CHAPTER II
GEOLOGY

In order to understand the geology of the study area, the general background in
regional geology, stratigraphy and paleontology of the area must be fully reviewed. The
following discussion will be divided into three parts as firstly, a review of the regional

Permian stratigraphy throughout Thailan

;,secondly, a regional geology of the study area;
and thirdly, the geology of Khao L i

2.1 Regional Permian

Nakornsri (1976 a avichai (1993) reported the age of rocks found in

-

the present study area 5d. The -,{. widespread and economic

important carbonate n . \ an age. They are distinctly

characterized by carbo g 'I \

environments. They are prédoy nan r.,-.,' sed .\ arbonate rocks with relatively less

abundant shale, sandstone -_' . “Bex of ‘their diverse lithology, and fauna

€ obviously deposited in marine

assemblages they have been map ferent Iithostratigraphic unit by many

geologists as shown if Ee Fgure

v, i

Recently, the Degrtment of Mineral Resources [Dﬂ?] has conceded at least four

T e
.wmasmum DANLIRL, v

Southern Provmce. Ngao Group in the Northern and Upper Western Province; Chantaburi
Group in the Eastern Province; and Saraburi Group in the Northeastern Province or the

Loei-Petchabun Ranges as illustrated in Table 2.1.

2.1.1  Ratburi Group
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Javanaphet (1969) first named the Ratburi Group for Permian-Carboniferous
limestones and their associated clastic successions throughout Thailand. Later on,
Bunopas (1981 and 1992) limited the Ratburi Group only to the Permian successions that
occurred in the stratigraphic belt No. 1-2 of the Shan-Thai microcraton (Figure 1.5).

Recently, Harrison et al. (1997) carried out an investigation on the Ratburi Group

occurred in the vicinity of Suratthani Province, southern Thailand, and divided it into four

iz

—J

formations in ascending orders as

( ]
Ay
L
;
>
)

medium to thickly-bedded

ii“‘
fosilliferous limestone whic eriaid the Permo-Carboniferous clastic rocks of

ibout 80 meters.
\i

It consists of dark inly o-meédium bedded limestone, interbedded with

calcareous mudstone and shale. Ohert-nodule asional form in the limestone. The

i
el -

P

D

, medium bedded limestone,
dolomitic limesta “hjr lomi m rezcommonly formed and
oriented parallelﬂfﬂﬂin pmﬁ sz mn\j;n is about 80 meters.
¢ F-N s
ARIANIUNMINGIAY

The formation consists predominantly of light gray, dense, very thickly-bedded

Phanom Wang Fézmat

This formation <omprises mainly coarse-graine

limestone. The thickness of the formation is about 200 meters.

Fontaine and Suteethorn (1988) discussed the ages of the limestone in Ratburi
Group range from the middle of Murghabian to late Permian in the upper part, which was

discovered the index forams, Shanita sp.
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The fusulinids are found in low diversity encountered East Thailand. Corals are

restricted to few localities and many are solitary that indicate harsh conditions.

2.1.2 Ngao Group

The Permian rocks found in northern region had been formerly mapped as the

Ratburi Group. Subsequently, Bunopas (1981 and 1992) proposed the Ngao Group for the

This formation ovel 'ormably ‘Carboniferous strata, the Dan Lan Hoi Group,

and is composed of clas : ‘ f ., sedin intercalated by thinly bedded

limestone. Lower Permian fossils yere found. estone, shale and sandstone, hcwever
the important faunas are fusulinids éE,ggJ sp. and Pseudoschwagerina sp. which
indicating Lower Perniahdge. The thickness of the formatio: pdis more than 200 meters.

Y A
P_ha_tlya_tfq_maﬂ Jﬂ .
recrystalline lim 't“ n alate ﬁ S n t i$' overlain by very thickly-
bedded limestone uontain?Lchert nédules and feund fusulinids, Wéoschwagerina sp.,

indicatin%ﬁcgearﬂ ; mtruru’;] tlrJ fﬂwﬂa anﬂoo meters.

Huai Tak Formation
This formation comprised of shale and mudstone intermittently intercalated by thinly
bedded sandstone, limestone and conglomerate. In additional, the limestone contains of

fusulinids such as Palaeofusulina sinensis and Colaniella parva indicating Late Permian
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(Sakagami and Hatta, 1982; Ishibashi et al., 1994). The thickness of the formation is about

760 meters.

2.1.3 Chantaburi Group

Bunopas (1981 and 1C92) proposed that the Permian strata in eastern region,

situated in the stratigraphic belt Nc. 5 ‘Figure 1.5), is referred to as the Chantaburi Group

”/)s in ascending order as follows:
E————

and furthermore subdivided them i

Srakaew Formation

The formation consists#6ffadioraria ) che . limestone and composite mélange
assemblages with ophioliteg#@nd" ylira-mafic roeks. radlolarlan in the chert beds

indicates the age of Middle g ‘ ornsri, 1997)

The formation consists g _ _ [ \. siliferous limestone containing the
fusulinids, namely, Cancelli s.,{-»’f.#"- \ wagerina simplex, Yabeina sp. and
Lepidolina sp., and corals i.e., Pse ,':‘éfr:" 2 V'S aagenophyllum sp., Multimurinus sp.
and Ipciphyllum sp. irgiéafing middle Permian age (For taine and Salyapongse, 1997).

Y ‘-4'

In addition, Chammrong (1992) also subdividede Chantaburi Group into two
formation, namel ﬁﬁe . i i%w : ‘ hao Ta Ngog formation
in the upper panﬁvﬁ w‘gv Vg p]rﬁ’ﬁ‘

| N ¢ o v/

ARAGHTUUNINEIREY

Bunopas (1981) proposed the Saraburi Group for the carbonate-clastic sequences

cropped out in the eastern part of the lower Chao Phraya central plain, extending
approximately in north-south direction along the western edge of the Korat Plateau from
Loei to Saraburi. This area is commonly referred to the Loei fold-belt (Bunopas and Vella,

1983) as well as the Phetchabun fold and thrust beit (Wielchosky and Young, 1985). It is



19

worthy to mention that the Saraburi Group was formerly mapped as a part of the Ratburi
Group (Brown et al.,, 1951; Javanaphet, 1969; Tittirananda, 1976; Bunopas, 1976;
Nakornsri, 1976 and Hinthong, 1981).

In brief, the lower part of the Saraburi Group is composed mainly of greenish gray,
well bedded sandstcnes interbedded with gray shale, and some intercalation of thinly
bedded limestone. The uppe: member is composed predominantly of medium-very thickly

bedded limestone commonly rich i containing elongated chert nodules,

ndstone, shale and bedded chert.
; o ;
aunas swmlds, orachiopods and corals
’ ower to Middle Permian.

and occasionally some interc
Base on the evidences of i

indicate that the age of the

Moreover, they no \ sither the Upper Carboniferous
carbonate-clastic, the \ { some places, the volcanic-
clastic of Huai Som Form  alsoune ; 1abl erlie the Triassic (Huai Hin Lat

é o e

2.1.41 _The Saragyii_}:@p 1 Sarabur area

The greater paf of -. araburi province extending to

)

the southern part of Lop*Buri province and also Amphoe Pak Chong, Nakorn Ratcha Sima
province. Mainly i i tf jf i g iv to.geology, sedimentology
and stratigraphy @ﬁﬁu ﬁﬁm ' ﬂ1ﬁ:)iﬂ§i al. (1951), Béeser and
Abele (1963), Borax and Stewart 1%6, Tittirananda (1976), Wieléhowsky and Young
cron B IR AV L2 S A Vet B o5
9

However, lithostratigraphic classification established by Hinthong et al. (1985) has

still been widely recognized. Accordingly, the Saraburi Group in this area was divided into

six formations in ascending order as follows:

Phu P ion
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It is the lowest part of Saraburi Group, consisting of gray to very dark gray, thick to
very thickly bedded limestone with nodular chert and some intercalations of slaty shale in
the lower part. The limestone contains the Lower Permian (Asselian to Sakmarian)
fusulinids, namely, Pseudoschwagerina sp. and Triticites sp. It is noteworthy to point out
that this formation upthrusted onto the Sup Bon formation which is the younger formation
(Borax and Steward, 1966; Hinthong, 1985 and Phothong, 1985). The thickness of the

formation is about 600 meters.

» thickly bedded limestone with
numerous nodular chert. In ' as . dolor ' and associated with tuffaceous
| ozoa crinoid stem and fusuline
indicating the age of lower B elianito Se
lateral facies-change re .'_c ofthg .lrghq; ‘ ﬁ

about 490 meters. ; L L

£ sseliar hus, this formation exhibits a

e thickness of the formation is

interbedded with thinly bedded
limestone or argu!lac STele “some intefealation of chert. Beside, the
w — Y

limestone lenses oc ome fossiliferous beds contain

ﬂ rtinskian to Kungurian (lower

””’"’“’FWETW kbl
ﬁﬁ%ﬁ%ﬁm BAIIIE) ABLL o conari

locally, gray sandstone and limestone lenses. The limestone lenses contain fossils of

ammonnoids, Agathlce 95 sp. and fusulinids indicating”

bivalves, crinoid stems and fragments of corals, Yatsengia sp. indicating Roadian (lower
Middle Permian) age (Madee, 1997 and Noipow, 1999). The thickness of the formation is

about 360 meters.
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Khao Khad Formation
The formation comprises light gray thinly bedded to very thickly bedded limestone

containing a lot of chert nodules and abundant fossils, and locally interbedded with shale,
sandstone and conglomeratic limestone. Many paleontological works were described from
fossiliferous limestone including fusulinids (Toriyama et al., 1969; Pitakpaiwan et al., 1969;
Ozawa, 1970 and Titirananda, 1976), corals (Sukiyama, 1982; Fontaine, Sattayarak and

Suteethorn, 1994) and ammonoids (Siriteerasarn, 1997), and pointed out that the age of the

formation is ranging from upper inskian to Kungurian) to upper Middle

Permian (Capitanian or Midian) ation is about 1,800 meters.

interbedded shale, siltstong AOUAEC stone with local intercalation of dark

N

gray limestone and chert. ually metamorphosed to slaty shale,

phyllite and schist. Base € oids, Agathiceras sp., it indicates
the age of Sap Bon Formati he thickness of the formation is

about 1,100 meters.

2.1.42 \Jhé Saraburi Gro et - Nong hmphuarea

Y S X

The Saraburi Grﬂp is widely cropped out in the tﬂst and south of Loei province
. ¢ o . O : . . .
and extend into rn)t:] ?I) 'T1‘§ ﬂ x ajnd stratigraphic studies
were previously t ; I il t"al” (19 ﬂc nprawat and Wongwanich
(1976), Céarﬂ;iw : Eﬁﬁaﬂﬁ ;y]ﬁ wﬂ(ﬁsﬁgar et al. (1992),
Homrareu ll( ) r&s c ﬁ ‘

Thus, lithostratigraphic classification established by Charoenprawat et al. (1984) are
widely conceded. Accordingly, the Saraburi Group in this area was divided into 3

formations in ascending order as follows:

Nam Mahoran formation
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The formation comprises gray thickly bedded limestone containing black nodular or
thinly bedded chert, and intercalations of thinly bedded, gray shale. Some fosilliferous beds
contain fossils of algae, coral, brachiopods, crinoid stems and fusulinids, indicating
Gzhelian (Late Carboniferous) to Murgabian (lower Middle Permian) age. The thickness of

the formation is more than 500 meters.

E-Lert formation

It is composed of brown-gray,sf le owish brown sandstone and thinly bedded,

dark gray limestone and c ;
laminations of probably Boum eque @89). The amonoids, Agathiceras
sp., in the shale and fusu Raraftisuling s p., i the limestone not only indicate Asselian
to Kubergandian age but alsgstggde: ! the for ation might be interfingering to the Nam

Maholan formation and €an elaled - ith the Formation in Saraburi Area

&
d [

(Assavaphachara, 1998

Pha Dua formation

This formation is composed=6f fedded brown to brownish micaceous

b -
sandstone, siltstone and shale cc: “fossils. The Amoncid, Agathiceras sp.,
L AT

an) age. The formation could be

found in it indicates “ ‘

-

correlated with the Sap Bon | ation in Sarab part ment of Mineral Resources,

2001) m m ‘
SPO P TIUEINE (T TY  S—

N ¢ =% o/

ARG LRI A
Saraburi Gfoup in Saraburi area regarding to their lithology and fossil assemblages. Many
stratigraphic investigation were carried out by many workers such as, Chonglakmani and
Sattayarak (1984), Chonglak™ani et al. (1979), Altermann (1923) and Chutakositkanon
(1999).

However, lithostratigraphic classification established by Chonglakmani and
Sattayarak (1984) has still been widely recognized. Accordingly, the Saraburi Group in this

area was divided into three formations in ascending order & iollows:
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Pha Nok Khao formation

The formation is comprised of thickly to very thickly bedded, gray limestone,
containing black nodular or thinly bedded chert and thinly bedded shale intercalation. The
formation could be correlated with Nam Mahoran formation in Loei area (Assavaphachara,
1998 and Charoentitirat, 2003) and Khao Khwang Formation in Saraburi area (Department

of Mineral Resources, 2001). The limestone contains fusulinids and corals indicating the

”//za__.

ne and some limestone lenses. Its

Lower to Middle Permian age.

It consists of gray
age is referred to be midd! ated with the Pang Asok Formation

in Saraburi Area and the avaphachara 1298 and DMR,

2001).

Nam Duk formatiof

It is composed of ifteq -;;Th: off nce of gray to dark gray shale with minor
brownish sandstone, and thinly bé f'.-;' W characteristics of Bouma - sequence

(Altermann, 1989). The limestone.o - of Middle Permian age.

,— Y]
2.1.4.4 \(_: 45

Sawan area
- |

oo v EJEL Ay, Snaqiri
L N

ag Luak Formation
This formation is composed mainly of greenish to gray, well-bedded sandstone,
brownish-gray shale and limestone bands. The limestone contains very rare coral fossils,
Psuedohuangia sp., and fusulinids, Verbeekina verbeeki, both indicate the lower Middle

Permian age.
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Tak Fa formation

The formation comprises predominantly of gray to bluish gray, medium to very
thickly bedded fossiliferous limestone containing chert nodules and minor amount of
sandstone and shale. The fossils are very abundant including brachiopods (Yanagida,
1964), bryozoa (Sakagami, 1975) and fusulinids Neoschwagerina sp., Pseudodoliolina sp.

and Sumatrina annae (Pitakpaiwan, 1966, Toriyama and Pitakpaiwan, 1973) which indicate

lower Middle Permain age. Accordingly, it can be suggested that the Tak Fa formation is

interfingering to the Khao Luak for
The abovemention
different areas in central anc "'oei-Petchabun mountain range.

Their correlation can be su

2.1.5 Regiona ics n gf the Permian S an'Group in the Northeastern

LA L

and Central Thailand.

g Le

Wielchosky and You e variation of regional facies of the

‘-'?"-I

carbonate and SIIICICIaStIC rock: #:.'4 w-;"_ an "”etchabun fold and thrust belt”

(synonym oi the Loei f s ____,~“_____J hailand.

J

:'“ »basin margin and basin plain

SN 2\ o) 1) 1131011 r A
me AN RN éfﬂaﬁaﬁm .

Petchabun fold and thrust belt as shown in Figure 2.1.

They reported t& onments, including marginal

marine, restricted platforst, platform interior, outer platfo

The proposed model comprise of two platforms, namely, Pha Nok Khao platform
and Khao Khwang platform in shallow marine environments being separated by Nam Duk

basin of deep sea environments.
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Figure 2.1

The model of regional facies variation in Permian Phetchabun fold and thrust belt (After

Wielchosky and Young, 1985) showing the Pha Nok Khoa Platform(A), the Khao Khwang
Platform (B), and the Nam Duk Basin (C).

NITIPON Noipow 2004
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Pha Nok Khao Platform (A) is in the northern part, which cover the Loei - Nong Bua
Lamphu area and eastern part of the Phetchabun - Chaiyaphum area. It is distinctive
depositional basin of the platform carbonates such as the Nam Mahoran Formation and Pha
Nok Khao Formation which are characterized of very thickly bedded fossiliferous limestone
ans their faunas indicate Upper Carboniferous(only in Nam Mahoran) to Middle Permian

age.

Khao Khwang Platform: he southern part, which covers the
Saraburi-Lop Buri area a'nd ] abun Area. It is also depositional
basin of platform carbon ery thickly bedded fossiliferous
limestone. Unlike the P 5 in the Khao Khwang Platform
e Phu Phe Formation and Khao
ation and Khao Khad Formation.
However, the westefn pa e ' area, which is previously mapped as

Pha Nok Khao Formation isfincltded a: : if'of the Khao Khwang Platform. However,
recent information were repd At few oSalities of them belong to Carboniferous and

Upper Permian age (Chonglakman : ne, 1992).

Nam Duk Basin S the [ - {chabun- Chaiyaphum area. It
includes the basin marg and ba e / ents @ch are characterized by thinly
bedded chert, limestone gand clastics showing some characteristic of the Bouma -

sequence. The ﬁ'ﬂﬂkﬂ Qt% ﬂ%@w% {(ﬂ ﬂ §nt the basin. Other units

may include the Kh&o Luak formation, réong Pong Formatlon and Pan Asok formation.

A WIANN I uma‘nma t

Chénglakmani and Fontaine (1992) mentioned that the Khao Khwang Platfcrm
(Phetchabun-Lam Narai Platform) and Pha Nok Khao Platform (Loei Platform) were shallow
marine en.ircnments situated in the conti~~~*2! margin of the Indochina Plate duiing
Carboniferous until the beginning of middle Permian. At the outset, the Nam Duk Basin
were deepening which is a consequence of an extension of the margin. Later on because

of the movement change, compression appeared during Middle Permian and the Nam Duk



28

Basin turned to be shallow marine before that a general emergence transformed the whole
region into land in the Upper Permian resulting to marine fossils of this age have never
ceen found. On the contrary, plant imprints and fossil wood have been discovered (Kono,
1964; Asama, 1966; and Chonglakmani and Fontaine, 1992).

In addition, they concluded schematic Permian stratigraphic column of the Khao

Khwang Platform in Phetchabun — Lam Narai area as shown in Figure 2.2.

The Khao Lamphean ar | j tug eq / est of the area which is assigned as

the Khao Khwang Platform. lithology, stratigraphy and fossils, it

is probable that the pres of Khao Khwang Platform.

The present study “inya ‘geol gical map scale 1: 250,000 sheet ND
e A,

Subsequently, the De of Mif ' Resources [DMR] published a detailed
geological map with the scale of 1250 - Buri area as shown in Figure 2.3, aiming
at exploring and evaluating the~potential of ic mineral deposits in this area
(Yavichai, 1993). ‘*%%Q: ’.‘ sist of 2 sedimentary rock
units, 2 metamorphic rﬁ< u units ﬁd an unit of unconsolidated

sediments. They were desched in detail as follows

ﬂ‘iJEJ’J‘HEJV]‘ﬁWEJ’]ﬂ‘ﬁ

Sedimentary rock unlts

QW?ﬂ\ﬂﬂ‘im UNIAINYIAY -

Khéo Khok Unit (P, ) consists of gray to dark gray, bedded limestone with chert
nodules and chert beds. The limestone contains abundant fossils of fusulinids, corals,
brachiopods bryozoa and algae, indicating Lower to Middle Permian age (Pitakpaiwan,
1973). The Khao Khok Unit can be correlated to the Tak Fa formation of Nakornsri (1976
and, 1981).
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INITIAL MICROFACIES AND LITHOSTRATIGRAPHY OF PERMIAN CARBONATE SEDIMENTS

IN THE vICINITY OF KHAO LAMPHEAN, AMPHOE NONG MUANG, CHANGWAT LOPBURL
Figure 2.3

The geological map of Lop Buri — Khok Samrong area (Yavichai, 1993).
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Wat Mai Sophim1 Unit (Jr) consists of conglomerates at the lower part and

sandstone at the upper part. The conglomerates are composed of poorly sorted quartz and
chert pebbles being embedded in sand matrix. The sizes of pebbles range from 0.5 to 5
centimeters in length. The sandstones are reddish brown to greenish gray orthoquartzite.
The unit usually occurs as narrow belts of less than 10 meters thickness, overlaying the

older limestone and chert. Thus, the unit is reported to be Jurassic age (Nakornsri, 1976).

2.2.2 Igneous rock units

types such as, fine-grained. & sife; 4 - » o -\ nd andesitic agglomerates. The

orphyntlc and composed of

agglomerates have b [0 Ve it 1@ apdesite porphyry. Its pebbles are

\

composed mainly of ande! \ \ e fragments. The andesites also

g Phra Chan, the andesitic

occur in fractures of the cotint dikestor sil S SO etime showing flow structures.

The unit is reported to be Pe 5 i e ho , 1985).

Khao Lz alilnit (PTr) Consists-prodominanty-oithyolite. Its is greenish gray to
W i A "

pale brown, fine-grained™an . The unit is reported to be

Permo-Triassic in age (Hlntl}png, 1985).

AUYINYNINYINT

Khao Sapaid Nak Unit (PTrd) is 'nedlum to coarse-gramed dlontes which found in

o L DTEHLPEAA 3 9By e e

unit is inferfed to be Permo-Triassic in age (Hinthong, 1985).

Khao Pu ! nn unit (Trgd) is an assemblage of undifferentiated plutonic rocks that are
composed of medium to coarse-grained hornblende diorite, hornblende-biotite granite and
hornblende granodiorite, hornblende granite and quartz diorite. The age of unit is

questionably either Triassic (Nakornsri, 1976) or Permo-Triassic (Hinthong, 1985).
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Huai Pong unit (Tran) consists dominantly of fine-grained andesites that occur as

veins in the older rocks such as the marbles of Khao Phra Ngam unit and the hornblende
diorite of Khao Pu Lon unit. Because of their cutting into the Triassic rocks, the unit may

probably be Post- Triassic age.

Wat Mai Sophim2 Unit (An) is composed of fine-grained, greenish gray t¢ green

.ll.l._-.-; F.

2.2.3 Metamorphicfoc ﬁ@i .
' P ioret
l . -:ﬁ "
Xhao Phra Ngam unit (Pf, eal e gray marbles or crystalline limestone
of the Khao Khok udi -'_;_'.j..":;;;;'_"-;a;.‘.;;:.‘._'.:;'.'.';..z;.r.z:::.Fr- rocks have usually been

metasomatically metamh O md copper deposits have been

discovered.

@/

G ANYNINENT

Skarn wﬂqg(y IS medium ourse-grained, garnet-quartz-epidote-pyroxene-

L]
their minor varietie fine~grained, onally Containi ﬁal it d azurite in their

fractures.

2.2.4 Unconsolidated Quaternary Sediments unit (Q)
The unconsolidated, Quaternary, sediments unit is commonly found at hill slopes
and flood plain that cover approximately 70% of the area. The sediments are composed of

colluvium sediments, residual, laterites and the alluvium sediments in flood plain.
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From the comparisons, the carbonate successions found in the present study are

remarkably similar in lithologic characters and associated fossils to the Khao Khok unit (P
which consists dominantly of bedded limestone with abundant fossils indicating Lower to

Middle Permian age.

25 Geology of Khao Lamphean

U-shape like geometry that is
orientating in the northwes out 2 kilometers wide and 2
kilometers long with elevatioa® L) in its peak. It is surrounded

by unconsolidated soil Of rg e elevation of 200 meters (above

MSL.). % l-*
b
BUCCIaE,
The area is almost @ntifely ?- 2d Oy thin, mixed deciduous forest that mainly
Sk, |
consists of bamboo trees in AFeas.beir d. ided by areas of mixed crop fields in

the hill slope and rolling plain. .r_"-""",_i- ,.«JJ;, 7/

e e

Y ,—_—

The drainage - s

*1-"- following its U-shape
character. The inside E" age pattern displays a parallel ':Ia and-Phu Sai is the main
stream flowing n gi m attern shows a parallel
character. In theﬁirijs ﬁﬁm Eﬁﬁ aa Phu Kachom, but in
the southwestern part they flow southwé'stwaﬁ to PR Khiriu as illustfated in Figure 2.4.

YRIANNIUNN1INE

2.3.1| General lithology

The limestones in the study area are well bedded as thinly to very thickly bedded
with their average thickness of 0.5-2 meters. Generally their lithology are characterized by
light gray to dark gray (predominantly dark gray) fossiliferous limestones. The grains are

subrounded to sub-angular and quite well sorted. Their grain sizes range from fine to
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Figure 2.4 The aerial photograph of the study area showing the U-Shape of khao Lamphean
and its parallel drainage pattern.
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coarse-grained with their majority being equivalent to sand and finer grain sizes, but

occasionally granule and small pebble sizes are found as shown in Figure 2.5.

Microscopically, it almost represents by micritic rocks and can be identified as
sparse biomicrite and packed biomicrite (Folk, 1959, 1962). The major grain components
are bioclasts of which various marine fauna fragments, namely, forams, algals, ostracods,

corals, bryozoans, echinoderms, some shell fragments and scmc ouwier grains such as

L.

.-#

wére Iomoespecially in the western part of

ceurred éithier as elongated and nodular black

peloids.

Besides, argillaceo
the study area. The siliceo
cherts. They scatter throughouifthe: s 2ssior oregver rare evidences of dolomitic

imestone.

\ 1

limestone are locally discovere
2.3.2 Geoiogical's

The general struciure/of i@ timeston haracterized by gently inclined beds

which almost regulady dipping to- .Pn direc e trike directions commonly vary from
rL 9

165°-180° and dip a -‘L,;,J—?.T-‘:m=m‘“-“ﬂ==-“, ajormes of 10°-15°.
‘

f.i

This seems to be-aino hich its fold axis orientates in

the NNW-SSE direction p bably being Iocated in somewhere to the northeast of the study
area. It is consis &rﬁ;jqﬂ H}: ; ﬁ qiplained the implication
between major g iCal'stru buri in uri - Lop Buri area and
“‘””W“‘m\ﬁﬁim UAIINLAY -

9

In addition, some minor warping occurred locally, as chevron-style symmetric
syncline and anticline, at Ban Chon Muang to the southern part of the study area. The axis
of folding plunges with low angle, about 20°, to the southerh direction (Figure 2.6). Its hinge
area is clearly angular and the rock around the hinge area was fractured, some beds were

dislocated by a minor fault with its displacement of less than 1 meter. Fractures and joints in
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Figure 2.5

The characteristics of carbonate successions in study area; major strata

characteristic of medium to thick-bedded with average thickness 0.5-1

meters (a), the eminent lithology of gray to dark gray fossiliferous micritic

limestone (b) (grid ref. 743847).
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the rocks are relatively rare. Accordingly, a summarized structural map of the study area is

illustrated in Figure 2.7.

2.3.3 Faunas

The limestone in the study area are abundant in many types of fossils. The fossil

assemblage comprises mainly of shallow marine faunas such as corals, algals, forams,

The most abundant faunas ¢ the forar ‘ including both of smaller forams and

‘J,
wian Period and the excessive

.\‘\f- area are excellent references. The

dale Permian fusulinacean of the

The corals are quifé ¢ , Ve ; ing \ antly of massive rugose corals,
some fasciculate rugose and ulgE_ n\. commorily found in the middle
Permian strata of Thailand. It < 2 "

The details of studying fax ME_-_.{;,_%;,“., ' in Chapter IIl.

i e ——
o ~

| B

tratigra ly, '1‘i o eviously mapped as the
Tak Fa fomatior@ﬁnﬂ, mamnzjzmhok rock unit (Yavichai,
1993) ot.Lower iddle ' ﬁaj e ri ermi ﬁ te rocks in the
present ;q‘ldﬁ:j arﬁﬁrﬁa m:i ﬁ El?l EI in the Saraburi

Group. The upper boundary of the formation was reported to be uncomfomably underlying

2.3.4 Stratigrs .{“-

Permo-Triassic volcanic rocks that was distinctly found at Wat Mai Sophim (Fontaine and
Suteethorn, 1994 and Yavichai, 1993), 10 km. to the north of the study area, but there is no

evidence of the younger and older units discovered in the present investigation.
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INITIAL MICROFACIES AND LITHOSTRATIGRAPHY OF PERMIAN CARBONATE SEDIMENTS
IN THE VICINITY OF KHAO LAMPHEAN, AMPHOE NONG MUANG, CHANGWAT LOPBURI.

Figure 2.7 The structural map showing some minor warping and attitudes of bedding
observed in the study area.
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Furthermore, there is an evidence of the younger andesitic dike occurring in the
eastern part of the study area. The dikes crosscut into the Permian rocks at low angle.
These volcanic dikes of andesitic compositions were previously reported to be the Permo-
Triassic volcanics of the Khao Wong Phra Chan Rock Unit (Yavichai, 1993). Unfortunately,

the contact between the dike and iis country rock is not clearly observed due to covering of

top soil.
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