about 5 km northwest of Terbat (northwest end of the belt) and forms a steep limestone
hill 400 m high which contrasts with the area of low relief in the Kedup Valley (Fig. 3). An extensive
cave system penetrates the complete length of the hill. The Terbat Formation comprises
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Fig. 1. Index map of study area of Borneo, East Malaysia.

limestone, chert, and shale. Limestone is the most common rock type of formation and frequently
contains abundant foraminifers of Carboniferous-Permian.

Paleozoic rocks in the Kedup Valley were first proved by KRekeLER (1932, 1933) and reported
the occurrence of fossiliferous Paleozoic rocks by KREkELER (1955). The Terbat Formation was
named and described by HaILE (1954) who accorded it a Carboniferous-Permian age based on
identification of foraminifers by the late A. G. Davis. The Gunong Selabor area was briefly mapped
by WiLrForD (1955) and his list of fossils from the formation contains the following fusulinoideans:
Parafusulina cf. granum avenae (ROEMER), P. sp., ?P. sp. and ?Staffella sp., in association with other
foraminifers, algae, radiolaria and coelentelata.

CuMMINGS (1955, 1962) recognized 23 species of foraminifers from this formation with
illustrations of specimens in a few plates, describing the concise characters of some ones, and
included fusulinoideans of the following species: Schwagerina spp., Pseudoschwagerina (Zellia)
heritschi heritschi KAHLER and KAHLER, P. cf. uber THOMPSON and HAZZARD, P. spp., Paraschwagerina
cf. gigantea (WHITE), P. spp. and Staffella? spp. The age of the fauna was determined as Lower
Permian. Nearly the same species reported by CumminGs (1962) were listed by WiLrorp and KHo
(1965), and they newly identified Triticites sp., Quasifusulina sp., ?Pseudofusulina sp. and Schubertella
sp. with no paleontological description.

SANDERSON (1966) reported only the names of the fusulinoideans contained in the limestone
collections from both Gunong Selabor and Kedup Valley as follows : Taitzehoella librovitchi (DUTKEVICH),
Profusulinella cf. priscoidea RAUSER-CHERNOUSSOVA, P. cf. regia THOMPSON, Pseudostaffella sphaeroidea
(MOLLER), P. greenlandica Ross and DUNBAR, Fusulinella sp., F. cf. eopulchra RAUSER-CHERNOUSSOVA,
?Paraeofusulina sp., Ozawainella cf. mosquensis RAUSER-CHERNOUSSOVA, Fusiella sp., Fusulina sp., and
Millerella sp. He concluded the formation to extend down into the lower Upper Carboniferous
(Moscovian and Upper Bashkirian).
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Recently, YIN (1991) briefly summarized the geology of Malaysia, and listed the fusulinoidean species
(without any descriptions) from the Terbat Formation, whole mentioned above. The general geology of
the Terbat Formation was reported by FONTAINE (1990) and VARCHARD (1990). The latter also described
some foraminifes and concluded that the Terbat Formation was from the late Late Moscovian to the
Late Artinskian in age. So far the usual limitations imposed on detailed systematic description of
fusulinoidean fossils are enhanced in the case of the Terbat Formation by the extensive destruction and
alteration of the microfaunal content during diagenesis. As a result, majority must be mere generic
determinations (several are indeterminable of even genera), and only in a few instances is it possible to
recognize individual species on the inadequate morphological detail available.

It is a matter of common knowledge that the fusulinoideans play very considerable roles in the
correlations between the Carboniferous-Permian calcareous rocks, which have a wide distribution over
the world. Nevertheless, so far as the Terbat Formation is concerned, there are no systematic
description and quite few illustrations of fusulinoidean fossils until now. Consequently it has been difficult
to correlate the fusulinoideans from the formation with any other fusulinoidean fauna, and also to
determine the precise geologic age.

Based on these facts, the present paper deals with the systematic paleontology of the fusulinoidean
fossils collected from the Terbat Formation. Additionally, the correlation with other fusulinoidean fauna
of Eastern Tethys Realm is discussed in this paper. In order to enter into particulars of fusulinoidean
assemblages, a detailed field survey was carried out in Gunong Selabor and Kedup Valley along Sungai
Kedup and its tributaries (Fig. 3 and Fig. 4). As shown in these figures, limestone spcimens were collected
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Fig. 2. Location and geological maps of Terbat area and Gunong Selabor, Borneo.
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Fig. 4. Location map of samples at the Gunong Selabor, Sarawak.

Fig. 3. The map showing the localities of sampling point at Kedup Valley, Sarawak.

from over 70 localities in the field. The
fusulinoideans and other organisms were
classified and identified by means of the
observations of about 600 thin sections
from the collected limestones. The
distribution of fusulinoidean species in the
collections from Kedup Valley is shown in
Table 1, that from Gunong Selabor in Table
2, and other organisms in Table 3,
respectively. The result of this study has an
important significance in the consideration
of faunal assemblages of Carboniferous-
Permian not only in Malaysia, but also in
the world.

The thin sections with a prefix GK-D
are deposited at the Department of Earth
and Planetary Sciences, Faculty of
Sciences, Kyushu University.
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II. Geology of the Terbat Formation

The Terbat Formation occurs in the Upper Kedup Valley at Terbat Village, the type area, and
in much of the very low-lying country to the south of the Sungai Kedup which is drained by the
several tributaries. The formation also crops out at Gunong Selabor, an isolated precipitous
limestone hill rising to 412 m at sea level and situated about 5 km northwest of Terbat.

According to Pivu (1965), and WIiLFORD and KHo (1965), the Terbat Formation is surrounded by
sediments of the Sadong Formation referred to Triassic. IsHiBASHI (1975) described the Middle
Triassic ammonoid, Sturia aff. sanzovinii (Mojsisovics) from it. The Sadong Formation rests with
angular unconformity on the Terbat Formation , in the Kedup Valley and is in fault contact with
the formation at Gunong Selabor.

According to WiLFORD and KHo (1965), the Terbat Formation, folded strongly, is steeply dipping
and most dips are between 70” and 90°. The strike of the large outcrop referred to the Terbat
Formation in Kedup Valley which has a northwesterly strike parallel to that of the adjacent, and
overlying Sadong Formation. On the other hand, at Gunong Selabor the strike is more variable though
north to north-northeast trends are common. The Terbat formation is at least 900 m thick but the
total thickness cannot be ascertained as neither the base nor the top of the formation is exposed.

The formation is composed of massive limestone, chert and shale. The limestone contains
foraminifers of lower Upper Carboniferous (Upper Bashkirian) to Lower Permian (Sakmarian) (Y,
1991). Recrystallization in the limestone is common and in places is associated with dolomitisation
and silicification. The Terbat Formation limestone from Kedup Valley is gray to dark-gray in color,
massive, sparsely fossiliferous rock, and originally had a microcrystalline calcite (micrite) matrix.
The original textures and fauna of the limestone are partly obliterated by varying degrees of
recrystallization producing coarse-grained clear calcite mosaic. Foraminifers and bryozoan debris
are the most common fossils contained in the limestone. The limestone at Gunong Selabor is
mostly massive and pale-gray in color. The faunal content of the limestone varies from sparse to
abundant. The most widespread fossils are foraminifers and fragments of crinoids, but algae and
bryozoans make up a considerable proportion of some rocks.

Chert is interbedded with the limestone or occurs as rows of nodules parallel to the bedding
planes. Large chert boulders occur throughout the outcrops. The pale colored chert tends to
replace the limestone matrix, and the dark colored chert does the fossil-rich beds. Some
microsections show relict fossil, entirely replaced by silica. The shale forms a distinct belt within
the limestone in the Kedup Valley but at Gunong Selabor it is rare. It is gray to dark-gray color and
some of it is quite calcareous.
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IV. Discussion of fusulinoidean Fauna

The distribution of the total fusulinoidean assemblages collected from the Terbat Formation,
including generic determinations, (several specimens are of family or subfamily rank), is
summarized in Tables 1 and 2. Of which 29 species including 9 unidentified species of 18 genera
are described in this work as follows;

Millerella? sp., Ozawainella spp., Ozawainella ex gr. digitalis MANUKALOVA, Ozawainella cf. mosquensis
RAUSER-CHERNOUSSOVA, Ozawainella angulata (COLANI), Ozawainella cf. pseudotingi DUTKEVICH,
Pseudostaffella sphaeroidea (MOLLER), Fusiella sp., Schubertella spp., Schubertella sp. A, Schubertella
cf. simplex LANGE, Boultonia sp., Profusulinella cf. ovata RAUSER-CHERNOUSSOVA, Fusulinella eopulchra
RAUSER-CHERNOUSSOVA, Beedeina lanceolata (LEE and CHEN), Fusulina pulchella GRYZLOVA

Fusulina spp., Qusifusulina cf. tenuissima (SCHELLWIEN), Darvasites pseudosimplex (CHEN), Darvasites?
sp., Paraschwagerina cf. yanagidai 160, Pseudofusulina cf. tschernyschewi (SCHELLWIEN),
Rugosofusulina cf. extensa (SKINNER and WILDE), Triticites cf. suzukii (OzawA), Triticites cf. haydeni
(OzawaA), Triticites? spp., Chusenella cf. shengi TOoORrRiYamMA and KANMERA, Chusenella cf.
schwagerinaeformis SHENG, and Sphaeroschwagerina aff. sphaerica (SCHERBOVICH).

The followings are discussion of the fauna of each locality where relatively determinable
fusulinoidean fossils were found.

1. TB1, TB2: Neighborhood of Terbat. These massive, dark-gray limestones are composed of
bioclasts (chiefly fusulinoideans, smaller foraminifers and crinoid stems) sparsely distributed in
microcrystalline calcite matrices. Based on DunHaM {1962) and EmBRY and KLovan (1972), they are
assignable to bioclastic wackestones.

The following fusulinoideans have been identified: Sphaeroschwagerina aff. sphaerica
(SCHERBOVICH), Rugosofusulina cf. extensa (SKINNER and WILDE), Pseudofusulina cf. tschernyschewi
(SCHELLWIEN), Darvasites pseudosimplex (CHEN), Chusenella cf. shengi, Quasifusulina cf. tenuissima
(SCHELLWIEN), Parafusulina sp., Triticites? spp., Boultonia sp., Fusiella sp., Schubertella sp., and
Millerella? sp.

Sphaeroschwagerina sphaerica (SCHERBOVICH) was originally described from the European part
of Russia. Subsequently, this species has been described from many localities in the Asian countries
(e.g., Prraxpaivan, 1966; CHEN and Wane, 1983 ), and it is a zonal index species of the upper part of
the Asselian Stage in the type section (WATANABE, 1991). It is associated with Pseudofusulina
tschernyschewi (SCHELLWIEN) in the Central Timan region (WaTanaBE, 1991). The latter ranges up to
the Lower Sakmarian Stage. Sphaeroschwagerina sphaerica was also reported from the limestone
of Noankowtok, Central Thailand by PiTakpaivan (1966). According to LIN et al. (1979),
Rugosofusulina cf. extensa (SKINNER and WILDE) was found from the Pseudoschwagerina zone in the
Chuanshan Formation of Hunan, South China associated with Sphaeroschwagerina sphaerica
(SCHERBOVICH). Quasifusulina tenuissima (SCHELLWIEN) is a common species in the Ural and Tethyan
Lower Permian (Ico, 1972). Chusenella cf. shengi ToriYAMA and KANMERA, and Chusenella cf.
schwagerinaeformis SHENG have been also reported from the Lower Permian of Thailand together
with Rugosofusulina and Sphaeroschwagerina.

All the records cited above indicate that the fusulinoidean fauna of TB1 and TB2 is
undoubtedly referred to the Upper Asselian Stage of Lower Permian and can be correlated to the
Sphaeroschwagerina sphaerica-Pseudofusulina firma Zone of Russia, Sphaeroschwagerina glomerosa
Zone of South China, the limestone of Noankowtok, Central Thailand.
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2. TB5: 2 km down the Sungai Kedup from Terbat. This limestone is dark-gray and sparsely
fossiliferous, chiefly containing fusulinoidean fossils which have suffered recrystallization in several
phases. It has almost the same original lithology and diagenetic history as TB1 and TB2. The
following fusulinoidean species are contained: Darvasites pseudosimplex (CHEN), Darvasites? sp., and
Sphaeroschwagerina? sp.

The specimens of Darvasites contained in the limestone of TB5 do not contribute much to the
age determination because they are too poor to make a comparison with any known species of the
genus. Darvasites pseudosimplex (CHEN) was first described from the Darvasites subzone in
southeast Hunan, South China accompanied with some species of the index genus. This subzone is
correlated to the middle part of the Sakamotozawan Stage in Japan. However, it is extremely
doubtful whether the limestone of TB5 can be correlated with Middle Sakamotozawan because of
the poverty of the information in fauna.

3. TB7: Nearly the same location of TB5. The dark-gray packstone contains fusulinoidean debris
with recrystallized micritic matrix.

The following species have been identified: Sphaeroschwagerina? sp., Quasifusulina sp.,
Triticites? Spp., Boultonia sp., and Schubertella sp. Most of the these genera are known to occur in
rocks of Upper Carboniferous to Lower Permian in age, especially Sphaeroschwagerina occurs in
the Asselian rocks restrictively. Based on the occurrence of Sphaeroschwagerina, this limestone is
probably correlated to the Asselian Stage.

4. GSI1: North side of Gunong Selabor peak. This pale-gray limestone contains quite abundant
foraminifers, and rare algae. This limestone would be originally referred to foraminiferal
packstone, but has undergone recrystallization of the micritic matrix, with the production of a
coarse-grained mosaic of secondary calcite.

Table 1. Distribution of fusulinoidean species of the Terbat Formation at Kedup Valley.

- Loc.No. | TB | TB | TB | TB | 1B | TB | TB | TB
M > |5 | 7 | 8 | 17 | 201 23

1
Rugosofusulina cf. extensa ® @
Darvasites pseudosimplex 7'\ @
Darvasites? sp. V' o
Chusenella cf. shengi VN X
Sphaeroschwagerina aff. sphaerica A | A

S.? sp. A | A

Pseudoschwagerinidae gen.et sp. indet. X

Quasifusulina cf. tenuissima ® @& V'

Paraschwagerina cf. yanagidai X

Schwagerinidae gen. et sp. indet. VN
Triticites? sp. X X

Pseudofusulina cf. tschernyschewi V'

Boultonia  sp. X | A X

Schubertella sp. A A A X | X?
Millerella? sp. A | A

Ozawainellidae gen.et sp. indet. X

© Abundant A : Common X @ Rare




Table 2. Distribution of fusulinoidean species of the Terbat Formation at Gunong Selabor.

species Loc. No.
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39

GS
40

GS
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Schwagerinidae gen. et sp. indet.

X?

X

Triticites cf. haydeni

T cf. suzukii

T2 Spp.

Fusiella  sp. A

Schubertella cf.simplex

S. Spp.

a Jig

Schubertellidae  gen. et sp. indet.

Ozawainella ex gr. digitalis

0. angulata

0. mosquensis

0. cf. pseudotingi

X

0. spp.

Ozawainellidae gen. et sp. indet.

Beedeina lanceolata

B. Sp.

X

Fusulina pulchella

X?

F Sp.

b 1b

a7 X

Fusulinidae gen. et sp. indet.

Fusulinella eopulchra

Profusulinella cf.ovata

Pseudostaffella sphaeroidea

Xle»

(a4

P. Sp.

Pseudostatfellidae gen.et sp. indet.

Profusulinella sp.

Eoschubertella sp.

A7

A?

X7?

Nankinella  sp.

@ : Abundant A @ Common X ! Rare
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The following fusulinoideans have been identified: Beedeina lanceolata (LEE and CHEN),
Beedeina sp., Profusulinella cf. ovata RAUSER-CHERNOSSOVA, Schubertella cf. simplex LLANGE,
Schubertella spp., Fusiella sp., Ozawainella ex gr. digitalis MANUKALOVA, Ozawainella spp., Fusulinella
eopulchra RAUSER-CHERNOUSSOVA, and Pseudostaffella sphaeroidea (MOLLER).

Beedeina lanceolata (LEE and CHEN) and Pseudostaffella sphaeroidea (MOLLER) are well known
species of the Huanglung Limestone, Penchi Series of South and North China (LEE et al. 1930; LN et
al., 1991), and the Ichinotani Formation of Central Japan (Ico, 1972), respectively. They are
corresponding with the upper part of the Moscovian Stage in the standard Carboniferous
subdivision or with the Kurikian Stage in Japan. Schubertella cf. simplex Lange occurs in the
Beedeina konnoi subzone of the Tangshan Formation, Hebei, North China accompanied with many
species of Beedeina. Fusulinella eopulchra RAUSER-CHERNOUSSOVA is obtained from the zone of the
same name, established by Kawano (1961), in Handa Plateau of the Western Chugoku Massif,
Southwest Japan. This zone can be correlated to the Fusulinella biconica Zone of the Akiyoshi
Limestone Group. Based on the facts mentioned above, the limestone collected at GS1 is probably
referred to Upper Moscovian in age.

5. GS3: North side of Gunong Selabor peak. This pale-gray bioclastic wackestone contains only
one fusulinoidean genus and few smaller foraminifers. The following fusulinoideans are included:
Triticites cf. haydeni (OzAwA) and Triticites? Spp.

Triticites haydeni (OzawA) was originally described by Ozawa (1925) and also described by
TorivaMA (1958) from the Akiyoshi Limestone Group, Southwest Japan associated with other
species of Triticites. Triticites aff. haydeni was reported by Ico (1972) from the Triticites ozawai-
Paraschwagerina yanagidai Zone of North Thailand. This zone referred to the Lowest Permian was
established by him in the Ban Num Lum and Tham Nam Maholan sections. Recently, WATANABE
(1991) made a detailed study on the fusulinoidean biostratigraphy based on inflated schwagerinids
of the Upper Carboniferous and Lower Permian, and concluded that the Triticites ozawai-
Paraschwagerina yanagidai Zone can be correlated to the upper part of the Gzhelian Stage.
Accepting his view, the limestone of GS3 is referable to Upper Gzhelian.

6. GS14: Northeast side of Gunong Selabor peak. This limestone, which is pale-gray in color and
originally referred to bioclastic grainstone, contains fusulinoideans and bryozoan debris. The
following fusulinoideans have been identified: Triticites cf. suzukii (Ozawa) and Schubertella cf.
simplex Lange.

Triticites suzukii (OZawA) has been previously known to occur in Japan and Thailand, however,
the views of its stratigraphic position have been different by the students. Consequently, the
geological age of this limestone is here considered as the Gzhelian of Upper Carboniferous.

7. GS21: East foot of Gunong Selabor. This gray limestone assignable to bioclast wackestone has
suffered partial dolomitization. It contains following fusulinoidean fossils: Fusulina pulchella
Gryzlova, and Fusulina sp.

Fusulina pulchella GRyzLOVA, was described from the Mjachkovo horizon in Russia (GRYZLOVA,
1951). The same species was described by 160 (1972) from the Fusulina pulchella Zone of Upper
Moscovian in North Thailand. According to these evidence, the limestone of GS21 is evidently
correlated to the Mjachkovo (upper part of Moscovian) in the Russian Platform, and to the Fusulina
pulchella zone in Thailand.

8. GS32, GS33, GS43, GS47, GS49, GS50, GS52;: Northwest foot of Gunong Selabor. These pale-
gray limestones are moderately fossiliferous and referable to wackestone or packstone. They have
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partially undergone recrystallization of the micritic matrices.

The identified fusulinoidean species are following: Pseudostaffella sphaeroidea (MOLLER),
Pseudostaffella sp., Fusulinella eopulchra RAUSER-CHERNOUSSOVA, Fusulinella sp., Ozawainella
angulata (COLAND, Ozawainella cf. mosquensis RAUSER-CHERNOUSSOVA, Ozawainella cf. pseudotingi
DUTKEVICH, Ozawainella spp., Fusulina spp., and Nankinella sp., associated with Profusulinella sp.,
and Eoschubertella sp. doubtfully.

Pseudostaffella sphaeroidea (MOLLER), abundant in these limestones, occurred from the Podol
to Mjachkovo in Russia (6o, 1972). Ozawainella angulata (COLANI), long-ranging species, has been
found from the Kashira to Mjacjkovo in the type section (Ico, 1972). These two species are found
from the Fusulina pulchella zone of North Thailand by Ico (1972). These two well-known species
are also described from the Fusulina Zone in China, Japan, and other Tethys regions (LIN et al, 1991;
160, 1957, 1972 etc). Ozawainelia mosquensis RAUSER-CHERNOUSSOVA was described from the Kashira
to Podol horizons on the Russian Platform (RAUSER-CHERNOUSSOVA, 1951). Ozawainella pseudotingi
DuTtkevich was reported by LIN er al. (1991) from the rocks of lower Lower Carboniferous to Lower
Permian. Based on these faunal evidence, the present fauna corresponds to that of GS21 and can
be correlated to the upper part of Moscovian in the Russian Platform, the Fusulina pulchella Zone
in Thailand and the Zone of Fusulina or the Kurikian in Japan.

The correlation of the Terbat Formation with other Tethys regions are summarized in Fig. b.

Table 3. Distribuiton of micro organisms except for fusulinoideans from the Terbat Formation.

Loc. No. Kedup Valley Gunong Selabor

species TB{TB|TB|TB|TB|TB|TB GS|GS|GS|GS|GS|{GS|GS|GS|GS|GS|GSIGS|GS|GS|GS|GS
1| 2 [13-1{13-2{ 24 | 26 | 29 I {3 (4 (5 (13 [14[15{18[23[26(27[3342[43[4749

Foraminiferids ®
Nodosaria sp.

Geinitzina sp.
Palaeotextularia sp. [ ]
Endothyra sp. o [ [ ] [ ]
Planoendothyra sp. [ ]
Tetrataxis sp.

Tuberitina sp.

Calcisphaera sp.

Climacammina sp. [ ]

Bradyina sp.
Globivalvulina sp.
Nodosinella sp. [ BK ]

Algae
Vermiporella sp. ®
Pseudovermiporella sp. [ ]
Solenopora sp. [ ] [ ]
Epimastopora sp. [ ]
Parachaetetes sp. ®

Bryozoans
Streblascopora sp.

Penniretepora sp.
Sulcoretepora? sp.

Bryozoan debris o e 000 [ 2K ]

Other Org:
Ostracods [ ]
Crinoid stems [) [ [ o e ® ®

@ : Abundant A : Common X ° Rare
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V. Concluding Remarks

Twnty-nine species and subspecies of fusulinoideans, including 9 unidentified species, of 19
genera are described from the Terbat Formation. All of them are previously established species. The
same unidentified species of fusulinoideans and smaller foraminifers were obtained. The latter is
illustrated in the plates in this paper. They almost belong to the types of fusulinoideans which are
widely distributed geographically in the Late Paleozoic of East Asia. Among the 17 identified species,
9 species are known to occur in Thailand, 8 in South China, Russia, and Japan, and seven in North
China. This indicates that the fusulinoideans of the Terbat Formation have much affinity to those of
their regions. The following faunas are recognized from the present formation in descending order:

Lower Permian

Sphaeroschwagerina aff. sphaerica - Rugosofusulina cf. extensa fauna
Upper Carboniferous

Triticites fauna

Fusulina pulchella - Pseudostaffella sphaeroidea fauna
Profusulinella cf. ovata - Beedeina lanceolata fauna

These four fusulinoidean faunas are ranging from the middle part of Moscovian to the upper
part of Asselian, and correlated to previously known fusulinoidean zones of the Tethyan region
including Thailand, South China, and Japan (Fig. 5). This result obtained in the present study will be
available for the future studies on the faunal assemblage of Carboniferous to Permian in the Tethys
Region. The distribution of the sampling points in Gunong Selabor is restricted within the narrow

Thailand South China Akiyoshi
Geologic Age This Study (INGAVAT et al. ; 1965, (XIANG et al. ; 1980, (OTA ; 1977,
WATANABE ; 1991) etc...) WATANABE ; 1991)
2
i Lo Robustoschw. g X .
Sakmarian Robustoschw. schellwieni [. % L S | Pseudofusu. vulgaris «.
= schellwieni z. =
z >
@ e 3
= E
é Sphaerosch. aff. sphaerica- Sphaeroschwagerina g Sphaeroschwagerina
5 Rugosofusulina cf. extensa f. sphaerica f. z golmerosa 7.
A | b <
- S | Pseudoschwagerina
g Asselian l 5, ) s
g M sl . . . | muongthensis z.
3 ? ) Sphaeroschwagerina zZ
‘&.| constans z.
E i<
Paraschw. indigesta f. 3 =
................................... =
N N <
o Pseudoschw. yanagidai- 4
Triticites fauna P < Triticites simplex Triticites simplex
Gzhelian Triticites ozawai 7. 5 riticites simplex . g riticites simplex z.
l ................. g
I
et
o e Tri. pseudomontiparus <
. 7 Iy , o ;
Kasimovian Protriticites tethydis 7. mesopachus z. Triticites matsumoroi z.
121
B
g Fusulina pulchella- Fusuli Jehell 5
. . . usulina pulchella z. jiv] . . Lo
=l Pseudostaffella sphaeroidea fauna L § £ | Beedeina akiyoshiensis 7.
=
g .................................... < Z
2 . N P oo & . .
= Beedeina lanceolata fauna Hemifusulina (?) thaiensis 7. | | 2 Fusulina-Fusulinellaz. [~ X T
O &) § | Fusulinella biconica z.
T | Moscovian |- 3| = 2
5} 2] & g
. . Bi) ES
& l Beedeina paradistenta z. g = Z
=| g 3
=} 9 Z| 5
Profusulinella pri ki
rofusulinella prisca X
F . 3 £ | Akivoshiella ozawai 7.
- - 5
fimanica z. Profusulinella z. 3
=
Profusulinella parva z. 3 ‘£ | Profusu. beppensis z.
Bashkirian N
Pseudostaff. antiqua 7. Pseudostaff. antiqua 7.

Fig. 5. Correlation chart of fusulinoidean zones of Upper Carboniferous - Lower Permian with
other major areas of Tethys.
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limits in the present investigation. Consequently, more comprehensive survey is necessary for the
clarification of the systematic stratigraphy in the future.

The smaller foraminifers and other organisms associated with fusulinoideans are only
illstrared this rime, but rhey are useful for correlation to fossil assemblegaes of limestones of
other Tethys regions such as South China and Southeast Asia (i.e., [SHIBASHI et al., 1998).

VI. Description of Species

Superfamily Fasulinoidea VON MOLLER, 1878
Family Ozawainellidae THOMPSON and FOSTER, 1937
Subfamily Ozawainellinae THOMPSON and FOSTER, 1937
Genus Millerella THOMPSON, 1942
Millerella? sp.

[PL. 3, Figs. 23-25]

Descriptive Remarks.— Only one axial and two sagittal specimens having very small, lenticular shells
were obtained. Their shells are composed of 3 volutions. In well-oriented specimen (Pl. 3, Fig. 23), axial
length 0.13 mm, median width 0.39 mm and form ratio 0.33. Median width of first to third volutions (.13,
0.22, and 0.39 mm, respectively. Proloculus minute, its outside diameter 40 um. Spirotheca thin; thickness
of outermost volution 15 um. Wall structure obscure owing to recrystallization.

They may belong to the genus Millerella, but they are too poor to make detailed comparison
and specific identification.

Occurrence.— TB1, TB2.

Genus Ozawainella THoMPSON, 1935
Ozawainella ex gr. digitalis MANUKALOVA, 1951
[PL 1, Fig. 2 and 3 : Table 4]
Ozawainella ex gr. digitalis: MANUKALOVA, in RAUSER-CHERNOUSSOVA et al., 1951, p. 132, pl. 10, fig. 3.

Table 4. Measurements of Ozawainella ex gr. digitalis Manukalova in mm.

Width of volutions

No. of N Form Prol.
.. Length Width Ratio Diarm.
1 2 3 4
FPI‘ Y1 020 | 105 | 019 | 0020 | 016 | 030 | 061 | 105
ool 023 | 090 | 026 - 0.14 | 029 | 046 | 090

Description— Test small, discoidal, coiling axis short. Inner 2 volutions round, but outer
volutions subangular to narrowly rounded. Coiling is almost planispiral, involute but partially
evolute in the last volution. Polar regions of outer ones umbilicated. Number of volution 4-5 in
mature specimens. Width 0.90 to 1.05 mm, length 0.20 to 0.23 mm, and ratio width to length 0.22.
Proloculus small with diameter of 20 um. Wall thin, about 20 um of last volution, and dark, but wall
structure obscure owing to recrystallization. Septa completely unfluted throughout. Chomata not
clear and tunnel narrow. The measurements of this species given in Table 4.

Remarks— This species was described in Russia by some authors (e.g., PUTR]A, 1956). In the
taxonomic characters the present form agrees well with their types. The present specimens
resemble Ozawainella stellae MANUKALOVA, but differs in its smaller shell.

Occurrence— GS].
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Ozawainella cf. mosquensis RAUSER-CHERNOUSSOVA,1951
[Pl 1, Figs. 7 and 8]
Compare.-

Ozawainella mosquensis : - RAUSER-CHERNOUSSOVA, in RAUSER-CHERNOUSSOVA et al., 1951, p. 136, 137, pl. 10, figs. 14-16.

Description— Test small, discoidal in shape, involuted with acutely pointed periphery and
depressed umbilical region. Coiling axis straight. Mature shell probably consists of 4 to 5 volutions.
In the tangential section of the specimen (PL 1, Fig. 7), axial length 0.53 mm, radius vector of the last
volution 0.55 mm, and form ratio 0.48.

Width probably third to fifth volutions of this specimen (the first and second volutions can not be
observed).- 041, 0.80, and 1.10 mm, respectively. Shape of each volution essentially the same throughout
growth. Proloculus unknown. Thickness of spirotheca 20 to 28 um. Septa unfluted throughout.
Chomata well-developed, symmetrical and massive. Tunnel path regular, narrow, and low.

Remarks— The present specimens resembles Ozawainella mosquensis RAUSER-CHERNOUSSOVA
described from Russia, in several respects. However, definite specific determination has been
reserved until more materials can be accumulated.

Occurrence— GS49, GSH0.

Ozawainella angulata (CoLANI, 1924)
[PL 1, Figs. 9 and 10; Table 5]

Fusulinella angulata: COLANL, 1924, p. 74, 75, 112, 133, pl. 2, figs. 4, 7-14, 16-18, 20, 21, 26, 34, 35, 41.
Staffella angulata: LEE, CHEN and CHu, 1930, p. 117, 118, pl. 7, figs. 12-21.
Ozawainella angulata: TORIYAMA, 1944, p. 69, 70, pl. 6, figs. 1, 2.
Ozawainella angulata: RAUSER-CHERNOUSSOVA et al., 1951, p. 140, pl. 11, figs. 6, 7.
Ozawainella angulata: 160, 1957, p. 181, 182, pl. 3, figs. 1-3.
Ozawainella angulata: 160, 1972, p. 77, pl. 9, figs. 12-14, 20, 21.
Ozawainella angulata: LEVEN, 1978, p. 85, pl. 1, fig. 9.
Ozawainella angulata: 1.EVEN, 1978, p. 86, pl. 1, fig. 10.
Ozawainella angulata: CHEN and Wane, 1983, p. 31, pl. 1, figs. 20-26.
Ozawainella angulata: Lz, MENG and WU, 1991, p. 78, pl. 13, figs. 1-4.

Table 5. Measurements of Ozawainella angulata (COLANI) in mm.

Nowof . prol Width of volutions
0. O . ‘orm TOl.
sp. Length | Width Ratio Diam.

12|31} 4]s 6
gl 036 | 123 | 029 | 0.020 022 039 | 058 | 0.86 | 1.23
Pl 040 | 933 | 04s | 0.030 | 0.16 | 028 | 0.34 | 080 | 110
Fig.10 | - (hatt) | : : : . . .

Description— Shell small, discoidal in shape with acutely pointed periphery and slightly
convex or depressed poles. Mature shells with 5 to 6 volutions. Axial length 0.36 to 0.49 mm,
median width 1.10 to 1.23 mm, and form ratio 0.29 to 0.45.

Heights of volutions regularly increasing in inner, but rather rapidly in outer ones. Proloculus
minute, spherical and outer diameter 20 to 30 um. Spirotheca thin, about 30 um in outer volution,
but wall structure obscure owing to recrystallization. Septa numerous, unfluted throughout.
Chomata massive, extending to poles, and symmetrical. Tunnel low, path regular.

Remarks— This specimens are very similar to many previously known specimens, especially in
the shape and size of the shell, and other features.

Occurrence— GS33, GSH2.
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Ozawainella cf. pseudotingi PUTR]A, 1956
[Pl 1, Fig. 12}
Compare.~
Ozawainella pseudotingi: Putria, 1956, p. 385, pl.3, figs. 13-15.
Ozawainella pseudotingi: LN, MEnG and Wu, 1991, p. 79, 80, pl. 13, figs. 14-18.

Description— Test very small, compressed lenticular in form with acutely pointed periphery.
Coiling is almost planispiral, involute. Number of volutions is 4 in mature specimens. Axial length
0.20 mm, median width 0.52 mm, and form ratio 0.38.

Median width of the first to forth volutions: 0.11, 0.21, 0.34, and 0.52 mm, respectively. Heights of
volutions regularly increasing. Proloculus small and spherical with diameter of 40 um. Spirotheca
thin, about 20 um in outer volution. Wall structure undifferentiated owing to recrystallization.
Septa unfluted throughout. Chomata less clear.

Remarks— The present specimen resembles Ozawainella pseudotingi DUTKEVICH described
from Hebei, North China by LiN et al. (1991), but the latter has a slightly larger shell. More
numerous specimens are necessary for definite specific determination.

Occurrence— GS52.

Ozawainella spp.
[PL. 1, Figs. 1, 4-6, 11, 13 and 14]

Remarks— Many specimens with small lenticular shells and acutely pointed periphery were
obtained. They are 0.8 to 1.2 mm in median width and 0.2 to 0.4 mm in axial length. Their wall
structures are obliterated by recrystallization. Some of these specimens are similar to Ozawainella
angulata (COLANI) and O. praestellae RAUSER-CHERNOUSSOVA. More numerous well-oriented and
complete specimens are necessary for specific identification.

Occurrence— GS1, GS42, GS50, GS52.

Subfamily Pseudostaffellinae PUTRYA, 1956
Genus Pseudostaffella THOMPSON, 1942
Pseudostaffella sphaeroidea (MOLLER, 1878)
[PL. 1, Figs. 15-24:Table 6]
Boretis spaaeroidea?: EHRENBERG, 1854, pl. 37, figs. 11-13.
Fusulinella sphaeroidea: MOLLER, 1878, p. 107-111, pl. 5, figs. 4a-e, pl. 15, figs. 1a, b.
Fusulinella (Staffella) sphaeroidea: LEE, 1927, p. 13-16, pl. 2, figs. 8, 10-11.
Staffella sphaeroidea: LeE, CHEN and CHu, 1930, p. 114, 115, pl. 6, fig. 26.
Pseudostaffella sphaeroidea: RAUSER-CHERNOUSSOVA et al., 1951, p. 128, pl. 9, figs. 3-5.
Pseudostaffella sphaeroidea: 160, 1957, p. 197-199, pl. 5, figs. 9-18.
Pseudostaffella sphaeroidea: 160, 1972, p. 80, 81, pl. 9, figs. 38, 39.
Pseudostaffella sphaeroidea: ZHANG, 1982, p. 136, 137, pl. 1, figs. 23-24, 27.
Neostaffella sphaeroidea: CHiw, 1987, p. 254, pl. 2, figs. 1-3, 5-7, 10, 12.
Pseudostaffella sphaeroidea: LIN, MENG and Wu, 1991, p. 85, pl. 14, figs. 3, 4.

Table 6. Measurements of Pseudostaffella sphaeroidea (MOLLER) in mm.

Width of volutions

No- of Length | Width F‘”T“ P.I.OI
sp. = Ratio Diam.

1 2 3 4 5 6
FE::S 1.06 | 0.88 1.20 - 0.11 1022 103410521070 0.88

0.99 | 0.87 1.14 | 0.060 | 0.13 1 0.23 | 0.38 | 0.60 | 0.87

F:::;l 085 | 0.76 1.12 ] 0.050 { 0.12 [ 0.19 [ 0.33 | 0.57 | 0.76
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Description— Shell small, subspherical to subquadranglar with broadly rounded periphery and
somewhat umbilicated poles. Mature shells with 5 to 6 volutions. Axial length (.85 to 1.06 mm,
median width 0.76 to 0.88 mm, and form ratio 1.12 to 1.20.

Proloculus minute, spherical, and average diameter of 55 um. Inner first and second volutions
closely coiled and height of volutions low. Outer ones gradually increasing their height. Spirotheca
thin, about 20 um in outer volution. Wall structure obscure owing to recrystallization. Septa
numerous, and almost unfluted throughout.

Chomata massive, well developed, asymmetrical, tunnel side slope about vertical, and
polewards slope extended to poles. Tunnel high and narrow, almost path regular.

Remarks— The specimens collected from the Terbat Formation are very similar to many
previously known specimens, but they have slightly smaller numbers of volutions.

Occurrence— GS1, GS43, GS47, GS49.

Family Schubertellidae SKINNER, 1931
Subfamily Schubertellinae SKINNER, 193]
Genus Fusiella Ler and CHEN, in LEE er al,1930
Fusiella sp.

[PL 1, Figs. 26-28 and 29}

Descriptive Remarks— Only three specimens having elongated fusiform shells with slightly
inflated median part and rounded poles were obtained from the Terbat Formation. The specimen
of axial section (P. 1, Fig. 27) have 5 volutions, 1.75 mm in axial length, .68 mm in median width and
form ratio 2.57. Median width of the first to fifth volutions: (.11, 0.18, 0.29, 0.46 and 0.68 mm,
respectively. Proloculus minute and spherical with diameter of 45 um. Their internal characters
are obliterated by recrystallization. One oblique-centered specimen (pl1, Fig. 28) having a larger
shell for this genus was obtained. It is 2.68 mm in axial length, 1.0 mm in median width and form
ratio 2.65. Shell composed of 6 volutions. Spirotheca thin, about 28 um in outer volution.

Occurrence~ GS1.

Genus Schubertella STAFF and WEDEKIND, 1910
Schubertella cf. simplex 1.ANGE, 1925

[PL 1, Figs. 30-40:Table 7]
Compare.-
Schubertella simplex: LANGE, 1925, p. 254, pl. 3, figs. 60a-d.
Schubertella simplex: SHENG, 1956, p. 184, 206, pl. 5, figs. 9-14.
Schubertella cf. simplex: SHENG, 1963, p. 36, 160, 161, pl. 4, fig. 13.
Schubertella cf. simplex: SAKAGAMt and [wal, 1974, p. 55-58, pl. 4, figs. 22-26.
Schubertella simplex: ZHANG, 1982, p. 144, pl. 2, figs. 5, 6, 13-17.
Schubertella cf. simplex: LIN, MENG and Wu, 1991, p. 87, 88, pl. 14, fig. 23.

Table 7. Measurements of Schubertella cf. simplex LANGE in mm.

Width of volutions

No. of N Form Prol.
sp. Length Width Ratio Diam.

1 2 3 4
F‘;fj;:; 072 | 047 | 1.53 {0040 | 012 | 021 | 031 | 047
Ff;:;o 078 | 036 | 2.17 | 0.040 | 009 | 016 | 026 | 036
o 069 | 046 | 150 | 0050 | 0.09 | 0.8 | 028 | 046
ig. 37

0.43 0.31 1.39 0.050 0.13 0.20 0.31
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Description~— Shell very small, globular fusiform, attains usually 4 volutions. The first
volution is coiled at a large angle to the axis of the outer ones. Average length of shell 0.66 mm,
width 0.40 mm and form ratio 1.65 for 4 specimens. Proloculus spherical and large for size of shell
with average diameter of 45 um. Spirotheca very thin, average thickness of outer volutions 18 pm.
Wall structure obscure owing to recrystallization. Septa nearly straight in median portion but
become slightly fluted in axial regions. Chomata moderately developed and tunnel narrow.

Remarks— The present form has the most strong resemblance in shell size and other essential
characters to Schubertella cf. simplex LANGE which was reported from the Pha Duk Chik Limestone
of North Thailand.

Occurrence— GS1, GS14, GS15, GS33, GS41.

Schubertella sp. A
[PL 3, Figs. 26-28]

Descriptive Remarks— Only three, small and elongate ovate specimens were obtained. Mature
specimen (PL. 5, Fig. 6) consists of 3 volutions. It has an axial length 0.60 mm, median width of 0.36
mm and form ratio of1.67. Median width of first to third volutions (.14, 0.23, and 0.36 mm
respectively. Proloculus is rather large in size of shell, about 40 um. Early whorls are close coiled,
later with coiling axis at a sharp angle to that of early stage. Thickness of outermost spirotheca is
15 um. Septa plane throughout.

More numerous specimens are necessary for specific identification.

Occurrence— TBI, TB2.

Schubertella spp.
[Pl 1, Figs. 25, 41 and 42]

Remarks— Several specimens with elongated fusiform shells were obtained. They are about
0.8 to 1.1 mm in axial length, 0.4 mm in median width, and form ratio 2.1 to 2.5. The internal
characters are obliterated by recrystallization. More numerous well-preserved and well-oriented
specimens are necessary for specific identification.

Occurrence— GSl.

Subfamily Boultoniinae SKINNER and WILDE, 1954
Genus Boultonia LEE, 1927
Boultonia sp.

[Pl 3, Figs. 29-33]

Descriptive Remarks— Test small, elongated fusiform to triangular. First and second volutions
discoidal, later volutions with abruptly changed axis of coiling and rapidly becoming elongate.
Mature specimen consists of 3 to 4 volutions. In complete specimen (Pl. 3, Fig. 29), axial length 0.97
mm, median width 0.28 mm and form ratio 3.46. Median width of first to third volutions 0.13, 0.19
and 0.28 mm respectively. Spirotheca thin, 13 um in outer volution, and its structure obscure owing
to recrystallization. Septa strongly fluted throughout. Chomata developed.

The present specimens resemble Boultonia simplicata SHENG and WaNG from North China,
however the latter have smaller shell than the former. These specimens also resemble B.
subteretalis Rut and Hou from North China in size and shape of shell. However, more numerous
well-oriented and complete specimens are necessary for specific identification.

Occurrence— TBI1, TB2, TB7.
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Family Fusulinidae VON MOLLER, 1878
Subfamily Fusulinellinae STAFF and WeDEKIND, 1910
Genus Profusulinella RAUSER-CHERNOSSOVA and BELYAEV, 1936
Profusulinella cf. ovata RAUSER-CHERNOSSOVA, 1938
[PL 2, Figs. 2-9, 12-14 and 18:Table §]

Compare.~
Profusulinella ovata: RAUSER-CHERNOSSOVA, 1938, p.101, pl. 1, figs. 14-16.
Profusulinella ovata: PUTR]A and LEONTOVICH, 1948, p. 20-21, pl. 1, figs. 5-6.
Profusulinella ovata: RAUSER-CHERNOSSOVA, 1951, p. 162-163, pl. 14, figs. 2,3.
Profusulinella ovata: Ross and MONGER, 1978, p. 48-50, pl. 8, figs. 26,31-34, 36, 37, 39, 40; pl. 10, figs. 1-3, 5, 6, 8-11.
Profusulinella ovata: ZHANG, L. and Rui, L 1979, p4, pl. 1, fig. 26.

Table 8. Measurements of Profusulinella cf. ovata RAUSER-CHERNOSSOVA in mm.

Width of volutions

No-of |y heth | wiagm | Form | Prol
sp. Ratio Diam.

123|456
F"’gi 163 | 0.78 | 2.09 | 005 |0.16 | 027|039 ] 0.56 | 0.78
Faa | 156 | 066 | 236 | 0.03 | 0.16 | 025 | 036 | 0.56
Fplfgzg 201 | 111 | 181 - ]009[020|030]047 ] 072 111

p2 ] 170 | 065 | 262 | 004 | 0137022 035|052 065

Description.— Shell fusiform, narrowly rounded poles, convex lateral slopes. Mature
Specimens of 5 to 6 volutions 1.56 to 2.01 mm long, 0.65 to 1.11 mm wide, form form ratio of 1.81 to
2.62. First volution coiled nearly at right angles to outer volutions. First volution subspherical,
second inflated-fusiform, from Third outwards fusiform.

Proloculus spherical small, its outside diameter 30 to 50 um. Shell expands rather slowly
uniformly. Spirotheca thin, average thickness of outer volutions 30 um. Wall structure obscure
owing to recrystallization, but it seems to be composed of three layers, namely upper tectorium,
tectum, and lower tectorium.. Septa completely unfluted throughout their length, rather widely
spaced. Tunnel low and wide, chomata distinct in outer volutions, not visible in first two volutions.

Remarks— The present species described by RAUSER-CHERNOUSSOVA from the Russian platform.
The present specimens are almost allied to the holotype of Russia, but have more larger than that
of the latter in shell size. The present specimens closely resemble to smaller specimens of Brisich
Columbia described by Ross and MoNGer (1978) but little differ from the former in having more
large form ration than the latter.

Occurrence— GS1, GS33 and GS43

Genus Fusulinella von MOLLER, 1877
Fusulinella eopulchra RAUSER-CHERNOUSSOVA, 1951
[Pl 2, Figs. 9-11, and 15-17]
Fusulinella eopulchra: RAUSER-CHERNOUSSOVA, in RAUSER-CHERNOUSSOVA et al., 1951, p. 235, pl. 35, figs. 5-8.
Fusulinella eopulchra: Kawano, 1961, p. 62-64, pl. 1, figs. 17-24, pl. 2, figs. 1-3.
Fusulinella eopulchra: Ross and DUNBAR, 1962, p. 26-28, pl. 4, figs. 1-5.

Description— Shell small, rhomboidal, having a straight to slightly curved axis of coiling.
Lateral slopes straight to concave, but convex in inner volution. Mature specimens having 5
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volution, 2.00 to 251 mm in length and 1.14 to 1.24 mm in width. Form ratio 1.61 to 2.20. Nearly
axial sectioned specimen (pl. 2, Fig. 15), width of first to fifth volutions are (.24, 0.39, 0.59, 0.95, and
1.24 mm, respectively.

Proloculus spherical, its outside diameter of 100 ym. First one to two volutions somewhat
tightly coiled, becoming gradually loose. Spirotheca rather thick of about 35 um in outside
volutions. Wall structure not clear owing to recrystallization. Septa relatively thick, not fluting,
except extreme polar regions. Chomata developed throughout. Heights of them more than one-
half of heights of chambers. Tunnel narrow throughout.

Remarks.— The present specimens closely resemble Fusulinella eopulchra RAUSER-
CHERNOUSSOVA from the Moscow Basin in Russia. However, the test is slightly smaller than that of
the type specimen. This species also resembles Fusulinella itoi Ozawa from the Akiyoshi Limestone
Group, but the latter differs from the former by having a longer shell,

Occurrence— GS1, GS33, GS43 and GSH2,

Subfamily Fusulininae vON MOLLER, 1878
Genus Beedeina GALLOWAY, 1933
Beedeina lanceolata (LEE and CHEN, 1930)
[PL 2, Figs. 19-26, P1. 3, Figs. 1-3:Table 9]
Girtyina lanceolata: LEE and CHEN, in Lee et ai, 1930, p. 134, 135, pl. 13, figs. 5, 6.
Fusulina lanceolata: TORIYAMA, 1944, p. 75, 76, pl. 6, figs. 14, 15.
Fusulina lanceolata: 160, 1957, p. 214, 215, pl. 10, figs. 1-10.
Fusulina lanceolata: ZHANG and Rui, 1980, pl. 1, figs. 29, 31.

Table 9. Measurements of Beedeina lanceolata (LEE and CHEN) in mm.

Width of volutions

No. of X Form Prol.
sp,o Length | Width Ralliu Diam,

1 2 3 4 5 6
Pl 3 1.73
Fis.1 | (half) 1.51 | 229 | 0.08 10231042064 |092( 126} -
3l 302 | 153 | 197 | 010 {024 ] 036|057 | 087|105 -
PL2 1.39

Fig. 20 | (half) 1.37 | 2.03 | 0.10 {031 {047 { 0.73 | 1.00 | 1.37 -

Description— Shell of moderate size, rhombic to inflated fusiform in outline, with inflated
median part and sharply pointed poles. Lateral slopes almost smooth, but in some specimens
slightly concave and convex. Mature shells with 5 to 5.5 volutions. Axial length 2.78 to 3.46 mm,
median width 1.37 to 1.55 mm, and form ratio 1.97 to 2.29.

Shell expands somewhat uniformly. Inner first and second volutions closely coiled and
ellipsoidal in shape. Proloculus relatively large, spherical in shape, and average external diameter
in 4 specimens 0.10 mm. Spirotheca composed of four layers, thin tectum, rather thick
diaphanotheca, and upper and lower tectoria. Average thickness of outer spirotheca 35 um. Septa
numerous, rather irregularly fluted throughout.

Chomata well developed, high, finger shape, and asymmetrical. Tunnel essentially with regular
path, and low.

Remarks— The present species was described originally from the Huanglung limestone of
South China (LEE et al,1930). The materials obtained from the Terbat Formation closely related to
the original specimens, in shape of shell, septal fluting and other characters, however, the former
having rather smaller shell and slightly thicker spirotheca than the latter.

Occurrence— GSI.
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Genus Fusulina FiscHER DE WALDHEIM, 1829
Fusulina pulchella GRYZLOVA
[PL 3,Figs. 5, 6,10 and 12:Table 10}
Fusulina pulchella: GRYZLOVA, in RAUSER-CHERNOUSSOVA et al., 1951, p. 311, pl. 54, fig. 5.
Fusulina pulchella: 160, 1972, p. 91, 92, P1. 13, figs. 7, 8.

Table 10. Measurements of Fusulina pulchella GRYZLOVA in mm.

Width of volutions
No. of . Form Prol.
sp. Length | Width Ratio Diam.
1 21341456
31560 | 16l | 348 | - 017 [ 029|044 | 0.66 | 0.97 | Ll
1:111 636 | 1.67 | 381 | 009 |022] 035|049 079 122 1.67

Description— Shell medium to large, subcylindrical to elongated fusiform in shape with bluntly
rounded poles. Mature shell consists of 6 volutions. Axial length 5.60 to 6.36 mm, median width 1.61
to 1.67 mm, and form ratio 3.48 to 3.81. Heights of volutions increase gradually. Proloculus small,
spherical and 90 um in diameter. Spirotheca thin; their average thickness of them in outer
volutions 68 um. Wall structure obscured by recrystallization, but in outer volutions, it seems to
consist of alveolar keriotheca. Septa rather strongly and more or less regularly fluted and
complicated in polar regions. Chomata rather poorly developed. Tunnel low, path almost regular.

Remarks— This specimens closely resemble Fusulina pulchella previously described in many
characters. However the former have slightly slenderer shells and smaller proloculus than the latter.

Occurrence— GS21.

Fusulina spp.

[PL 3, Figs. 4, 7-9, 11 and 13]

Descriptive Remarks— Many ill-oriented specimens with large, subcylindrical to elongated
fusiform in shape and with bluntly rounded or rarely acutely pointed poles come to hand. The thin
sectioned specimens about 0.8 to 1.0 mm in median width and 3.3 to 4.7 mm in axial length. Septa
numerous, rather strongly and regularly fluted and complicated in polar regions.

Occurrence— GS18, GS21, GS50.

Genus Quasifusulina CHEN, 1934
Quasifusulina cf. tenuissima (SCHELLWIEN, 1898)
[PL 5, Figs. 8, 10-15 and 17:Table 11]

Compare.-

Fusulina tenuissima: SCHELLWIEN, 1898, p. 255-257, pl. 19, figs. 7a, b, 8, 9.

Quasifusulina longissima: SUYARI, 1962, p. 10, pl. 4, figs. 12, 13.

Quasifusulina tenuissima: 160, 1972, p. 93-95, pl. 14, figs. 15-23.

Quasifusulina tenuissima: CHEN and WANG, 1983, p. 46, 47, pl. 4, figs. 7, 9.

Table 11. Measurements of Quasifusulina cf. tenuissima (SCHELLWIEN) in mm.

Width of volutions

No. of g N Form Prol.
sp. Lengih Width Ratio Diam.

1 21314516
PL5 0.42,
oy | 542 | 206 | 263 | (5 1053|074 [ 098 | 131 | 1.67 | 206
ng‘:% 490 | 208 | 234 | 053 | 068093 ] 133 180 -
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Description— Shell subcylindrical with rounded poles and slightly arculate axis of coiling.
Mature shell consists of 5 to 6 volutions. Axial length 4.62 to 10.84 mm, median width 2.06 to 2.83
mm, and form ratio 2.34 to 3.83. Proloculus large, spherical or subspherical, with outside diameter of
42 to 53 um. Heights of volutions increase gradually, lowest at median part. Spirotheca thin,
composed of two or three layers. Tectum extremely thin. Underlying, less dense thick layer
diaphanotheca-like and has fine alveoli-like structure. Thicknesses of spirotheca essentially equal
throughou, about 40 um in outer volutions.

Septa thin, numerous, rather regularly fluted in median part but strongly complicated in polar
region. Septal folds with obtuse crest rather high, attaining more than half of the chamber height.
Dense axial filling developed. No chomata developed.

Remarks— The present specimens closely resemble Quasifusulina tenuissima described by 160
(1972) from North Thailand. However, as there is only ill-oriented or broken specimens at hand, it
is referred Q. tenuissima with doubt, until more specimens are obtained.

Occurrence— TB1, TB2, TB7.

Family Schwagerinidae DunsaRr and HENBEST, 1930
Subfamily Schwagerininae DUNBAR and HENBEST, 1930
Genus Darvasites MIKLUCHO-MACLAY, 1959
Darvasites pseudosimplex (CHEN, 1934)
[Pl 4, Figs. 1-5:Table 14]
Tritisites pseudosimplex : CHEN, 1934, p. 25, pl. 1, figs. 19-20.
Darvasites pseudosimplex : LEVEN, 1997, p.66, pl. 9, Fig. 11.

Table 14. Measurements of Darvasites pseudosimplex (CHEN) in mm.

Width of volutions
No. of Length Width For!n P.rol.
sp. Ratio Diam.
1 2 | 3 4 15| 6
;’i;_“l 524 | 204 | 257 | - 0331059091128 1.66]204
;;42 511§ 195 | 262 | 009 021|038 071|121 1.95

Description— Shell inflated fusiform, with almost straight coiling axis., convex lateral slopes,
and bluntly pointed poles. It consists of 5 to 6.5 volutions. Axial length 5.11 to 524 mm, median
width 1.95 to 2.04 mm, and form ratio 2.57 to 2.62 in mature complete specimens. The polar ends of
the succeeding one to two volutions sharply pointed.

Proloculus minute and spherical, having an outside diameter of 90 um. The shell coils relatively
slowly in the first two volutions but expands rapidly and uniformly in the succeeding outer
volutions, and have cuniculi. Spirotheca moderately thick for the size of the shell and distinctly
alveolar. Average thickness of the spirotheca of outermost volutions 64 um. Lower margins of
septa fluted throughout the length of shell, but the upper margins plane except in the polar regions.
Chomata only developed in inner one or two volutions.

Remarks— The present specimens are similar to the specimens of the Swine Limestone,
Kuanshan, Lungtan, Kiangsu of South China originally described by Chen (1934). This spcies was
also described by LEVEN (1997) from the central Afghanistan. The Borneo specimens have the same
characteristics with the Afghanistan specimen and are clearly identical to Darvasites
pseudosimplex (CHEN).

Occurrence— TBI1, TB5.
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Darvasites? sp.
{PL. 5, Figs. 4 and 5}

Desctiptive remarks— Shell has ovoid and medium size. Half length is 1.76 mm, median width
2.33 mm with form ratio 2.33. Septa are moderately folded near the base, more prominent toward
the poles.

The present specimes probably belong to the genus Darvasites by its characteristics of shell
form and inner structures, and are similar to Darvasites cf. pseudosimplex collected fron the Loc.
TBI1 and TB 5 of the same localities, but are having smaller form ratio than that of the latter. The
present materials are too insufficient to make a detailed specific comparion.

Occurrence— TBH, TBS.

Genus Paraschwagerina DUNBAR and SKINNER, 1936
Paraschwagerina cf. yanagidai 1Go, 1972
[Pl 4, Fig. 6]
Compare.-

Paraschwagerina yanagidai: 160, 1972, p. 111, pls. 19, figs. 1-5.

Description— Shell moderate in size, and fusiform with straight axis of coiling, sharply pointed
poles. Shell 7.6 mm in length, and 3.5 mm in width, with form ratio of 2.2. Axis extends rapidly from
the first volution to maturity with width of 6 volutions 0.16, 0.28, 0.47, 0.79, 1.15, and 1.73 in mm,
respectively. Septa fluted throughout, most strongly toward the poles. Wall consists of tectum and
coarsely alveolar keriotheca. Axial fillings develope in polar regions.

Proloculus small; spirotheca of schwagerinid type in structure; Septa folded throughout shell
and their folds high, reaching to about two-third of chambers. Their height nearly equal to width.

Remarks— Paraschwagerina yanagidai described by Ico (1972) from Wang Saphung, Loei area
of north Thailand. The present material consists of only one nearly axial section, and is poor
preserved. The present specimen resembles the Thailand specimens in having the similar loose
coiled inner juvenarium, but differs at the shell-size having smaller proloculus

Genus Pseudofusulina DUNBAR and SKINNER, 1931
Pseudofusulina cf. tschernyschewi (SCHELLWIEN, 1908)
[PL 5, Figs. 6 and 7:Table 13]
Compare.-
Fusulina tschernyschewi: SCHELLWIEN, 1908, p. 168-170, pl. 14, figs. 1-12.
Schwagerina tschernyschewi: TORIYAMA, 1958, p. 138-140, pl. 16, fig. 7.
Schwagerina tschernyschewi: Kawano, 1961, p. 85, 86, pl. 5, figs. 6-8.
Pseudofusulina cf. tschernyschewi: SAKAGAMI and Iwal, 1974, p. 66-68, pl. 5, figs. 17-24.

Table 13. Measurements of Pseudofusulina cf. tschernyschewi (SCHELLWIEN) in mim.

Width of volutions

No. of . Form Prol.

sp. Length Widih Ratio Diam.

123 a] s s

PLs 210 h g0 | 930 10038 ) 0.08 | 032 | 0.52 | 0.80 ] 125 | 1.82
Fig 7 | (half) | : : 18103210521 080 | 125 L.
PLs | 163y eq [ 177 | - |o16|032] 053] 080 132 1.84
Fig6 | (hatt) | : 16103211 0.53 1 080 | 1.32) L.
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Description— Shell medium in size, cylindrical fusiform with straight axis of coiling. Mature
shell attains 6 volutions, half length 1.63 to 2.11 mm, width 1.82 to 1.84 mm, and form ratio 1.77 to 2.32.

Proloculus spherical and small, 38 um in diameter. Shell expands uniformly throughout the
shell growth. Spirotheca composed of tectum and rather coarsely alveolar keriotheca, gradually
thickened from inner to outer volutions. Average thickness of spirotheca of the outermost volution
81 um. Septa weakly fluted in the central portion of the shell, but in the lateral and polar regions
the flutings become stronger.

Remarks— The present form is the closest in many essential characters to Pseudofusulina cf.
tschernyschewi which Sakacami and Iwal (1974) described from North Thailand. However the size of
the former test is slightly smaller, and the thickness of the spirotheca is thinner than those of the
latter.

Occurrence— TBJ.

Genus Rugosofusulina RAUSER-CHERNOUSSOVA, 1937
Rugosofusulina cf. extensa (SKINNER and WILDE, 1965)
[P1. 5, Figs. 18-20, PL. 6, Figs. 1-5:Table 12]
Compare.-
Pseudofusulina extensa: SKINNER and WILDE, 1965, p. 63, pl, 24, figs. 14-20
Rugosofusulina cf. extensa: LIN, Pan and MENG, 1979, pl. 3, fig. 13.
Rugosafusulina extensa; LIN, MENG and Wu, 1991, p. 118, pl. 22, fig. 5.

Table 12. Measurements of Rugosofusulina cf. extensa (SKINNER and WILDE) in mm.

Width of volutions

No. of . Form Prol.
sp. Length Width Ratio Diam.
1 2 3 3.5
Feis | 1031 [ 241 | 428 | 028 | 052 | 103 | 195 | 241
oy | 931 | 302 | 308 | 061 | 083 | 142 | 257 | 302

gho | 919 | 298 | 308 | 030 | 057 | 1.06 | 198 | 298

PL.6 0.31,
Fig. 4 9.56 2.50 3.82 042 0.48 0.76 1.51 2.50

Description— Shell subcylindrical to elongated fusiform with substraight to slightly inflated
median part and broadly rounded poles. Mature shell consists of 3.5 to 4 volutions. Axial length 9.19
to 10.31 mm, median width 241 to 3.02 mm, and form ratio 3.08 to 4.28. Inner first volution tightly
coiled and short fusiform in shape. Outer volutions rapidly increase in their length.

Proloculus rather large, spherical to subspherical, and its outside diameter 28 to 61 pm.
Spirotheca composed of tectum and coarse alveolar keriotheca. Thickness of spirotheca moderate;
10 to 13 um in outermost volutions. Spirotheca slightly undulating. Rugosity has minute amplitude
on upper surface of spirotheca. Septa numerous, thin, irregularly fluted along axis of coiling, but
rather regularly fluted in median part of outer volutions.

Tunnel path almost straight, high, and rather wide. Chomata well-developed in inner volutions,
but almost lacking in outer one or two volutions.

Remarks— The present specimens closely resemble the specimen reported by LIN e al(1979)
from Hunan, China. The Hunan specimen has taxonomic characteristecs as size and shape of shell,
mode of septal fluting and others agree with the specimens from the Terbat Formation. The
Terbat specimens are also related to Pseudofusulina (Daixina) lalaotuensis (SHENG) described by IGo
(1972) from North Thailand, in shell size and shape, and other several respects. However, the latter
have smooth surface of spirotheca and a smaller proloculus.
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Occurrence— TBI, TB2.

Genus Triticites GIRTY, 1904
Triticites cf. suzukii (Ozawa, 1925)
[Pl 2, Fig. 1; PL 3, Figs. 14-19]
Compare.-
Schellwienia suzukii: OZaAwA, 1925, p. 43, 44, pl. 4, fig. 2.
Triticites suzukii: TORIYAMA, 1958, p. 78-81, pl. 7, figs. 12-23.
Triticites suzukii: KAWANO, 1961, p. 67, 68, pl. 2, figs. 13-22.
Triticites suzukii: SUGIYAMA and TorivamA 1981, p. 11, 12, pl. 3, figs. 3-7.

Description— Shell small, fusiform, with nearly straight axis of coiling, gently convex lateral
slopes, and bluntly rounded polar ends. Well-oriented specimen (Pl. 3, Fig. 14) composed of 5
volutions, 1.81 mm long and 1.12 mm wide, form ratio 1.62. Median width of first to fifth volutions
for the same specimen 0.20, 0.31, 0.50, 0.80, and 1.12 mm, respectively.

Proloculus relatively large, spherical in shape, its outside diameter 12 to 19 um. Shell coils
tightly, but expands in last one or one and a half volutions exceeds inner volutions. Spirotheca
consists of a tectum and a coarse keriotheca. Thickness of spirotheca of fourth volution 80 um.
Septa rather thick, fluted weakly in axial regions. Tunnel low, and chomata distinct almost
throughout shell.

Remarks— The present specimens closely resemble Triticites suzukii from the Akiyoshi
Limestone Group, except for having smaller form ratio and coarser keriotheca. However, as there
are only ill-oriented and/or broken specimens at hand and its detailed characters are not known, it
is referred T. suzukii with doubt, until more complete and well-oriented specimens are obtained.

Occurrence— (S14, GS18.

Triticites cf. haydeni (Ozawa, 1925)
[Pl 3, Fig. 22]
Compare.-
Schellwienia haydeni: Ozawa, 1925, p. 39, 40, pl. 9, figs. 8, 9.
Triticites haydeni: KANMERA, 1958, p. 167, 168, pl. 26, figs. 14-19.
Triticites haydeni: TORIYAMA, 1958, p. 99-102, pl. 10, figs. 1-9.
Triticites aff. haydeni: 160, 1972, p. 100, 101, pl. 15, figs. 15-25.

Description— Shell medium, elongated fusiform with slightly inflated median part and bluntly
rounded poles. This specimen consists of 5 volutions. Axial length 5.38 mm, median width 1.39 mm,
and form ratio 3.87. Median width of first to fifth volutions 0.20, 0.32, 0.52, 0.85 and 1.39 mm
respectively.

Heights of volutions increase rather regularly. Proloculus spherical, its outside diameter 90 um.
Spirotheca composed of tectum and keriotheca. Thickness of spirotheca of outermost volution 55
um. Septa less convoluted in polar region, slightly and rather irregularly fluted in other parts of the
shell. Chomata developed and asymmetrical. Tunnel almost straight path, low and somewhat
wide.

Remarks— In comparison with the Akiyoshi specimens originally described by Ozawa (1925)
and Torivama (1958), the present ones have slenderer shells. They also resemble Igo’s Thailand
specimens in many respects. However, definite specific identification has been reserved until more
materials can be accumulated.

Occurrence— GS3.
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Triticites? spp.
[Pl 3, Figs. 20 and 21, PL. 5, Figs. 1-3 and 9]

Remarks— Several ill-oriented and broken specimens with cylindrical, fusiform and inflated
fusiform shells were obtained. They may belong to Triticites, however, it is impossible to make
detailed comparison and specific identification. Only photographic illustrations are shown.

Occurrence— TB2, TB7, GS3.

Subfamily Chusenellinae KHAHLER and KHAHLER, 1966
Genus Chusenella Hsu, 1942 emend. CHEN, 1956
Chusenella cf. schwagerinaeformis SHENG, 1963
[PL 4, Figs. 10 and 12]
Compare.~
Dunbarinella sp. A: TORIYAMA, 1958, p. 125-126, pl. 13, figs. 21-22.
Chusenella schwagerinaeformis: SHENG, 1963, p. 221, pl. 23, figs.1-6.
Chusenella aff. schwagerinaeformis: SADA, 1964, p. 253-254, pl. 27, figs. 11-13 [non pl. 24, figs. 18-19]
Chusenella schwagerinaeformis: LEVEN, 1967, p. 156, pl. 14, figs. 2, 3.
Chusenella schwagerinaeformis: WANG, SHENG and ZHANG, 1981, p. 50-51, pl. 12, figs. 6, 7, 12.
Chusenella schwagerinaeformis. LEVEN, 1997, p.73, pl. 18, figs. 9, 10.

Description.~— Only one elongated fusiform specimens with slightly acuminate poles were
obtained. Axial length 4.2 mm, median width 2.3 mm, and form ratio 1.9. In the nearly well-
oriented specimen (Pl 6, Fig. 10), median width of first to sixth volutions 0.16, 0.28, 0.47, 0.79, 1.15 and
1.73 mm, respectively. Septa numerous, intensely and regularly fluted. Spirotheca consists of a
tectum and alveolar keriotheca.

Remarks.— The present specimens have similar characteristics to those of Chusenella
schwagerinaeformis described by SHENG (1963) from the Maokou Limestone of Yishan of Kwangsi,
South China. Also the Sarawak specimens are very similar to the Thai specimens of Chusenella
schwagerinaeformis in size and characteristics of spirotheca, wall, axial fillings, and shell form
described by Toriyama (1975).

The present specimens are closely similar to the specimen of C. schwagerinaeformis illustrated
by Leven (1997, pl. 18, fig. 10) in having the similar feature of shell, form ratio, septal flutings, and
axial fillings.

They may probably be conspecific with each other, although the materials are only two
sections.

Occurrence— TBI1, TB2.

Chusenella cf. shengi TORIYAMA and KANMERA, 1979
[PL 4, Figs. 7-9 and 14]
Compare.~
Fusulina aff. douvillei: CoLany, 1924, pl. 13, Fig. 1, [non pL.10, figs. 5, 25;pl. 13, figs. 2-26)
Schwagerina douvillei: SHENG, 1956, p. 187-188, 211, pl7, figs. 1-6.
Chusenella (Chusenella) shengi: TORIYAMA and KANMERA, 1979, p. 49-50, pl.7, figs. 8-11.

Description— The incomplete specimens having large fusiform shells with acutely pointed
poles. Axial shell having 6.0 to 7.6 mm in length , median width of 2.0 to 3.5 mm, and form ratio of
2.2 to 3.0 mm in mature and nearly well-oriented specimens. Septa fluted throughout, most
strongly toward the poles. Wall consists of tectum and coarsely alveolar keriotheca. Axial fillings
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develope in polar regions.

Remarks— The material is only one axial thin-section. The specimen is very similar to the
holotype designated by Torivama and KANMERA (1979) descrptive by SHENG (1956) from the Maokau
Limestone of southern Shensi of China. The detailed remarks were explaned by TorIyaMA and
KaNMERA (1979) on the confusion of specific assignment for many workers.

The present specimen also resembles the specimen of Thailand described by ToriyAMA and
KanMERA (1979) in having shell of fusiform, similar form ratio, axial fillings, and small proloculus, but
the latter differs in having regular septal fultings, and heavy axial fillings.

Occurrence— TBI, TB2, TB17.

Subfamily Biwaellinae Davypov, 1984
Genus Sphaeroschwagerina MikLucHo-MAcLAY, 1959
Sphaeroschwagerina aff. sphaerica (SCHERBOVICH, 1949)
[Pl 4, Figs. 11, 13 and 15:Table 15]
Compare.-
Schwagerina sphaerica: SCHERBOVICH, in RAUSER-CHERNOUSSOVA et al., 1949, p. 37, 38, pl. 9, figs. 7-8, pl. 10, fig. 1.
Pseudoschwagerina sphaerica: PITAKPAIVAN, 1966, p. 93-96, pl. 2, figs. 11-13.
Pseudoschwagerina sphaerica: LIN, PAN and Meng, 1979, pl. 4, figs. 15-17.
Sphaeroschwagerina sphaerica: ZHANG and Rui, 1980, pl. 2, fig. 4.
Sphaeroschwagerina sphaerica; CHEN and WaANG, 1983, p. 112, 113, pl. 24, figs. 1, 2.

Table 15. Measurements of Sphaeroschwagerina aff. sphaerica (SCHERBOVICH) in mm.

Width of volutions

No. of | Lengt . Form | Prol.
sp. h Width Ratio | Diam.

tl2 |3 a|s |6 |7
pe 1] 617 (522 | 118003 | 0.13 1 020 | 035 | 113 | 2.13 | 407 | 522
P | <o | 263 ) 121 | 2.06 | 2.63
rig 15| 77 | (hatp| 10 0121 020 035 | 108 | (11| (hal) | (halt

Description— Shell large, almost spherical, poles slightly pointed. Mature specimen of 6.5 to 7
volutions about 6.0 mm in axial length, 52 mm in median width, and form ratio 1.1 to 1.2. Early
volutions closely coiled, forming a compact and rather slender fusiform juvenarium of 3 volutions,
which is followed by a rapid change to the high, inflated volutions of the adult shell. The last
volution less inflated than the penultimate.

Proloculus spherical, 30 um in diameter. Spirotheca very thin in the inner three volutions and
remarkably thick in the last two volutions. Its thickness of the outermost volution 105 to 115 um.
Wall structure not clear in inner volutions, but in outer volutions it consists of tectum and thick
keriotheca. Septa almost plane or feebly and irregularly folded in the polar regions. In a sagittal
section the septa are very thin.

Chomata inconspicuous in the juvenarium, low and rather wide, may be rudimentarily present
in the outer volutions. The measurements of the present specimens are given in Table 15.

Remarks— The present specimens closely resemble Sphaeroschwagerina sphaerica described
by PiTakPAIVAN (1966) from Noankowtok, Central Thailand, in shape of shell, form of volutions and
other characters, except for smaller number of volutions. However, as there is no complete and
well-oriented specimen at hand, they are referred S. sphaerica with doubt, until more specimens
are obtained.

Occurrence— TBI, TB2.



54 Takuya SakamoTo and Takeshi ISHIBASHI

References

CHEN, S. (1934) Fusulinidae of South China, Part 1. Paleontologia Sinica, [B), 4(2) 185 p., pls. 1-16.

(1956) Fusulinidae of South China, Part 2. Ibid,, [B], (6), 71p., pls. 1-14. (in Chinese and English)

CHEN, XU and WANG, ]. (1983) The Fusulinids of the Maping Limestone of the Upper Carboniferous from
Yishan, Guangxi. Palaeont. Sinica, [ B, (19), 135 p., 25 pls. (in Chinese and English).

CoLaNi, M. (1924) Nouvelle Contribution al’Etude des Fusulinidés de UExtréme- Orient. Indochine
géol. Serv. Mém., 11, fasc. 1, 1-191, pls. 1- 29.

Cummings, R. H. (1955) A preliminary account of Foraminifera from the Carbo-Permian, West Sarawak.
Ann. Rept. Brit. Borneo Geol. Survey, 79 p., 12 tables.

(1962) Limestones of the Terbat Formation, West Sarawak. ibid., 36-48, pls. 8-12.

Davypov, V. L. (1984) Zonal'nye podrazdeleniya verkhnego karbona Yugo-zapadnogo Darvaza. Byull.
Mosk. Obsche. Ispytat. Pri. (MOIP), Otdel. Geol., 59(3), 41-57. (in Russian)

DUNBAR, C. O. and HENBEST, L. G. (1930) The fusulinid genera Fusulina, Fusulinella, and Wedekindella.
Am. Jour. Sci. 5th Ser., 20, 357-365.

and SKINNER, J. W. (1931) New Fusulinid genera from the Pernian of West Texas. Amer.Jour.
Sci., [5], 22(129),

and (1936) Schwagerina versus Pseudoschwagerina and Paraschwagerina. Jour.

Paleont., 10(2), 83-91, pls. 10-11.

DunHam, R. . (1962) Classification of carbonate rocks according to depositional texture. In: Ham, W.
E. (Ed): Classification of Carbonate Rocks. Am Ass. Petrol. Geol. Mem., 1, 108-121.

EMBRY, A. F. and KLovaAN, ]. E. (1972) A Late Devonian reef tract on northeastern Banks Island, Northwest
Territories. Can. Petrol. Geology Bull.,, 19, 730-781.

FiscHER DE WALDHEIM (1829) Les Cephalopodes fossiles de Moscou et deses environs, en montrant ces
objetesen nature. Soc. naturalistes Moscou Bull., 1, 300-362.

FoNnTaINg, H. (1990) The Terbat Formation of Sarawak (Malaysia); A very peculiar limestone. CCOP/TP,
20 (Ten years of CCOP research on the pre-Tertiary of East Asia), 173-181.

GALLOWAY, ].]. (1933) A manual of Foraminifera, 388-411, pls. 36-38.

GIRTY, G. H. (1904) Triticites, a new genus of Carboniferous Foraminifera. Amer. J. Sci., [4], 17, 234-240.

HaiLE N. S. (1954) The geology and mineral resources of the Strap and Sadong Valleys, west Sarawak
including the Klingkang Range coal. Brit. Borneo Geol. Survey, Mem. 1, 150 p.

Hsu, Y. C. (1942) On the Type Species of Chusenella. Bull. Geol. Soc. China, 22(3/4), 175-176.

Ico, H. (1957): Fusulinids of Fukuji, southeastern part of the Hida Massif, central Japan. Sci. Repts.
Tokyo Kyoiku Daigaku, Sect. C, 5(47), 153-246, pls. 1-15.

(1972) Fusulinacean Fossils from Thailand. Part VI. Fusulinacean Fossils from North Thailand.
Geol. Palaeont. Southeast Asia, 10, 63-116, pls. 9-19.

INGAVAT, R., TorRIYAMA, R. and Pitakparvan, K. (1980) Fusuline zonation and faunal characteristics of
the Rat Buri Limestone in Thailand and its equivalents in Malaysia. ibid., 21, 43-62.

IsHiBAsHL, T. (1975) Some Triassic ammonites from Indonesia and Malysia. ibid., 16, 45-56, pl. 6.

, Fujikawa, M,, Yoda, S. and Nakornsri, N. (1998) Dorashamian biostratigraphy of the Doi Pha
Phlung area, North Thailand. Proc. Roy Soc. Victoria (Australia), 110(1/2), 221-226.

KAHLER, F. and KAHLER, G. (1966-1967) Fossilium Catalogus, I: Animalia, Fusulinida (Foraminiferida)
pars 111-114, 1-974. Utigeverij Dr. Junk’s-Gravenhage.

KANMERA, K. (1958) Fusulinids from the Yayamadake Limestone of the Hikawa Valley, Kumamoto
Prefecture, Kyushu, Japan, Part 3. Mem. Fac. Sci. Kyushu Univ., [D], 6, 153-215, pls. 24-35.

Kawano, M. (1961) Stratigraphical and Paleontological studies of the Paleozoic Formations in the
western part of the Chugoku Massif. Bull. Fac. Educ. Yamaguchi Univ., Mathem. & Sci., 11, 1-
133, pls. 1-15.




Fusulinoideans from Borneo, East Malaysia 95

KREKELER, F. (1932) Over een nieuw voorkomen van fossielhoundend Palacozoikum in Midden-
West Borneo. De Mijningenieur, 13, 167-172.

(1933) Annvullende medeelingen omtrent het voorkomen van Palaeozoicum in West-Borneo.
ibid., 14, p. 91-192.

(1955) A new occurrence of fossiliferous Palaeozoic rock in the central part of West Borneo.
The English translation of the preceding paper. Geol. accounts of W. Borneo, Paper I. Geol. Surv.
Dept., Brit. Terr. Borneo, Bull. (2), 139-145.

LANGE, E. (1925) Eine mittelpermische Fauna von Guguk Bulat (Padanger Oberland, Sumatra). Geol-
mijnb. genootsch. Nederland en Kolonien Verh., Geol. Ser. Deel 7, 213-295, pls. 1-5.

LEE, J. S. (1927) Fusulinidae of North China. Palaeont. Sinica, Ser. B, 4, fasc.1, 1-172, pls. 1-24.

, CHEN, S. and Chu, S. (1930) Huanglung Limestone and its Fauna. Nat. Res. Inst. Geol. Mem.,
(9), 85-144, pls. 1-15.

LEVEN, E. YA (1997) Permian stratigraphy and fusulinida of Afghanistan with their paleogeographic
and paleotectonic Implications. Geol. Soc. Amer., Spc. Pap. 316, 134p.

——(1967) Stratigraphy and fusulinids of the Pamir’s Permian deposits. Acad. Sci. USSR, Geol.
Inst.: Moscow Pub. Office “Nauka” , 167, 224p.

and SCHERBOVICH, S. F. (1978) Fusulinids and stratigraphy of the Asselian tage of the Darvaz.
Publishing Office “Nauka™ , 162 p., Moscow (in Russian)

LN, J., MENG, F. and Wu, Q. (1991) Carboniferous and Permian Fusulinids from Hebei. In: Hebei Coal
Geol. Explor. Corporation (eds.), Late Paleozoic Foraminiferal Biostratigraphy of Hebei, China.,
70-179, pls. 1-27, Sci. Press, Beijing, China. (in Chinese and English abstract and description of new
species)

, Pan, S. and MeNG, F. (1979) Late Carboniferous and Early Lower Permian Fusulinids from
Jiahe, Hunan. Acta Palaeont. Sinica, 18(6), 561-571, pls. 1-4. (in Chinese with English abstract)
METCALFE, I. (1985) Lower Permian conodonts from the Terbat Formation, Sarawak. Warta

Geologi, 22(1). 1-4.

MIKLUCHO-MAKLAY, A. D. (1959) Uchenye Zapiski Leningradskogo Ordena Lenina Gosudarstvennogo
Universiteta im. A. A. Zhdanova, 268, Ser. Geol. Nauk, 10, 155-172, (in Russian)

MGLLER, V. voN (1877) Uber Fusulinen und #nliche Foraminif-Formen des russiche Kohlenkalks
(voriaufige Notiz), N. Jahrb. Miner. Geol. Paleontol., 139-146.

(1878) Die spiral-gewundenen Foraminiferen des russischen Kohlenkalkes. St. Pétersbourg,
Acad. Sci., Mém., Ser. 7, 25(9), 1-147, pls. 1-15.

Ota, M. (1977) Geological studies of Akiyoshi, Pt. 1, General Geology of the Akiyoshi Limestone
Group. Bull. Akiyoshi-dai Sci. Mus,, (12), 1-33, pls. 1-3.

Ozawa, Y. (1925) Palaeontological and Stratigraphical Studies on the Permo-Carboniferous Limestone
of Nagato, Part 2. Tokyo Imp. Univ., Coll. Sci., Jour., 25, 1-90, pls. 1-14.

Pivm, A. C. (1965) Serian area, West Sarawak, Malaysia. Explanation of Sheets 1-110-15 and 0-110-
3. Borneo. Reg. Malaysia Geol. Surv., Rept. 3, Kuching.

Prrakpaivan, K. (1966) Fusulines of the Rat Buri Limestone of Thailand. Contr. Geol. Palaeont. Southeast
Asia, 2, 63-156, pls. 1-6.

Putrja, F. S. (1956) Stratigrafiya i foraminifery srednekamennougol nykh otlozheniy vostochnogo
Donbassa. Trudy. Vses. Nefte Nauchno-Issled. Geol.-Razved. Inst. (VNIGRI) , nov. ser., 98, Mikrofauna
SSSR 8 (Foraminifery, mshanki i ostrakody Russkoy Platformy, Donbassa, Tengizskoy Vpandiny
i Kuzbassa), 333-485, pls. 1-17. (in Russian)

and LEoNTOVICH, G. E. (1948) K izucheniyu srednekamen-nougol nykh usulinid Saratovskogo
Povolzh’ya. Byull. Moskov. Obsch. Ispytat. Pri(tMOIP), New Ser., Otdel Geol., 23(4), 11-45 (in Russian)

RAUSER - CHERNOUSsOVA, D. M. (1937) Rugosofusulina, a new genus of fusulinids. in Essays on
micropaleontology. Moscow State University Transactions, (1), 10-26.




56 Takuya SakaMoTO and Takeshi ISHIBASH!

(1938) Verkhnepaleozoyskie foraminifery Samarskoy luki i Zavolzh’ya. Truschayady Inst.

Geol. Nauk, Akad. Nauk SSSR, 7, 69-167, pls. 1-9. (in Russian with English summary and description)

, BELYAEV, G. M., and REITLINGER, E. A. (1936) Die ober paldoyoischen Foraminiferen aus dem

Petschoralands (Der westabhang der Nord-Urals), Acad. Sci. U.S.S.R., Trans. Polar Comm., 28,

159-232, pls. 1-6.

. KIREEVA, G. D,LEONTOVICH, G. E., GRYZLOVA, N. D, SaroNova, T. P, and CHERNOVA, E. L., (1951)

Srednekamennnougol nye fuzulinidy Russkoy Platformy i sopredel nykh oblastey. 380 p., 58 pls. Akad

Nauk SSSR, Inst Geol. Nauk, Minist. Neft. Promush. SSSR, Izdatel. Akad. Nauk SSSR, Moskva. (in

Russian)

and SCHTCHERBOVITCH, S. F. (1949) Schwagerinae of the European part of USS.R. Acad. Nauk
SSSR. Trudy Inst. Geol. Nauk, vyr. 105, geol. ser., (35), 61-117. (in Russian)

Ross, C. A. and Dungar, C. O. (1962) Faunas and correlation of the Late Paleozoic rocks of Northeast
Greenland. Part 1I. Fusulinidae. Meddel. om Grgnland., 167(5), 1-55, pls. 1-7.

and MONGER, J, W, H. (1978) Carboniferou and Permian Fusulinaceans from the Omineca
Mountains, British Columbia. Geo. Surv. Canada, Bull 267, 43-63, incl. pls. 8-11.

SakacaMl, S. and Iway J. (1974) Fusulinacean Fossils from Thailand, Part VIII. Permian Fusulinaceans
from the Pha Duk Chik Limestone and in the Limestone Conglomerate in its Environs, North
Thailand. Geol. Palaeont. Southeast Asia, 14, 49-81, pls. 4-9.

Saba, K. (1964) Carboniferous and Permian fusulines of the Atetsu Limestone in West Japan. Jour.
Sci. Hiroshima Univ., [C], 4(3), 125-269, pls. 21-28.

SANDERSON, G. A. (1966) Presence of Carboniferous in West Sarawak. Bull. Amer. Ass. Petrol. Geol.,
50, 578-580.

ScHELLWIEN, E. (1898) Die Fauna des Karnischen Fusulinenkalkes. Palaeontogr., 44, p. 237-282, pls. 17-24.

(1908) Monographie der Fusulinen. Teil I. Die Fusulinen des Russischen - arktischen
Meeresgebietes. Palaeontogr., 55, 145-194, pls. 13-20.

SHENG, J. C. (1956) Permian Fusulinids from Liangshan, Hanchung, Southern Shensi. Acta
Palaeontologica Sinica, 4(2), 175-228, pls. 1-8.

-(1963) Permian fusulinids of Kwangsi, Kueichow and Szechuan. Palaeont. Sinica, 149, NS.
B, (10), 1-247, pls. 1-36.

SKINNER, J. W. (1931) New fusulinid from the Permian of West Texas. Am. J. Sci., [bth], 22, 253-268,
pls. 1-3.

and WILDE, G. L. (1954) Fusulinid wall structure. Jour. Paleont., 28(4), 445-451, pls. 46-52.

and (1965) Permian biostratigraphy and fusulinid faunas of the Shasta Lake area,
Northern California. Univ. Kansas, Paleont. Contrib., 39, (Protozoa 6), 1-98, pls. 1-65.

StarF, H. voN and WEDEKIND (1910) Der oberkarbonische Foraminiferen sapropeli Spitzbergen. Upsala
Univ. Geol. Inst. Bull, 10, §1-123, pls. 2-4.

Suciyama, T. and Torivama, R. (1981) Coral and Fusuline Faunas from the Kabin Buri Area, East
Central Thailand. Contr. Geol. Palaeont. Southeast Asia, 22, 1-22, pls. 1-5.

Suvary, K. (1962) Geological and paleontological studies in Central and Eastern Shikoku, Japan.
Part II. Paleontology. Jour. Gakugei, Tokushima Univ., 12, 1-64, pls. 1-12.

THOMPSON, M. L. (1935) The fusulinid genus Yangchienia Lee. Ecol. Geol. Helvetiae, 28(2), 511-517, pl. 17.

(1942) New genera of Pennsylvanian fusulinids. Ame. J. Sci., [5], 240(6), 403-420, pls. 1-3.

and FosTER, C. L. (1937) Middle Permian Fusulinids from Szechuan, China. Jour. Paleont., 11(2),
126-144, pls. 23-25.

Torivama, R. (1944) The fusulinids in the limestone conglomerates of the Sakuradani area in the
Province of Awa. Jap. Jour. Geol. Geogr., 19, 67-82, pl. 6.

—(1958) Geology of Akiyoshi, Pt. 3. Fusulinids of Akiyoshi. Mem. Fac. Sci. Kyushu Univ., |D, Geol],,
7, 1-264, 1-48.




Fusulinoideans from Borneo, East Malaysia 57

—(1975) Fusuline fossils from Thailand, Pt. IX, Permian fusulines from the Rat Buri limestone

in the Khao Phlong Phrab area, Sara Buri, Central Thailand. Mem. Ibid., 23(1), 1-116, pls. 1-21.

and KanMERA (1979) Permian fusulinids from the Ratburi limestone in the Khao Khao area,
Sara Buri, central Thailand. (Fusuline fossils from Thailand, pt. 12). Geol. Palaeont. Southeast Asia,
20, 23-93, pls. 4-14. Univ. Tokyo Press.

VACHARD, D. (1990) A new biozonation of the limestone from Terbat area, Sarawak, Malaysia.
CCOP/TP, 20 (Ten years of CCOP research on the pre-Tertiary of East Asia), 183-208, pls. 1-4.
WANG, Y., SHENG, ], and ZHANG, L. (1981) Fusulinids from Xizang of China. Palaeontology of Xizang,

Book III, Ser. Sci. Exp. Qinghai-Xizang Plateau, 1-80, pls. 1-21. (in Chinese)

WATANABE, K. (1991) Fusuline biostratigraphy of the Upper Carboniferous and Lower Permian of
Japan, with special reference to the Carboniferous-Permian boundary. Palaeont.Scc. Japan,
Spec. Papers, 32, 1-150.

WiLroRrD, G. E. (1955) The geology and mineral resources of the Kuching-Lundu area, West
Sarawak, including the Bau Mining district. Brit. Borneo Geol. Surv., Mem. 3, 237 pp.

and KHo, C. H. (1965) Penrissen Area, West Sarawak, Malaysia. Explanation of Sheets 0-
110-2, 1-110-13 and 1-110-14. Borneo. Reg. Malaysia Geol. Surv., Rept. 2, Kuching.

YN, E. H. (1991) Regional Geology of Sarawak. Ann. Rep., Geol. Surv. Malaysia. 58-74.

ZHANG, L. X, (1982) Fusulinids of Eastern Qinghai-Xizang Plateau. In: Nanking Inst. Geol. Palaeont.,
Acad. Sinica (eds.), Stratigraphy and Palaecontology in West Sichuan and East Xizang, China Part
2, 119-244, 1-36. (in Chinese and English)

and Ruy, L. (1980) Fusulinids from the Binhai Xian, Northern Jiangsu. Acta Palaeont. Sinica,
19(4), 321-326, pls. 1, 2. (in Chinese with English abstract)

ZHou Z. R. (1982) Earliest Permian Schwagerina cushmani fusulinid fauna from Southeastern

Hunan. ibid., 21(2), 225-248, pls. 1-4. (in Chinese with English abstract)



Takuya SakamoTo and Takeshi ISHIBASHI
Paleontological Study of Fusulinoidean Fossils from the

Terbat Formation, Sarawak, Fast Malaysia

Plate 1



Explanation of Plate 1

(All figures are in x40 unless indicated otherwise)
Figs. 1, 4-6, 11, 13 and 14. Ozawainella spp.
1,11, 13, 14. Tangential sections, Nos. Loc. GS1-526, GS50-400, GS52-299 and GS52-521. (GK-D
33001, 33005-33007)
4. Axial section, No. Loc. GS1-527. (GK-D 33002)
5, 6. Sagittal sections, Nos. Loc. GS1-527, GS42-371.(GK-D 33003 - 33004)
Figs. 2 and 3. Ozawainella ex gr. digitalis MANUKALOVA
2. Oblique tangential section, No. Loc. GS1-527.(GK-D 33008)
3. Axial section, No. Loc. GS1-525. (GK-D 33009)
Figs. 7 and 8. Ozawainella cf. mosquensis RAUSER-CHERNOUSSOVA et al.
7,8. Incomplete tangential sections, Nos. Loc. GS49-512 and GS50-270.
(GK-D 33010-330011)
Figs. 9 and 10. Ozawainella angulata (COLANI)
9. Near axial section, No. Loc. GS52-277. (GK-D 33012)
10. Oblique centered section, No. Loc. G$33-239. (GK-D 33013)
Fig. 12. Ozawainella cf. pseudotingi DUTKEVICH
Axial section, No. Loc. GS52-523. (GK-D 33014)
Figs. 15-24. Pseudostaffella sphaeroidea (MOLLER)
15 and 21.Tangential sections, Nos. Loc. GS49-266 and GS49-297, x20. (GK-D 33015, 33021)
16 and 20. Sagittal sections, Nos. Loc. GS$43-375 and GS1-524, 20: x20. (GK-D 33016, 33020)
17 and 19. Axial sections, Nos. Loc. GS49-507 and GS49-506, x20. (GK-D 33017, 33019)
18. Slightly oblique near axial section, No. Loc. GS49-508, x20. (GK-D 33018)
22 and 23. Oblique centered sections, Nos. Loc. GS47-295 and GS49-298, x20. (GK-D 33022-
33023)
24. Slightly oblique tangential section, No. Loc. GS43-375, x20. (GK-D 33024)
Figs. 25, 41 and 42. Schubertella spp.
25 and 41. Near axial sections, Nos. Loc. GS1-421 and GS1-533, 25: x20. (GK-D 33025, 33026)
42. Axial section, No. Loc. GS1-531. (GK-D 33027)
Figs. 26-28 and 29. Fusiella sp.
26. Tangential section, No. Loc. GS1-419, x20. (GK-D 33028)
27. Axial section, No. Loc. GS1-421, x20. (GK-D 33029)
28. Oblique centered section, No. Loc. GS1-416, x20. (GK-D 33031)
29. Sagittal section, No. Loc. GS1-416, x20. (GK-D 33030)
Figs. 30-40. Schubertella cf. simplex LANGE
30 and 35-37. Axial sections, Nos. Loc. GS1-526, GS1-529, GS15-202 and GS1-530. (GK-D 33032~
33035)
31, 33, 38 and 39. Slightly tangential, near axial sections, Nos. Loc. GS1-526, GS33-239, GS14-
100 and GS33-486, 39: x20. (GK-D 33036-33039)
32, 34 and 40. Oblique centered sections, Nos. Loc. GS33-294, GS33-293 and GS41-366. (GK-D
33040-330442)
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Fig.

Figs.

Figs.
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Explanation of Plate 2

(All figures are in x20 unless indicated otherwise)

1. Triticites cf. suzukii (Ozawa) (See also Pl 3, Figs. 14-19)
Oblique centered section, No. Loc. GS14-199. (GK-D 33043)

2-9, 12-14 and 18. Profusulinella cf. ovata RAUSER-CHERNOUSSOVA

2,3 and 9. Axial sections, Nos. Loc. GS1-527, GS1-527 and GS33-489. (GK-D 33044, 33045 and
33051)

4. Axial section of immature specimen, No. Loc. GS33-493. (GK-D 33046)

5, 12 and 14. Oblique near centered sections, Nos. Loc. GS1-526, GS1-182 and GS1-417, 12: x40.
(GK-D 33047, 33052 and 33054)

6 and 7. Oblique centered section, Nos. Loc. GS33-486 and GS1-532. (GK-D 33048-33049)

8. Tangential section, No. Loc. GS1-526. (GK-D 33050)

13. Transverse section, No. Loc. GS1-182, x40. (GK-D 33053)

18. Sagittal section, No. Loc. GS1-417. (GK-D 33055)

10-11 and 15-17. Fusulinella eopulchra RAUSER-CHERNOUSSOVA

10. Axial sections, Nos. Loc. GS33-491 (GK-D 33056)

1L Axial sections, Nos. Loc GS43-375 (GK-D 33057)

15. Incomplete axial section, No. Loc. GS52-517. (GK-D 33058)

16. Tangential section, No. Loc. GS1-416. (GK-D 33059

17. Sagittal section, No. Loc. GS1-416. (GK-D 33060)

19-26. Beedeina lanceolata (LEE and CHEN) (See also Plate 3, Figs. 1-3)

19. Tangential section, No. Loc. GS1-182. (GK-D 33061)

20, 21 and 23. Oblique centered sections, Nos. Loc. GS1-526, GS1-524 and GS1-524. (GK-D
33062, 33063, 33065)

22 and 26. Tangential sections, Nos. Loc. GS1-417 and GS1-524.

24. Sagittal section, No. Loc. GS1-528. (GK-D 33066)

25. Slightly oblique, axial section, No. Loc. GS1-419. (GK-D 33067)
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Explanation of Plate 3

Figs. [-3. Beedeina lanceolata (LEE and CHEN) (See also Plate 2, Figs. 19-26)
1 and 2. Axial sections, Nos. Loc. GS1-530 and GS1-528, x20. (GK-D 33069-33070)
3. Transverse section, No. Loc. GS1-419, x20. (GK-D 33071
Figs. 4,7-9, 11 and 13. Fusulina spp.
4,9, 11 and13. Oblique centered sections, Nos. Loc. GS50-502, GS18-469, GS50-271 and GS21-
476, 4: x20, 9, 11, 13: x10, (GK-D 33072. 33075, 330764, 33076b).
7 and 8. Tangential sections, Nos. Loc. GS50-499 and GS50-269, x10. (GK-D 33073-33074)
Figs. 5, 6, 10 and 12. Fusulina pulchella GRYZLOVA

5. Near centered axial section, No. Loc. GS21-482, x10. (GK-D 33077)
6. Oblique centered section, No. Loc. GS21-483, x10. (GK-D 33078)
10. Incomplete, near centered axial section, No. Loc. GS21-479, x10. (GK-D 33080)

12. Sagittal section, No. Loc. GS21-477, x10. (GK-D 33079)
Figs. 14-19. Triticites cf. suzukii (OzAWA) (See also Pl. 2, Fig. 1)
14. Axial section, No. Loc. GS18-215, x20. (GK-D 33081)
15, 17 and 19. Oblique centered sections, Nos. Loc. GS18-214, GS18-290 and GS18-467, x20.
(GK-D 33082, 33084a and 33084b)
16 and 18. Sagittal sections, Nos. Loc. GS18-214, GS18-290, x20. (GK-D 33083, 33085)
Figs. 20 and 21. Triticites? spp.
20. Oblique tangential section, No. Loc. GS3-333, x10. (GK-D 33086)
21. Transverse section, No. Loc. GS3-333, x10. (GK-D 33087)
Fig. 22. Triticites cf. haydeni (Ozawa)
Axial section, No. Loc. GS3-427, x10. (GK-D 33088)
Figs. 23-25. Millerella? sp.
23. Axial section, No. Loc. TB1-033, x40. (GK-D 33089)
24 and 25 Sagittal sections, Nos. Loc. TB2-074 and TB2-095, x40. (GK-D 33090, 33091)
Figs. 26-28. Schubertella sp. A
26 and 27. Tangential sections, Nos. Loc. TB1-015 and TB2-092, x40. (GK-D 33092, 33093)
28. Axial section, No. Loc. TB2-099, x40. (GK-D 33094)
Figs. 29-32. Boultonia sp.
29. Near centered axial section, No. Loc. TB2-096, x40. (GK-D 33095)
30. Transverse section, No. Loc. TB2-098, x40. (GK-D 33096
31 and 32. Tangential sections, Nos. Loc. TB2-093 and TB1-539, x40. (GK-D 33097, 33098)
33. Incomplete axial section, No. Loc. TB1-536, x40. (GK-D 33099)
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Explanation of Plate 4

(All figures are in x10)

Figs. 1-5. Darvasites pseudosimplex (CHEN)

1 and 4. Tangential sections, Nos. Loc. TB5-399 and TB1-538. (GK-D 33100, 33103)

2. Axial section, No. Loc. TB1-543. (GK-D 33101)

3 and 5. Transverse sections, Nos. Loc. TB1-013 and TB1-033. (GK-D 33102, 33104)
Fig. 6. Paraschwagerina cf. yanagidai 160

Slightly oblique axial section, No. Loc. TB1-004. (GK-D 33105)

Figs. 7-9 and 14. Chusenella cf. shengi TORIYAMA and KANMERA

7. Oblique centered section, No. Loc. TB1-014. (GK-D 33106)
8. Silicified axial section, No. Loc. TB17-129. (GK-D 33107)
9. Tangential section, No. Loc. TB1-011. (GK-D 33109)

14. Transverse section, No. Loc. TB1-007. (GK-D 33108)
Figs. 10 and 12. Chusenella cf. schwagerinaeformis SHENG
10. Near axial section, No. Loc. TB2-059. (GK-D 33110)
12. Transverse section, No. Loc. TB2-060. (GK-D 33111)
Figs. 11, 13 and 15. Sphaeroschwagerina aff. sphaerica (SCHERBOVICH)
11. Near centered oblique section, No. Loc. TB1-001. (GK-D 33112)
13. Oblique section, No. Loc. TB2-053. (GK-D 33113)
15. Axial section, No. Loc. TB2-062. (GK-D 33114)
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Explanation of Plate 5

Figs. 1-3 and 9. Triticites? spp.

1. Axial section of immature specimen, No. Loc. GS3-426, x20. (GK-D 33115)
2 and 3. Axial sections, Nos. Loc. TB7-385 and TB2-086, 13: x20, 14: x40. (GK-D 33116, 33017)
9. Near centered tangential section, No. Loc. TB7-305, x10. (GK-D 33118)
Figs. 4 and 5. Darvasites? sp.
4. Axial section, No. Loc. TB8-284, x10. (GK-D 33119)
5. Transverse section, No. Loc. TB5-403, x10. (GK-D 33120)
Figs. 6 and 7. Pseudofusulina cf. tschernyschewi (SCHELLWIEN)
6. Slightly oblique section, No. Loc. TB2-056, x10. (GK-D 33121)
7. Tangential section, No. Loc. TB2-052, x10. (GK-D 33122)

Figs. 8 and 10-17. Quasifusulina cf. tenuissima (SCHELLWIEN)
8, 11 and 13. Axial sections, Nos. Loc. TB1-542, TB1-008 and TB2-051, x10. (GK-D 33123-33125)
10. Sagittal section, No. Loc. TB1-003, x10. (GK-D 33126)
12 and 14. Near centered tangential sections, Nos. Loc. TB1-009, TB2-074, x10. (GK-D 33127,
33128)
15. Transverse section, No. Loc. TB2-065, x10. (GK-D 33129)
16. Oblique near centered section, No. Loc. TB7-304, x10. (GK-D 33131)
17. Tangential section, No. Loc. TB2-054, x10. (GK-D 33130)
Figs. 18-20. Rugosofusulina cf. extensa (SKINNER and WILDE) (See also Plate 6, Figs 1-5)
18 and 20, Axial sections, Nos. Loc. TB1-005, TB1-540, TB1-539 and TB1-534, x10.(GK-D 33132a,
33132b)
19. Transverse section, No. Loc. TB2-067, x10. (GK-D 33133)
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Explanation of Plate 6

Figs. 1-5. Rugosofusulina cf. extensa (SKINNER and WILDE) (See also Plate 5, Figs. 15-20)
2 and 4. Axial sections, Nos. Loc. TB1-005, TB1-540, TB1-539 and TBI1-534, x10. (GK-D 33135,
33137)
1, 3 and 5. Oblique centered sections, Nos. Loc. TB1-536, TB1-540 and TB2-057, x10. (GK-D

33134, 33136, 330138)

Figs. 6-8. Nodosinella sp.
Nos. Loc. TB1-542, TB1-008 and TB2-059, Figs. 6, 7: x80, Fig. 8: x40. (GK-D 33139, 33140,
33141)

Figs. 9 and 10. Nodosaria sp. B
Nos. Loc. TB13-2-111 and TB13-2-113, x40. (GK-D 33142, 33143)

Fig. 11. Endothyra sp. B
No. Loc. TB2-064, x40. (GK-D 33144)

Fig. 12. Palaeotextularia sp.
No. Loc. TB2-084, x40. (GK-D 33145)

Fig. 13. Tetrataxis sp.
No. Loc. TB1-539, x40. (GK-D 33146)

Figs. 14, 15 and 17. Tuberitina sp.
Nos. Loc. TB2-056, TB2-093 and TB1-012, x80. (GK-D 33147-33149)

Fig. 16. Calcisphaera
No. Loc. TB1-022, x80. (GK-D 33150)

Fig. 18. Vermiporella sp.
No. Loc. TB13-2-111, x20. (GK-D 33151)

Figs. 19 and 20. Bryozoan debris
Nos. Loc. TB13-1-199 and TB13-1-109, x20. (GK-D 33152, 33153)

Figs. 21-25. Palaeotextularia sp.
Nos. Loc. GS43-374, GS33-237, GS33-486, GS49-297 and GS1-532, x40. (GK-D 33154~
33158)
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Explanation of Plate 7

1 and 2. Climacammina sp.
Nos. Loc. GS1-526 and GS14-197, x20. (GK-D 33159, 33160)
3 and 5. Nodosaria sp. A
Nos. Loc. GS33-488 and GS1-415, 3: x40, 2: x20. (GK-D 33161, 33162)
4. Geinitzina sp.
No. Loc. GS1-526, x20. (GK-D 33163)
6. Bradyina sp.
No. Loc. GS14-199, x20. (GK-D 33164)
7-10. Endothyra spp.
Nos. Loc. GS13-441, GS33-293, GS49-266 and GS49-297, x40. (GK-D 33165-33168)
11. Planoendothyra sp.
No. Loc. GS3-434, x40. (GK-D 33169)
12. Globivalvulina sp.
No. Loc. GS14-287, x20. (GK-D 33170)
13-21. Tetrataxis spp.
Nos. Loc. GS14-199, GS1-526, GS1-528, GS1-527, GS14-287, GS1-528, GS47-258, GS13-
195 and GS27-224, 13, 14, 16-21: x40, 15: x20. (GK-D 33171-33179)
22. Tuberitina sp. A
No. Loc. GS1-424, x20. (GK-D 33180)
23. Solenopora sp.
Nos. Loc. GS27-221, x10. (GK-D 33181)
24. Epimastopora sp.
No. Loc. GS26-355, x20. (GK-D 33183)
25. Parachaetetes sp.
No. Loc. GS1-532, x20. (GK-D 33184)
26. Pseudovermiporella sp.
No. Loc. GS14-199, x10. (GK-D 33185)
27. Echinoderm fragment
No. Loc. GS18-472, x20. (GK-D 33182)
28. Alga?
No. Loc. GS27-221, x40. (GK-D 33186)
29. Streblascopora sp.
No. Loc. GS14-200, x20. (GK-D 33187)
30-32. Penniretepora sp.
Nos. Loc. GS14-445, GS15-464 and GS14-199, 30: x40, 31: x10, 32: x20. (GK-D 33188-
33190)
33. Streblascopora? sp
No. Loc. GS14-451, x20. (GK-D 33191)
34. and 35. Sulcoretepora? sp.
No. Loc. GS14-446, x10.,No. Loc. GS14-446, x20. (GK-D 33192, 33193)
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