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The non-marine Mesozoic rocks in the Thung Yai-Khlong Thom area in
peninsular Thailand have long been known as continental red beds. The study area of
approximately 1,160 square kilometres is located in Nakhon Si Thammarat and Krabi
provinces, with particular emphasis on Thung Yai and Khlong Thom area. In this
study, the Trang group is proposed and lithostratigraphically subdivided into 4
formations, namely, Khlong Min, Lam Thap, Sam Chom and Phun Phin formations,
respectively, in ascending order. The Trang group unconformably overlies the marine
Triassic rocks (Sai Bon formation). The total thickness varies from 65 to 1,145
metres.

The Khlong Min formation consists of 4 lithofacies; the mudstone intercalated
with fossiliferous limestone, siltstone, calcareous sandstone and fossiliferous
limestone with abundant vertebrate and invertebrate fossils. The total thickness varies
from S8 to 116 metres. The lithology, sedimentary structures, geometry and fossil
assemblages reflect transitional to fluviatile environment of deposition with
occasional marine influxes of lagoonal environment during lower Middle Jurassic,
with gradually change to fluviatile environment of deposition in the uppermost part.
The fossiliferous limestone with abundant Modiolus sp. and wood fragments
indicating marine incursion into the continent in Lower Cretaceous. The Lam Thap
formation consists mainly of 2 lithofacies; the thick-bedded arkosic sandstone, and
siltstone interbedded with shale with fern-like leaves, trace fossils, bivalves of
Modiolus sp. and Unio sp. indicating Upper Jurassic to Lower Cretaceous. The total
thickness varies from 30 to 197 metres. The rocks were deposited in floodplain and
alluvial fan environments. The Sam Chom formation predominantly consists of
conglomerate, conglomeratic sandstone and poorly cemented coarse-grained
sandstone of alluvial fan origins. The total thickness varies from 8 to 100 metres. The
Phun Phin formation consists of 2 lithofacies; the fine-grained sandstone and
fangiomerate with trough and planar cross-beddings reflecting braided stream and
debris flow origins with total thickness varies from 96 to 775 metres.

Stratigraphically and paleontologicaily, the age of the Trang group should be
assigned as lower Middle Jurassic to Upper Cretaceous.




ACKNOWLEDGEMENTS

Grateful acknowledgements and deep appreciation are expressed to Associate
Professor Dr. Chaiyudh Khantaprab, thesis advisor and Assistant Professor Dr.
Somchai Nakapadungrat, thesis co-advisor for their guidance, encouragement,
valuable discussion, and reading of the manuscript. Mr. Lertsin Raksaskulwong, Dr,
Assanee Meesook and Mr. San Assavapatchara for their advice and assistance during

the field investigation.

Thanks are extended to Ms. Suree Pokaew, Ms. Prangmas Suriyachai, Ms.
Renu Khumchoo, Mr. Santi Srichum and Ms. Wilai Wechsri for the preparation of
maps and graphic representation of measured sections, Ms. Jamnian Phuanda, Ms.

Sunanta Sakulsutiroj are helpful for the typing of the draft manuscripts.

Many thanks are extended to Mr. Bhuwadol Wanthanachaisaeng for the pollen
analysis, Ms. Jongkonnee Khunmanee and Mr. Toosak Prasomsap for the

petrographic analysis, Ms, Junya Jumnongthai for the fossil identification.

Grateful appreciation is due to the Mineral Resources Analysis Division,

Department ‘of Mineral Resources, and their staffs for the rock analysis.

Thanks are also extended to Mr.Chaiyan Hinthong, the Director,and Mr. Adul
Charoenprawat, Chief of Photogeology and Remote Sensing Section of the Geological
Survey Division, Department of Mineral Resources for providing permission and

facilities during the course of study.

Finally, the author is indebted to Ms. Uba Sirikaew and Mr. Saengathit
Chuaviroj, who have continuously given so much helpful guidance in all aspects from

the beginning of the field investigation.



CONTENTS

Page
ABSTRACT IN THAL ... .civriinieiiiniiieinieiinsinioineisiininssiionareneesrnsreerses iv
ABSTRACT INENGLISH. ....cocciiiiiiiiii i e v
ACKNOWLEDGEMENTS. ... ociitiiiiiiaiiieneiiiiisnneirenenesreraneienensensensana vi
CONTENT S .ottt r it st tat e ssetit crern st e sastatnrsetsnensneneseeressnnen vii
LIST OF FIGURES.....itutuieiiitiaiiaiereriisiinietsinsnmaneisiinmernsnemereensiernrisenes ix
LIST OF TABLES. ... .. iciiuntiitinienieioninennessissanansivsamiressesseseenenssnennrnrens XX
CHAPTER 1. INTRODUCTION. ....oeiiiuuiinsieninenerieimnnerarersnserenenneenennenn 1
1.1 StuAY Ar€a. .. uieiiiinineroiiinenn et aneriieeeetsiererereatensrerenrrereeinin 2
1.2 Objectives of the study........couiviivieiiiiiiririiiiniriire v 5
1.3 Study methodology and scope of Work..........c.oviiiiiiieiiiniiinnnnnn. 5
1.4 Data sources and previous Investigations. ,........vevrvrvrsrseennseinineenenn 8
CHAPTER 2. GEOLOGY .....iiiiiiiiiniiiiiaiaiaintonaieteessrssianserssinenerenensenns 14
2.1 PhySIOgraphy.......ccoiiviiiiiiiiiiiiiiiinieniiiiissseieeneneveneniarenn, 14
2.2 Distribution of Mesozoic rocks in the lower southern Thailand........... 17
2.3 Regional stratigraphy of the study area.........ccoeevviiiiieiinnvinininnen. 23
2.4 Geological StIUCIUIES. . ..vuviniiuiiierinitiiieriniieineeneererieresneennss 36
CHAPTER 3. LITHOSTRATIGRAPHY OF THUNG YAI-KHLONG THOM
AREAL ..l AlNT- .3 3211 3. 134 1 L HLEL LAl sl....... 39
3.1 Stratigraphic classification and nomenclature............c.....ooeeevvinnnn, 39
3.2 Measured SECHIONS. ....cuvivviivriaieinsiiiseensirienieiresserernreanesnnnein., 40
3.3 COMPOSItE SECLIOMN. ...uvverriverreneisiireneiiiaiieraieirarrnrersreneniinsssennes 73
KT 00 1T o) 1 S PR 83
3.5 Geological structures of the Thung Yai-Khlong Thom area.............. 115

IR - (e ¢ o) 1 O R 125



viil

Page
CHAPTER 4. DEPOSITIONAL ENVIRONMENT........ccocioiiiiinnininn 146
4.1 Facies analysis.........occvvvirriienniennrisnie i 146
4.2 Depositional environmMents. .........ovvereerennrieriis 152
4.3 Geological evolution and reconstruction............coovvvininnniannin. 159
CHAPTER 5. CONCLUSION. ....ucuiiieriniitisiensioisnrereisierrsisiersenrsnens 163
REFERENCES. .ot tutteientnsentnaionueeomoiosnsuessiousassaenssinsiesionssersisiiienines 170
APPENDICES. .. etvuiuveeeiansstiossarnoasansssbonssnshentrsaesssstasriseinreneasserrmens 182



LIST OF FIGURES

Page
Figure 1.1 Map showing the study area..........c...oociiiinmiiiinnnn, 3
Figure 1.2 The topography of the Study area.........coccuevrrerniniiinninniniennne 4
Figure 1.3 The summarised flow chart illustrating the study methodology......... 6
Figure 2.1 The average annual rainfall of peninsular Thailand........................ 16

Figure 2.2 The geomorphological map of the Thung Yai-Khlong Thom area...... 18

Figure 2.3 The distribution of the Trang group, southern Thailand

(modified after Raksaskulwong, 1994).........ccoveviiiniiiiiniin e 22

Figure 2.4 The Permian rocks. (A) At Khuan Sam Nuai; (B) Khuan Ying
Moo; ( C, D, E and F) The very thick-bedded limestone with
abundant fusulinids at Khuan Ying Moo......cooveeveiiiiiiiininnnnnn, 27

Figure 2.5 The Sai Bon formation. (A) Dolomitic limestone at western
of Khao Noi (grid 320799, 4824 I; (B) Siltstone with
limestone lenses at northern part of Khao Khom (grid 596091,
4824 1); (C, D) Sandstone interbedded with limestone and

mudstone at Khuan Sanai,.....ccvvvviveeiirinerrirrissisinnrerisisioraenns 29

Figure 2.6 The Sai Bon formation of Triassic rocks. (A) Dolomitic
limestone lenses at northern part of Khuan Sanai (grid 417913,
4825 H); (B) Fossiliferous limestone at Khuan Sanai,



Figure 2.7

Figure 2.8

Figure 3.1

Figure 3.2

Figure 3.3

Figure 3.4

Figure 3.5

Figure 3.6

Figure 3.7

Figure 3.8

Pelecypods (Plaeocardita sp.), gastropods, and plant remains......... 31
Lithostratigraphic units of the Trang Group. (A) Chum Phon red
beds Formation; (B) Khlong Min Formation; ( C} Khao Sam Chom;

(D) Phun Phin Formation........c.coviviiiiiiiniiinciiiseiininnerenanns 33

Regional geological structures in southern peninsular Thailand
(modified from Suensilpong et al., 1978).........cccevvivinieiniiiniiennnn, 38

Detailed measured sections, illustrated throughout the thesis,

are drawn using the above keys (modified from Selley, 1996)......... 41
Location map of measured S€CtiONS........couvciriaiiorainiernranenn. eenas 42
Geological map of the study area........... ................................. 44
The measured section of the Khlong Min formation (not to scale)...... 45

The location of measured sections, (A) Section A at Khlong Min
(grid 497974, 4825 1I); (B) Section B at Khlong Min

(grid 500970, 4825 I1).. ... ciiueiirreerernennrnnerserabnessseetennneanensnn o 49
The measured section C at Khlong Min (grid 508001, 4825 I)........... 53
The measured sections of the Lam Thap formation (not to scale)......... 54

The location of measured sections. (A, B) Section D at Khao Tao,
km, 22 to 25, road no. 4110, (grid 514042, 4825 II); ( C, D) Section E
at Ban Ao Tong along road no. 4225 (grid 457728, 4824 1)............... 56



Page
Figure 3.9 The location of measured section F at Ban Bang Prik (grid 457728,
4824 1). (A, B) Siltstone interbedded with sandstone; ( C) Thin-bedded

conglomeratic limestone with Unio sp.; (D) fern-like leaves............. 60

Figure 3.10 The location of measured section G (grid 165847, 4825 III) at Khao
Thang, Khlong Thom of Krabi......cc.cccooviviieiniiiiiniinienn, 62

Figure 3.11 The location of measured section H at quarry of Khuan Wai
Daeng ( A and B) (grid 177773, 4824 IV), Khlong Thom of

Figure 3.12 The measured sections of the Phun Phin formation (not to scale)....... 68

Figure 3.13 The location of measured sections. (A, B) Section I at km, 10
road no. 4038(grid 232841, 4824 IV); (C, D) Section J at southern
part of Khao Sam Chom (grid 497944, 4825 1II)........ccocvvvvvnnnenenns 69

Figure 3.14 The location of measured section K (grid 497940, 4825 II). (A) At
southern part of Khao Sam Chom,; (B) The fine-grained sandstone

with rip-up clasts of mudstone.........couvieiiriiiiniiiiiiiiin 72
| Figure 3.15 The measured section of the Sai Bon formation (not to scale).......... 79
Figure 3.16 Measured section Q at Laecm Pleo (grid 224476, 4824 II). (A) Showing
the lithostratigraphic sequence and conglomerate slump from upper
part; (B) Folding at lower part; ( C) With abundant petrified woods;

(D) Hummocky structure; (E) Slump structure.........cocooveveiannnnnnn. 81

Figure 3.17 Composite section of the Trang group......c.c.ceevivierniivenevivaianenin 82

xi



Xil

Page
Figure 3.18 The Khlong Min formation includes 4 lithofacies in each measured
section; sections A, B, and C at Khlong Min; section Q at Laem

Pleo (N0t 10 SCAIE). ... ivuiiciiiriinianieiie it e 85

Figure 3.19'The Lam Thap formation consists of 2 lithofacies; V=Thick-bedded
arkosic sandstone, and VI=Siltstone interbedded with mudstone;
‘sections B, and C at Khlong Min, sections F, G, and H at Lam Thap,
section D at Khao Tao, section E at Ban Ao Tong, section J at
southern part of Khao Sam Chom, and section Q at Laem Pleo
(MOt t0 SCAlE). ... couviviiiiiiiiiiiiii s es s 86

Figure 3.20 The Sam Chom formation with measured sections B, C and Q,
sections B, and C at Khlong Min, and section Q at Laem Pleo

(Ot 10 SCAIEY. ... vetrtirineiniiiiinestereisninrisrsisasseresrasinisisnssenens 87

Figure 3.21 The Phun Phin formation includes two lithofacies in each measured
sections, section I at km. 10 Khlong Thom-Lam Thals road, and
section J and K at southern part of Khao Sam Chom (not to scale)...... 88

Figure 3.22 The Khlong Min formation (lithofacies I), showing well stratified
limestone at Khlong Tae Pa, northern part of Khlong Thom.............. 89

Figure 3.23 The Khlong Min formation (lithofacies I), (A) Hummocky
structure; (B, D) Mudstone intercalated with fossiliferous
limestone; ( C) Conglomeratic limestone with clast-supported;
(E) With fining upward sequence; (F) Mudstone and shale

with abundant 0581l 0f INVErtebIAtes. . vuvvvreiieiirreiinnerersneseernnsee 91



xiii

Page
Figure 3.24 Fossils of the Khlong Min formation (lithofacies I). (A) Fossils of
lithofacies I; (B) Darwinulla sp. (C) Aggerella circumtexta sp.; (D)

Lepidotes fishs; (E) Fossiliferous limestone with Lopha sp............... 92

Figure 3.25 The Khiong Min formation (lithofacies II), (A) Siltstone with
thin-bedded limestone, section C; (B) Siltstone, yellowish
brown, section A; (C, D) Siltstone, maroon with abundant

£088i18 OF LIMIO SP v vevrnivineneiriiiiis i iisisisiasa st ent s e sionsnene 93

Figure 3.26 The Khlong Min formation (lithofacies III), (A, B) Calcareous
sandstone with flaser bedding, section B; (C, D) Calcareous

sandstone with flaser bedding, section Q..............covvveienviiininnn, 95

Figure 3.27 The Khlong Min formation (lithofacies IV), (A) Limestone
interbedded with calcareous sandstone; (B) Abundance of

wood fragments and bivalve of Modiolus Sp............oeviviviiiiiiinn, 96

Figure 3.28 The basal conglomerate with matrix-supported at Khao Khom
(grid 605085, 4B25I1)....ccverrniiniiniiricst i rre e e b s 97

Figure 3.29 Ostracod (Dawinulla sp.) from the mudstone limestone (lithofacies I,
the Khlong Min formation............citiviinrrin i it e 99

Figure 3.30 The Phun Phin formation conformably overlies the Lam Thap

formation at southern part of Khao Sam Chom, section J................ 101

Figure 3.31 The Lam Thap formation (lithofacies V). (A, C) Thick-bedded
arkose at Khao Tao, section D; (B, D and F) Showing

planar cross-bedding and fining upward sequence; ( E)



Xiv

Thick-bedded arkose at Laem Pleo, section Q..........cocviviiiniiiinn, 102

Figure 3.32 The Lam Thap formation (lithofacies VI). (A, C) Siltstone
interbedded with shale, showing fining upward sequence; (B) showing
load clast; ( D) Mudstone with fern-like leaves at Ban Ao Tong....... 103

Figure 3.33 The Lam Thap formation. (A) Fern-like leaves, section E;
(B) Unio sp., seCtion F........c.oooiiiiiiiiiniiniiiiniininin e 104

Figure 3.34 The Sam Chom formation. (A) Conglomerate with sandstone lenses,
section Q at Laem Pleo; (B) Conglomerate with sharp contact

overlies the Lam Thap formation (grid 570019, 4825 III)............... 106

Figure 3.35 Clasts of the Sam Chom formation. (A, B, and C) At Khao Sam
Chom; (D) At Laem Pleo; (E) At Khuan Chanai; (F) At Khao Nam

Figure 3.36 The Sam Chom formation. (A) At Khao Nam Daeng showing
graded bedding; (B) Topography of Khao Sam Chom;
(C) Siltstone underlies medium-bedded sandstone........................ 110

Figure 3.37 The Phun Phin formation conformably overlies the Sam Chom
formation: at Khuan Chanai (grid 396634, 4824 ], SWW view)......... 112

Figure 3.38 The Phun Phin formation (lithofacies VIII). (A) Thin-to very
thick-bedded, fine-grained sandstone, section I; (B) Showing
sharp contact underlies the fanglomerate lithofacies(II); (C, D)
Showing laminated and graded bedding; (E, F) The equivalent

formation of fine-grained sandstone at Phun Phin, Surat Thani......... 113



Xy

Page

Figure 3.39 The bioturbation of fine-grained sandstone, northem part of Khao Na
Daeng (grid 476747, 4824 1)......ccuuveiiiiiiiiiiieiineninnreenreanaene 114

Figure 3.40 Fanglomerate lithofacies(IX), the Phun Phin formation at km. 10
road no. 4038. (A, B) Showing sharp contact overlies the
fine-grained sandstone lithofacies(I); (C, D) Clasts of

conglomerate/breccia made up of quartzite, chert, sandstone

Figure 3.41 The very thick sequence of the Phun Phin formation at south of
Khao Sam Chom, section J.........ccovuiuvinns et e aa e 117

Figure 3.42 The basal conglomerate at Khao Riak Phon (grid 226117, 4825 III).
(A) Khao Riak Phon; (B, C, D, E, and F) Conglomerate with matrix-
supported, clasts made up of red sandstone, quartz and chert........... 118

Figure 3.43 Schmidt method plotted. (A) Beds of the Khlong Min formation;
(B) Beds of the Lam Thap formation; { C) Beds of the Sam Chom

formation; (D) Beds of the Phun Phin formation............cc..covuveees 121
Figure 3.44 Structural map of the Thung Yai-Khlong Thom area.................... 122
Figure 3.45 Rosette diagram ploted faults of the study area........................... 126
Figure 3.46 Rosette diagram ploted fractures of the study area....................... 126

Figure 3.47 Photomicrograph of unidentified bioclasts of the Permian limestone

at Khuan Ying Moo, crossed nicols, x 40...........ccocevvviinniinnnns 128



XVi

Figure 3.48 Photomicrograph of the Permian limestone at Khuan Ying Moo,

showing fusulinid of Paraschwagerina sp., crossed nicols, x 40....... 128

Figure 3.49 Photomicrograph of the Permian limestone at Khuan Ying Moo,

showing fusulinid of Yangchienia sp., crossed nicols, x 40.............. 129

Figure 3.50 Photomicrograph of the Permian limestone at Khuan Ying Moo,
showing fusulinid of Afghanella sp., crossed nicols, x 40............... 129

Figure 3.51 Photomicrograph of the Triassic oolitic limestone (MP3), showing
mainly of oolites, algal pellets, with sparry calcite cement,

Crossed NICOIS, X 40, . ..t ivreivsieieniiinieirerierereetierannionrenaserencns 131

Figure 3.52 Photomicrograph of dolomite ( the Sai Bon formation, KN1-7 ),
showing mosaic of anhedral dolomite which replaced in the

original limestone, crossed nicols, X 40...........ccovvviiiiiiiiiniannnn. 131

Figure 3.53 Photomicrograph of the fossiliferous limestone of lithofacies(I),the
Khlong Min formation (KMN-1), showing biomicrite consisting of
undifferentiated bioclasts with micrite envelopes infilled with

neomorphic spar, crossed nicols, X 40.......ccuiveiiiiiiinniinnnaninnen, 133

Figure 3.54 Photomicrograph of biomicrite (the Khlong Min formation, A1-25/1),
undifferentiated bioclasts showing micrite envelopes infilled with

neomorphic spar, crossed nicols, X 40.........cocviiiiiiiiiiiiin, 133

Figure 3.55 Photomicrograph of biomicrite (the Khlong Min formation, PT-1),
showing preferred orientation of bioclasts with micrite envelopes

infilled with neomorphic spar, crossed nicols, x 40...................... 134



Xvii

Page
Figure 3.56 Photomicrograph of calcareous sandstone of the Khlong Min
formation, LP-1(section Q), consisting mainly of very fine quartz
sand embedded in calcareous cement with accessory minerals of

muscovite and sericite, crossed nicols, x 40........covvviivreviriarirens 134

Figure 3.57 Photomicrograph of intrasparite of the Khlong Min formation,
LP-3 (section Q), consisting mainly of rounded to subrounded
intraclasts of micrite (0.4-1.5 mm.), abundant silt-sized detrital

quartz with spatry calcite cement, crossed nicols, x 40.................. 135

Figure 3.58 Photomicrograph of biomicrite ( KMN-2) in the Khlong Min formation
(lithofacies IT), showing ostracods skeletons infilled with sparry calcite,

embedded in carbonate mud matrix, crossed nicols, x 40............... 135

Figure 3.59 Photomicrograph of calcareous sandstone { KMN-5) in the
Khiong Min formation(lithofacies II), showing mainly fine
to very fine-grained, angular to subangular, moderately sorted quartz
with minor amounts of feldspar and rock fragments cemented by

calcite, crossed MCOIS, X 40, . .uvvriveiiriirreiirreieireraerrrisnsinernsess 137

Figure 3.60 Photomicrograph of arenite (RLTM) in the Lam Thap formation
(lithofacies V), showing mainly fine-to very fine-grained, angular to
subangular, moderately sorted quartz with minor amounts of feldspar

and rock fragments cemented by silica, crossed nicols, x 40. ......... 139

Figure 3.61 Photomicrograph of arenite ( KN1-10) in the Lam Thap formation
(lithofacies V), showing mainly very fine-to fine-grained, angular
to subangular, moderately sorted quartz with minor amounts of

feldspar and rock fragments, tourmaline and opaque minerals,



cemented by silica, crossed nicols, x40..........ooeeciviiiiiiieniniiian

-Figure 3.62 Photomicrograph of arkose (LT1-2) in the Lam Thap formation
(lithofacies V), showing mainly fine to medium quartz of angular to
subangular, moderately sorted with minor amounts of feldspar and
rock fragments cemented by silica and iron oxides,

Crossed NMICOIS, X 80,0 v vieiriiiisrtieitrieiersetintieennnntetearnnrernens

Figure 3.63 Photomicrograph of chert ( NKM-11), clasts of conglomerate in
the Sam Chom formation, showing mainly fine to medium fibrous

chalcedonic quartz with irregular orientation, crossed nicols, x 40....

Figure 3.64 Photomicrograph of arenite ( PP1) in the Phun Phin formation
(lithofacies VIII), showing mainly fine-to medium-grained quartz
of angular to subangular, moderately sorted, with minor amounts of
feldspar and rock fragments cemented by iron oxides,

CTOSSEA NICOIS, X 40 . . .vuiieiiiiiieererrrserimnaseressssnerronssssssnnssios

Figure 3.65 Photomicrograph of arenite ( 383050) in the Phun Phin formation
(tithofacies VIII), showing mainly medium-to coarse-grained
quartz of angular to subangular, moderately sorted, with minor
amounts of feldspar and rock fragments(chert) cemented by iron

oxides, uncrossed nicols, X 40.. .. .viuiieririeiniiiriiineieiai e

Figure 3.66 Photomicrograph of arenite ( 383050) in the Phun Phin formation
(lithofacies VIII), showing mainly medium-to coarse-grained
of angular to subangular, moderately sorted quartz, with minor
amounts of feldspar and rock fragments(chert) cemented by iron

oxides, crossed NiCols, X 40.....iciiiiiiieriiiiiiiiieerreseansteennas
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