CHAPTER |
INTRODUCTION

Fusulinids are extraordinarily profuse in many rock formations in Thailand and
other countries. They are an exclusively late Paleozoic group of fossils and had the
beginning in late Mississippian Period and extinct at the close of Permian Period.

Fusulinids have been studied for more than 150 years by many paleontologists in many

hic distribution around the world. Within

/ ﬂce. they developed into many

!d
" Fo asons they are one of the best

countries, because of their widespr
the relatively short range of.
phylogenetic lineages an
index fossils. Its study give d comple ail for biostratigraphy.
The rocks in the akkachan, Amphoe Nong
Muang, Changwat Lo stone in the Tak Fa formation
of the Saraburi Group. area are abundant but still
need more investigation in Wong and Khao Chakkachan,
Amphoe Nong Muang, Cha itable to study biostratigraphy with
reference to fusulinids. A valuabis 'stratigrphy of this study may be

useful in future work & ving the Per mian stratigraphv-ofilhailand for the author.

1.1 The study area m m
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Muang, Changwat Lop Buri (Figure 1.1). It covers approximately 30 square kilometers
and lies between the latitude 15° 10' 19" to 15°13'03" and longitude 100° 38" 20" to 100°
41" 40", The investigated area is located within the topographic map scale 1 : 50,000 of
the Royal Thai Survey Department, sheet 5139 Ill, series L7017, edition 2-RTSD,
Amphoe Ban Mi (Figure 1.2).



1.1.2 Accessibility

Accessibility to the study area can be undertaken via convenient route no.1 or
Phahon Yothin Highway (Figure 1.3). By following the route no.1 to Ban Chon Saradet at
km 203+100 m, then turn right and follows the concrete road for approximately 400
meters to Khao Chakkachan. Khao Wat Kirinakratanaram is located at left-hand size of

km 203+600m. Going straight alon 1_until meet the Nong Muang - Ban Mi

Junction, turn left and follows t 7 kilometers, turn left again and

The climate ot trmstudy area al grassland m savanna type with the rainy

season ranges fﬁm May %o=@ctober while the' rest of the year is relatively dry. The

Q mm ngal days (from the year 1969 to

1998). The average annual mean tefhperature is 28,34 degree celsius (from the year

ot |NTIIEUHATINETRE

1.2 Purposes of study

average annual

Two main purposes of study can be classified as follows :

1. To identify the species of fusulinids in the study area.



2. To study biostratigraphy and determihe age of rock in the study area by using

fusulinids.
1.3 Medthodology

Generally, the methodology under the investigation can be categorized into

three main aspects : office work, field work and laboratory work. The summarized flow

The office WOJ g or revio us works of other geologists/

paleontologists condu : IC/OF nee “investigation area. Topographic map,

geologic map, and aeri , of the study,area were studied.

The field investigati u to 2 steps : the reconnaissance

field investigation _and detailed” ficld Inve ion. Initial reconnaissance field

investigation was taken-place-foi-understanding-aenerany-of the study area. Detailed
° v <

field investigation had ce m May, 2000 for measuring of

seven sections of totally 299 .60 meters mcludmg the sampling of 200 rock samples from

e ”‘eas““*s"ﬁﬁﬁs’) NENTNYINT
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In laboratory, 600 thin-sections of rocks have been prepared for petrographic
and paleontologic identifications. Petrography of rocks were studied through polarizing
microscope. The terminology used here to describe the limestone is based mainly on
Folk's classification (1959 and 1962 in Boggs, 1995). Detailed study of morphology and
size measurement of fusulinids have been acted through stereo-zoom microscope and

biological microscope.
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Figure 1.1 Index map of Thailand showing location of the study area in Changwat Lop

Buri.
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Figure 1.2 Topographic map of the study area, scale 1 : 50,000, sheet 5139 I,

Amphoe Ban Mi, series L 7017, edition 2-RTSD.
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Figure1.3 A route map showing the accessibility to the study area.




The data from field work and laboratory provide the range chart of fusulinids
and establish the biozones of the study area. The biostratigraphic classification in this
thesis is based on the international stratigraphic guide of International Subcommission

on Stratigraphic of IUGS Commission on Stratigraphy (Hedberg, 1976).

1.4 Previous investigation

Resources of Amphoe Ban Mi ( da geologic map scale 1: 250 000,
map sheet Amphoe Ban Mi (Nakoist at the investigated area is a
—

part of Tak Fa formation. le Permian (Artinskian-

Kungurian) in age and i at Buri Group). The detail

of geology in that stud

many researchers.

AL

n stu%d by many paleontologists :
Dunbar (in Heim and Hirs€hig,1939), Toriyama/1944), Konishi (1953), Kemper (1969 in

Ty, oedf ipilnd ] 53 a1 1) s S 3

Sakagami and Hatta (1982), Ingavat {1984), Ingavat and Jumnong@l (1988), Caridroit

i VoS U U ) i s,

and Ueno and Igo (1997).

Fusulinids fromBrthem

Those from central Thailand have been more widely studied and known by many
researchers : Toriyama and Sugi (1959), Borax and Stewart (1966), Pitakpaivan (1966),
Toriyama and Kanmera (1968), Toriyama et al. (1969), Ozawa (1970b), Toriyama and
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Figure 1.4 The summarized flow chart of methodology.



Pitakpaivan (1973), Toriyama et al. (1974, 1975), Tittirananda (1976), Toriyama (1976),
Toriyama and Kanmera (1977), Toriyama (1978), Toriyama and Kanmera (1979),
Wielchowsky and Young (1985), Altermann (1989), and Dawson and Racey (1993).

Whereas in northeastern Thailand, the fusulinids were studied by Borax and
Stewart (1966), Pitakpaivan (1966), Igo (1972), Sakagami and Iwai (1974), Toriyama
(1982), Wielchowsky and Young (1985), Vachard (1990), Fontaine et al. (1991), Igo et al.
(1993), Ueno and Igo (1993), Ueno and |Sakagami (1993), Charoentitirat (1995), and
Charoentitirat and Ueno (1999). = ‘

The studies in ea e et al. (1976), Pitakpaivan

and Ingavat (1980), Su pas et al. (1983), Fontaine et

al. (1997), and Fontain

Suteethorn (1988), Vagch: '(1993), and Ingavat-Helmcke

(1993). m :
The det%%ﬂoﬁ%ﬂ mceiw m leﬁ Lop Buri have been

reported by many researchers. Pitakpaivan (1966)desc.ibed Schwagerina crassa

paden sw.:l@ Bﬂ'ﬂgﬁww u%kavg}v%(&;a)ad&hwageﬁna

9

sp.A from Khao Sanamjang. He concluded that the limestone at Khao Sanamjang is
Artinskian to Upper Sakmarian-Artinskian in age. The stratigraphical succession and
characteristic fusuline genera of the Rat Buri limestone include Khao Sanamjang

limestone as shown in Table 1.1.
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Toriyama and Pitakpaivan (1973) studied Middle Permian fusulines from Wat
Kirinakratanaram Hill, Tambon Chonsaradet, Amphoe Nong Muang (formerly Amphoe
Kok Samrong), Changwat Lop Buri. The samples were collected from five collection
localities as shown in figure 1.5, of which the limestone at point 5 is barren of fusulinids.
The fusulinids are Nankinella(?) sp., Neofusulinella saraburiensis, Neofusulinella
lantenoisi, Parafusulina gigantea, Verbeekina verbeeki, Pseudodoliolina pseudolepida,

and Sumatrina annae (Figure 1.7). These faunas are considered to be lower Middle

Permian in age.

Wielchowsky and : @l facies variations in Permian

rocks of the Phetchabun( t. studied fusulinids in many

localities, included fusu ak Fa formation had been

studied (Table 1.2).

Permian.

The blostratugrannc zonation of the Rat Buri estone (Saraburi Group at
present) in the %i w bu s been established by
Toriyama et al. @aﬁ jﬂgﬁa h ﬁﬁ ﬂ be designated as the
standard_bi nce iff the upper Lower to middle Middle Permian strata
in Thaila ﬁ}jﬁrﬁﬁi {ﬁe’]’rlm’]ravﬂlc zonation of
fusullmds in Thailand with Southeast Pamir, Shan State-Burma, Malaysia, Cambodia,

South China, and Japan.

Toriyama and Kanmera (1979) studied middle Middle Permian fusulines from the
Ratburi limestone (Saraburi Group at present) in the Khao Khao area, Changwat

Saraburi. They also correlated the Khao Khao and Khao Phlong Prab sections with the
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selected sequence in the eastern part of Tethys :Pamir, Afghanistan, Cambodia, South

China, Akiyoshi southwest Japan, and Akasaka-central Japan.

Ingavat et al. (1980) presented fusuline zonation and faunal characteristics of
the Rat Buri limestone (Saraburi Group at present) in Thailand and its equivalents in
Malaysia and correlated with Transcaucasia, Iran, Southeast Pamir, Afghanistan,

Pakistan, Malaysia, Indochina, South China, Southwest Japan, and other previous

The selected fosSil zones in T \érie for the Permian System
(Table 1.6) must be a‘ied for dete : zonesa study area. Names and
boundary levels for serie§ /and stages of ¢he Permian System, based on marine

successions, ha@_ %&@%ﬂ%@.%&%ﬂsﬁu ICS. These are the

Cisuralian, Guadalupian, and Lopingian Series, and their gonstituent stages

standar w%aéa ﬂhw %Jt. a&w&%al&]for the Lower,
Middle, ar?d Upper Permian (Yugan et al., 1997). For convenience of the readers, the
author would like to show the correlation of selected Permain successions which are

adopted from many authors’ contributions as shown in Table 1.7.
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Age Stratigraphical succession Characteristic
fusuline genera

Kazanian (Wordian) The limestone of Maoteetang Neoschwagerina

prab hill

Parafusulina

Kungurian HE"CAICareouS Shalaof HUEY™
771 N N
Sphaerulina and
Artinskian Neofusulinella
Schwagerina
Sakmarian Pseudoschwagerina

-
bt |

i
i | i
i | |
o i |

Table 1.1 The strat;graphl?l succession and charactenstlc fusuline genera of the Rat
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Figure 1.5 Localities of specimens collecting at Wat Kirinakratnaram (Toriyama and

Pitakpaivan, 1973).
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Figure 1.6 The fusulinids from Wat Kirinakratanaram (Toriyama and Pitakpaivan,1973) :

1. Nankinella (?) sp., x20; 2-3. Neofusulinella saraburiensis Toriyama, Kanmera,
Ingavat, x20; 4-5. Neofusulinella lantenoisi Deprat, x20; 6-7. Verbeekina verbeeki
(Geinitz), x10; 8-9. Pseudodoliolina pseudolepida (Deprat), x10; 10-11. Sumatrina

annae Volz, x10; 12-13. Parafusulina gigantea (Deprat), x10.
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Location Facies Fusulinids Age

Khao Somphot Skeletal grainstones and Lepidolina multiseptata (Deprat), Late
(15°0 6-07.5N, packstones located in platform Verbeekina verbeeki (Geinitz) Guadalupian
101°18-19E) interior
Khao Somphot Skeletal grainstones located in Metadoliolina cf. gravitesta (Kanmera), Late
(15°06-07.5N, | platform interior Verbeekina douvillei, Guadalupian
101°18-19E) Kahlerina sp., Boutonia sp., Nankinella sp.
Phu Pha Daeng Thin-and thick-bedded Parafusulina cf. kaerizensis, Middle
(16°51.5' N, limestones, shales, sandstones Schwagerina cf. pindingensis Sheng, Guadalupian
101°56.5E ) and matrix-supported N oo iatlo iné cf. pseudolepida (Deprat)

conglomerates 7 \H' 050 W3 je il ciugkasakensis Morikawa and Suzuki
NW of Saraburi Thin-to massive-beddec ‘;t‘: Neofusuli ‘—‘,L-:-‘J jsi Deprat, Middle
(14°405N, limestone conglomerates, thick ;3 Guadalupian
100°50.5E) to thin-bedded

shales
Khao Wong Massive cora Early
(15°03N, 101°22E) boundstones ang Guadalupian

located at basinward e

platform
Khao Somphot Carbonate mudston Early
(15°06-07.5N, | skeletal wackes ) Guadalupian
101°18-19') platform interior

eliwieni (Deprat)
Phu Pha Daeng Carbonate mudstone Parafusulina japonica, Artinskian
(16°51.5N, skelets » G hémpson and Miller,
101°56.5E ) grainstane o 5 ella (?) sp.,
a t:ﬁn (Deprat), Misslina
confragaspira Leven, ?Ace hwagerina? sp.
South of Pha Nok cf. tschemyschewi Schellwven) Sakmarian
R T A
(16°43N, 102°00°F) Staffella ? sp.
i thi Asselian

rove W mms
101°18-19 E) Quasifusulina cayeusi (Deprat), Pseudofusulina sp.
Khao Somphot Carbonate mudstones and Schubertella kingi Dunbar and Skinner, Asselian
(15°0 6-07.5N, | skeletal wackestones located in | Paraschwagerina viasovi Leven, Pseudofusulina (P.)
101°18-19'E) platform interior bormemani Leven, Pseudofusulina (P.) explicata Leven

Table 1.2 Selected representative fusulinid faunas in Permian rock of the Phetchabun

fold and thrust belt. (WielchoWsky and Young, 1985).
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Table 1.3

Correlation of biostratigraphic zonation of fusulinids in Thailand with Transcaucasia, Iran, Southeast Pamir, Afghanistan, Pakistan,

Malaysia, Indochina, South China, Southwest Japan, and other previous researchs in Thailand (Ingavat et al., 1980).



Table 1.4 Correlation of biostratigraphic zonation of fusulinids in Thailand with Mediterranian

and South China (Toriyama, 1984).

Permian-Tethys Stage Scale in 5 - Thailand Malaysia South China
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SELECTED FOSSIL ZONES 2
SERIES | STAGES EYA
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o ] ] t36
o ;se‘udpun'ohles Clar{ana changxing-
lang gratiraliiee ensis Palaeofusulina sinensis
g hsingian Shevyrevites
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= 253.0
8 | ’” to3
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Capimnian N ;‘"i"ZIZmd humardi
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g N “S;:\\
= E 264.1
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- 2 ' craticulifera _
= E H
g|o 15
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Roadi neoschwagerinoides B
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Pseudovidrioceras ; Misellina claudiae
. dunbari - '
Kungurian ’ ognathodus
gun ~ Propin ' vaxina dyhrenfurthi
b o 2722
‘Q / t32
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Artinskian binskia . Chalaroschwagerina
g inskia artiensis whitei vulgaris
= M.bisselli
'g 3 280.3
2 126
.2 u ﬂn Sokim ‘ chwagerina
© S S o 1 8 ’ scheflwieni
Svetlanoceras smgasum Sphaeroschwagerina
postfusus
sphaencu
i : | ¢ eller a 290.6
e S.primore S.isolatus S.vulgaris 3.0
: . . Daixina robusta 300.3
Carboui- Gzhelian ;hu.rlrfardules confe e imenm D.bosbytauensis %32
ferous milites plummers ' Triticites stuckenbergi

Table 1.6 Permian Chronostratigraphic Subdivision approved by the Permian

Subcommission, ICS (Yugan et al.,

1997).
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Table 1.7 Correlation of selected Permian Successtions adopted from many authors (Yugan et al., 1997)
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