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Abstract

Paleoenvironmental study has been used for understanding on natural history of geological past.
Paleoenvironmental interpretation requires various basic data such as lithology, sedimentology, paleontology,
stratigraphy and age of rock. The main objective of this study is to investigate and study on taxonomy of
conodonts and fusulinids and integrated with sedimentology in order to interprete paleoenvironment of the
carbonate sequences exposed in central Thailand. The study area belongs to the southern part of the Loei-
Phetchabun foldbelt which is located to the western portion of the Indochina terrane. Eight limestone samples
were collected from Muak Lek District of Sara Buri Province. As a results 3 genera and 4 species of
conodont were observed and consisted of Mesogondolella siciliensis, Mesogondolella omanensis,
Sweetognathus subsymmetricus and Hindeodus sp. Fusulinids can be classified into 7 genera which include
Parafusulina, Schwagerina, Afghanella, Neofusulinella, Dunbarula, Pseudodoliolina and Verbeekina. These
faunas and sedimentological data of the studied sequences indicate warm-tropical marine environment during

Middle Permian, which includes a slope and a deep basin paleoenvironments.

Keywords: Fossil, Paleonenvironment, Conodont, Fusulinid, Loei-Phetchabun Foldbelt, Permian.
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Figure 1 Paleogeographic map of NE Thailand showing generalized distribution of Cisuralian—-Guadalupian

sequences and paleoenvironments of central Thailand based on Burrett et al. (2014). The study sections are

located to the southern part of the Khao Khwang Platform in the south of Loei-Phetchabun Foldbelt.
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Figure 2 Geological map of the Saraburi-Pak Chong district in the southern part of the Loei-Phetchabun

Foldbelt based on Arboit et al. (2016).° The ML section is located in the Khao Khad Formation. The TPI

section is located in the Sap Bon Formation.
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Class CONODONTA Eichenberg, 1930
Subclass CONODONTI Branson, 1938
Order OZARKODINIDA Dzik, 1976

Superfamily GONDOLELLACEA Lindstrém, 1970
Family GONDOLELLIDAE Lindstrém, 1970

Genus Mesogondolella Kozur, 1989
Type species: Mesogondolella bisselli Clark and

Benhken, 1971

Mesogondolella siciliensis (Kozur, 1975)

Plate 1 Figure 1-11
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Sanpling locality

TPI

Figure 3 Field photographs of the study area in the southern part of the Loei-Phetchabun Foldbelt. ML
section in the west of Muak Lek town between KM. 31-32 north of HW no. 2 (1-5) showing shale (2),
limestone (3), high concentration of crinoid fragments in crinoidal packstone (4), and part of turbidite
sequence showing graded fossil grains overlain by fine carbonate grains (5). TPl section at KM. 27+500 in
the east of TPI factory, north of HW no. 2 (6-9) showing grains of crinoids and fusulinids in crinoidal-fusuline

packstone (7), limestone blocks in shale (8, 9).



MIUTLPATING “NN1ANEITILMIENTANARY AN 127
The 12" Mahasarakham University Research Conference

666 | MRC#12

Symbols

E,‘Zﬂ Limestone
——] Shale

it

Al T B
Npofudness sp.

=
N == N I o o O
-]
- -TA2 +
—_—
] e v +++
18 -wu
oA - + +
TPI

Figure 4 Stratigraphic columns of the study area showing photographs of slab rock samples which include
grain-supported (a, d and f) and matrix-supported limestone (b, ¢ and e) and occurrences of conodonts and

fusulinids in the studied sections. (All scale bars = 2 cm.)



2003 Mesogondolella siciliensis  (Kozur) -
Henderson and Mei,™ pl. I, 1-14, PL. II, 2, 6-8, 10-
11, 13-14, PI. 1ll, 1-8, 10-12.
2010 Mesogondolella siciliensis (Kozur) — Kozur
and Wardlaw,"" pl. 2, fig. 1, 3, 9, 15, 18, 19-20, pl.
3, fig. 12, 14, 16.
2014 Mesogondolella siciliensis (Kozur) — Burrett
etal.*fig. 7, a-v.
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Mesogondolella omanensis Kozur and Wardlaw,
2010

Plate 1 Figure 12-14

2010 Mesogondolella omanensis Kozur and
Wardlaw," pl. 2, fig. 11-14, 16, pl. 3, fig. 1-7, 9,
10, 18.

2014 Mesogondolella omanensis (Kozur and
Wardlaw) — Nishikane et al.,"? pl. 2, fig. 3, 7, 10,
13.
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Mesogondolella sp.
Plate 1 Figure 15-18
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Family SWEETOGNATHIDAE, Ritter, 1986
Genus Sweetognathus Clark, 1972

Type species Sweetognathus whitei (Rhodes)

Sweetognathus subsymmetricus Wang, Ritter
and Clark, 1987

Plate 2 Figure 1-9

2003 Sweetognathus subsymmetricus (Wang,
Ritter and Clark) - Henderson and Mei," pl. IV,
fig. 9. 1l, 2, 6-8, 10-11, 13-14, PI. lll, 1-8, 10-12.
2008 Sweetognathus subsymmetricus (Wang,
Ritter and Clark) - Metcalfe & Sone,™ pl. 3, figs.
1-22

2014 Sweetognathus subsymmetricus (Wang,
Ritter and Clark) — Burrett et al.* fig. 9, a-n.
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Usznaudasdusin Pa ﬁgﬂ‘iwuuu Pectiniform
Lﬂugﬂuuu Wide morphotype 3znauals Ridges
31%2% 7-8 ¥4 Platform ﬁﬁaunfnﬁq@u%nm
Ridges i 3 9Mn&Iuni1 wazuauadIay 9luaau
Rk

F1wAny uazrava1e: Monuluadanulu
alsn aauldveilszinadu Uszinalanu tnned
38 aaunansvainidiaide aauldvasdeniaas
aaunavaslszndlng ussiudins (ML1 ML2
TPI1 uaz TPI5) mq‘ﬁwﬂmﬂqmwaﬁiﬁﬂumauﬁu
f9g9dugawasiduuaaunaiy (Kungurian-
Wordian)

Sweetognathus sp.
Plate 2 Figure 10-12
ANHUTAMIININGT: Platform UIIMEIURINGA

g'ﬂ RILUEIUNTI LALNILIBBNTALIWLIEIUNAN

LRZEIWRAY Anterior denticles ga%‘mau’ludmﬁﬁw
uazeias gaazuadlulugiungs
AI0ENTNANAIUTINANLTNNTUANAN
un ndanIIzyia WA lasAWTINT AN UL
Eﬂi’mLLa‘zﬂiNV\luﬂﬁﬁﬂﬂﬁdﬁu Sweetognathus aff.
subsymmetricus Wang, Ritter and Clark, 1987 Iml
Mei et al. (1998)* WU UL taLil 84 Laibin U@
. Y a A a
UnATeIAUlad Guangxi Aanlavadlszinadn G9d
gralnsganesiduuaauduiitiidugainas
WWeuaawnad (Kungurian-Roadian)

A 1 AL A=
DMWY UaLB9Y: WUNARNANS (ML1,
TPI1 waz TPI5) mqﬁwﬂmﬂqmwaiﬁwmauﬁu
fagaiwasiliouaaunany (last Early-Middle

Permian)

Family ANCHIGNATHODONTIDAE Clark, 1972
Genus Hindeodus Rexroad and Furnish, 1964
Type species: Hindeodus cristulus Youngquist and

Miller, 1949

Hindeodus sp.
Plate 2 Figure 13-16
ANBUSAMFIBINGD: 1061 TINANAIUIIN
UsznaudIo T udIu Pauazinisuansn
daudrann fanwmeisingvas Main Cusp 1 &
Taofl Denticles n3sanunasnwuialng 9-15 @
Tueunas Denticles Tanwmzasnssuaslaansli
S1AUNAI Y §I% Platform uuaangIgALTIIM
Denticles 71 3-5 anenuniuazuaugn luenunas
lauaradslaluaaudiiny'laitsing Denticles
funtLiiesanuanyn (muUn@ana Hindeodus
WU Denticles Tu1aLEnLazauluduniii 0-3 )
LLa:ﬂmﬂmﬂdawé’aqwﬁumﬂﬁﬂ WULRBITUEI%
Denticles §uas 7 4 uazd2u Platform vgngaan
AT

FrogsTnanduTIHAN LS NIuanin
N mﬂ@iamii:qmﬁ@ walasWTINTan e
3U319Unz Denticles AR18ARINY Hindeodus
excavates Behnken, 1975 lag Sun et al. (2010)"®



WUUSI ™ Sichuan aziuanidosldvaslssinain
A =} 1 =}
Fafarglutrnanfalmeganesidouaaunais
(Wordian-Capitanian) s Lai et al. (2008)'" wu
A . o a o a & a
151994 Sichuan ez Inanausldvaslszinadn ad
1 6 A .
mqlumaqmwasmﬂu@aunma (Guadalupian)
Hindeodus wordensis Wardlaw, 2000 Ta o
Nishikane et al. (2014)'?> WUU3SL20h Gujo-hachiman
. o % A ! A
e Gifu neazTuanidesldvasdsenagyu dadl
[} (7 € a .
mq’lummmmqmwasmmu@aunmo (Roadian)
Wae Hindeodus gulloides Kozur and Mostler, 1995
a8 Burrett et al. (2014)* WUUSII s WI8BLAA N9
o o @ A a '
aauldvasdsniann Yszinalng Gadenglutag
Umprasgawaiidounauduistiidusasyainad
WeuaawNad (Kungurian-Roadian)
A0IWNNY UWAZBIIDNEY: FDNUNNLUTIUNUN
Anwn (ML1, ML2, TPI1 uaz TPI5) gaiwaiiiluu
(Permian)
Nrgana

u

Namsﬁnmmgnweaﬁ'mmm

agnsuiﬁmmaaﬂ'ssgﬁﬁ@*fuﬁﬁmmmu
Wanwuad Sundharovat and Nogami (1972)" uas
Lﬁa\‘lmn@ﬁazmvl,&iauymiua:l,mnﬁn FINTON
’Lumguaqawhifu lapuan1s@answuinddagiie
Iuﬁuﬁﬁnuwayj atniven 7 ana laun
Parafusulina, Schwagerina, Afghanella,
Neofusulinella, Dunbarula, Pseudodoliolina t 8 &
Verbeekina Sswuluiuddnsuinnen agadny
oy 4 A Tawn Parafusulina, Schwagerina,
Afghanella Wae Dunbarula L& :‘ﬁy u‘ﬁ' Anunlyean
Yudiuudinle agodrsden 7 ana ldun
Parafusulina, Schwagerina, Afghanella,
Neofusulinella, Dunbarula, Pseudodoliolina . 8 &

Verbeekina

Class SARCODINA

Order FORAMINIFERIDA Eichwald, 1830
Suborder FUSULININA Wedekind, 1937
Superfamily FUSULINOIDEA von Moller, 1879
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Family Schwagerinidae Dunbar and Henbest,
1930

Genus Parafusulina Dunbar and Skinner, 1931
Type species: Parafusulina wordensis Dunbar and
Skinner, 1931

Parafusulina sp.
Plate 3 Figure 1, 2
anwmzdmginingi: wianizUienand
(Discoid) WazluunIs®I8y (Fusiform) n119149 1.5-5
JaRLNAT 817 1.8-8.7 UARLNAT 2IN1TVAVD
1&an (Volution) 5-9 29 wWmMsvavadilfeniuwa
Imyffummﬂmjwuan WasuInwisgagudnans
(Proloculus) ﬂ*’um@mmﬂ%mwgm@ilﬁnﬁﬂ%zy'
W1h9 (Spirotheca) AWTNRWININ RUNGAG2DEN
WU Sagittal H1b9 (Spirotheca) danusmzla9iin
GERELE HITIN U89 (Septa) TUUIARUNITALIL
% Axial HIINUHEITNITTATIRU LI (Septal
fluting) lufian1sainaslugranan dradrauns
gadawulamnanuiunn (Axial filing) lagianie
USmda (Polar) vasilaen
gradlilansmafIoARIN U
Parafusulina yabei Hanzawa, 1942 P. kuzuensis
Chisaka and Fuse, 1973 P. shimotsukensis
Kobayashi, 2006 P. japonica Guembel, 1874 P.
nakamigawai Morikawa and Horiguchi, 1956 L8 ¥
Parafusulina sp. 1@ & Kobayashi (2006)"® wu l1u
WUIARAW Nabeyama Way lzuru U120 Kuzu
maunmwaaﬂs:mmﬁﬂu %aﬁmqagﬂwﬁwqﬂ
wasilauaawnand (Middle Permian) P. cf.
kaerimizensis Ozawa, 1925 Parafusulina sp. A.
Wae Parafusulina sp. B. lagl Ota (2000)"® wu'lu
WA Dobaru \fiasfiazfiag 3aniannle: aau
dvaslszmadyu Seforgegluzrsgamefifon
(Permian) P. ( Skinnerella) japonica deprati nov.
subsp. P. (Skinnerella) japonica curta nov. subsp.
W< P.(Skinnerella) cuniculata Igo, 1967 law
Leven and Campbell (1998)®° WU USLIWE151T
Glenfalloch U3ztnafITuana %oﬁmqaglwﬁw
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Uarsgawefidouaauduisdugaiwasiion
@ 8auwnand (last Kungurian-early Roadian) P.
gigantea Deprat, 1913 P. kaerimizensis Ozawa,
1925 la & Toriyama and Kanmera (1979)2' W u
U117 T9nTaaTEYd aaunandzadling
na “édﬁa’lﬂqlu“ﬁ’)dﬂqﬂLwagtﬁﬂu@lauﬂa’]d P.
methikuli minor, P. parva I\ 8 ¢ P. loeyensis
Pitakpaivan, 1966 1@ 8 Pitakpaivan (1966)% W U
VT MUWIUANIULA-ANTTY IO ABUNA1IVaY
Uszinelng G'fiomﬂiwmmmaﬁmqag‘lwﬁwqﬂ
waililauaaudutsgaiwaiidouaaunand wenis
LI N U D97 90289 NENFIUTTWIUA A

AnEnUINTN LLa:‘mam@‘i’aarjnﬁgﬂ‘hmiﬁndﬁ

'
=

A0IWNNY UWAEBIIDNEY: FDIUANUUTIUNUN

Anw (ML1, TPI1, TPI3, uaz TPI5) naiwaiildun

Genus Schwagerina Moller, 1877

Type species: Borelis princeps Ehrenberg, 1842

Schwagerina sp.
Plate 3 Figure 3-7
ansabzdmbgIwIngn: wWisndzliinaniuas
LUUNTZRIE 2W9N13TATaIURan 5-7 29 19N1TUA
°uaaLﬂﬁaﬂﬁmm@‘lmyifummﬂmjuauaﬂ RoIuIn
wiagagudnag fumwanannanoasudidniolng
NI AUDIRUINN RENAAA28819LUL Sagittal
N714 1.5-3.9 AaBLUAT 812 2.1-6.4 TARLUAT WS
AWAHBILIILAZENY VINGIBLIINY phrenotheca
@1 Axial N9 1.2-1.6 TRRLUAT 17 5.2-8.6 Wik
fAwdaedinsuasanuwin

drad19danB M3l 29NNIVAVS
Waen Wi uasHuInuRosAdInARInY
Schwagerina fax Thompson and Wheeler, 1946
WU ﬁ Calitornia 518474 1% Sundharovat and
Nogami (1972)"7 Sﬁaﬁmﬂqagiuﬁwﬂqmwaﬂﬁﬂu
@A awaw Schwagerina sp. lay Ingavat-Helmcke
(1993)2 WULTIHLUINEI 8ILNDRZUN IINIA
qusmﬂiﬁmaaﬂi:mﬂ%ﬁ Feanoanenad
agadlutisganeiidounans fragrolunui

Anmmieadaoteuuy Axial Susisnuiesins
YAAIR UL LLa:ﬁ"Hg’J‘HadLﬂﬁaﬂﬁEﬂiNLﬁ%ﬂﬁJ
ARIUARIND Schwagerina crassa padangensis
Lange, 1925 la# Pitakpaivan (1966)%2 WULSLI 4
wwILfianag-LwTyal aaunativaddazing
Tne S‘ﬁ}ammmmuawﬁmﬂqayj’lu"ﬁwqmwaﬁﬁﬂu
AaWe (Artinskian)

Ny uaznI9ay: FOUANDUS I AR

Anw (ML3, TPI1, TPI2, uaz TPI3) gaiwaiiion

Family Neoschwagerinidae Dunbar and Condra,
1928

Genus Afghanella Thompson, 1946

Type species: Afghanella schencki Thompson,

1946

Afghanella sp.
Plate 3 Figure 9-11
ansazdmgIMING: LWaanizdinauiuas
WUUNIZEIE 19N133AVaURaN 5-10 29 Radusn
wingagudnaiizwalinisliunans wikinnai
Urunany ninaaa20819uUL Sagittal LEWHIY
guﬁﬂmaﬂi:mm 15-2.3 §a5L0AT WITINWH D
UIIURTETD maﬁaazinwuwﬁfaﬁzuﬁaaazw]
(Secondary septa) D3R IINTINURBINAN i
AAA28E19ULL Axial nT9UTEN D 1.5 AafluaT
1052008 3.5 WU HEINWRDILULN TINS5 8D %
1 3an 4 (Primary transverse septula) W& %K )
AnRaILLUN ﬁumﬁfam&un @und (Secondary
transverse septula) U113 LRENAN salannan
(Parachomata) #in

108 190anwme3LI19 291170209
wWian Wikd uazwisIlaniaiadaNsafIny
Afghanella sumatrinaeformis Gubler, 1935 W U ‘ﬁ
UszineiIuauiy 518971 Sundharovat and
Nogami (1972)"7 %aﬁmqaglumaqmwa‘iﬁﬂu
Afghanella schencki schencki Thompson, 1946 A.
schencki  tereshkovae Leven, 1967 A.

megaspherica Sheng, 1958 A. sumatrinaeformis,



A. pesuliensis Ozawa and Tobler, 1929 A.
japonica Huzimoto WL & ¢ Afghanella sp. law
Toriyama and Kanmera (1979)%" WULILItALU1U172
o o a A a
WHIATITYI faunandzedslszinaing TId0Y
1u°ﬁ’ammmaiﬁmu@1aunmo

A0NWNNY UAEBI9DTEY: FDNUNNUUTIIUNUN

Anwn (ML1 uaz TPI1) gaiwasiilon

Family Schubertellidae Skinner, 1931
Genus Neofusulinella Deprat, 1912
Type species: Neofusulinella praecursor Deprat,

1913

Neofusulinella sp.
Plate 3 Figure 8

= '

anumbzdmgIwIngn: WianizUinenand i
muquﬁﬂmaﬂi:mm 1.4-1.8 YaALNAT 19N1IVA
A =) = |$
vaafan 7 29 2nmsuevsslfanduwalna
mmﬂug{’smaﬂ ﬁauun%%aq@g{uﬁnma Juua
WANIN HIIRUWIUIUNENY HUINURBILTHIAIN

iwzmj’%auaﬁ‘um@mdua:mwmwﬁwamdﬁag
@nan
m"”aazmﬁé“nwm:;sﬂ‘iw 21WNIIVAVD I
vwaan ﬁ’aamn%%agﬂguﬁnma NI LRSI
NUABIAR1UARINY Neofusulinella praecursor
Deprat, 1913 lag Toriyama, Kanmera and Ingavat
(1969)** WU US4 Khao Phlong Phrab 39% 7@
a A A '
CRETE AawNaIuaIUTEINea lng mwmqlumaqﬂ
6 A
LNaTIN W
q 1 A a & 4
A0NWNNY UAET9DTE: FDUANUDTINURUN

anw (TPIM) garwasiilon

Genus Dunbarula Ciry, 1948
Type species: Dunbarula mathieui Ciry, 1948

Dunbarula sp.
Plate 3 Figure 14-16
ANBULTAWIIWING: Lﬂﬁaﬂﬁgﬂiﬁaﬂau%'l,m:md

3 (Ellipsoidal) n4149 1.2-3 fiadiuas 812 1.6-7.7
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adluay 29N1320v091U88N 3-4 29 HHBIRWIL®
nas wﬁoﬁuﬁaadm’[mﬁmma:ma NUYAAILRE
ULANUIUIARDAI

drog19lanymeIlI19 29N1TVA T8
Waan Wiks uazNIINuReIAR 8ARINY Dunbarula
sp. wuiwnanlnawd PWRIAINYT ABUNAIVDY
dszinealne law Udchachon (2007)% G'fidﬁmqagj
lutsgamefidounaunas
aamiiny uaznI9eY: SOUANUUSI AR

Anwn (ML1, ML3, TPI1 uaz TPI3) galwafiden

Family Verbeekinidae Staff and Wedekind, 1910
Genus Pseudodoliolina Yabe and Hanzawa, 1932
Type species: Pseudodoliolina ozawai Yabe and

Hanzawa, 1932

Pseudodoliolina sp.
Plate 3 Figure 12, 13
ansabrdabgInIngn: Wiendzdinaniuae
LUUNTZEIY NI19 1.5-2 FaRLNAT 817 2.7-4.6
fadluas 219mIvavadlian 10 29 #adunwieya
gudnany Jauradnuin wikauns w1 lanian
WHURZFINUAREADI
frad1dNanN I MEAIIDARINY
Pseudodoliolina ozawai Yabe and Hanzawa, 1932
1ag Yabe and Hanzawa (1932) wuﬁﬂs:mmﬁﬂu
570910l Sundharovat and Nogami (1972)"7 @l
awqaglumoqmw asiluuaauan (Artinskian)
Pseudodoliolina ozawai 1@ & Kobayashi (2006) "
wulunuiafin Nabeyama wae lzuru U510 Kuzu
@Ié]%ﬂﬂ’]d“l]é]dﬂ'i::l,‘ﬂﬂiﬁﬂ;% %dﬁaﬁqaglwﬁwqﬂ
wasiluunaunand Pseudodoliolina pseudolepida
Deprat, 1912 lag Toriyama and Kanmera (1979)%'
WUUILI LIV ﬁ‘i’om"’@msziﬁ' ADUNNIIVDI
Uszinelng S‘ﬁaﬁa’mﬂumouqmwa‘ﬂﬁuu@auﬂmq
Pseudodoliolina ozawai 1 @ & Ingavat-Helmcke
(1993)® WULILIHLVINBI BILADASUN TINTA
quwsmﬂiﬁmaaﬂs:mﬂvlwﬂ F9a1nsp9nenad
awqag}iwﬁmqmwaiﬁﬂunaw wAA28E19TINEAN
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dussHluiuidnsminaasiotsuuy Axial i
nIvuNnuazaNgIveIInIsuavadlianly
LL@ia:aaﬁmmgu@‘%ﬁﬂh

RO uazz9aY: FOUANDUTI AU

Anw (TPI) gawwasidon

Genus Verbeekina Staff, 1909

Type species: Fusulina verbeeki Geinitz, 1876

Verbeekina sp.

Plate 3 Figure 17, 18

ansabzdmbgIwINg: Wieniizditmsinay
(Spherical) 1@ %1 Léw"umugmﬁﬂmdﬂi:mm 3-
6.9 IAALNAT UARTIIADHTIIFI 2IN1TVAVDS
1WADN 6-9 29 WITILNY HITIPWRBILIIUaze T e

o

P

arad19laneme3ling 219NNIVAV9
Waen Wikd uasniInuwesad1uadIny
Verbeekina verbeeki Geinitz and Marek, 1876 WU
Adszinany WD 31 #9741 Sundharovat and
Nogami (1972)"7 %aﬁmﬁqagiumaqmwaiﬁﬁu
@ 0wNa1d Verbeekina (Paraverbeekina) pontica
Miklukho-Maklay, 1955 L & ¢ Verbeekina
( Paraverbeekina) akasakensis Thompson, 1936
la® Toriyama and Kanmera (1979)%' WuUSI 4
121217 F9ndasezy3 aeunasvaddszinging B9
flogluzrsganesifiouaaunans

A0IWNNY UAEBIIDNEY: FDNUANUUTIUNUN

Anw (TPI) gawwesidlon

HAMIILATIZHYARNHUZIZALIANIA
I@]zJﬁ(ﬂmwﬁ'ﬂmiﬁ‘mmﬂmﬁmaoﬁugu
9284 Dunham (1962)® LATHANNITIIUHN
RAWUIARBNNTHCRNYDIALNOUAIBAITLBLUA
LWATEUUU rimmed 2839 Flugel (2004)7 laniin
FATUABUINLAEN UIenau s aszauan e
IZAUIANTA 3 THANAN 1@uA crinoidal packstone
facies, lithoclastic packstone/wackestone/

mudstone facies a2 crinoidal-fusuline packstone/

wackestone/mudstone facies L& =% %10 @ fuﬁ )
lnuyuduudiinle dszneudingarzay
AnsuIzaugania 3 sfanan ldun lithoclastic
packstone facies, crinoidal-fusuline packstone
facies LLaz bioclastic packstone facies uaﬂmn{{ﬁ'@
wulassaenisazauaznanisossaduduusn
YUIAVDINZNAY I@Uﬁmnau%muag’ﬁzud'mua:ﬁ
aznauazidoadanua 1wy (Graded bedding)
(Plate 4) G AAIINNINAZNEUDFNRINIAINNS
aaldnzia Lﬁaﬁaﬁﬁumﬂawﬁ'ﬂaagj‘l,uﬁﬂml,a?id
ANAzNaRAEITLINWIN 138N31 MTANAZNan
WUUNIZURAINYW (Turbidite)™ Belasearonis
azamzﬂaué"ﬂumm"'aﬂa”nﬂﬁﬂgu%nmﬁum@
AT (Toe-of-slope) LLazwumj&lfTauﬁuHulu
Wi @At uAnAUAI (Olisthostrome) 49197015
FTAUAIVDINZNOBUIIUANAAMUTY (Slope) Lz
2aUudINzLadn (Deep basin)?’ (Figure 6: Facies
Zone 1-4)

=%
anﬂswwaua:agﬂna
= 2 o 6 X d4& a a
ATANBITINANGIUTIN LW NWNTUABUTLI
yamnan wulaluaawud 3 ana 4 1éa laun
siciliensis,

Mesogondolella Mesogondolella

omanensis, Sweetognathus subsymmetricus WL 8 ¢
Hindeodus sp. Wu A1 8fia 4 ana ldud
Parafusulina, Schwagerina, Afghanella . & ¢
Dunbarula Waz1U3eNaUGIHYATEAUAN B TZAL
98010 3 1Hhawn an lewn crinoidal packstone
facies, lithoclastic packstone/wackestone/
mudstone facies W< crinoidal-fusuline packstone/
wackestone/mudstone facies 1 \‘l%ﬁﬂ’lw LIARBN
"ua\‘lmiazauﬁ'm%nmﬁvum@mm“ﬁ'uuama‘LJLLEid
ATNAWNLLARN
fuﬁuu’%nm‘[samugu%mu@‘ﬁﬁ% WU
laluaaud 3 ana 3 7fia ldun Mesogondolelia
siciliensis, Sweetognathus subsymmetricus L & &
Hindeodus sp. W u A1 &8fia 7 ana ldun
Parafusulina,

Schwagerina, Afghanella,

Neofusulinella, Dunbarula, Pseudodoliolina W 8 &



Verbeekina Waz1l3zna U@ 7aIzAUAN MMM IZAL
38010 3 hanan léur lithoclastic packstone
facies, crinoidal-fusuline packstone facies UL & ¢
bioclastic packstone facies VTN RDNDS
MTREANGIUTI A RAIAAINUTHLAZVO VLSS
ATNAUNZLAAN
nnsiavaslaluaandingu e
WUNIIINEUIIN3IuNuBa I Mesogondolella
siciliensis Iuﬁ?uﬁ Rustaq LLae Wadi Wasit N3
wittavaddszinalanu lay Henderson and Mei
(2003)" %aﬁmq’lwﬁaaﬂmmqmwaiﬁw@]aw"fu
fedugawaiiiluuaaunany (Kungurian-Roadian)
L8 &N U Mesogondolella siciliensis L. & &
Mesogondolella omanensis U312 LK) Rustaq
n1dnilevesdszinalaniu lay Kozur and
Wardlaw (2010)" G’fidﬁmqlumaﬁuqmwaﬁﬁw
ABUNA1d (Roadian-Wordian) Lazu3L3mh Gujo-
hachiman {84 Gifu MeazIvanidesldvailszna
tﬁ'ﬂ;u 1a8 Nishikane et al. (2014)" %aﬁmq’lwﬁw
ﬁuqmwaﬁﬁﬂuﬂauﬂm{l (Roadian-Wordian) LLae
uSuaeuldvesdiniaas Ussinalneg lag
Burrett et al. (2014)* %aﬁmqiu"ﬁ’mﬂ apgaNaT
Wouaauduisdugaiwaiidounaunany
(Kungurian-Roadian) 374 wanunisluaysan B
TAINUN WY DI Sweetognathus subsymmetricus
uSmfianiledanlinisnsiuan 330-340 846
289 Khok Samrong luwaaafiuainna (Audn
a321)3) J9InTaany3 aaunasvadszinalng lag
Metcalfe and Sone (2008)™ fﬁaﬁmuﬂwﬁwﬂmu
panailiiouaauduiiduganaiiiouaaunany
(Kungurian-Roadian) U3t anlduaddsnialas
%aﬁmqiuﬁ’mﬂmﬁqﬂLwas‘Lﬁﬂumauﬁuﬁaﬁuqﬂ
WwasLiauaawnand (Kungurian-Roadian) issine
e law Burrett et al. (2014)* %aﬁmqlu"ﬁ’mﬂma
goiwasidounauduidugainefidouaaunai
(Kungurian-Roadian) Usznaununisinautfasny
Permian conodont zonation (Mei and Henderson,
2001)% 1@ & Mesogondolella siciliensis U 311 2

[ & a ¥ K v 6 A
lumaﬂmzJqﬂLwaimﬂu@laumunmuqmwaimﬂu
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@ 8 % N 813 (Kungurian-Roadian) L & ¢
Sweetognathus subsymmetricus 1 311 B4 Tugns
Uarogawaiidvuaauduisdugaiwaiidon
@aunNand (Kungurian-Wordian) uSinsaanlduas
Uszinedw (Figure 5)
& = A Aaa
uamrmuwamsﬂnmwmmﬂasgau@lu
& da A a . o 2 o aa
wuwﬂnmmugﬂiwﬂmﬂﬂaanuﬁaqauﬂlmw
naldvainivansniniie aaunaisuazaanld
& ! % =
vasdszinadyu aeuldvasdszinaiu uas
AaunadIvadlssinalng aann1sAN ¥
m&nsu’?mumaaﬂasgﬁﬁ@wuim'auslmgﬂvgﬁﬁﬂ
A y Aa f ¢ a
aqammuﬂswngmomulumoqﬂLwasmﬂu
aaudnisgaiwaiidivuasunany (Early-Middle
Permian)
denn swrsnaidlasliwangiuaen
naNN1TIGu eI la luaaud luNuNAn s TuAn
vInauInman sunsaimuaenylugiinansge
& . < a a
WWasiluunaaunand (Wordian) WazTUABUITIIM
= A A A aa
lsnudududdiile SaUsingAagifiaana
. = ’ & a
Verbeekina sp. T34U1nJlan1z9galnasiion
aaunand TuAntlssnuluduudiinle aann
ﬁmu@mqlu"ﬁwﬁuqmwaﬁﬁaumauﬂmaﬁa*’ﬁn
nayALNaTLiuLAawNaT9 (Roadian-Wordian) N
FANWLIARDONNITRERNASNOULULATUWAITUDLA
UATOUUTII AN UAIAAINTULRZYDULEINILARN
(Figure 6)
A & dx= A4 o . A
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Plate 1 Scanning electron micrographs of conodonts from the study area. All show incomplete upper views or
oblique upper views except for lateral view in (5) of Pa (P,) elements. 1-11 = Mesogondolella siciliensis (1-3,
5-8: ML1; 4: ML2; 9-11: TPI5), 12-14 = Mesogondolella omanensis (12, 13: ML1; 14: ML2), 15-18 =
Mesogondolella sp. (15, 16: ML1; 17, 18: TPI1) (all scale bars = 0.2 mm.).



MIUTLPATING “NN1ANEITILMIENTANARY AT 127
The 12" Mahasarakham University Research Conference

ﬂ MRC#12

===

676 |

. Plate 2
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Plate 2 Scanning electron micrographs of conodonts from the study area. 4-6, 10-12: upper views and 1-3,
7-9, 13-16: lateral view of Pa (P,) elements. 1-9 = Sweetognathus subsymmetricus (1-3, 5: ML1; 4: ML2; 6,
9: TPI1; 7, 8: TPI5), 10-12 = Sweetognathus sp. (10: ML1; 11: TPI5; 12: TPI1), 13-16 = Hindeodus sp. (13,
14: ML2; 15: TPI1; 16: TPI5) (all scale bars = 0.2 mm.).
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Plate 3 Photomicrographs of fusulinids from the study area. 1, 3, 4, 8-10, 12, 14-17: sagittal section and 2, 5-
7, 11, 13, 18: axial section, 1, 2 Parafusulina (1: TPI1; 2: ML1), 3-7 Schwagerina (3, 4: TPI3; 5: ML3; 6, 7:
TPI2), 8 Neofusulinella (8: TPI1), 9-11 Afghanella (9, 10: TPI1; 11: ML1), 12, 13 Pseudodoliolina (12, 13:
TPI1), 14-16 Dunbarula (14: ML1; 15, 16: TPI1), 17, 18 Verbeekina (17, 18: TPI1) (all scale bars = 1 mm.)
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Plate 4

Sampling locality

a=Fusulinids, b=Crincids, Ta-To=Twbiily sequencs divisions

Plate 4 Photomicrographs from thin-sections showing microfacies types and turbidite unit including Ta-Tc. 1
crinoidal packstone facies (1: ML1), 2-4 crinoidal-fusuline packstone/wackestone/mudstone facies (2-4: ML3),
5-6 lithoclastic packstone/wackestone/mudstone facies (5-6: ML2), 7 lithoclastic packstone facies (7: TPI1) 8-
10 crinoidal-fusuline packstone facies (8-10: TPI1), 11 bioclastic packstone facies (11: TPI5) (all scale bars =

2 mm.).
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Facles Zone of immed carbonate platform model by Flugsl, 2004
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Figure 6 Paleoenvironmental setting of the middle Permian carbonate rocks of the ML and TPI localities in

southern part of the Loei-Phetchabun Foldbelt based on facies zone from flugel (2004).%"

230—
Landian
B I N
[T
240 & Anisisn c %
P Clenehian = el _
]
m
acheapingian u
Zaptaman
L Wordian ."ML I
EW—E_M_ = %
80— P Aringhian i
N P ! N - - ..
— - W Stratigraphic col
20 Sakmarian based onArboit ef al,
B -l ene !
__Assellan 1 @ ... ............... - - | This study :

Figure 7 Stratigraphy of the Saraburi Group in the Saraburi area showing the correlation of this study result

with the data from the Arboit et al. (2016).°
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