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The study area is situated approximately at latitude 17° 15' to 18° 15' and
longitude 101° 30' to 102° 15' which is on the north-western part of Khorat Plateau.
The research area in the eastern part of Changwat Loei covers 12 localities (Figure 1)
including Pha Mo (grid reference 133393), Pha Mo Noi (grid reference 135367), foot
of Phu Khao near Pha Mo Noi (grid reference 131367), at Km 30+050 along
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Figure 1 The research area in the eastern part of Changwat Loei.



Changwat Loei-Amphoe Na Duang road (grid reference 139343), along the road from
Ban Na Din Dam to Ban Nam Suai Tha Sawan at grid references 028313, 054312,
055309 and 069298. Wat Sunantharam (grid reference 144284), along Amphoe Wang
Saphung to Changwat Nong Bua Lamphu highway at Km 15+080 (grid reference
099164) and Km 17+080 (grid references 118167 and 118166). They are present in
Table 1. The detailed stratigraphic st the foot of Phu Khao near Pha Mo
ia ] .Sunantharam and along Amphoe
Wang Saphung to Changyat-Nofii Bua Lamphu-highway at Km 17+080. They are in
the topographic maps s - Sheet 5344 II (Ban Sup), Series
L 1707, Sheet 5343 1 geologic map scale 1:250,000

1. TndmibelmdﬁlmhmdsmtheenstmpartofChmgwatLom
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Methodology of the study

Field investigation and sample collection in the eastern part of Changwat Loei
were carried out on May and December, 1994. The Thai army topographic maps on a



Table 1 List of the study locations in Amphoe Muang and Wang Saphung,
Changwat Loei.
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1. [ TCM94-1 [PhaMo _ \ 1) 133393
2. | TCM94-2 |Pha Ma,;im‘ W/ bﬂ 135367
3. | TCM94-3 |Ph S . N 131367
4 n 139343
5. 028313
6. 054313
7. 055309
8. 069298
0. ara 144284
10. | TCM 94-10 | Kgn 15+080 alnng Amphoe Wang 099164
A 1 o k5 1)
LT Lamphu Iughway
11. 4 ‘ 8167
T (R 14 8
Lamphu highway
12. | TCM 94-12 | Km 17+080 along Amphoe Wang 118166
Saphung to Changwat Nong Bua
Lamphu highway




scale 1:50,000, Series L 7017, Sheet 5344 II of Ban Sup and Series L 7017, Sheet
5343 I of Amphoe Wang Saphung were used as the base maps. Rock samples were
collected from 12 localities. Four localities were measured and studied in detail.

Measuring stmtlgrnphc swtmns of limestones including thickness,
ions were carried out, together with
hic sections. Most samples were

before breaking the samples

e o 445

and referred to Wilson (1975).

ARIAINITUNRIINYIAY
Morphology of fusulinid

The morphology of fusulinid has been studied by many researchers, for
example, Cushman (1940), Moore and others (1952), Moore (1964), Sundharovat and
Nogami (1972), Boardman and others (1987) and Personal communication from R.



Ingavat-Helmcke (1995). Their works were considered and concluded to this part as
follows :

The fusulinid tests are mostly fusiform, globular or subcylindrical (rarely
lenticular) in shape (Figure 2) and coiled around an axis. The tests of many different
genera are similar in the
dissimilar. Classification

the internal structure may be quite
fusulinid can be determined from

thin sections or polished slices”Two sections are-indispensable which cut through the
beginning chamber j s of the shell. One of these
slices bisecting the sh g including the center of the
proloculus, is called on(F , slices through the test with
vertical to the axis of cdllin 4hd pisSif the prolocilus, is called a sagittal section
(Figure 3). A section parallel f¢ fhgs oxis af 0 ing but not through the initial chamber
is a tangential section _ ical to the axis of coiling but no
passing the proloculus, is called a parallel segtion. Sections cut in directions neither

Fumhmdgrawﬂ:startswﬁhamﬁemb—sphmcalmﬂchambucaﬂedtﬁe

i 8 04 T A0 s i

of coiling to form a coiled test. Theéouta'nruppu'walloftﬁtmdnmthenhamber is

“““W"ﬂ'ﬁ"@‘ﬂﬁ‘m VN B PReffion » e cuter

margin Of the shell, forming new chambers. Partition between chambers, commonly
consisting of previous outer wall is called septum. As each chamber is added, the last-
formed septum becomes the antetheca (Figure 2). Septal pore (Figures 2, 4 and 5) is
the small perforation in septum and antetheca. The external view of shell is divided by
shallow closely spaced meridional grooves, external furrow (Figure 2) which mark
the position of the septa. Folding or corrugation of septum and antetheca transverse to



theaxisofcoﬂing,mseptﬂﬂnﬁng(Figmem.Iheseptammmﬁaﬂyplmein
manyoftbcprinﬁﬁveﬁlmﬁnids.ﬁeyemheﬁuﬁnginmnmmmplexﬁ:rmsmd
chamberlets develop where opposing folds touch and partly divide the chambers.
Cuicﬂmismnnd-ﬁkepmagewaysbﬂwemahmateuhnmbmiﬂsfomedbys&mg
septal fluting. Resorbed area at base of septa in the central part of fusuline is tunnel

(Figure 4). Choma is a ridge of deposited beside the tunnel.

and schwagerinid. Th " irotheea 1S eemposed of four layers (Figure
6). The external thin g ‘/ tecty w the tectum is a transparent
layer, the diaphanotk Qlter-and in e the tectoria, the outer one
the upper tectorium and't The tectoria are thinner than
the diaphanotheca and gfe fntérediate > between the tectum and
diaphanotheca. Al layers afe peietrated by known as mural pores. The
schwagerinid type, spirotheca, consisis of (Figure 6) : the tectum and the
keriotheca, which i atively thick Ia ed Byt se dark lines. These
dark lines are the v / bedivisible into lower and upper
keriothecal layers. thetem:mandkmmhmaarepmeh-atedhynnymm]pom

ﬂ‘lJEJ’MEJWﬁWEJ’m‘ﬁ
Previous works 1/
awwmmwnwmaa

euofﬁlmhmmehmlandhavebmcnmedoutmnnelﬂﬂ Ingavat-
Helmcke (1993) mmrdedthatﬂmharwasthaﬁrstwhnreportedtheocmrmmnf
MiddlePumimﬁmﬂhﬁdzhﬁmmtnmatBaanjnmcﬁon,mﬁalmﬁhThaﬂmd.

SmdiﬂofﬁJmﬁnidﬁ‘umcmmlnnnhmdnonhmThaﬂandindude
Toriyama and Kanmera (1968, 1976, 1979), Sakagami and Hatta (1982), Ingavat
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Figure 2 Diagram of a fusulinid test (Zrificites sp.) showing structure features.
(Moore and others, 1952)
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Figure 3 Microspheric and megalospheric generations of Fusulinella sp.
A) Tangential, B) axial and C) sagittal sections.
(Boardman and others, 1987)
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Figure 4 Spirotheca and septal structure of fusulinids. (Moore, 1964)
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(1984), Caridroit and others (1990), Ueno and Sakagami (1991), Ishibashi and others
(1993).

Those from northeast Thailand include Pitakpaivan and others (1969), Igo
(1972), Sakagami and Iwai (1974), Toriyama (1976), Pitakpaivan and Ingavat (1980),
Toriyama (1982), Winkel her ), Ingavat (1984), Vachard (1990),
Fontaine and others (1991), Ueno and Igo (1993), Ueno and

Sakagami (1993), Ueny 1994) w@, (1995).

include Toriyama and

# # ‘!.
Bl

Pitakpaivan (1973), Sugiyafia & .T“" j ), Bunopas (1983), Ingavat (1984),
Chonglakmani and Fontaine{1962). *

And studies from peninsular Thailand include
Pitakpaivan (1965), Sakagami ( and others (1980), Ingavat and
Douglass (1981), Tngavat (1984), (1988), Ingavat-Helmcke

(1993),

ﬂ‘lJEJ’WIEm‘ﬁWEJ’]ﬂ‘ﬁ

mdyofﬁlasuhmdseapeuaﬂymwhmhlstheprmbﬂ

e RN R RS TR 1| ) i e

ﬂ:atwemﬂectedﬁ‘umtheWangSaphmglmmandPﬂchahm-

Lom Sak area. This paper was the first report describing the Carboniferous

fusulinaceans of Thailand including contains species of Pseudoendothyra,

Profusulinella, Pseudostaffella, Fusulinella, Beedeina, Fusulina, Hemifusulina (7) ,

Triticites,  Pseudofusulina  (Daixina), Rugosofusulina, Pseudoschwagerina,
Paraschwagerina and others.
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Vachard (1990) reported Bashkirian fusulinids (Profusulinella sp.), smaller
foraminifers, algae and corals that were found at Ban Tat So, Phu Tham Pha Tang,
Changwat Loei.

Fontaine and others (1991) described Moscovian fauna in limestone-shale

fusulinids (Trificites sp., Eostaffelle

(Bradyina sp.), corals
(Sestrophylium sp., Cagiinophilinm $p.), dgae-(Dyinella sp)) associated with
brachiopods, pelecypos 2 Ao n Nachareon, Amphoe Wang
Saphung fasciculate cosflls § ill associated with fusulinids
(Eostaffella acta Grozi sest Early Moscovian in age.
Corals (Kueichouphyllu S _ together with fusulinids
(Endostaffella sp., Eostaffel sBi’ and smaller foraminifer (Ateroarchaediscus sp.)
were found in a limestone®shal " - al\Huoai Sangao and Khao Sam Ngae,

hmﬁtumﬁntmNanDum,ﬂatnfLou,nm]y Triticites (T') samaricus

WWEWW%WW“W
{theatCatbum@-oua)ag& o
’5] RIAINTUNRIINYIAY

andnthm{lm}mpcnedﬂmﬁlsuhnacmmmahm
along a roadside gutter near Ban Phia. The geologic age of the fusulinacean fauna
discriminated in this paper is Yahtashian (late Early Permian). The fusulinacean fauna
is characterized by the abundant occurrence of the species belonging to the genera :
Staffella 7, Nankinella ?, Pamirina, Darvasites, Pseudofusulina.
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Ueno and Sakagami (1993) studied the foraminifers from Ban Nam Suai Tha
Sa-at, Changwat Loei. The foraminifers including such fusulinaceans as Verbeekina
verbeeki (Geinitz), Pseudodoliolina cf. pseudolepida (Deprat), Presumatrina cf.
neoschwagerinoids (Deprat) are found from a small limestone outcrop in this area.
These fusulinaceans indicate late Middle Permian age.

L —

0 Reservoir about 4 km east
h are found in this area,

Horizon) age. They

Ueno and others (19
of the Wang Saphung Format
of Ban Sup, northeast of
indicating Late Moscg
comprise Beedeina pa iticites aff. thaiensis (Igo),
Neostaffella subquadrata G 8 a acuta Grozdilova
and Lebedeva, Ozawainellamdsqite "  et Clernlbussova, O. angulata (Colan),
Eoschubertella subkingi (Putf] ) g ==

auser-Chernoussova).

Ueno and othéré ( - studied the Upper C: ia ous foraminifers from
. A
f“t at Loei. Four species of

ﬁjmhnacmsandﬂve?em&sofsmaﬂerfnmmufemwmmm Among

1A {1 A e

magnus (Rozovskaya) and Nankinella 2.5p.

ammnmummmaﬂ
Fusulinid Zonation

The fusulinid zonation of the Tethys Province have been well established in
Japan, South China, Thailand, Indochina and Pamir. In Thailand, Igo (1972) has
established the Middle and Upper Carboniferous and the lower Lower Permian
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fusulinid zonation from the Wang Saphung-Loei areas and Petchabun-Lom Sak areas
(Table 2).

The biostratigraphic zonation of the Ratburi Limestone* in the Khao Phlong
Phrab area, Changwat Sara Buri has been established by Toriyama and others (1974).
They expected that this section may be dési ,‘ as the upper Lower to middle
Middle Permian standard biosratigraphi o Linailand.

Ingavat and n
ﬁmﬂimdmnanonofthe : ‘
The fusulinid zonation of ¥z i ' the st | biostratigraphic zone covering
the upper Lower Carboriferghis/to the Uppe Pérmian formations in Thailand and
Malaysia. Biostratigraphic z0nal corfelation Befives sechnnsof'l’hnilmdanduthﬂr
parts in the Tethyan realm is ‘

central and eastern“grovinces of ,t\".‘ ion of these faunas is
summarized in Table SJ

ﬂ‘IJEJ’WlEJWﬁWFJ'm‘i
o (TR T

include all the Permian carbonate and clastic sequence all over Thailand is redefined for

that sequence only on the west of the Western Mountains and the peninsular Thailand
thought to be deposited on the western passive margin of Shan-Thai Terrane only.
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Dawson and Racey (1991) studied the fusulinacean fauna in Saraburi
Limestone, Central Thailand and established the fusulinid zonation as shown in Table

AUEINENINYINT
AMANTUAMINAY



Table 2 Fusulinid zonation in Thailand and other parts of Tethys. (Toriyama and others, 1975)
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Table 4 Fusulinid zonation between the sections of Thailand and other parts in the Tethyan realm. (Ingavat and others, 1980)
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Table 5 Zonation and correlation on foraminiferal faunas from the western, central and eastern provinces'in Thailand. (Ingavat, 1984)
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Table 6 Fusulinid assemblage zones from Saraburi Limestone.

(Dawson and others, 1993)

e e
e | e an| Fusulinid Generic | o sarabert L
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