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Abstract

Project Code: MRG4780046
Project Title: Paleobiogeographic implications of fusulinoidean faunas in the western
margin of the Indochina Microcontinent and Changwat Sa Kaeo, Thailand
Investigator: Titima Charoentitirat
Department of Geology, Faculty of Science, Chulalongkorn University
E-mail Address: thaicat@hotmail.com

Project Period: 2 years from 1 July 2004 to 30 June 2006

This research aims to study fusulinoidean assemblange, age determination,
paleobiogeography, and carbonate rock types along the western margin of the Indochina
Microcontinent, and Changwat Sa Kaeo, Thailand. Fusulinoidean assemblages of
Carboniferous and Permian ages found in the study area contain Jigulites grandis,
Bosbytauella  cf.  bosbytauensis,  Daixina  recava, Chalaroschwagerina  sp.,
Sphaeroschwagerina sphaerica, Sphaeroschwagerina cf. pulchra, Pseudoschwagerina cf.
robusta, Pseudoschwagerina moungthensis, Eoparafusulina pusilla, Chusenella sp.,
Darvasites sp., Misellina sp., Minojapanella sp., Nankinella sp., Pamirina sp.,
Paraschwagerina sp., Pseudodoliolina sp., Pseudofusulina sp., Pseudoschwagerina sp.,
Quasifusulina sp., Rugosofusulina sp., Praeskinnerella sp., Skinnerella sp., Schubertella
sp., Staffella sp., Yangcheinia sp., Neoschwagerina haydeni, Verbeekina verbeeki,
Sumatrina sp., Pseudodoliolina pseudolepida, and Colania douvillei. The depositional
environment might be in open shallow marine of paleo-equator or tropical zone. Moreover,
the fusulinoidean assemblages in this study are similar to the ones found in the Lanping-
Simao Block of South China. It shows that the Indochina Microcontinent is a southeastern
extension of the Lanping-Simao Block and both areas are characterized by Cathaysian and

Tethyan faunas during Carboniferous and Permian.

Keywords: Fusulinoidea, Paleobiogeography, Indochina Microcontinent, Thailand
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31 5. Fossiliferous limestone N1sznaudisiganesifsnanaa (WWUFN) Aa8UWI LASLNES
VLW (WI0U1909) winnuwnddseleodlunsueansfia (w38 taxonomic assignment) (Fliigel,
2004)

2.3 naunnIganasif
o a a a o a v 1

myduunfgiuends  sansarhldlasgneaziBsalasiafiinmaluuazgaingiu
Urznavvasniams Saziianuuandraiuluidazdisens asue Visean (Early Carboniferous
wia Pennsylvanian) fi4 latest Permian WazaInmsn#igauasiduuninizans@ininiming
A I 2 A o & Ao A . . . . A v a
aunalan Fefiaudnduidesdl biostratigraphic zonation tialdiduanasgiulunmsfivy
g

o A @ ' Al A A A A o

aannmuuirizdinsasihriuesidsiinanouny (U 6) wansuwe wazllaseaing
mulufidudauiiiasananuuandrizainavasauwnusayd wazguuumsldaiusasdiud
g; e A a a & . o A a A
Ni(septa) chamber Nuwaamegauaﬂmmﬂu microgranular ﬂﬁﬁnuuﬂmqmaawagjauam@m

NGl e]mma:ﬂgvl,ﬁmﬂ%ﬁmaawﬁfa Gu7)

31 6. Poorly sorted bioclastic grainstone fdsznavea W@
waELALIUSNaN  (Zellia  heritschi  mira)  NONAANTL
proloculus (initial chamber) LL&:W’J?ﬁuam?\&lgﬂﬂé}”’mﬂ‘izmﬂ
A o A \ o PN a a & A &
fgnaaluuuwinuanedenu 2 wwd Aighuendens 2 silad
ANWANNINENWIARDUNAN (Fliigel, 2004)







s 7. Nﬁfamaﬁ\hffg?zuamﬁsjﬁmmﬁffuﬁamﬁumn%mﬁanmchuvl:ﬂ Togisuanuitidaana
BoUduanansT lugansuaiineianauduuazaaunars (U 7-2) uaz 3 7-1 (udatig
#gfuasies  (Beedeina) Afiwtadsziand 21y Middle ©i9 Late Moscovian (Middle
Carboniferous), ng¥ Schwagerinids qﬂﬂﬁuaﬁLwa%’a@lauﬂmULLa:Lwaﬁﬁsu@auﬁu e 2
Tih (3U 7-4 use 31 7-3 Sphaeroschwagerina), N§¥ Neoschwagerinids qmwaiﬁw@auﬂmo
WD 2 TwTuAUUATIEMIAZINY WEITiaTds R N TUALS R RTINITITW AL RATion
difuchamberlets (U 7-5 Yabeina uazgduuuwiis 7-6) uazigiuasidslugaiwafidouaan
any ﬁ'ﬂﬁ"ummﬁﬂLLazgi.lLLuumim@‘ﬁ'LLﬂaﬂﬂswmmLﬁaLL@i"ﬁﬁ@ qU 7-7 udez 7-8) E%W%'ugﬂ
7-9 uaz 7-10 Lflué'nwmzéf’;aﬂﬂaﬂasgﬁuamﬁﬂﬁgﬂﬁ@uuuqu (Fliigel, 2004)
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(Characteristic fusulinoidea found in Indochina Microcontinent, Thailand)
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MsiumetuasAnATauasLae ﬂ’ﬁa’mmmumammwmaamiqauaﬂL@ffl,u
vinmeds gnagluaaniddulalmihuazuinmaszuiunlansziiFouiosuds NAIINNNT
=< A v @ A ~ ~ A a = A A o & o o v
ﬂﬂ‘]:}’]LLa:aUﬂuma%JaLwaLﬂﬁﬂULY]EIUW’J‘QEME]UL@EJI%W%Y]GI’N6] wazvihidugudayainiy
a1989da 1t TIUDIMIANENRRAITUAANLIN ﬁﬁugumqm%uaﬁMa%’mm:Lwaﬁiﬁw
' , A , PN , & ° a N \
Iwanszmﬂagmvlﬂ mmmfﬂmmwmﬂu%ugumaLmauuwumﬂaﬂmmiﬁm?auaULaﬂag
VNG FIRIU THA NNINTZINVAA m’]wmuuuuazmqmaﬁ\hsgauaULaﬂﬁwuﬁfuLmn@mﬁu
' & A =< &< & ' P~ A A A9 o & A o A
TuudazNud  AININLINUULAZAIANBIATIHNLN qugauam@ml%mqmsuautwgiawmi
mm’méﬁa%immﬁnm%'wi’mammuwmymi ﬁ%’au‘?\hsgﬁuamaymﬂthaiﬁwwuagﬁﬂﬂ
'u%nru:naum‘i’u@mmadﬁ;aﬂﬁﬂﬁﬂm%mﬁdLL@iU‘%Lam{T\‘m‘i’maﬂ meyﬁtﬁ %'ﬂn“ﬁ awyfi m:q’%
LRZAIZWAN I@ﬂﬁ"ﬁﬁ@LLazmm%mLmumaﬁ\hsﬁuamﬁUmquaﬁﬁﬂmauﬁuuamauﬂmﬂu
LARNUNLUANE1IN A L fs'nums;quwaﬁﬁﬂumauﬂmmﬁfuwuﬁﬁmmag’u‘%nmé’mi’a
meaﬂsm‘, aWYT wazazuia
=1 a a 6 dq, al' g; 1 a % dy
miﬂnmmumamumsuaLu@lluwuwmwmagﬂvl,é'l,w,mazmnmmu
1. U3 éﬂma’i'aazvga LaLALNALNEd IRIALRE Lﬁuﬁaaﬂwaﬁuguﬁmm 23 witd Uazian
Y IAUMTLLUANNULTZNALAIBWINELA (wackestone) WNARLAL (packstone) WATLNTUE
launldazena (poorly washed grainstone) W??ﬁuamaﬂﬁwﬂﬁuﬁ Jigulites ~ grandis,
Bosbytauella cf. bosbytauensis, Daixina recava, Chalaroschwagerina sp.,
Sphaeroschwagerina sphaerica, Sphaeroschwagerina cf. pulchra, Pseudoschwagerina cf.
robusta, Pseudoschwagerina moungthensis, Eoparafusulina pusilla, Chusenella sp.,
Darvasites sp., Misellina sp., Minojapanella sp., Nankinella sp., Pamirina sp.,
Paraschwagerina sp., Pseudodoliolina sp., Pseudofusulina sp., Pseudoschwagerina sp.,
Quasifusulina sp., Rugosofusulina sp., Praeskinnerella sp., Skinnerella sp., Schubertella sp.,
Staffella sp. WAz Yangcheinia sp. @ giipuiAssvasiTAResAsRagaaTUailneTanan
Ume gaiwefiiiounaudulaznaunand wanani Praeskinnerella sp. Uaz Skinnerella sp.
wulununanugslaidneanwinnuludszmelnosinen  nmdneassiasduaTonInninig
swmmiwwuﬂagﬁuamaﬂﬁa 2 el
2. USIMENLNaNawEIT %’mi’a%’agﬁ ﬁuﬁﬁﬂm@umﬁugu TRARUAITUBLUANNUADNAR
A a a 6 A dl d%/ dl
1a%  (mudstone) WIRELAULATLNARLA V\Iaffgauam@mmqmaimuumauﬂmmwﬂuwuﬂ

\@wn Presumatrina uruzganensis
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3. USNHEMNAINTHAT LAZEILNDANAR FIRIABATIITIA INNNITANEIAIDLIIRBATTUDLLG bib
d‘ly dl 1 1 a a 1 & > ;d A a =)
NN 10 WAINUINTHAVDIRLLIL T 2 ﬂinnﬂ@ouﬂaLnﬂaiﬂuua:uwaaiﬂu‘Wagauamwm
nusegiwefilouaaunasnwuluiunleun  Verbeekina  verbeeki,  Chusenella  sp.,
Pseudofusulina sp., Staffella sp., W8 Nankinella sp.
4. UINUENNATLUIANA %h%i@awq% Lﬁaaqwuﬂuu%rnuﬁﬁﬁulwd%hL@uua:wuﬂagﬁuaU
WWOUINNNY  TRAUIRWANTLALALSII WA AR A LLAZLNAR A% wuﬂaqauamﬁﬂﬁwwaﬂ
Neoschwagerina haydeni, Verbeekina verbeeki, Sumatrina sp., Pseudodoliolina pseudolepida
. L ¢ a
uaz Colania douvillei TIUBNANELLNDILULUADUNA
5. USIHEILNDARAIRIN AIRIAFTZUAD TRAVAIAUANTULLAUTZNAUMBLIARTA LAZLI2G
Flaw Wuﬂasgauamaﬂﬁ’lwaﬂ Codonofusiella sp., Reichelina sp., Dunbarula sp., Kahlerina
L . . . - I

sp., Eostaffella? sp., Lepidolina multiseptata, Colania douvillei, Metadoliolina douvillei G314
anywaﬁﬁﬂu@auﬂaﬂa

ANNITANFIHURZNITIIVTINT LWL wudeaqﬁﬁaﬁ%&nmxaﬁﬂﬁhagiugawﬁﬂﬁu
lalmhuazinadiniasszuiivesdszinalnouu  UisenangAuaiiuaiue  aud  Early

. = . é a v ] [ ] I
Carboniferous 9404 Late Permian maﬂaww%awnﬂaﬁQNNWﬂuauu@nmwonuﬂﬂluu@azmaoawq
QEﬂTﬁﬁhQWTN 1 uaznﬂwmmadﬂagﬁuesuﬁUﬁﬂ%ﬁﬂiéﬁﬂﬂuNuﬁuuwauaaaTﬂﬂqﬂ 8 04 25
d' & a 1 A aa d' o >3 6 A U 2 = Ej dq’
Todumadihritiandnggainasianaanaulazaanlais magaQWﬂﬂﬁiﬂﬂknluﬂsau
LRZIIVUIINAIN Charoentitirat (2002), Kanmera and Toriyama (1968) uwae Toriyama and

o ' A = Py a Aa ’~ I &

Kanmera (1979) @l’JaEl’]{lLLNWHWIJ’NQHLﬂiJvL’J“l’m’]ﬂ’J"ﬁ’l'ﬁimfmﬂ’l AMINGIFTAT INININTDH

URINLIRE
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A1319 1 %ﬁ@%?ﬁﬁ@ﬁwumzmm"ha%ilumm_lmi’u@m"naagaw%ﬂﬁu‘[m%ﬁwLtaw'%nm%'mi'@

g3zum Uszineing

] g
Age Pha Nok Khao Platform ; 3| KhaoKhwang Platform | ¢ 2| Sa Kaeo Platform (¢ §
Late
N Lantschichites 1 Colaniella, Chenella 2
Permian
Lepidolina, Colania, Afghanella, Sumalrina, Lepidolina, *Metadoliolina®,
s Presumatring, Laosella, Verbeekina, Chusenella, Pseudodaliolina, Verbeekina, Presumatrina, Neoschwagerina, Colanig,
g Yangchienia, Pseudodoliplina, Toriyamaia, Verbeekina(Pi rbeekina), Eoverbeakii Chuseneilla, Pseudodoaiioling,
Neoschwagerina, Schubertella M, HafRi fia), Neosch rina, Dunbarula, Kahlerina,
Orientoschwagerina, Laosella, Chusenella, Reichelina, Codonofusiella
= 9 |Kahlerine, Pseudofusulina, Neofusulinell 29 10
m b /i 1,
c | B Sohaeruina, O , Toriamaia,
© 'E) Schut lfa, Nec lina, Cancellina,
E 5 Mk . Yangchienia, R a2,
&l = Pisolina, Dunbarula, Metadoliolina
@
= Adi s Ndes Lol A, e o 11 "
8 g Misellina, Pamiring, Darvasites, Laosella, A g,
5 g Fer gerina, Staffella, Pseudofusulina, Thailandina, Neofusulinella, Pseudofusulina,
& Pravitoschwagerina, Ozawainella Pseudodoliolina, Eoverbeekina, Verbeskina,
3 9 Armenia, Laosella, Parafusulina, Brevaxina, 20 Misellina q
= Monodiexodina, Chusenella, Cancellina,
'g Ozawainella, Schubertelia, Yangchienia,
g Sphaerulina
Pamirina, Darvasites, Pseudofusulina, Chuseneila,
= 1 "
g Ch yerina, Sphaerulina, Pisolina, L Darvasitas, Robustoschwagerina,
3 Minojapanella, Schubertella, Toriyamaia, Nankinella, 2(Q) |Paraschwagerina, Chalaroschwagerina, 5
% Mesoschubertella, Pseudoreichelina, Staffella, Pseudofusulina
- B PRI, pae
| dothyra?, D !
[ =
@
g % F- ina, Sphaeroschwag Triticites,
i:? 5 Pseud g , Schubenrtella, Alpinoschwagening,
l_—::‘ asz Rugosofusulina, P: hwagerina, Pseudofusuli
© o Pseudt ina, Sp YWagering
Ll L2 gerina, Schwagerina, Quasifusulina, 5
Quasifusulina, Schubertefia Triticites
Eoperafusuiina, Rug lo, Dutkevichis, 23 g ’ 4 L
c
5 Daixina, Pseudoendothyra, Eostaffella, Boultonia,
% Ozawalnella, Staffella, Nankinella, Zigarella
c Eostaffella, Ozawainella, Staffella, Pseudofusulina,
©
> Occidentoschwagerina, Fusiella, Schubertella,
g Nankinella, Montiparus, Protriticites, Triticites,
Dutkevitchia,Rausentes, Daixina, Bosbytauella, 24 Triticites, Paraschwagerina 2
g Ka 'v_ "" i i Carb h gm-‘mn
E Schagonella, P; gerina, Rug i
9|2 ;:2? Rugosofusulina, Quasifusuling, Quasifusulinoides
2158
E c
= 2 Mediocris, Eostaffella, O; inella, Neostaffelia,
o
Ee) § Pseud ffella, Fusiella, Schub lla, Beedeina,
5 2 : g 16
{5 = Profusulinella, Fusulinella, Pseudotriticites,
,§ Fusulina, Pseudoendothyra, Paleoreichelina,
£ |staffetla, Nankinella,
@
E. Mediocris, Eostaffella 2

Data from Igo, 1972; Torlyama, 1975; Toriyama&Kanmera, 1975; Ingavat et.al., 1980, Igo et.al., 1993, Ueno and Igo, 1993, Charoentitirat, 1989, 2002, etc.
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Aadunusl 8

1-6, 10, 10a. Sphaeroschwagerina shamovi (Sherbovich)
1: sagittal section, PB1-33-5, x10.
2: axial section, PB1-48-2, x10.
3: oblique section, PB1-46-3, x10.
4: tangential section, PB1-42-3, x10.
5: oblique section, PB1-36-1, x10.
6: axial section, PB1-46-4, x10.
10: axial section, PB1-46-2, x10.
10a: enlarged part of 10, showing very small proloculus and tightly
coiled juvenile volutions, x40.
7. Schubertella sp., axial section, PB1-49-1, x40.
8. Biwaella sp. A, tangential section, PB1-45-6, x20.

9. Rugosofusulina sp. A, axial section, PB1-11-3, x10.

PB = Phetchabun (1w 770)
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Aadunesl 9

1-2. Chalaroschwagerina longiinflata n.sp.
1: axial section, LOE1-106, x10.
2: axial section, LOE1-108, x10.
3. Laosella sp., axial section, SR4-6, x10.
4. Chalaroschwagerina sp., axial section, SR5-3, x10.
5. Chusenella sp. B, oblique section, LS5-3, x10.
6. Armenina sp., tangential section, SR2-10, x10.

7. Neoschwagerina sp., oblique section, KS5-9/1-15, x10.
8, 8a. Robustoschwagerina sp. B
8: axial section, SR6-1, x10.

8a: enlarged part of 8, showing a well-defined juvenarium composed

of a medium-sized proloculus and succeeding three volutions, x40.

LOE = Loei (t88), SR = Sara Buri (fﬁ‘;lﬁ),

LS = Lom Sak (%ﬁ&l@fﬂ), KS = Khon San (A8%&19)
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1-2, 1a. Paraschwagerina uenoi
1: axial section, SR5-9, x10.
1a: enlarged part of 1, showing juvenile volutions with minute proloculus
and fluted septa, x40.
2: axial section, LOE1-111, x10.

3. Yangchienia sp., oblique section, BCF1-7, x20.

4. Robustoschwagerina sp. A, sagittal section, LOE1-96, x10.

5. Robustoschwagerina sp. B, sagittal section, SR6-1, x10.

BCF = Ban Chong Fang, Loei (UN%Tad014, L1ag)
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1-6, 6a, 7-8. Chalaroschwagerina vulgaris (Schellwien)
1: axial section, LOE1-29, x10.
2: axial section, LOE1-83, x10.
3: axial section, LOE1-65, x10.
4: axial section, LOE1-11, x10.
5: axial section, LOE1-16, x10.
6: axial section, LOE1-4, x10.
6a: enlarged part of 6, showing an alveolar keriotheca in spirotheca, x20.
7: oblique section, KS2-8-6, x10.
8: axial section, LOE1-5, x10.
9. Paraschwagerina sp., tangential section, LOE1-34, x10.
10. Pseudofusulina subnathorsti (Lee), axial section, LOE1-51, x10.
11-12. Pseudofusulina cf. gregaria (Lee)
11: axial section, LOE1-44, x10.

12: axial section, LOE1-81, x10.

19



31 11

scale bar = 1 mm
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aaduneszl 12

1-18, 18a. Misellina (M.) termieri (Deprat)
1: axial section, KS2-11-3, x20.
2: axial section, KS2-12-4, x20.
3: axial section, KS2-10-15, x20.
4: sagittal section, KS2-10-20, x20.
5: tangential section, KS2-4-15, x20.
6: sagittal section, KS2-10-15, x20.
7: sagittal section, KS2-7-15, x20.
8: sagittal section, KS2-5-3, x20.
9: axial section, KS2-10-7, x20.
10: axial section, KS2-3-13, x20.
11: sagittal section, KS2-11-5, x20.
12: oblique section, KS2-7-6, x20.
13: axial section, KS2-11-6, x20.
14: oblique section, KS2-7-15, x20.
15: sagittal section, KS2-7-4, x20.
16: sagittal section, KS2-7-9, x20.
17: sagittal section, KS2-4-13, x20.
18: axial section, KS2-10-11, x20.
18a: enlarged part of 18, showing very small proloculus and a fine alveolar
keriotheca in spirotheca, x100.
19-21. Darvasites ordinatus (Chen)
19: axial section, KS2-14-4, x10.
20: axial section, KS2-15-5, x10.

21: axial section, KS2-14-2, x10.



31 12

18a

scale bar =1 mm
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1-10, 17-19  =——

13, 14, 20 —— ——

15,16 —  — — ———

scale bar =1 mm

ﬁ']‘e‘l%ﬂ'l&l;sﬂ 13 (Kanmera and Toriyama; 1968; Plate V)
1-16. Maklaya pamirina (Leven)

17-20. Maklaya saraburiensis Kanmera and Toriyama
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12 —

1

14 e————

i

13

15,16 n————

scale bar = 1 mm

1968; Plate V)

1l 14 (Kanmera and Toriyama;

u

1-17. Maklaya sethaputi Kanmera and Toriyama

o

A105U1s
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1-11. Verbeekina verbeeki (Geinitz)

1:

10:

11:

tangential section, LS6-21, x10.

: tangential section, LS6-4, x10.

: tangential section, LS6-3, x10.

: sagittal section, LS6-17, x10.

: tangential section, LS6-1, x10.

: tangential section, LS6-2, x10.

: axial section, LS6-12, x10.

: axial section, LS6-9, x10.

: axial section, LS6-22, x10.

tangential section, LS6-13, x10.

axial section, LS6-7, x10.
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1-5, 7-14, 16-24 ee——

6,15
scale bar = 1 mm

ﬁﬁaﬁ‘u’lﬂgﬂ 16 (@ Toriyama and Kanmera; 1979; Plate X)

1-3. Afghanella schencki tereshkovae Leven
4-13. Afghanella megaspherica Sheng

14-24. Afghanella sumatrinaeformis (Gubler)
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1-3. Laosella loeyensis (Pitakpaivan)

1: axial section, KS5-18-19, x10.

2:a

xial section, KS5-19-5, x10.

3: sagittal section, KS5-5-22, x10.

4-13. Yangchienia thompsoni Skinner and Wilde

4

5:

10:

11:

12:

12a:

13

: axial section, KS3-14, x20.

axial section, KS5-10-21, x20.

: axial section, KS3-32, x20.

: axial section, KS3-33, x20.

: tangential section, SR4-9, x20.

: axial section, KS3-19, x20.

axial section, KS3-9, x20.

axial section, KS5-7-20, x20.

axial section, KS3-3, x20.

enlarged part of 12, showing askew coiled early volutions and
four-layered spirotheca with clear diaphanotheca, x100.

: sagittal section, KS5-10-7, x20.
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scale bar =1 mm

su 17
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1-32. Presumatrina uruzganensis Leven

1

11:

13:

15:

17:

19:

21:

23:

25:

27:

28:

29:

31:

: axial section, KS5-7/1-6, x10.

: axial section, KS5-7-17, x10.

: axial section, KS5-18-32, x10.

: axial section, KS5-5-14, x10.

: axial section, KS5-19-17, x10.

axial section, KS5-1-24, x10.

axial section, KS5-8-14, x10.

axial section, KS5-10-3, x10.

axial section, KS5-11-3, x10.

axial section, KS5-12-6, x10.

axial section, KS5-11-23, x10.

axial section, KS5-18-25, x10.

axial section, KS5-13-12, x10.

axial section, KS5-18-12, x10.

sagittal section, KS5-7-2, x10.

sagittal section, KS5-5-8, x10.

Aadunygy 18

10

12:
14:
16:
18:
20:
22:
24:

26:

30: sagittal section, KS5-9-15, x10.

32: sagittal section, KS5-7/1-18, x10.

: axial section, KS5-18-23, x10.

: axial section, KS5-16-2, x10.

: axial section, KS5-19-11, x10.

: axial section, KS5-6-3, x10.

: axial section, KS5-19-14, x10.

axial section, KS5-5-4, x10.

axial section, KS5-10-15, x10.

axial section, KS5-18-8, x10.

axial section, KS5-18-5, x10.

axial section, KS5-19-8, x10.

axial section, KS5-1-5, x10.

axial section, KS5-3-21, x10.

axial section, KS5-11-29, x10.

tangential section of microspheric specimen, KS5-18-41, x10.
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1-9. Neoschwagerina haydeni Dutkevich and Khabakov
1: tangential section, LR1-20-9, x10.
2: sagittal section, LR1-15-19, x10.
3: tangential section, LR1-15-2, x10.
4: tangential section, LR1-15-23, x10.
5: tangential section, LR1-15-14, x10.
6: tangential section, LR1-10-17, x10.
7: tangential section, LR1-15-25, x10.
8: tangential section, LR1-26-6, x10.
9: axial section, LR1-15-21, x10.

9a: enlarged part of 9, showing very small proloculus, primary transverse septula

developed from the third(?) volution, and a fine alveolar keriotheca in spirotheca, x40.

LR = Lam Narai, Lop Buri (§1w1 ek, awy3)
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1-5. Neoschwagerina haydeni Dutkevich and Khabakov
1: axial section, LR1-11-1, x10.
1a: enlarged part of 1, in which minute proloculus, slightly rotated

axis of coilings in early few volutions, and well-developed primary

transverse septula from the forth(?) volution can be observed, x40.

2: tangential section LR1-26-12, x10.
3: tangential section LR1-15-7, x10.
4: tangential section LR1-26-16, x10.
5: axial section LR1-15-5, x10.
6. Sumatrina sp., tangential section, LR1-21-7, x10.
7-14. Pseudodoliolina pseudolepida (Deprat)
7: axial section, KS5-17-3, x10.
8: axial section, LR1-30-2, x10.
9: oblique section, KS5-18-31, x10.
10: axial section, KS5-1-20, x10.
11: axial section, LR1-23-12, x10.
12: axial section, LR1-46-4, x10.
13: oblique section, LR1-38-29, x10.

14: oblique section, LR1-28-3, x10.
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1-14. Colania douvillei (Ozawa)

1

2:

10:

11:

12:

13:

14:

: axial section, LR1-34-8, x10.

axial section, LR1-18-7, x10.

: axial section, LR1-15-3, x10.

: axial section, LR1-31-21, x10.

: axial section, LR1-31-25, x10.

: axial section, LR1-34-12, x10.

: axial section, LR1-34-20, x10.

: axial section, LR1-29-4, x10.

: axial section, LR1-31-3, x10.

sagittal section, LR1-7-2, x10.
sagittal section, LR1-36-11, x10.
sagittal section, LR1-4-2, x10.
sagittal section, LR1-15-11, x10.

sagittal section, LR1-41-5, x10.
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1-7. Colania douvillei (Ozawa)

1:

2:

6a:

axial section, LR1-38-20, x10.

oblique section, LR1-18-4, x10.

: axial section, LR1-26-18, x10.

: axial section, LR1-38-11, x10.

: axial section, LR1-38-26, x10.

: axial section, LR1-2-2, x10.

enlarged part of 6, showing a tectum and a fine alveolar

keriotheca in spirotheca, x40.

: sagittal section, LR1-38-20, x10.
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1-7, 7a, 8. Colania douvillei (Ozawa)

1:

2:

7a:

sagittal section, LR1-26-1, x10.

axial section, LR1-26-33, x10.

: axial section, LR1-26-31, x10.
: axial section, LR1-35-15, x10.
: axial section, LR1-26-3, x10.
: axial section, LR1-38-7, x10.

: axial section of microspheric specimen, LR1-1-7, x10.

enlarged part of 7, showing very small proloculus, slightly rotated
axis of coilings in early few volutions, and a thin tectum and a fine

alveolar keriotheca in spirotheca, x40.

: axial section, LR1-30-8, x10.
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1-2, 7. Lepidolina multiseptata (Deprat)
1: sagittal section, SK6-52
2: axial section of microspheric specimen, SK6-27
7: axial section, SK1-136

3-6. Metadoliolina douvillei (Gubler)
3: tangential section, SK1-80
4: axial section, SK1-66
5: sagittal section, SK6-15

6: sagittal section, SK1-100

SK = Sa Keao (832u12)
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1-5. Codonofusiella sp.

1: axial section, SK6-24

2: tangential section, SK6-55

3: parallel section, SK6-2

4: sagittal section, SK6-8

5: oblique section, SK6-4
6-8. Reichelina sp.

6: axial section, SK6-4

7: axial section, SK6-47

8: axial section, SK4-2-15
9-10. Dunbarula sp.

9: tangential section, LR1-26-6

10: axial section, SK4-2-34
11-12. Kahlerina sp.

11: sagittal section, LR1-24-1

12: axial section, SK1-7

13. Eostaffella? sp., axial section, SK1-123

14-15. Lepidolina multiseptata (Deprat)
14: axial section, SK1-3
15: sagittal section, SK1-117

16-18. Colania douvillei (Ozawa)

16: axial section, SK4-2-77

17: axial section, SK4-2-17

18: sagittal section, SK4-2-21
19. Staffella sp., axial section, SR3-13-8

20. Nankinella sp., axial section, SR3-16-1

44



1T mm

11,19,20
12

31 25

1-5, 9,10
6-8,13

45



UNN 4

agﬂwmmw 29lA3IN153Y (Research products)

= a a a & AR oA A & o a '
1. "iﬂﬂﬂ’]iﬂﬂ‘]ﬂ’]ﬂ’)‘ga%aﬂmUl%W%ﬂﬁﬂ‘]&ﬂW‘U’nNﬂ’ﬂ&l‘ﬁﬂ’m'ﬁa']il&nﬂ NYNEINAITNLEANNTI
a 1 dy A 3 & J =S 1 Aa A a a A a A AaA o 1 3
ﬂul%LL@Ia‘:W%VI LL@]V]G%ﬂ’]SﬂﬂH’]ﬂQN%Q%W’)‘Ea%aElL@]ilLLG$W')‘§G%E]ﬂL@]ﬂﬂ&lﬂﬂHmzL(ﬂ%WUT}

P v o ¢ a ' & A o A a ' a o o

AT UANUFUNUTU IR WUz NUA Lo las lTa ARG IWTI9LG8IN  LazANAE"E
=3 L 0 A =Y a r=§

ARINUYBINgNFINI T LAY

2. PIANIANHNTRARUANTL LG LLazmqmaaﬁums’uaLu@lﬁvl,éfmﬂﬂ’;?ﬁuaULﬁUﬁwuluﬁuﬁfu
suiisgiuianiwwesenluadalutisasueiiieSauazinosidon  lasawizwasifivuaam
AULRZADUNAIWL U2 TANURANZRNFONIIRZRNAIVAIRUANTUAUG LI INWURY
m%uamm%’u%mm:mma%iﬁ'aﬁ'uﬁ LLazLﬂuamwﬁmmmmiamiLLwiﬂszmﬂé’fwaaWasga

{ ) A { & ' ' A [

HaLLAE Lﬁaaﬁnﬂﬁmm%mﬂ%mUluawwuﬁf smam‘wﬁmm:amuma:aglumnmmuguﬁ
gmﬂumm wialuansailnaa (Tropical zone) IMAaLEH wazuSnanuwnziatlanazan
(open shallow marine)

3. mﬂmiLﬁmJLﬁmﬂﬁju%emﬁhsgﬁuaslLﬁuu’%nméﬁmﬁu@mmaaﬁ;aﬂ%ﬂ'éuimvlmm LATAINIG
gyzumaadlszineaing wmwﬁmmﬂﬁ'}ﬂﬂﬁﬁﬂﬂ&ju%‘iu%sgﬁuamﬁmﬁwuu‘%nmuw’mﬂﬁaﬂ
lanauds-Fnan (Lanping-Simao Block) 28413inedn G‘fiaa’mndn’hﬁuﬂﬁuaLu@]ﬁwumju
Aa A a a dy I 1 A‘ a Qs s U a 1 a
mumegauaﬂmwaavlmu LT A AL ININ AR W A NLA LI LARINIINUS LI LA AT 9-
a = A A A A o A P A o . & & a a A
FANVDIU T NATU W’ssqqauasu,@mlmﬂmumUuumaﬂwmzmmmzmumsmmuua:ﬂmﬂu

W11 (Cathaysia and Tethyan fauna) lugisansuafinasauazinasidlon

46



L@N&1591989 (References)

Boardman, S.R., Cheetham, H.A., and Rowell, J.A., 1987. Fossil invertebrates, 713 p.
Blackwell Scientific Publications.

Charoentitirat, T., 2002. Permian fusulinoidean biostratigraphy and carbonate deleopment in
the Indochina Block of Thailand with their paleogeographic implication. Ph.D Thesis,
University of Tsukuba, Japan, 198 p., 32 pls.

Fligel, E., 2004. Microfacies of carbonate rocks, 976 p. Springer-Verlag.

Kanmera K., and Toriyama, R., 1968. Fusuline fossils from Thailand, Part lll. Maklaya, New
Generic Designation for Neoschwagerinids of the Group of Can cellina pamirina
Leven. Geol. Palaeont. Southeast Asia, vol. 5, p. 31-46, pls. 4-5.

Toriyama, R., and Kanmera, K., 1979. Fusuline fossils from Thailand, Part XIl. Permian
fusulines from the Ratburi Limestone in the Khao Khao area, Sara Buri, Central
Thailand. Geol. Palaeont. Southeast Asia, vol. 20 p. 23-93, pls. 4-14.

Ueno, K., 2000. Permian fusulinacean faunas of the Sibumasu and Baoshan blocks:
implications for the paleogeographic reconstruction of the Cimmerian continent.

Geosci. Jour., vol. 4, Special edition, p.160-163.

47



Output 31nlA3IN13398AATUNHIN dNB. uaz &N

1. HATWBANNN LH1TEITITIN TR

Assavapatchara, S., Charusiri, p., Charoentitirat, T., Chutakositkanon, V., Hisada, K., and
Ueno, K., 2006. On the lithostratigraphy of Permian rocks in Thailand: implications for
depositional environments and tectonic settings. Journal of the Geological Society of
Thailand, 1, 27-48.

Choowong, M., Murakoshi, N., Hisada, K., Charusiri, P., Charoentitirat, T., Chutakositkanon,
V., Jankaew, K., Kanjanapayont, P., and Phantuwongraj, S., 2008. 2004 Indian
Ocean tsunami inflow and outflow at Phuket, Thailand. Marine Geology, 248, 179-192.

Ueno, K., Miyahigashi, A., and Charoentitirat, T., 2010. The Lopingian (Late Permian) of mid-
oceanic carbonates in the Eastern Palaleotethys: stratigraphical outline and

foraminiferal succession. Geological Journal, 45, 285-307.

{ A6

Ua. faduldilfsutonn 3aan (Titima) 1u 31&dld (Thasinee) Lila W.¢1.2549

2. myuawIde gl Tan

- W IITINNY

v

Naamﬁf'%'slmddmﬁn"l,ﬂLLamluamgwﬁmms FUANNT FUHNUAY 23-27 WOAINNUK 2548

U

2

[ =S

Tuwiaaa mj’%’n “@01IR1Y Nwinar Taduwniruweiinlisan saunsdselamiluniesstiang

U

PYpIAATN? mw%a%sgﬁuayLﬁﬂLLﬁQﬁﬂ%ﬁvﬁwumu

3. msmuawamu‘l%ﬁﬂ‘sxqu
a o dy v o . a di
wammwﬂ@gﬂmLauaiugﬂmao oral presentation 1umiﬂiz"gwmm°mmiao
Geological Anatomy of East and South Asia: Paleogeography and Paleoenvironment in

Eastern Tethys (IGCP516) 10-17 qanay 2548 m NAINYNY  Tsukuba ﬂszmmﬁjﬂu

48



