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Abstract

The Permian sequences, consisting predominantly of thick carbonate sediments,
arc distributed extensively in Thailand. They were well known as the Ratburi Limestone or
Ratburi Group with its type area in the Ratchaburi province, western Thailand (Brouwn and others,
1951 ; Javaaphet, 1969). Bunopas (1981) has restricted the name Ratburi Group for the Permain
limestones in western and peninsular Thailand. He propesed the name Saraburi Group for the
Permian limestones and clastics in central and northeastern Thailand. It is now widely accepted
that the Ratburi Group, based on its faunal content, is quite different from the comparable
limestone unit in the northeast. The former belongs to the sediments deposited in the peri-
Gondwana realm, whereas the latter including the north belong to the Tethyan realm.

In Phetchabun Flod Belt of north-central Thailand, a complex geosynclinal
clastic — carbonate sequence (Nam Duk Formation) of Early — Middle Permian age was
differentiated from the shelf sequence (Pha Nok Khao Limestone and Hua Na Khan Formation)
found further to the east (Chonglakmani and Sattayasak, 1978). The deep sea Permian sediments
have been confirmed and studied in more detail by subsequent investigations (Winkel and others,
1983 ; Wielchowsky and Young, 1985 ; Altermann, 1989).

In the Saraburi area and its vicinities, the Permian Saraburi Group was
subdivided into the Sap Bon, the Khao Khad, the Pang Asok, the Nong Pong, the Khao Khwang,
and the Phu Phe Formations respectively in descending order (Hinthong and others, 1981). These
range in age from Early to late Middle Permian. Detailed study of the Saraburi Group in the
Saraburi-Pak Chong area allows the recognition of 8 lithofacies representing the shelf or platform,
basin margin and deep basin environments. Lithofacies of shallow marine environment include
the thin-to thick-bedded limestone and dolomite; the boundstone and dolomite ; and the sandstone,
shale and limestone. Those of basin margin and deep basin environments comprise the crinoidal
limestone, micritic limestone and shale ; the limestone conglomerate and brecia; the greywacke
and shale ; the shale, chert and shale with limestone block ; and the allodapic limestone, shale and

chert.



The Saraburi Goup can be subdivided into 7 formations based on its lithologic
character and stratigraphic position. The platform to basin margin belt consists of the Khao
Khwang, the Khao Phaeng Ma and the Sap Bon Formations respectively in ascending order. The
newly established Khao Phaeng Ma Formation consists of thin-to thick-bedded limestones and
interbedded shale, chert and limestone conglomerate. Limestones are normally characterized by
hummocky cross-bedding and graded bedding. Some beds show poorly sorted texture of a typical
debris flow deposit. The basin belt comprises the lower Nong Pong Formation and the upper Pang
Asok Formation. The fold and thrust belt proper includes the lower Nam Duk and the upper Nam
Nao Formations.

The study area is structurally complex and belongs to the Phetchbun Fold Belt.
Many karstic terrains characterized by the shelf or platform sediments are considered to be
allochthonous based on stratigraphic, paleontologic, sedimentologic, and structural evidences.
The Khao Khwang Platform, located to the west of the Nam Duk Basin, is considered to be part of
the Pha Nok Khao Platform which is located to the east. The result of this study based on the
lithofacies analysis of the Saraburi Group and the revised paleogeographic interpretation favours
the conclusion that the Nan-Uttaradit Suture was formed by continental collision during the
Middle to Late Permian, the time of the main oragenic movement in Thailand and mainland

Southeast Asia.
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i
i 1 Qs o <

a o s o & . 2
fuuiegaduduiiuaznougn Imadmazuoenvesdunednnsienl  Fududaunilaves

-

WUIARUAINTFNANAIUTIN 916910 Carboniferous ADUAA D UWBTITIEUABUNAI

¥
= o . - o ° oo
vIAfuuas213 (Saraburi Limestone) Huyumnatiinianndndwsiidiman
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Upper Permian

Dorashamian

Paratirolites kittli

Shevyrevites shevyrevi

Dzhulfites spinosus

Iranites transcaucasium

Phisonites triangularis

Dzhulfian

Vedioceras ventroplanus

Araxoceras latum

Midian

Yabeina, Lepidolina

(Ammonoid : Timorites)

Middle Permian

Murgabian

Neoschwagerina margaritae Appearance of
Metadoliolina and Kahlerina

Neoschwagerina cratulifera.
Appearance of Sumatrina

Neoschwagerina simplex.
Appearance of Verbeekina

Kubergandian

Cancellina cutalensis and other species.
Appearance of Cancellina

Armenina, Misellina (Misellina) ovalis

Misellina (Misellina) parvicostata

Bolorian Misellina (Brevaxina) dyhrenfurthi.
Appearance of Misellina
Chalaroschwagerina vulgaris

Yahtashian
Chalaroschwagerina solita

Lower Permian| Sakmarian Robustoschwagerina, Paraschwagerina

Schwagerina sphaerica-Pseudofusulina firma
Schwagerina moelleri-Pseudofusulina fecunda

Asselian

Schwagerina vulgaris-S. fusiformis
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4.1 Lithofacies ¥0anguRUTIZY3MALAANIZINAOUNM TAZTUAT
4.1.1 Lithofacies ¥9INaUANATZYT
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4.1.1.1 Thin to thick — bedded limestone and dolomite

¥ ¥ 3
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o ) o« <
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4.1.1.2 Boundstone and dolomite

WU Lithofacies WU Afe I 9n lunussotuiuiiosnnduilu
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4.1.1.3 Sandstone, shale and limestone
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910 shelf NABUY slope
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4.1.1.5 Limestone conglomerate and breccia
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HUIANUYIY1 (Khao Khwang Formation)

Founzanuduiuifumiaoiiuby nuafiuveaese ng Hinthong and others
(lu Sudasna and Pitakpaivan, 1976: 1981) snmsAnnanun Idims ¥ oo umuiu
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Formation)
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MELUANSZIIOUASANUMIN  HIATHIVIUINININSZawegn 2 duSnafienn
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MNUIAR UYL 1YLUADI Carboniferous ADUVY (Altermann, 1981)

ﬁu-ﬂmmaﬂmﬂﬁuwwm'ﬁﬁmq Asselian WU e Tnad (Wielchowsky and
Young, 1985; Altermann, 1981) 132n0UAI0ANAANATUTIWANT Triticites cf. samaricus, Bradyina

vana, Paleotextutavia sp., Tetrataxis sp, Deckerlla sp., Paradagmarita sp., Tubiphytes sp. ita& algal

fragments ﬁﬂﬂﬁﬂﬁ'l‘lﬁ‘iﬁﬂf}'uﬁﬁ’ﬂﬂg'1u Triticites ozawai-Paraschwagerina yanagidai zone ﬁﬂ‘i'lﬂ{]
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t 2 ¥ .

mwysysal ruTo, thulan) e @nhwlnng, Tinimgy, #Huau) tazgaIsii (Ingavat, 1984)

TaomwzinsuTotaztulan WU fusulinids 1A Pseudoschwagerina sphaerica (Rauser and

Schten), Quasifusulina tenuissima (Schellwien), Rugososchwagerina sp. 8% Pseudofusulina sp.
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Hinthong and others (1981) TIWATUAITHUINAANAILTTA IUNLIATIIVIVIN

yinulaiaa ‘5:1}? 1éun fusulinids, brachiopod, trilobite, bivalve, bryozoan, crinoid stem DY algae

fusulinids ﬁwnﬁmquﬁqﬂiuﬂhq Sakmarian Taun Pseudoschwagerina (Zellia) turbida Kahler,
Paraschwagerina sp., Chalaroschwagerina or Paraschwagerina sp. ﬁuﬂumq Sakmarian WULUWTHAY
Il lunaazfusonfsuniioazaudoiiioaduinoniuyuery Asselian 19unIIHIAYOULAY

(M1nenIn) Seniaan gassIil uazdoni (Ingavat, 1981) TAURWILAMIABATANY fusulinids 16

¥1A IIUDIWUA Triticites pseudosimplex Chen, T. cf. arctica (Schellwien), Pseudofusulina exigua

é L
(Schellwien), Chusenella cervicalis (Lee) ¥9U401901¢ Sakmarian

dauiTlsalsy dandnveaiudumnAvYye 910 Miselling otai - M. cf.
termieri zone a4 Maklaya saraburiensis zone Toriyama and others (1974) ATHUA mq'l%“lu Artinskian
éa‘luswuuﬁﬁuﬁy‘lﬁafﬂwﬁn Kungurien (M131f 7)) TuuSnudmdaas  fidaodmlen
(Pitakpaivan, 1965) S1891UN1SWY Parafusulina loeyensis Pitakpaivan, P. parva Pitakpaivan, P.
methikuli Pitakpaivan uazéuq ua:mq'l"f“lu Yahtashian (M50 Artinskian) lﬁimﬁﬂuﬁuﬁumqéu
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onlap curve Y94 Vail and others (1977)
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. Vo = dr P '
Toriyama and others (1974) lddnAsdusiudradadiuiiu Tlsalsmuazinvn
YWz TN Saniaaseys 1szneudiy fusulinids 8 zones 1819910 Yahtashian (38

Artinskian) APUA1Y 04 Murgabian (¥38 Wordian) ﬂauuwfa‘luswnunﬁufﬁﬁ'ﬂ%’nmqﬁag
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fnfumnainvvegdeugainylduninjuvn A fusulinids ¥iia

Colania douvillei 1182 Verbeekina verbeeki (Ingavat and others, 1980) ﬁiﬂq Lower Capitanian

vSamnauTagi  Altermann (1989) l@09un1snutiugn  Lower Capitanian 1ag Upper

i, < ; o ;
Capitanian ﬁ'uqﬂ Lower Capitanian 152n0UAW ANANAIUTIH Colania douvillei, Sumatrina annae,

Verbeekina verbeeki, Chusenella sp., Kamurana sp., Climacammina sp. ilai¢ Calcitosnalla sp. AUy

91y Upper Capitanian 132naUf090ANAIUSSH Lepidolina multiseptata, Verbeekina verbeeki,

Chusenella sp., Cribrogenerina sp., Paleotextularia sp., Deckerella sp. (12¢ Climacammina sp.
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MUIAA LY UHATN (Khao Phaeng Ma Formation)
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sp., Neoschwagerina cf. magaritae, Minojapanella sp., Yabeina sp., Minojapanella sp.l1a¢ Colania cf.
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MU (Nam Duk Formation)

Fouazanuduiusnumidgiudy  wuaaiwnignaslay  Chonglakmani  and
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N30 pelagic facies (a2 @2UVU W30 flysch facies ﬁuﬁgmmfhugnsumu?’fwsaaﬂﬂ'if’fmaziae
@ournn ﬁﬂﬁ'iﬂf‘iw'i’uuaﬁﬂmmnmﬁqnﬁ’aq‘lﬁ’mn fAuduMIENoUAY shale, tuffite, chert
a2 allodapic limestone SUUAAIGNHAULVDIAZNBUNAALIN  turbidity current FUAIUUY
Usenoudaofiu clastic auq  ufiunsiw  graywacke adufuFuiuAuadm  funse
graywacke LLEA4 graded bedding 112¥ convoluted bedding ﬁ‘luﬁ“%ﬂﬁ%iﬂi']ﬁiﬂﬂ turbidity current
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‘Uﬂ»mu]ﬂﬁulf‘lﬂﬂ (Chonglakmani and Sattayarak ,1976; Altermann, 1989) 1lsznoud fusulinids,
foraminifera, algae, bryozoa @iz fusulinid mquﬁﬁqﬂﬁwv 1Aun Pseudoschwagerina sp. UAZ
Boultonia sp. 81§ Asselian unzmqéauqﬂ"lﬁ'ud Pseudodoliolina sp., Parafusulina gigantea Deprat,
Sumatrina sp., Yangchienia sp.1ifg Neoschwagerina sp. 81¢ Wordian %30 flysch facies UBINUIANU
than e hivumndnd s ufvIndWUTITLA R8Ty Wordian tiieaninmnafinimmi
290gUUTID1YIN Wordian @19 Capitanian mqmawmﬂﬁuﬁvmnﬁﬁuﬁ’uMﬂmnﬁﬂﬁm'ﬁﬁ
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HU2ANUUIMUI2 (Nam Nao Formation)

Fouaranuduiuimiseiiudy  waiiimiagalag Altermann (1989)
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Snuasiiulad Uy Altermann (1989) ldutauenyuaiuimuesndiu 2
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graywacke aaufufiuAua uaziulu dauulszneudlsiuauauuasiunsie 9Inanyne
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2 4 X viz 8 2 i
vinnziaian wazduduiiunzaihau suivenmiidunziaauuunduauy

paguazannandssi vuamwihmunlandndwssinnluduyuves

t’?wnmwawﬁuﬂﬁuﬁﬁmqmn Upper Wordian il Lower Capitanian (Altermann,1983;
Altermann,1989) #iuyue1y  Upper Wordian 1lsznoudassindnd1ussfi  Pseudodoliolina
pseudolepida Deprat, Chusenella cf. compaeta (White), Reichelina sp., Verbeekina cf. verbeeki,
Sumatrina sp., Schwagerina sp., Turbiritina sp., Tetrataxis sp., and Ungdarella sp. ‘d'zuﬁmjumq
Lower Capitanian fiseund1 1sznoufiu  Verbeekina verbeeki (Geinitz) Codonofusiella sp.,
Rouserlla sp., Khalerina sp., Pseudoliolina sp. cf. pseudolepida Deprat, Chusenella sp., Sumatrina sp.,
Ozawainella sp., Parafusulina sp., Cribrogenerina sp., Pachyphloia sp., Tetrataxis sp., Climacammina
sp., Bigenerina sp., Tubiphytes sp. 1ia¢ Ungdarella sp.
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200

meter

Sap Bon Formation

Thin- to medium-bedded
sandstone,limestones, shale and thin-

bedded cherts

Khao Phaeng Ma Formation

Thin- to medium-bedded limestones,
limestones conglomerates and breccias,

shale and thin-bedded cherts

Khao Khwang Formation
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0 Pang Asok Formation
Thin-bedded siliciclastic
turbidites, bioclastic limestones

200 and conglomerates
meter

Nong Pong Formation

Thin-bedded carbonate
turbidites, shales and cherts
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2. vSnutmiane duiludaumiliuns Pha Nok Khao Platformiyu Lower
Carboniferous 984 Permian 'rhl'gﬂ deformed t1ae folding ﬁiuuﬂ INANAITY (Unconformity) B;J:
YUNU Devonian ﬁgﬂ deformed 31N (Altermman and others, 1983) iU Carboniferous 118 Permain
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U uMia Uiy
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6.1 agUmanisinm

6.1.1 NAUTAUATAS (Saraburi Group) 1/52NBUAIUTY 8 Lithofacies &4l Thin — to thick -
beded limestone and dolomite ; Boundstone and dolomite ; Sandstone , shale and limestone ; Crinoidal
limestone , micritic limestone and shale ; Limestone conglomerate and breccia ; Graywacke and shale ;
Shale, chert and shale with limestone blocks ; and Allodapic limestone, shale and chert

6.12 nquituaszs Maazaudalugnizaadeuds 9 fu 1 lnandy (sheld) Aufu
nanziatla (restricted shelf) uazluandvilla (open shelf) tazHAlLn1Te (reef) Avasaraniy
(continental slope) uazuémmmivﬁn (basin)

613 nauituaszas aunseduunesmiluninatiudes o AuAnIAReNYeIUAMS
ALAUANOUATT

UFn platform UsznouAIMINATY 3 waaEuannd IR mnaiuen
4974 (Khao Khwang Formation) M12a#uU1#a (Kho Phaeng Ma Formation) Fadaaulmiuag
MUIANUFVVOY (Sap Bon Formation)

V5190 slope — basin YsznouAasvuATiu 2 vuda lAun muaduruesllls (Nong
Pong Formation) 11&5’38@1%}111’)?1 vuiee lan (Pang Asok Formation)

V5199 fold and thrust belt 5£n8uA8 Muanu 2 vuaa laun Hu'lﬂﬁui{'!ﬂﬂ (Nam
Duk Formation) 11&¢Tﬁaatﬂs’a’nmﬂﬁuﬁymun (Nam Nao Formation)

6.14 Hm'ﬂﬁuwmmﬁ"l (Khao Phaeng Ma Formation) lﬁﬂﬂﬂ‘)ﬂﬁuﬁéﬁfuiﬂﬁ
sznoudaefiuiiiqudnuae fannfiumuaadudail ﬁu’tjuﬁ'f?umqﬁq'ﬁtuﬁm fnuaasseotu
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61.5  INMIANIINANAIWIINGMIN fusulinid a511dd nquituasays Hewde
({99119 Carboniferous ua:qmwas’nfmuﬁ"qumiqmwaﬂﬁuuﬂamin (Asselain) Tudalay
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loa dwsemaownegludumisilegiu  dniuanmnisudnszasvesinluuiuinaidlaiia



45
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6.2 Tolaualue

1 3
= =

621  uinutwmiaaszuda 'nagi“lﬁ’ﬁuﬁﬁﬂyuf]u'u?nmiaﬂﬂzﬁuﬁﬁimﬁmmmmaU
azdy  u-gasAadifuluuaziin  clastics  gAMBSIHoUUANTTYIBEgIIN  AITENISHNY
swazBuanfioufoufuranisiinuiniadl 1m:ﬁﬂmuminszmUﬁ'waqufia'ﬁvmn"lﬂwﬁq‘mu
azifuaszida (Sra Kaeo Suture)

622  vinufmiaaszyfuasimiauasnoniiiugandeia  acdic egialinas
yamsfinuneazBavesiiugn i hilwdniudiuiugamesiouedls imsdiasied
M0l Tectonic setting Y84 ﬂ‘lﬂﬁﬂﬁuﬂwﬂﬂﬂfiuﬁ’

623 usuhgn (Nam Duk Basin) Md0gluimamiteld dnmilegansounquissune
ﬁ'n?;%mi’mauuaxudﬁ'ﬁfutﬂﬁavi’fm:u?nm Pak Lay ¥8313ime@an AsmsAnd iR udui
ay  Lithofacies gameidouluuinui hilanudiug fuunusmamysysalinsianda
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