PETROGRAPHIC CLASSIFICATION OF CARBONATE ROCKS AND
FUSULINACEAN ASSEMBLAGES

Limestones in the Loei belong to the Saraburi
Limestones* (Bunopas, 19¢ rich and well preserved
argamnmnmm:hr 5, etc. Limestone samples
collected from twelve lo for paleontologic study of
fusulinids to determine géc ic analyses to indicate the
depositional environment. ds were identified from the

rock samples. The fusulinidfzeglerd dgd other fhunas age listed in Table 7. The rock
mitic limestone to grainstone. The classification
is based on Dunham (1962) and Folk (1959, 1962). The percentages of various grain

types also presented he appendix ——-_,‘ inas, the composition of
- ——— “

carbonate rocks to -~-i: are- respectively described, as

follows :- .

AULINYNTNYINS
Pha Mo (Locatiofi TCM 94-1) ¢ . .
ARAINTUNRIINYAY

The isolated hill of Pha Mo shows dark grey, thick-bedded limestones with a
NS strike and dipping W. In the field, the fusulinids can generally be observed.

* Saraburi limestones is distributed on the west of Khorat Plateau margin and
eastern part of the Central Plain.
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Table 7 List of faunas from the study areas.
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Fauna

Sample No.

TCM 94-1

TCM 94-2

TCM 94-3-1
TCM 94-3-2
TCM 94-3-4
TCM 94-3-5

TCM 94-3-6

TCM 9d-d-]
TCM 94-4-2
TCM 94-4-3
TCM 94-4-4

TCM 94-4-5

TCM 94-4-6
TCM 94-4-7
TCM 94-4-4

TCM 94-5

TCM 54-7

TCM 94-8

TCM 94-9-13

TCM 94-9-15

TCM 94-9-16

TCM 94-9-17

TCM 94-9-19
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Table 7 (continued)

Fauna

Sample No.

TCM 94-9-20

TCM 94-9-2]

TCM 94-9-22

TCM 94-9-23

TCM 94-9-24

TCM 94-9-25
TCM 94-9-26

TCM 94-9-27

TCM 94-9-28

TCM 94-9-20

TCM 94-9-30

TCM 94-10 L.

TCM 94-10 M.

TCM 94-10 U.

TCM 94-11-1

TCM 94-11-2

TCM 94-11-3

TCM 94-11-6

TCM 94-11-7
TCM 94-11-9

TCM 94-11-10

TCM 94-11-14

TCM 94-11-15

Upper pari

= Middle part, U=

L = Lower part, M
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Microscopically, the rock is bio-pelmicritic wackestone. It comprises prominently only
Triticites sp. together with shell fragments, pseudo-algae (Tubiphytes obscurus
Maslov), crinoids, smaller foraminifers, calcispheres and peloids. The interior of
hindaﬂahavcbmondudcdhyspmycaldie.ﬂeageaftﬁsﬁmnstoneislﬂe

Kassimovian to Early Gzhelian based on Trificites sp. The microscopic texture of this

limestone is present in figure 8. @W///

‘“—..J

The isolated ) ne. In the field, fossils are
not observed with the nalkec ¥ 2 ‘_ \ ic i - s
from XRD. But microscopically, i if B oAt TR wackestone (Figure 9) and

contains only Triticites sp. Jass its, pseudo-algae (Tubiphytes

d peloids. The interior of bioclasts

obscurus Maslov), crinoids, smaller foramin
===
Babis | {5 T.ate Kisaitiovias to

hwebemmdudedbyspmeﬂ_@'[h&

ﬂ‘lJEJ’WIEJV]‘ﬁ‘WEJ’]ﬂ‘ﬁ

The Phiy Khanlomﬂmoymsﬁofdarkwﬂnck—beddedm
oot ks 0 i bk i i e
Pha Mo drea based on structural ground. The detailed stratigraphic study of this
location was made. A measured section is shown in figure 10. The abundant fossils,
especially fusulinids can be observed extensively in these limestone beds (Figure 11).
Five samples are collected from this location. They are samples no. TCM 94-3-1, TCM
94-3-2, TCM 94-3-4, TCM 94-3-5 and TCM 94-3-6. The content of the faunas,
carbonate rocks and ages of each sample can be respectively mentioned as follows :-
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1. Sample no. TCM 94-3-1

The rock type of this limestone sample, is biomicritic wackestone. It
consists of Triticites sp., Daixina sp, in association with pseudo-algae (Tubiphytes
obscurus Maslov), smaller foraminifers (Pachyphloia sp.), crinoids and shell fragments

ﬂ‘lJEJ’WlEJﬂﬁWEJ’]ﬂ‘i
Samplé no. TCM 94-3-4
ammnmwnwmaﬂ

mmmmmhnmmmmwmm) They are
composed of fusulinids (Daixina sp.), associated with pseudo-algae (Tubiphytes
obscurus Maslov and Epimastopora? sp.), smaller foraminifers, shell and crinoid

3,

fragments. They are supported by carbonate mud and contain sparry calcite cement.
All of allochems have no orientation and some intragranular voids have been occluded
by sparry calcite. The age of this limestone is Gzhelian based on Daixina sp.



. | » R X ~ ‘.+‘_
Figure 8 Photofhicgdpipk _'pf'?ha}tq sample showing matrix supported with
o
s of fhsuﬂﬂtjs in bio=pelmicritic wackestone.

F ,.',I".:"-t #

Figure 9 Photomicrograph of Pha Mo Noi sample showing shell fragments
with sparry calcite cement,
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ossiliferous limestone

Figure 10 Measured section and sample locations of Phu Khao.
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Figure 12 Photomicrograph of TCM 94-3-1 showing A) Pseudo-algae,

B) Pachyploia sp.
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0. 5mm

R d.or & 4’/ PR A fE T RN

Figure 13 Photomicrog =~¢ 'FC ‘ 9%3"5-2 showing bioclasts with matrix
supportél infbigmicritic wackestane! A) Pseudo-algae, B) Shell

b dka |- okl

fragmentsC) ﬁndldplatﬁ

gl /N
ik

|

Figure 14 Photomicrograph of TCM 94-3-4, showing many types of bioclasts.
A) Pseudo-algae (Epimastopora? sp.), B) Crinoid debris.
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4. Sample no. TCM 94-3-5

This limestone bed contains abundant fusulinids. Microscopically, this rock
is biomicriitic wackestone (Figure 15). The faunas contain fusulinids (7riticites sp. and
Daixina sp.), pseudo-algae (Bacinella sp.), shell fragments, smaller foraminifers and

crinoids. The small fragments e generally distributed in this sample
Some bioclasts have been ‘ occluded by sparry calcite in
the internal structure, s of fusulinids, etc. The
grains show no orient: ian based on Daixina sp

In thin sectior rocg’: stone! (Figure 16). The faunas of this
sample comprise fusulinids (Dakiing sp. and Pseudoschwagerina sp.), together with
dominant pseudo-algae (Baciséia p.), caleispheres, smaller foraminifers, shell and
Chéy it 4hd contain less carbonate
Furthermore, most of'tl:.ggnms are mrmﬁlil’ndad by carbonate mud. Sparry calcite

Mm;gemmhrdmmwm“

WWPQH?EH AN1INETRE

The measured section and ages of this rock unit are concluded in figure 17.



- &
(. A : .I - # ! ‘ | s . nlj'1'1'“']'1::|M
Figure 15 Photomicgegraphiof TCM 8435, showing bioclasts with mud-

supported and Sparry galcite gement in biomicritic wackestone.

Aoy k
A) Baciflelig spl, B) @imézapdxl‘?'ljp.,‘ﬁ) Crinoid debris.

i |+ Josldd o

s i

0.5 \ -
= -

Figure 16 Photomicrograph of TCM 94-3-6, showing some bioclasts and
sparry calcite cement in this limestone.
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A) Pseudo-algae (Bacinella sp.), B) Crinoid plate, C) Calcisphere.



Middle to Upper Gzhelian

NYIAY

Figure 17 The measured section and ages of Phu Khao.
* The age of this section is based on the Stage scale in the Mediterranean-
Alpine fold belt (see Table 1-1, page 8).
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This outcrop is at Km 30+050 along Changwat Loei-Na Duang road and is
similar to the Phu Khao area (Location TCM 94-3). It is dark grey, thin-bedded
limestones interbedded with clastic rocks. This location stratigraphically overlies the

TCM 94-3 sequence. The strike direction Of beds is NNW-SSE and dipping to the
west. Detailed stratigraphic. stidy an : ion in this area were made

_‘
(Figure 18). These lig n . abundant fossils especially fusulinids
(Pseudoschwagerina sp assification of limestone and geologic

The rock is argilliceds store, Micros opically, it is packstone (Figure
19) and consists dominantlyof pseudo-algael(Bacinella sp., Tubiphytes obscurus
Maslov and Epimésto; :.i.r;r.._..-“..::::-=;ni. (Daixina sp. and
Pseudoschwagerina sﬂ hel ﬂm crinoid fragments. The
m&mﬁmafemmmmmmwmw The rather

4 57 S s

mmwpﬂwmmm@dwmmmw%mmm

wmﬁ%ﬁﬁ*&ﬂ%ﬁﬂ@%ﬂ%ﬂm@w

nn Pseudoschwagerina sp.
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2. Sample no. TCM 94-4-2

Microscopically, the rock type of limestone is biomicritic wackestone. It
comprises predominantly pseudo-algae (Bacinella sp., Tubiphytes obscurus Maslov
and Epimastopora? sp.) together with fusulinids (Schubertella sp.), shell fragments,

smaller foraminifers, crinoid debsi (Figure 20). They are supported
by carbonate mud and contais § "ﬁaimmmmw
pseudo-algae and occlud ' Most grains are non-
aligned. This rock is i on Pseudoschwagerina sp

18 biomicritic wackestone (Figure
somplete fusulinid tests of the genera

21). Thssamplemntmmbotb,@ﬁ[ae
Triticites, Daixina s :
pseudo-algae (Tubiphy wellée sp.), shell fragments, smaller
foraminifers, crinoid andcalcmphmlnmg'uclastsofﬁmﬂlmda,shd]'

s o L 44 44 o o

hwebemmcluﬂidbyspanta Mustgmnshavenuthemahgned The intergranular

thshmmﬂmemﬂmhanba&adonﬁembsc}nmgemmsp

4. Sample no, TCM 94-4-4

The rock type of this limestone is biomicritic wackestone (Figure 22)
which consists of complete fusulinids together with some broken fusulinid tests
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Figure 18 Measured section and sample locations of TCM 94-4.
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Figure 19 Photomicrg

Figure 20 Photomicrograph of TCM 94-4-2, showing the grains of Bacinella
sp.(A), Schubertella sp., Tubiphytes obscurus Maslov and mud-

supported in biomicritic wackestone.



: 8" Ny
Figure 22 Photomicrograph of TCM 94-4-4, showing the bioclasts in
biomicritic wackestone. Brachiopod shell is on the left.
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belonging to the genera Jigulites and Pseudoschwagerina, associated with pseudo-
algae (mostly Bacinella sp. and Tubiphytes obscurus Maslov), shell fragments
(dominantly of brachiopods and ostracods), crinoid debris, smaller foraminifers and
calcispheres. Some bioclasts of fusulinid tests and shell fragments have been encrusted
by pseudo-algae. The chambers of fusulinids and the interior of brachiopod shells are
filled with sparry calcite. Arrangent '
belongs to Asselian based on Pseudose

umimihisea
ol SNENINE NG, e e
o TS T ST T T Y e

wackeston® (Figure 24). They consist predominantly of pseudo-algae (Zubiphytes
obscurus Maslov and Bacinella sp.). Both of complete form and fragment of fusulinids
belong to Pseudoschwagerina sp. Smaller foraminifers, shell fragments and crinoid
debris are also found. These rocks are mud-supported with sparry calcite cement. Most

grains are not in alignment. Some bioclasts have been encrusted by pseudo-algae.
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Figure 23 Photom

biomiczifi

Figure 24 Photomicrograph of TCM 94-4-6, showing the bioclasts with mud-
supported in biomicritic wackestone.
(A) Tubiphytes obscurus Maslov.



Sparry calcite is common in the fusulinid tests and shell cavities. Pseudoschwagerina
sp. in this sample indicate an Asselian age.

7. Sample no. TCM 94-4-7

Thin sections of samples n ‘ 7-1 to TCM 94-4-7-5 are similar
Amp ic wackestone and comprise
= L T —
dominantly mud-supported catbenate with bioclasts and calcite cement (Figure 25).
ndo-slg s obscurus Maslov and
nids in the genus

y SINEAME] "1" %‘iliul-;ﬂl;
The age of this limestone igfAs; ! ’ ”

ﬂ.'_.c,,.-r::

8. 5

the amount of bioclast v chisﬂ:nehiglwstpa'ouuage'm e sample no. TCM 94-4-8-

. 'ﬁﬂﬁ”‘ﬂﬁﬁ’ﬂ?‘?’fﬁ"fﬁ‘?‘” -
dominantly mud

nedcarbunatemthmmnrblodautamdcnlutemm(ﬁgme
26). Wﬂﬁ ' . _ g S'Htogadnrmh
pm@a{mbmmmmmmmunp) smaller foraminifers
(Globivalvulina sp.), shell fragments and crinoid debris. Some bioclasts are filled with
sparite. The age of this limestone is Asselian based on Pseudoschwagerina sp.

The measured section and age of this rock unit are concluded in figure 27.
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a estone. A) Calcisphere,

ol is on the bottom.

Figure 26 Photomicrograph of TCM 94-4-6, showing the bioclasts with mud-
supported in biomicritic wackestone. (A) Globivalvulina sp.
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Figure 27 The measured section and age of Location TCM 94-4.
* The age of this section is based on the Stage scale in the Mediterranean-
Alpine fold belt (see Table 1-1, page 8).
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The road from Ban Na Din Dam to Ban Nam Suai Tha Sawan consists of 4
localities viz. Location TCM 94-5 (grid reference 028313), Location TCM 94-6 (grid
reference 054312), Location TCM 94-7 (grid reference 055309) and Location TCM

wﬁ%ﬁ@nﬂmwmm

T A S 049 g v

parallel to‘the bedding and dipping to SW. No fossils are observed in this rock. This
rock is dolomitic limestone based on XRD result and photomicrograph of this sample
is present in figure 28.
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3. Location TCM 94-7

The limestone is exposed on the ground surface. This station is not far
from Location TCM 94-6. It contains some fossils, especially corals. The rock type of
this sample is biomicritic wackestone (Figure 29). It contains corals, belonging to
sel , shell fragments and crinoid debris

s Asselian to Sakmarian based on

Aﬁ
:..IF’ small i NW—SEHﬂddippiﬂEtﬂ

SW direction. This expo SO O bedding as those of Location
TCM 94-6. Oncoliths can befoted »a- cfoscopically, the rock type of this

Iy e

specimen is grainstone [Figurag_}_@:.@ ,‘,-:; | tomposed predominantly of fusulinids
together with ¢ foraminifers, shell fragments id debris, peloids and

calcareous cement. Fus I inids belon; asites sp. and Daixina sp.
which indicate an Early ?‘mmnagebuedonﬂwmsﬁessp Some fusulinid tests are

o
mslwllﬁ‘ﬁmmdﬁmmmdteﬂa Mustnfﬁ!ﬁmmtm

RN IUNMININY

Small isolated hill at Wat Sunantharam (Location TCM 94-9) is composed of
dark grey, thin- to thick-bedded limestones, trending NW-SE and dipping to the E.
Fossils are not observed in the lower part. In the middle part, limestone breccia is
found (Figure 32). The fossils are observed in clasts of limestone breccia. The fossils of



0. 3mm

- o

Figure 29 Photomicrograph of TCM 94-7, showing coral Caninia sp.(A),

shell fragments with mud-supported in biomicritic wackestone.
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Figure 30 Photomficrograph of TCA i&_s’huwing-bnmliths with shell
1ests formed as aucleus,

#

I mm

Figure 31 Photomicrograph of TCM 94-8, showing fusulinids in grainstone.
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upper beds are abundant and comprise fusulinids, corals, giant pelecypods (Figure 33)
and crinoids. Chert nodules are found in some limestone beds. Detailed stratigraphic
study is carried out (Figure 34). Thirty rock samples were collected from the field, but
twenty-four specimens were selected for petrographic and paleontologic analyses. The

eiglnspecimensinthaluwerpmt,four imens in the middle part and ten specimens

pically, its composition is
s of calcite are generally observed.
one. The age is estimated to be

2. Samples ug, TCM 64 M 94-9-3 TCM 94 g CM

94-9-9. TCM 94-9-10 and TCM 9

P RE RN = s

similar and comprise prummenﬂyu?bnmtemudmduﬂcmammmeIsm

e ““‘51 ) Bpe O | 4 ¢ L, e s

‘to be Bolorian? based on stratigraphy.

3. Sample no. TCM 94-9-13

The sample is the limestone breccia which were collected from the middle
part of this location. The rock type is packstone and comprise predominantly broken



Figure 33

Hcia §hiows poorly serted and angular clasts at

v
i -H":I
—f

g dda

The fragments of giant pelecypods at Wat Sunantharam,
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Figure 34 Measured section and sample locations of Wat Sunantharam.
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shell fragments (< 0.1 to 2.0 mm in size), together with fusulinids and smaller
foraminifers and rock fragments. Fusulinids belong to Pseudofusulina sp. The interior
of bioclasts have been occluded by sparry calcite. The rock fragments are composed of
micritic limestone and fossiliferous limestone grains which contain shell fragments of
ostracods and fusulinid (Pamirina sp.). They are poorly sorted, sub-rounded to

i

This specimen "'f r-w Micfoscopically the rock type is -
biomicritic wackestone and c¢ n'-‘_-_;_ : associated with pseudo-
algae, crinoid debris, fusulinids m forariinifers. Fusulinids yield Yangchienia
sp. Pseudo-algae compt 3 ly T v Maglov. Smaller foraminifers
yield Pachyploia sp. bivalvuls is mud-supported with

l
sparry calcite cement :?ntamsmmcuhertgams

AUYINYNINYING
5. Sampléino. TCM 94-9-16 .
ammmmumwmaa

| The sample is limestone breccia. Microscopically, the rock type is
packstone. It consists of the complete tests of fusulinids together with broken shell
fragments, smaller foraminifers, calcispheres, pseudo-algae and crinoids. Fusulinids are
composed of Parafusulina sp. and Yangchienia sp. Pseudo-algae belongs to
Tubiphytes obscurus Maslov. Sparry calcite within chambers of fusulinids and shell




fragments are observed. The packed grains are not oriented. The irregular stylolites are
generally found. Most of the contacts are sutured and tangential types.

6. Sample no. TCM 94-9-17

The specimen is li rock type is packstone which
er foraminifers (Pachyploia
sp.) Fusulinids are both of I 2-4ests v ch)neld Parafusulina sp.,
is less mud-supported grains show various types of
tangential contact and sutured
h regidual clay film. Some fragments
ite veins are generally found.

contacts viz. point contagf
contact. The sample showsdire
and chambers of fusulinids te

Remarks : In the ﬁal_g; e SApIEs MERTCM 94-9-13 to TCM 94-9-17 are

poorly sorted limestone ia and contain chert nodules. ‘ fossils in the matrix of
4 ' o

this rock is observed. The author mesione breccia is a secondary

H
deposit filled in cavity. T agenfthmmckmemmmﬂtn e Kubergandian based on

AR ﬂ‘iJEJ’J'ﬂEJWﬁWEJ']ﬂ‘i
I AN INYINY

This sample is dark grey limestone with chert nodules. Microscopically, it
belongs to packstone which contains mainly shell fragments together with fusulinids,
crinoid debris and smaller foraminifers. Fusulinids contain Yanmgchienia sp. and
Pseudofusulina sp. This limestone is less mud-supported and contains sparry calcite

cement. The grains are not oriented. They show various types of contacts viz. point
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films (Figure 36). Sparry calcite filled in some shell fragments and chambers of
fusulinids. Calcite veins are normally found. The age of this bed is referred to

A 3 ] 18 i .
Microscopically, two mcktypasmnpadmtmgmshe& 'Iheyarebmgmtcmclwntom
abxqunﬂnvLshuﬂﬁngmmts,mﬂufnmmmﬁm(Pm}ppfomsp.md
Globivalvulina sp.), crinoids and peloids are found in these types. Most of the grains
are not oriented. The allochems in grainstone are moderately sorted, sub-rounded to
rounded. Sparite filled in some bioclasts. Calcite veins are occasionally observed.
Kubergandian age is referred to this limestone based on Yangchienia sp. that is found
in the upper bed.
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J WM?‘I;:?-J 9, showing packed bioclasts and
b )

J L
packstone. ..

- LEESY
_v ‘_l-

Figure 37 Photomicrograph of TCM 94-9-20, showing packed shell fragments
of giant pelecypod in packstone.
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10. Sample no. TCM 94-9-22

The sample is dark grey limestone which contains fusulinids and chert
nodules. In thin section, this limestone is packstone and consists of shell fragments
together with fusulinids and crinoids. Fusu]nuds belong to Parafusulina sp. and
Yangchienia sp. Some fusulinid te by silica and some bioclasts are
unidentified because their interne \\\‘\\ ___Jesu'oyed by replacemmt. The
packed grains are not oriented_
Many types of grain contagi
contact, tangential conts '
irregular stylolites with resi , “ @ veins are generally found. The age is
Kubergandian based on Yan |

11. Sample no. T(

The limes f‘:“ : Tagments -'ﬁl

] b = ] n . |
oo, 2o RS  ———
pmﬁmﬂ}? of shell fragm -Itl s, crinoid stems, pSﬁud : :H{' and smaller foraminifers.

Fumﬂmdsmnoﬁﬂ% i
sp. and Tubiphyteswbscurus vandamau‘ adgpfmasp) Calcite

e TR AN

Yangchienid sp. in sample no. TCM 94-9-22 and coral (Crassiparietiphyllum sp.) in
sample no. TCM 94-9-27.



12. Sample no. TCM 94-9-24

This rock type is packstone, containing giant pelecypod shells and chert
nodules. It is composed predominantly of shell and crinoid fragments together with
fusulinids and smaller foraminifers. Fusulinids (Parafusulina sp.) are replaced by silica.

omaomﬂyshnmthemegﬂustylohtesmthrmdualdayﬁlm&m:genfthm

o e K o T i i T 5

9-22 and coral (dkmz}:mmplzvﬂmﬁsp ) in sample no. TCM 94-9-27.

Q‘W’]Mﬂ‘im URIAINYAY

i4. Sample no. TCM 94-9-26

The specimen is a dark grey limestone containing fragments of giant
pelecypods. In thin section, the rock type belongs to packstone. This rock is composed
dominantly of packed large pelecypod shells associated with occasional pseudo-algae
(Pseudovermiporella sp.). Fusulinid is not found. The orientation of shell fragments
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are parallel with bedding. Sparry calcite is filled in shell fragments. The Kubergandian
age is referred to this limestone based on Yangchienia sp. in sample no. TCM 94-9-22
and coral (Crassiparietiphyllum sp.) in sample no. TCM 94-9-27.

13. 94-9-27

The sample is a_dari i croscopically, this limestone
- - — —l.i -
belongs to biomicritic wackestou s promiaent she ﬁ‘agmeutaandpamdo-

algac tw with OL& . 0} ems maller o s and mldspm-
Fusulinid is not observed.iff this’ eu Pseudovermiporella
sp. and Tubiphytes obggltrus’ Malov. \ Crassiparietiphyllum sp.

indicating a Kubergandian afie (Jifawaswasina, 1995), Calcite veins are occasionally

“J""J’

ai:ﬂfﬁ"i r'v'

s e P

Tubiphytes obscutis Maslov. Smaller fommm:fﬂ'a contain Glabfmfwﬂm sp.

Fonld GpSFE BT USSR 1 s e

38) commofily with smaller foraminifers as nucleus. Large shell fragments are filled by
sparite. Calcite veins are generally found. The age is referred to Kubergandian or

Murgabian.



17. Sample no. TCM 94-9-29

The dark grey limestone with some chert nodules can be observed in the
handspecimen. In thin section, this rock type is biomicritic wackestone. The pseudo-
algae, shell fragments, crinoid stems and smaller foraminifers are commonly observed
in this sample but without fusu algae comprises Tubiphytes obscurus
Maslov. Smaller foramini 0 G lobivatlstilp. Calcite veins are occasionally
found. Kubergandian or Murgabia: ” his limestone.

foraminifers and peloids are fourid i this sagkiBusulinids co.sist of Parafusulina sp.
and Pseudofusulina. ‘{_- ’=i'\='-“."-'. z:‘;;—‘—-:r:!rsfj >s obscurus Maslov and
Bacinella sp. and peloid: ok -- ed (Figure 39). Some shell
ﬁmmamﬁﬂedbysgmte.ﬂalntuvmmmmmaniyprm This limestone

““@““K“WWWEJ’]WE

mdmntel&bergmdmnagemd(}‘arq%mﬁmsp and Pseudofusulina sp.) in
uppermost bed of this location (samples no. TCM 94-9-30) are long-ranging. The
samples no. TCM 94-9-28 to TCM 94-9-30 stratigraphically overlie the sample no.
TCM 94-9-27. So the estimated age of samples no. TCM 94-9-28 to TCM 94-9-30
may be Kubergandian or Murgabian,
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Figure 39 Photomicrograph of TCM 94-9-30 showing bio-pelmicritic
wackestone, A) Wall of fusulinid, B) Peloid
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The mesured section and ages of this rock unit are present in figure 40.

(Location TCM 94-10) and Km 1 o 118167 (Location TCM 94-
166 ( { 94-12) were studied. Their
llainednsﬁ:-llws:

part, pseudo-algae and che . Fusulinids, corals and chert -

e 4 g3 T A e

described from th&lower toupperpm?nsfollaws

ARI1ANN I URIAINYIAY

9 1.1 Location TCM 94-10 in the lower part

The handspecimen is dark grey limestone with fusulinids, corals and
chert lens. Microscopically, the rock type is biomicritic wackestone. It contains
abundant fusulinids (Pseudofusulina sp. and Parafusulina sp.) together with pseudo-
algae (Tubiphytes obscurus Maslov), corals (Protomichelinia sp.), calcispheres,
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Stage

tres .
aetres o | Lithology | Sample No.

Kubergandian

Bolorian

144.0— {55

LEGEND

&2 Bio-pelmicritic wackestone
%78 Biomicritic wackestone
78 “ Grainstone

71.0 — .~ 8 BXR Packstone

7] Micritic limestone
57.5 %) Dolomitic limestone

T Emmmmuhm

1113

0

Figure 40 The measured section and ages of Wat Sunantharm.

* The age of this section is based on the Stage scale in the Mediterranean-
Alpine fold belt (see Table 1-1, page 8).
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crinoid debris, shell fragments and smaller foraminifers (Figure 41). The small shell
fragments are also present in this sample. Sparry calcite occluded in the internal
structure of bioclasts. Quartz grains are generally observed. The allochems have no
orientation. The geologic age of this part is indicated by coral (Profomichelinia sp.)
and fusulinid (Chalaroschwagerina sp.) which are found in the upper part of this

location, belonging to Y ‘-_.\:~= j’//{{/‘

Remark : Protomichelimer sp. is described.by Jirawanwasana (1995).

e

. .
¢ o o/

o WTErER 2EHER A3 MO 6 Bpre 20d clen
nodules cidn be observed. Microscopically, the rock is biomicritic wackestone. It
comprises fusulinids (Pseudofusulina sp., Parafusulina sp. and Chalaroschwagerina
sp.), together with pseudo-algae (Epimastopora ? sp. and Tubiphytes obscurus
Maslov), coral (Protomichelinia sp.), shell fragments, crinoid debris and smaller
foraminifers. The small shell fragments are occasionally distributed in this sample.



,, C}_u{_g*.m (lower part), showing bioclasts

iﬂ"?i;,. critic wackestone. Ostracod shell (A),

.
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Figure 42 Photomicrograph of TCM 94-10 (middle part), showing bioclasts

with carbonate mud in biomicritic wackestone.
Pseudovermiporella sp. (A and B)




Sparry calcite occluded ‘in the interior structure of bioclasts. Quartz grains are
commonly found. The allochems are not aligned.

Remarks : Chalaroschwagerina sp. is identified by Ueno (Personal

communication, 1995).

dark grey, thick-bedded

fossiliferous limestones. JHE siffl 7/ d the dip is to the NE. This
location stratigraphically @vedlies tk ‘ ' equenge. In the lower part of this

- A \ -14), gastropods and giant
pelecypod fragments are cledrly “* s are fot observed by naked eyes. In
the upper part (sample no. T ff’ J nids are larger than those of the
study and sample ey -- a (Figare 43). Nine samples for
petrographic and paleoiiologic ana e od from the lower to
upper beds as follows :

ﬂumwﬂmwmm
2.1 Shmple no. TCM 94-11-1
’QW’I&\‘*IT]‘EEHN‘W]’J‘V]EI’]E‘IEI

The rock is dark grey limestone. Microscopically, the limestone is
bio-pelmicritic wackestone. It contains predominantly peloids together with
calcispheres, shell fragments, smaller foraminifers and fusulinids. Peloids are rounded
to sub-rouned. Fusulinid tests are small and complete. They comprise predominantly
Pamirina sp. Calcispheres are generally distributed in this samples. Calcite veins often
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Figure 43 Measured section and sample locations of TCM 94-11.
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occur. The bioclast cavities are filled by sparite. This limestone is Yahtashian in age
based on Pamirina sp.

The limestone. Fossils can not be
observed by naked eyes is bio-pelmicritic wackestone
which is composed predomuaantly of peloids associated with calcispheres, shell

amiaifers afd G 0 rouned to sub-rounded
resembling the previoussamplc & 'v#ﬂ \¥\\ complete in shape. They
comprise dominantly Pagairi A\} srved but their quantity are
less than the previous sanifie. Jodty SDGNs ook u ithin bioclasts. Calcite veins
are also observed. The Yahif %zg forred tc hmestunehaaeduannfﬁm

Theaamplemdnrkwhmestone.l: ils can not be found by naked

o 1 o L PR G s,
pseudo-algae (Pseudovermiporella sp. and Thbgﬁgdes obscmw Maslov), shell
Famen 4RI S EUHIAA 35 SR b v o
throughout! this rock. Pseudo-algae is occasionally found. Sparite within bioclasts
commonly occurs. Small calcite veinlets are also noted. This sample is Yahtashian in
age based on Pamirina sp. that is found in the lower and upper beds of this sample.
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2.4 Sample no. TCM 94-11-6

The rock is dark grey limestone and contains gastropods and
fragments of giant pelecypods. Microscopically, this sample is biomicritic wackestone,
containing pseudo-algae (ZTubiphytes obscurus Maslov and Pseudovermiporella sp.) in

association with fusulinids (Pamirir Sp // fragments, crinoid debris, smaller

fnrami:nifersmdcaldsphu Large ¢ ‘ vmnsgm&raﬂyt}m;r Spante
——

within shell fragments is ks i

on Pamirina sp.

AT P NG
J-

J‘ll i

fZ: + el
The sam L -

.u”:’?{"w 1.

Microscopically, the rock /Copsists dominant

wackestone. Bioclasts contain hefpwith fusulinids (Pamirina sp. and
Schubertella sp.), fra S (Globivalvulina sp) and
calcispheres. Peloids '| ounded to i .‘ imestone is mud-supported

and contains sparry cak:lte cemant Calcite \rﬂns are generally found. Sparite within

mwmwm%%mwmw

The sample is dark grey limestone containing gastropods and
fragments of giant pelecypods. In thin section, this limestone is biomicritic wackestone.
It contains abundant shell fragments associated with fusulinids (Pamirina sp.), pseudo-
algae (Pseudovermiporella sp.), smaller foraminifers (Globivalvulina sp.) and
calcispheres. The limestone is mud-supported and contains sparry calcite cement.



76

Sparite filling in shell fragments are observed. The grains are arranged parallel with
limestone bed. The limestone is Yahtashian in age based on Pamirina sp.

nen is da . ne containing gastropods and
giant pelecypod fragments. MiGroscop Ho-r6tk.is biomicritic wackestone. It is
composed dominantly of calisphgies togetiier with fusulinids (Pamirina sp. and
Schubertella sp.), pseudosalficdT ubiytes Ghscurus Maglov and Pseudovermiporella
sp.), smaller foraminifers(Globiyaialina sp.) and shell fragments. Calcispheres are
commonly distributed in g g ot aland occasionally found. The
shell fragments are filled ¢ section, carbonate mud and
shell fragments are 2 limestone bed. Its age is
Yahtashian based on Pamiring

Hemp}emadmkmyhmmomwmmudamdm

s s A A AN P s i

comprises dominditly sheﬂﬂ‘agneu?tog&therwﬂhﬁjmhmds Pamirina sp. and
R HORERTHANAIN EIHRRS ot i

raminifers. They are mud-supported and contain calcareous cement. Calcispheres
and smaller foraminifers are distributed occasionally in this sample. Shell fragments
have been occluded by sparite. Calcite veins are small and occasionally found. The
Yahtashian age is inferred to this limestone based on Pamirina sp.



2.9 Sample no. TCM 94-11-15

The sample is a dark grey limestone. Fossils and chert lens can be
observed by naked eyes. Microscopically, the rock type is biomicritic wackestone. It
contains fusulinids (Pseudoﬁmfm sp.), corals (Protomichelinia sp.), shell fragments

filled by sparite. The lizuestOng / sstimated to be, Yahtashian based on coral
(Protomichelinia sp.) bgefusgstlinid | Eseu ) is long-ranging that can

J‘I.i i ¥

of this rock sequence are concluded in figure
J:..r!?r"w

|
Themckmtpummmmpowdofmammhgxmwnglommm
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omerdte unconformably overlies the Permian limestone. From the field evidence

and the stratigraphic position, this rock can be correlated with the conglomerate of
Huai Hin Lat Formation.

Microscopically, the limestone clast is composed of grains of micritic and
fossiliferous limestones together with peloids, carbonate mud and calcareous cement.
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The age of the limestone conglomerate is Late Triassi
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Figure 44 The measured section and ages of Location TCM 94-11 and TCM 94-12.
* The age of this section is based on the Stage scale in the Mediterranean-

Alpine fold belt (see Table 1-1, page 8).
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