CHAPTER Il
GEOLOGY

The study area is situated in Amphoe Nong Muang, northwestern part of
Changwat Lop Buri. Geologic map of the study area is map sheet : Amphoe Ban Mi, ND
47-4, scale 1 : 250,000 (Nakornsri, 1977) and is illustrated in Figure 2.1. The rocks in
the area of Khao Wong and Khao Chakkachan, Amphoe Nong Muang, Changwat Lop

Buri consist of Permian carbonate ro r) Fa formation of Saraburi Group (formerly

——‘

included in Ratburi Group).

2.1 General geology

2.1.1 The Sara

the Khorat Plateau from Loei, so n. =*.' ) ! The Saraburi Group was previously
i ‘J -, Vefa ,

1977). Eventually, Bungpas

seven stratigraphic belg based 0 vinces gd evolution concept of the

Shan - Thai and the Indothipa terranes. He.also rearranged the Permian rocks into

three carbonatﬂ uﬂrg}%m@ﬁw \&L’r}ﬂlgd subduction groups,

the Saraburi Group is located in the Vigbelt (Figure 2.2 and Table 2. 1

YRIANNITU NM’]’J\WEI']G d

In order to serve a background of the present study, general views of

stratigraphy of Saraburi Group on the Chao Phraya central plain reviewed as follows.
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Figure 2.1 Geologic map of the study area : map sheet Amphoe Ban Mi, ND 47-4, scale

1 : 250,000 (Nakornsri, 1977).
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Figure 2.2 Seven stratigraphic belts of Thailand : 1 — 5 on Shan - Thai and 6 - 7 on

Indochina terranes (Bunopas, 1992).
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2.1.1.1 The Saraburi Group in Nakhon Sawan- Lop Buri area

According to previous investigation of Nakornsri (1977, 1981), Saraburi Group in
the study area and adjacent area is subdivided into two formations on the basis of their
lithology and fossils content. Khao Luak formation is the older and the younger is Tak Fa

formation.

This formation ex i TOW tren ore or less N-S direction at
heet. The rocks consist of

shale, slaty shale witl o ’ sandstone. The beds of rocks

(A4 -

(2) Tak Fa formatiol

=

This formation is Alamed after Ampheg Tak Fa, Changwat Nakhon Sawan. It

consists mainly u&gm &'nﬂﬁ%&%ﬂicany Fossils found in

this formation are fusuhmds brachiapods, corals and bryozoansuAmong them the

ouiidd| ook a3 bl el b e i o, vy

are common in this formation. In Amphoe Ban Mi map sheet, Tak Fa formation is

exposed at three isolate groups of hills characterized by karst topography in Amphoe
Tak Fa, west of Amphoe Wichian Buri and east of Lam Narai area. This formation is
Artinskian to Kungurian in age. It is overlain by rhyolite and tuff, they are found at Wat

Mai So Phim, Amphoe Nong Muang.
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2.1.1.2 The Saraburi Group in Saraburi area

The Department of Mineral Resources (1992), based on the works of Hinthong
(1985), reestablished the six formal formations of Saraburi Group in Saraburi area in the
lexicon of stratigraphic names of Thailand. They are arranged in ascending order as
follows : Phu Phe Formation, Khao Khwang Formation, Nong Pong Formation, Pang

Asok Formation, Khao Khad Formation, and Sap Bon Formation.

The type section( 20, Phu Phe and Khao Krom ‘Thang, km 131-
132, east of the Friends | . This formation consists of
purplish-gray to very hick-bedded carbonate rocks with

nodular chert, slaty sha atated. Fusulinids ir dicate a Sakmarian age.

Namely after Khao Khwang M
. ,‘-,,,/_,,.-_9"‘ - ) .
total thickness is 490 f dark 3 edium to thick-bedded

nge, north of Changwat Saraburi. The
limestones with thinzbedd ally, recrystallized limestone.
Fossils include fusulinidgbrachlo , bivalves, and bry@)ans. The fusulinids indicate
Sakmarian in age.

ﬂUﬂ?ﬂﬂﬂiWMﬂ‘i

(3) Nong Pong Formation

ama\mim UNINYQ Y

THe 673 meters-thick of the rocks type at locality, Ban Nong Pong, east of Khao
Khwang, Changwat Saraburi, consists of dark gray to brownish-gray shales intercalated
with dark gray to gray laminated to thin-bedded limestones, with locally chert and
hornfels interbedded. Ammonoids and fusulinids indicate Artinskian to Kungurian in

age.
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(4) Pang Asok Formation

The formation is named after Ban Pang Asok, Changwat Saraburi. Total
thickness is 366 meters. It comprises gray, bluish-gray, pale brown to reddish-brown
thin-bedded shales, slate, slaty shale interbedded and intercalated with sandstones and

limestones. Fossils are very rare in this formation.

Wy,

Amphoe Phraputtabat, Changwat Saraburi T ’ﬂk iekness is 1,812 meters, consists

mainly of white, gray to @ar bedde ded limestone interbedded
| P // s \\\\\

(5) Khao Khad Formation

This formation is de Mountam Range, northeast of

with chert, and locally ale. Abundant fusulinids,
brachiopods, gastropods,” am /0202 ‘ - 0 lcrinoid stems indicated
Artinskian to Kungurian. 0 an one hundred species of
fusulinids in this fonnatidn A \ 1975) and Tittirananda (1976),
suggest that the Khao Khad ed with Tak Fa formation in Lop

Buri-Nakhon Sawan area.
(6) Sap Bon

This formation pres;nts pale brown to gray shales interbedded with limestones,

s, o4 ) FAR TN 491 s sk

Huai Sap Tai |S“ 103 meters. Am‘;nonmds , Agathlcerds sp. IS common in this

f°“a"°ﬂFWWﬂWWiIW’“JFﬂ YN

2.1.2 Geology of Lop Buri area

Moreover, the detailed geology of Lop Buri area in scale 1 : 50,000 was mapped
by Yavichai (1993), the aim of this survey was to explore for economic mineral deposits.
The gelologic map is shown in Figure 2.3. According to lithology and age, he

subdivided the rocks in Lop Buri area in to 12 units as follows : Khao Phra Ngam (Pmb),
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Khao Khok (Plst), Khao Wong Phra Chan (PTran), Khao Lak Chai (PTrv), Khao Sapan
Nak (PTrdi), Khao Pu Lon (Trgd), Huai Pong (Tran), Wat Mai Sophim 1 (Jr), Wat Mai
Sophim 2 (An), Ban Bo thong (Gd), Skarn (Sk), and Unconsolidated Sediments Q).
They are composed of marble, skarﬁs, intrusive igneous rocks, extrusive igneous rocks,
limestone, conglomerate, and sandstone. Among them, the Khao Khok unit is
interested, it is named after a large hill at the border of Amphoe Tak Fa, Changwat
Nakorn Sawan and Amphoe Nong Muang, Changwat Lop Buri. It comprises gray to
dark gray bedded limestone interca : rt bed and chert nodule. This unit
exposed at Khao Khok, Khao L ng, small hills at Ban Bo Thong,

area, Khao Wong and Khao

Chakkachan, is also covere

Although Tak Fa
(Hinthong, 1985) and

with Khao Kad Formation
udy is still followed Tak Fa

formation of Nakornsri (1 re detailed descriptions.

Y3 ¥ i
L SN

i

2.2 Geology of study area

The study an -
hill Khao Wat Kirinakre
2.5, and 2.6. The linea

achan, and a very small

> flie are shown in Figure 2.4,

ents of study area interpreted fronﬂLerial photographs scale 1:
15,000 of run 17.¢nQ. ¢ 80,1 Sm 194, 196, 198, 200 are shown in
Figure 2.7. The@ﬂﬂeﬁfﬂﬁﬁ i fJ iﬁlﬁjin Figure 2.8.
¢ o o/
22 {8eobdybitoiab wordd 41 V171 A VIE V6 2

The strata were measured at the northwest wing of Khao Wong where the
limestones are good exposures and continuous sequence. The geologic map cover line
of measured sections is shown in Figure 2.9. The attitudes of beddings have various
trend of strike N 70 W to N10 E, dipping 13 ° to 45 ° to west and 10 *-15 ° to east.

Limestones at northwest wing of Khao Wong are subdivided into four units : unit W,, unit
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W,, unit W, and unit W,. According to the attitude of bedding and structural geology in
the Khao Wong area, unit W, is separated from unit W, by fault zone with attitude of fault
plane N 55 W and dipping 50° to west, while unit W, unit W, and unit W, are considered
that unit W, is the lowermost, unit W, are situated at the middle part, and the uppermost
is unit W,. The stratigraphic columns of three measured sections of Tak Fa formation at
Northwest of Khao Wong are shown in Figure 2.10, Figure 2.11, and Figure 2.12. The

composite stratigraphic sequence of Tak Fa formation at Khao Wong area is shown in

Figure 2.13. 'l//

Unit W,

This unit is separat , igure 2.14). At least 26.50
meters — thick of the unit di ' 1 0 - 700 cm) gray biomicritic

limestone with locally e 2.15). It is flourished with

fusulinids, algae, bryoz it also presents broad gently

anticlinal fold of very thick

Unit W,

! . \
The thickness ‘me ‘ . Itis separated from the

upper unit by changin‘ . Iithology and characteristic of tu dding surface. It comprises
medium (20 - 3 lﬁ m ostly medium to thick-
bedded, dark ﬂ:ﬁﬂnt mﬁﬁ local ypjﬁjd with laminated dark
gray s ﬁj featureé/exist on the bed
surfaces. ﬁﬁ‘ﬂa ﬁﬁ\i nﬂﬁﬁ«ﬁeﬁ ng:La/;ﬂ (Figure 2.17).

Fusullmds and brachiopods are abundant (Figure 2.18). Other fossils are massive

rugose corals, brachiopods, bryozoans, calcareous sponges, and smaller forams.
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Unit W,

This unit W, mainly consists of medium (25 - 30 cm) to very thick- bedded (130 -
170 cm), but mostly medium to thick- bedded, dark gray to gray limestone commonly
intercalated with brown sedimentary replacement features (Figure 2.19). Black nodular

cherts are locally found. Bedding surfaces show discontinuous wavy parallel features

(Figure 2.20). Fossils are very rare throughout the unit, they are shell fragments, smaller

Unit W, is totally 186 . ] -.- . unit is omposed of thick (70 - 80 cm)

2.2.2 Geology of Khao Chakke 4 Khao Waﬂ}iﬁnakratanaram

The seoﬁ’v%% ‘r’} %%%%Hﬂaﬂﬁmed at the southwest

side and north s;& of this hill where Ilwestones crop out contmuously. while the strata of
o QRARING AN TINH AR B 7o oo
map cover the measured sections of Khao Chakkachan and Khao Wat Kirinakratanaram

is shown in Figure 2.22.

At Khao Chakkachan, rock strata are generally lay in direction of N 65 Wto N 70
W and dipping 15° to 30 ° to west. Despite of its considerable thickness and lithology,
limestones of Khao Chakkachan section is regarded as two units : unit C, and unit C,.

The stratigraphic columns of section - A and section - B of Tak Fa formation at Khao
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Chakkachan area are shown in Figure 2.23 and Figure 2.24. Correlation of stratigraphic
columns of section - A and section - B of Tak Fa formation in Figure 2.25 shows that

section - B is possibly a part of unit C,.
Unit C,

Unit C,, the lowermost unit, is approximately 33.00 meters thick. The rocks are

brownish gray chert nodules, and & surighéGatith fusulinids (Figure 2.26). Other

massive rugose corals, : ale rugose corals, smaller forams,

fragments of algae, ca . The giant bivalves of the

family Alatochonchid? igure 2.27).

Unit C,

This unit is approxim = s thick, @and is composed of thick (60 - 90

cm) to very thick — bedded (140 ‘{o dark gray biomicritic limestones with

n- ‘J’ ‘-,—'J :
commonly black chert'pod : 28), and are flourished with

fusulinids and mas V re locally brachiopods,
bryozoans, solitary ru,mse corals, tabulate™ corals, @tropods, ostracodes, rare

coral{ msmaller forams, talgae, calcareous sponges and crinoid

’JT’]BW?WH’]ﬂ‘E
. Sﬂa@ﬁaﬂ ORIV e

Fontaine et al. (1994) are as follows :

fasciculate rug

stems.

Solitary rugose coral : Lophophyllidium zaphrentoidea.

Fasciculate rugose corals : Waagenophyllum (Chaophyllum) sp. and
Pseudohuangia chiuyaoshanensis.

Massive rugose corals : /pciphyllum subelegans, Ipciphyllum elegans,

Paraipciphyllum magificum n. sp., Multimurinus kmerianus, and Multimurinus fontainei.
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Tabulate corals : Protomichelinia simplex and Sinopora asiatica.
Smaller forams : Climacammina, Pachyphloia, and Globivalvulina.

Algae : Epimastopora and Undarella.

The small hill, about a half of a kilometer northwest of Khao Chakkachan, namely

Khao Wat Kirinakratanaram, was recognized too. Toriyama and Pitakpaivan (1973)

identified fusulinids collected from this hill and determined to be Middle Permian in age.
There was not any detailed about, bio: ‘I A yet. It is composed of very thick —
bedded (150 - 500 cm), light gray to dark ‘ 't|c limestone, and is prolific with
fusulinids and massive rugo orals. It also c@er forams, tabulate corals, a
few brachiopods, giant biv. latoc h '--‘ alcareous algae, and crinoid

W and are dipping to the

10
stems. Attitude of beddi \'\

= f, AN

southwest direction with 1 . ‘ ‘ cora s at this hill also had been
identified by Fontaine Jl 7 o s, Multimurinus kmerianus,
and Multimurinus frechi. y .%“'

PRaor

AL

The stratigraphic col _‘-‘s ‘mea sections of Tak Fa formation at Khao
Wat Kirinakratanaram are showa-if igure 2.30. Bedding, lithology, and
fossils of two measure ‘.’;ﬁm-_-‘r‘m"rﬁﬁ'_)‘ art of section - D (Figure
2.31).  Correlation of = - : a formation at Khao Wat
Kirinakratanaram with strat‘graphlc columns of Tak Fa formation at Khao Chakkachan in

Figure 2.32 by ﬂnu:ﬂd}ﬂ w tTTe rock of Khao Wat
of Khao Ch

Kirinakratanaram®hould be grouped mto a part n unit C,.

’QW']aﬂﬂ‘iﬂJ UAIINYAY
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Line of measured section

Trace of bedding

. B)

A

(

5 Khao Chakkachan look E

’

igure

F

T 2L9012h
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m——— | ine Of measured section

=——————e  Trace of bedding

Figure 2.6 Khao Wat Kirinakratanaram, look W
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SECTION - E Descriptions
- o8 o
E B mk 131 rr‘%?)gﬁ Unit W4
i T L '[-l jg% 1 rols Thick to very thick-bedded, gray to dark
- —-Fl T ‘.‘.'“135 139 a2 gray fossiliferous micrite with black chert
I T_;l‘- 149 141 roffoa nodules and lenses.

m to very thick-bedded, dark gray
ossiliferous micrite intercalated
wn secondary replacement

s and black chert nodules.

Mj,m very thick-bedded,
d to gray

liferous micrite fossnllfemus icrite

ke ﬂmﬂmmﬁmm o

[ Fasciculate rugose coral % Brachiopod ¥ Smaller foram —— Bivalves
@ Tabulate coral i Crinoidstem  / Shell fragment

emhop SN E

Figure 2.10 Stratigraphic column of section - E of Tak Fa formation

at northwest of Khao Wong.
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SECTION - F Descriptions
97
YS’ ®
< i Y 5
T Unit W3
g Ay Medium to very thick-bedded, dark gray
to gray fossiliferous micrite intercalated

with brown secondary replacement
features and black chert nodules.

o very thick-bedded, dark gray
ite, intercalated with brown
replacement features, locally
shale lamina, flourished with

Y2

Jﬁ'g’f.";n F/i

Explanation

AU A RERSARNS

P Médium to very thick-be‘dded, Emﬂiﬁ Sledium o vevhi ck-bedded,

9 Solitary rugose coral <> Fusulinid & Bryozoa I Algae
{7 Massive rugose coral @ Gastropod © Ostracod ! Sponge
i Fasciculate rugose coral % Brachiopod - ¥ Smaller foram — Bivalves
@ Tabulate coral § Crinoid stem r~ Shell fragment

\

Figure 2.11 Stratigraphic column of section - F of Tak Fa formation

at northwest of Khao Wong.
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SECTION - G Descriptions

o e G

3
0
¢
Si

_______ Unit W2
ol e ]gg gW Medium to very thick-bedded, dark gray
---------------- 189 <> biomicrite, intercalated with brown
=190 <9

. R T secondary replacement features, locally
\ | dark gray shale lamina, flourished with

oo e G

ick-bedded, gray biomicrite, with

pellets, and black chert nodules.

— [ 204

=
205
=209 508, 210
207

Total thickness 53.55 m.

\ﬂyu ﬂ ’ua ?‘Eﬁ W . eﬂn‘;to very thick-bedded,
RN ST A} i

D Solitary rugose coral <> Fusulinid j Bryozoa Algae
§77 Massive rugose coral @ Gastropod © Ostracod { Sponge
[ Fasciculate rugose coral % Brachiopod ¥ Smaller foram —— Bivalves

{ @ Tabulate coral § Crinoid stem r~ Shell fragment

Figure 2.12 Stratigraphic column of section - G of Tak Fa formation

at northwest of Khao Wong.
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l T Tw-130 Unit W4
150— e 1a2 ' '
=] Thick to very thick-bedded, gray to dark gray
1 ' P fossiliferous micrite with black chert nodules and lenses.

Unit W3

Medium \h% / d, dark gray to gray
fossﬂil& crite d with brown secondary
ﬁ featJres hert nodules.

Eﬁ

nEE
- bl -t el eded e
I N2 00000
Nou NAO NOORR

i
P
Op

Huﬁ
B
i

| Jmm] |

Fault

Nery thick-bedded, gray
‘aomlcnte, with locally pellets,

intercalated with brown secondary replacement features,

) Mﬂﬂw%wrﬁ“ﬁ“h

=T==T== Medium to very thick-bedded, Very thick-bedded, gray
%—"F dark gray to gray ‘ biomicrite
fossiliferous micrite :
. . ‘ Thick to very thick-bedded,
CTT™™ Medium to very thick-bedded, — gray to dark gray

Ee-s—==ton darde Slomictr]
1] dark gray biomictrite fossiliferous micrite

Figure 2.13 The composite stratigraphic sequence of Tak Fa formation at northwest of

Khao Wong.
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Figure 2.15 Very thick-bedded gray biomicrite with black nodular cherts at Khao Wong
unit W1 (Grf. 820773).
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Figure 2.17 Thick-bedded dark gray biomicrite show even parallel bedding surfaces
at Khao Wong unit W2 (Grf. 820771).
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Figure 2.18 Brachiopods ap@

lower part offKhao

Figure 2.19 Very thick-bedded dark gray fossiliferous micrite intercalated with secondary
replacement features at Khao Wong unit W3 (Grf. 817770).
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— il

Figure 2.20 Very thick-bedded dark gﬁéy bsﬁliferous micrite shows discontinuous

LRt FAR
L =

wavy parallél bedding sm‘fact.! Eﬁhao Wong unit W3 (Grf. 818769).

Figure 2.21 Thick-bedded gray fossiliferous micrite with black cherts lenses at
Khao Wong unit W4 (Grf. 817769).
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SECTION - A Descriptions
- 008 >Tpowire
g [ T Fos?" .
= : I l-l ~017 g%ﬁo Unit C2
=T 20 o labd] Thick to very thlck-pedded, gray to dark
“ | I L] 023 o5 TP PR gray biomicrite with black chert nodules
T T xl 2!13 i 1019 and lenses, flourished with fusulinids.
e e e e
[ =] lo40 @
T~ 1 042
- | 5
|
| ==
T— [ 053
Tt
| Y|
=1 %
- o
m] | 67
l | : ]
=
T Ton
=] |
| mm|
—076
— T hick-bedded, light gray to gray
sparite with brownish gray chert
213 ules, flourished with fusulinids.

Total thickness 55.20 m

t

% L@%ﬁ}:ﬁ?‘%ﬂ% m ;ﬁﬁﬁ:&dm light gray to
2 RRARINTRUN SN AT oo

5 Fasciculate rugose coral % Brachiopod @ Smaller foram —— Bivalves
f Tabulate coral § Crinoid stem r~ Shell fragment

ExPIanation --213 specimen number

Figure 2.23 Stratigraphic column of section - A of Tak Fa formation at southwest of

Khao Chakkachan.
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SECTION - B Descriptions

215 <

10m

216 <> ) .
Very thick-bedded, light gray to gray
o biosparite with brownish gray chert

mm |27 <@090 nodules, flourished with fusulinids.
<= Giant bivalves
--218
219

220

221

-,,
X'}

Explanatidn @

mm e C(REE
> RRARIN TSI o

1> Fasciculate rugose coral % Brachiopod ¥ Smaller foram —— Bivalves
@ Tabulate coral i Crinoid stem r~ Shell fragment

Figure 2.24 Stratigraphic column of section - B of Tak Fa formation at north of

Khao Chakkachan.
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SECTION - A
08

. [T T too
2 | = | 017
-rl Ju-a20

. L ‘022 025

| 72031 g3 SECTION - B
7

EXpIanation --213 specimen number

TARTANMIWARTINETRY

Figure 2.25 Correlation of stratigraphic column section - A and section - B of Tak Fa formation

at Khao Chakkachan.
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Figure 2.27 Very thick-bedded light gray biosparite with giant bivalves of the family
Alatochonchid (?) at Khao Chakkachan unit C1 (Grf. 786811).
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Figure 2.28 Very thick-bedded dark gray icrite with black chert lenses and

Add:

nodules at Khao/ hg}d?achan u@fﬁq (Grf. 773813).
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SECTION -C Descriptions

079 <Pl

W 080 Unit C1
.' 081 Very thick-bedded, light gray to gray

biosparite with brownish gray chert
nodules, flourished with fusulinids.

—082
083
—084

~085

—087

Explanation --213 specimen number

| TE VBN T
ﬁ;;ﬁmﬁiﬂmm‘mﬁmm ol

1> Fasciculate rugose coral % Brachiopod ¥ Smaller foram —— Bivalves
@ Tabulate coral ! Crinoidstem 7 Shell fragment

N

Figure 2.29 Stratigraphic column of section-C of Tak Fa formation at east of

Khao Wat Kirinakratanaram.
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Very thick-bedded, light gray to gray
biosparite with brownish gray chert
nodules, flourished with fusulinids.

SECTION - D Descriptions
094 < i P2
= <>w iR
L-095 Unit C1
. -096 > iTPM
S
” 097
o 098
-099
= =R
=100
102
=
103
— p
—
114
i |

Total thickness 15.50

] 9ray biosparite
P Solitary rugose coral <> Fusulinid
{77 Massive rugose coral @ Gastropod
> Fasciculate rugose coral % Brachiopod

L@ Tabulate coral § Crinoid stem

Very thick-bedded, light gray to

- B Bryozoa 3P Algae

4 'o:‘ﬁ:"iw'ﬂﬂfw H1N?

specimen‘number

© Ostracod { Sponge
¥ Smaller foram —— Bivalves

7~ Shell fragment

Figure 2.30 Stratigraphic column of section - D of Tak Fa formation at east of

Khao Wat Kirinakratanaram.



SECTION - D
94
[
95
SECTION - C
096
079
-J oS F --097
080 Uni | ﬂ | oe  Unit Ci
¥ S =
N ‘!""I
— \@ 4101
082

o — L\E\\\
oss P qmm])

mm | 0%
—087
=
Slant bivalves
o

' ‘um 'W" Yoo, 1,1,

110, 111, 112, 113

56
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Explanation

Very thick-bedded, light gray to
Coem 1] OFay biosparite

--213 specimen number

Figure 2.31 Correlation of stratigraphic column of section - C and section - D

of Tak Fa formation at east of Khao Wat Kirinakratanaram.
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Khao Chakkachan

10 m.

AT
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T 094
i 8 ‘ --095
. S AR ST -’-o90 .
216 Un“__g%*}{, — = Unit C1
O\ A ~ Tz
o] 217 - ; =193
<t (3 108 = .114:+ <==Giant bivalves
218 | [ 1085, 112

=TAUE INENTNYINS
ARANN IR JNEAAD

Thick to very thick-bedded, gray Very thick-bedded, light gray to
to dark gray biomicrite e a0 biosparite

Figure 2.32 Correlation of stratigraphic column of Tak Fa formation at Khao Chakkachan

with stratigraphic column of Tak Fa formation at Khao Wat Kirinakratanaram.
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