CHAPTER |

INTRODUCTION

Paleontology is the study of life in the geologic time. This study is one of an
important subject in geology. Fossils can be used for stratigraphic correlation, interpretation
of paleoenvironment, and as the evidence of evolution of life in the past,

Ammonoids are one of the best index fossils because they are widely distributed, and
had rapid evolution. Ammonoidea iis an Order of the Class Cephalopoda, Phylum Mollusca.
They can be easily to recognized and identified even in the incomplete specimens because the
study of ammonoids are mainly concentrated on the suture-line system. According to the
record, they lived from the Early Devonian to the Late Cretaceous. In Thailand, ammonoids
can be usually found in Carboniferous, Permian, Triassic and Jurassic siliclastics and
carbonates. But, there are afew researches on hiostratigraphy of ammonoids in detail.

Fusulinids lived from the Late Mississippian to the Late Permian. The researches of
fusulinids in detail have been studied by many researcher in Thailand and many other
countries, because of their widespread geographic distribution around the world. They had a
rapid evolution, short range, survived in a suitable environment in warm and shallow marine.
For these reasons fusulinids are one of the hest index fossil. They are very useful for
correlation of the rock strata around the world. In this study, the author would like to study
fusulinids in association with ammonoids in the same area. They can give a good result and
completely detail for biostratigraphy of the investigated area

In the area of Khao Nong Hoi, Amphoe Pak Chong, Changwat Nakhon Ratchasima
(Figure 1.1) the rocks in the study area were grouped as Permian limestones ill the Nong
Pong Formation of the Saraburi Group. They comprised of various groups of fossils
including ammonoids and fusulinids. However, there was very rare data of ammonoids and
never have the data from any research on biostratigraphy using ammonoids and fusulinids &s
index fossils. Thus the area of Khao Nong Hoi, Amphoe Pak Chong, Changwat Nakhon
Ratchasima is suitable for study about biostratigraphy with data of ammonoids and
fusulinids. And this study may be the good case study to correlate with other areas in hoth
Thailand and other countries.
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Figure 1.1 Index map of Thailand showing location of the study area in

Changwat Nakhon Ratchasima.




The Study Area
Location

The study area is situated at Khao Nong Hoi, Amphoe Pak Chong, Changwat
Nakhon Ratchasima. It covers approximately 4 square kilometers and lies between the
latitude of 14° 40" 15" to 14° 42" 00" and longitude 101° 12' 30" to 101° 13' 28". The
investigated area is located within the topographic map scale 1. 50,000 of The Royal Thai
Department, of sheet 5238l1, series L7017, Amphoe Kaeng Khoi (Figure 1.2).

Accessibility

Accessibility to the study area is illustrated in figure 1.3. It can be
conveniencely accessed from Bangkok by following the Royal Highway No. 1 (Phahon
Yothin Highway) to Saraburi, then follows the Royal Highway No. 2 (Mittraphab Highway)
from Saraburi cross Muak Lek River to Amphoe Pak Chong, Changwat Nakhon Ratchasima.
After crossing the Muak Lek River 1 kilometres on the Highway No. 2 turn left and follow
the pave road for approximately 5 kilometres to Khao Nong Hoi in the area of Amphoe Pak
Chong, Changwat Nakhon Ratchasima

Physiography and Climate

The study area is the western part of Changwat Nakhon Ratchasima. The
climate of the study area is savanna tropical type with the rainy season ranges from July to
October while the rest of the year is relatively dry. The mean annual rainfalls is 1492.10 mm.
The annual average temperature is 26° - 28° C.

The physiography of the study area consists of the flat low land, rolling
terrain, and limestone hills and ridges. There is a Muak Lek River passing through the
western part near the study area.

The average elevation of the study area lies between 150-300 meters above
mean sea level.
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Objectives ofthe Study

L To study morphology, taxonomy, and classify the group of ammonoids and
fusulinids in the study area.

2.To  dy the biostratigraphy,lcorrelation, classification and determine age of rock
in the study area by using the data of ammonoids and fusulinids

Methods of the Study

The summarized flow chart showing methods of the study is illustrated in figure 14.
The methods of  dy can be divided into 6 steps as followed:

1 Preparation
11 Study the topographic map, and geologic map of the stud}' area.

12 Study the previous work, research paper, and report on biostratigraphy
and study of ammonoids and fusulinids.

2. Field Investigation
2.1 Measuring section of the strata in the stud}' area.
2.2 Collecting rock samples, fossil specimens in ever} fossil-bearing strata.

3. Lahoratory Investigation

31 Excavating ammonoids specimens from rock samples collected from the
investigated area.

3.2 Preparing thin sectionto  dy fusulinids.

33 Take the photographs of fossil fusulinids and other by stereo-zoom
Mmicroscape.

34 Study morphology, suture-line system, size measurement in detail for
classification and identification of ammonoids by microscope with the
drawing attachment.



35 Study morphology, size measurement, of fusulinids in detail for
classification and identification by sterea-zoom microscape.

36 Study lithology in each strata.

4. Interpretation, Discussion, and Conclusion

4.1 Prepare the range chart of fossil ammonoids and fusulinids found in the
study area and establish the biostratigraphic column of the study area
based on the ammonoids and the fusulinids

4.2 Discuss and conclude the result of study

5. Presentation and Preparing Thesis Report
51 Presentation in the seminar.
52 Writing thesis.
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iPrevious Investigation

Geological study in the investigated area was performed by Hinthong et al, 1985,
According to the result of this Geological team, the Department of Mineral Resources has
published a geologic map scale 1 : 250,000; map sheet ND 47-8; Changwat Pranakhon S
Ayutthaya. They reported that the investigated area is part of the Nong Pong Formation. The
Nong Pong Formation is an Early Permian (Artinskian-Kungurian) age and is a part of the
Saraburi Group. The detail about geology in the study will be reported in the Chapter II.

Previous Investigation of Ammonoids

The study of ammonoids in Thailand can be collected and summarized &s
followed:

Department of Mineral Resources, 1985 published “ Fossil of Thailand,

Volume 2 " Pita%et a. They recorded about two species of Permian
ammonoids. ff emmellaro, 1887, Permian in age, represented by
specimens number TF 649 and TF 675. The specimen number TF 649 was discovered at Phu
Pha Dang, Tambon Sritan, Amphoe Phukadung, Changwat Loei and specimen number TF
iccavered at Na Nong Thum, Amphoe Chumphae, Changwat Khon Kaen.
Wp. Permian in age, represented by specimen number TF 676, was discovered
at Na Nong Thum, Amphoe Chumphae, Changwat Khon Kaen. Furthermore, Fossil of

Thailand, Volume 2 also reported the discovery of the Triassic, Carboniferous and Jurassic
ammonoids.

Ishibashi and Chonglakmani, 1990 studied the geology at the boundary
between Permian rocks of the Ratburi Group (at present IS off|(:|a||y named the Saraburi
Group) and Triassic rocks of the Lamp m-‘-.-_-‘ at Lampang.
Ammonoids discovered in this area are PR 120 €t Liang,
1965 from specimens number TF 2327, TF 2 28

| ORE R st and
Chonglakmani, 1990 from specimens number TF 2 and ANARRERLYY <p. indet
from specimen number TF 2329. They use R Ishibashi  and
Chonglakmani, 1990 as an index of Uppermost Permian (Upper Dorashamian) to indicate the
boundary between the Permian and Triassic.



Glenister et al., 1990 reported four species of ammonoids discovered from
' 3k Chopgee at Nakhon Ratchasima. Those ammonoids

R Cecits ~+RUNRICANC'. aviov (1967), specimen num
Liva v v pumanskaya (1949), specimens nw%
(Smith.  1903), specimens number PTF 58 and
(Toumanskaya, 1938), specimen number PTF 9. And they concluded that the strata contain
dl of these ammonoids have the age of Late Artinskian.

This publication was the pioneer study of Permian Ammonoid at Khao Nong
Hoi by Prof. Dr. Brian F. Glenister, Prof. Dr. William M. Furnish and Prof. Dr. Zhou Zuren
who are all experts in Permian ammonoids. They identify the ammonoids specimens from
Khao Nong Moi which were firstly discovered in 1985 by Assist. Prof. Dr. Malai Liengjarem
and brought to them in 1990,

Ishibashi, Nakornsri, and Nagai, 1994 have studied about the Permian-
Tnassm boundary at D0| Pha Phlung, Changwat Lampang They found a large groups of

h T 30 48 |=¢ discovered are
'li;“lﬂ l
, ' AULAL I ). Furthermore

' nd ammon0|ds Species
YT ‘ ‘ ‘A.m
Plummer and Scott, 193 LUt T

K ‘(‘ "{'ﬁ') shibashi, Fuukawa and Nakornsn 1996

m Zhou and Liengjarem, 1997 re they found Permian ammonoids
una immediately in associated with sulinid fauna.

Ishibashi, Fujikawa, and Nakornsri, 1997 proposed the correlation chart of

ammonoid and fusulinid zones in Thailand. This research is the first time to establish
zonation of ammonoids, as illustrated in Table 1.1
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Stage
(Leven, 1992
Ingavat, 1984)

Drashamian

Period

g Dzhuifian
Midian
Murgabian
Kubergandian
Bolorian
Y ahtashian
Sakmarian

Early

Asselian
Gzhelian
Kasimovian

%

Moscovian

B =

Bashkirian
Namurian

€= 5]

Visean

Early

Tournaisian

Table 1.1
etal, 1997).

Ammonoid Zone

North America ~ Thailand
Paratirolites-
Cyclolobus
Timorites
Waagenoceras
Perrinites Perrinites-

Agathiceras

Properrinites Properrinites-

Artinskia
Parashumardites
Boesiies
Parategoceras
Diaboloceras
Axorobus
Brannerocercs
Bilinguuies

Pronorites
Cravenoceras

Protocanites

Previous Investigation of Fusulinids

SR>

Branneroceras

Fusulinid Zone
(Ingavat et ah, 1980,
Ingavat, 1984)

Palaeofusulina

Colaniella

Reichelina 1
o A

Lepidolina ,§

3

Neoschwagerina
Cancellina

Misellina “(g%

Chalaroschwagerina 6,),0
Robustoschwagerina 1
Paraschwagewrina
Pseudoschwagerina
Triticites

Fusulina-Fusulinella

Profusulinella

Millerella-Eostaffella

Correlation chart of ammonoids and fusulinids zones in Thailand (Ishibashi

The study of fusulinids in Thailand has been studied since 1939. Dunbar
described fusulinids in limestone collected by Heim and Hirschi in 1939 from central-north
Thailand, (fngavat, 1993). After that, there are numerous Studies on fusulinids from many
researchers. The published fusulinid zonations of Thailand are as follows;



lgo, 1972 established the standard columnar section showing stratigraphic
position and range of fusulinacean from Middle and Upper Carboniferous to Lower Permian
by studying fusulinacean assemblage from the sections of the Wang Saphung - Loei areas and
Petchabun - Lomsak areas. (Table 12)

Toriyama et ah, 1974 have established biostratigraphic zonation from Lower
to Middle Permian fusulinids at Khao Phlong Phrab. Amphoe Phra Phutthabat, Changwat
Saraburi. They expected that this section may be the standard biostratigraphic section for
Thailand Furthermore, they compared this section with Southeast Pamir, Cambodia, South
China, Kama, Kyushu, Japan, Akiyoshi, Southwest Japan, Akasaka, Central Japan, &
illustrated in Table 1.3

Toriyama et ah, 1975 studied and collected data about biostratigraphic
zonation of Middle Carboniferous to Middle Permian fusulinids in Thailand and Malaysia.
They used and improved the detail from previous researches of Igo, H. in 1972 and Tolyama,
R etal in 1974. They also correlated this biostratigraphic zonation with Southeast Pamir,
Shan State, Elurma, Cambodia, South China, and Japan, (Table 14)

Ingavat, Toriyama, and Pitakpaivan, 1980 established the fusulinids zonation
of the Ratbuiri Group (at present is officially named the Saraburi Group) in Thailand and its
equivalents in Malaysia of Carboniferous and Permian age and correlated with
Transcaucasia, Iran, Southeast Pamir, Afghanistan, Pakistan, Malaysia, Indonesia, South
China, Southwest Japan, and other previous researches in Thailand as shown in Table 15 and
Table 16.

Ingavat, 1984 correlated the fusulinid fauna records studied from western,
central, arid easten provinces in Thailand. This research is illustrated in Table 17.

Dawson and Racey, 1993 have studied fusulinid faunas of Saraburi

Limestone at Changwat Saraburi. They established the fusulinid zonation of Lower Permian
to Upper Permian, as illustrated in Table 18

12
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Khao Phlong Phrah, Thailand

C  Formation

(Khao Khao section)

B? Presumairina scliellwieni

Neosefiwassrina simplex

Makluya setimpuli

8T AN

Bl wm aklaya pamirica

Bd Makluya saraburiensis
b2 Misellina con/ragaspira

1 MiseHino otai-
\ Aliseifina Cff. termieri

Table 1.3

Fm

Southeasl Pamir (Murgah-Aksu)

(Leven, 1967)

Reichelinu
Palaeo/usidina
Colaniella

Yabeinu archilien
Neoschwagerina marguritue

Neoschwagerina Schuberti
Sumturinu, Verbeekina

Neoschwagerintt simplex
presamalrina

Cancellina. Armenia
P arafiisiiliiui

Misellitia. Pseudadoliolina
Puralusiilina vntgnrisi/ormis

Monodiexodina sliiploni

Cambodia

(|Slm, Kato & Nakamura, 1969)

1\ Lepiililina imiltiseptata

C

Smiialrina cmnae tongissima -
Lepiililina mulliseplala

Snmalrina anime limgissiinci —
Yalieina asiatica

Pseudadoliolina psetulolepiila —

Pseatlo/nsulina limbigtm
pursutensis

14

South China
(Siieng, 1963)

|§ q:) P aliieii/nsiiliiia

€0

Codonolusiella

Yabeinu
Neoschwagerina

Cancellina

Mise llilia

Pseuihisch wagerinu E %

N D

Kama, Kyushu, Japan
(Kanmeka, 1963)

Lepidolina kumaensis _
L. mulliseplala shiraiwensis

Yabeinu globusa

Neoschwagerina

Neoschwagerina craticuli/fera

Neoschwagerina simplex

Mise!lilia cltmtliae

Psemluschwagerilia minaloi

Pseudoschwagerina m orikaw ai

Correlation ofthe Khao Phlong Phrab section with the selected sequences in the eastern part of Tethys (Toriyama et ah, 1974).

Hashiri-

Akiyoshi, Southwest Japan
(0ta et al. 1973)

Lepiclolina midiiseplala

Pua shiraiwensis

PS  colania douvillei

Pmy Verbeekina verbeeki

Pmi) Neoschwagerina craticuli/era

Pma Parafiisidinu kaerimizensis

1S Misellina clinidiae

P|y Pseudoliisidina ambigtta

P|/( Pseadafiisulina vulgaris

Pla  Trilieiles sim plex

Ng

N ni

Nn

Akasaka, Central Japan

(Ozawa, 1927)

“Sarasa”
[limestone conglomerate]

Yabeinu globosa

Neoschwagerina margaritne

Neoschwagerina craticuli/era

Cancellina llippanica

Pseiido/usidina ambigua
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Table 14 Fusulinid zonations of Thailand correlated with southeast Pamir, Burma (Shan state), Cambodia, south Ching, south Kyushu and Akiyoshi of Japan  (Toriyama et ah, 1975).



System Senes Fusuline Zonation

Upper Palaeofusulina aff. belia - Colartiella parva z0ne
Lepidolina muhisepiaia muhisepiaia Z0Ne
Colania dauvilki= Vcrbeekina verbeeki ZONE
Neoschwagerina haydeni 20N€

Middle Afghanella schencki schencki ZONe
Presurnatrina schellmeni ZONe

PERMIAN Neoschwagerina simplex Z0Ne

Maklaya sethaputi ZONe
M aklaya pamirica ZONg

Maklaya saraburiensis

Lower Misellina O|§1; - Misellina lermieri ZONe
(missing?)
Triricires ozawai- Paraschwagerina yanagidai ZONe
Upper . (missing?)

Frotriticites teihvdis Z0Ne

Fusulina pulc.he.Ha ZONE
Hemifusulina (7) thaiensis ZONE
CARBONIFEROUS Middle lieedeina paradisienia ZONe
Pro/usulinella prisca limanica Z0Ne
Profusulinella parva Z0Ne
(missing?)

Lower
Soslaffella mosquensis - Millerelia rossica ZONE

Table L Fusulinid zonations of the Ratburi Group in Thailand and its equivalents in
Malaysia (Ingavat et al., 1980).
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