CHAPTER IV
LITHOSTRATIGRPHY

The objective of this chapter is to synthesis various lithofacies sequences
encountered in the studied carbonate sediments into lithostratigraphic member for

subsequent use in the interpretation of their depositional environments.

4.1 Stratigraphic Keys and St
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The establishment of Osliatigrapfiic sequence and correlation of Khao Lamphean

carbonate sediments is basg@®on.the 7 blitic n of various distinctive microfacies as well
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as occurrence important fauna ghias als, fusulinids and giant bivalve.
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Since 9 distinctive microl ﬁ -‘,;_ lready @escribed in the preceding chapter,
their distributions are used as the difatigraphic s follows:

The microfacies |l is rare-and-found e middle part of measured section A

(A12/2, A15/2), measuf "“*"“';'_ """""""" | MEeasuree ‘ Section C (C9/2, C14) and
measured section D (D , | .
The microfacies Il s found only in the honzone B12 and C2.
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4.1.2 Paleontological keys.

The occurrence of distinctive faunas such as corals, fusulinids and giant bivalves,

will be also used as the stratigraphic keys as follows:
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The fusulinids Conodofusiella sp. are first appeared in the top of section B and not
be discovered in the section A, C, and D.

In the section E fusulinids are not abundant and Sumatrina sp. are not present.

The massive rugose corals, Genus Multimurinus sp. and Ipciphyllum sp. are
abundantly accumulated as the biostrome especially in the lower part of the measured
section A, B, C and D. In elsewhere , they are scattered as small fragmental colonies.

The wehulcte corals Sinopora sp. are found in abundance only in the measured

section E.

The fasciculate corals W und only in the lower part of the
section D and not present i

The Alatoconchids giapisbivalves ) viously. vered in the middle part of the
measured section A (A12/2 _Af% gas| on Bi(B24/2 B29), measured section C

(C9/2, C14) and measured sg

orgelative .lﬁ' sitatigrapt ‘sequence of Khao Lamphean

1= )
pG ¢, ections, Ce be established as illustrated in
Jiﬁ = 1

Accordingly, the
carbonate sediments from

Figure 4.1.

In addition, th e Tep ostratigraphic sequence of

n Fig * ence is subdivided into 4
Vat Khao @'nphean Member (WKL), Ban

Chon Muang | Member (BEM4), Ban Chon Muang Il Member (BCM2) and Ban Phu Noi

Member (3PN rﬂ Libaty, ok P &m;é W ¥iBicbelo dre summarized in Tabie
Q‘W’Wﬁi\ﬂﬂim UANINNAY

4.2 Lithos tratigraphic Units

Khao Lam Phean is ~?-"ﬁ'

lithostratigraphic units inﬁscendin order as,

421 Wat Khao Lamphean Member (WKL).

This member is naimed in accordance with the name of Wat Khao Lamphean which
is located in the northern part of the study area. This member is thickly to very thickly

bedded micritic limestone containinc some nodular and elongated chert.
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g é G:s‘;“ g HORIZON | LITHOSTRATIGRAPHIC UNIT DESCRIPTION
S P -
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Figure 4.2 The representative composite section showing the lithostratigraphic sequence of the Permian
Khao Lamphean carbonate sediments.
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Table 4.1 A subdivision of lithostratigraphic unit of Khao Lamphean carbonate
Sediments and their comparative characteristics.
Rock Unit A: Rock Unit B: Rock Unit C: Rock Unit D:
Wat Khao Lamphean Ban Chon Muang | Ban Chon Muang Il Ban Phu Noi
Member (WKL) Member (BCM1) Member (BCM2) Member (BPN)
Thickness
90 meters +58 meters 42.5 meter
Stratigraphic positions g
Lower Unit ; it \ \‘k Jpper middle unit Upper unit
Distinctive characteristics ' ‘\\
Massive coral appeared \\ alcite cement | Algal in abundant

in biostrome

Lower boundaries

Uncertain because the
lowest part of the section

D is not exposed

Upper boundaries

Last appearance of the

coral biostrome

the Coralibigstrome:. a

—

parry calcite cement

but rare fusulinids

, '\\\“‘

' calcite cement

Last appearance of
sparry calcite

cement

Y]
P
.i#.. ance of

sparry cal€ite cement

AYEIneninens

Uncertain because
the upper most part
of the section E is

not exposed

Microfacies

e A SN0

IANIAY

LIV,VI
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The fossils are very abundant consisting of colonial rugose coral, fusulinids and
algal fragments. Microscopically, the eminent microfacies are the microfacies 1, V, VI and
the microfacies Il is rare.

The distinctive characteristic of this member is the obvious appearance of massive

rugose corals in the biostrome.

The lower boundary of this member is uncertain due to its unexposed lowest part in

the measured section D , where the

horizon A24, B38 and C21, but in
J

s marked by the last appearance of the
the measured section D the“last i e appears to be covered by

Accordingly, the proab this \ per is composed of the lower
part of the measured se€l v 8 |ocated at Wat Khao Lamphean,
and the lower part of the 1 B45 to B38. The type section of

the Wat Khao Lam Phean k and, texturally can be can be

The lower part of! pear s‘eontinuation of horizon D45 to

succession. Tne dominant

i

erofacies | (algal and mixture “of skeletal- fragments packed

biomicrite) and rﬁﬁig{?rﬂirﬁr ﬁ’%‘weﬂ ’] ﬂ lj
Q .
The lower middle part extents from horizon 883 to D26 andffe cnaracterized by

the pellt—:ah f :lﬁfﬂm ﬁcmu(mﬂnagym:lﬁ( E;Lpel;nicrite) and

subordinate microfacies | (algal and mixture of skeletal fragments packed biomicrite).

microfacies are the

The upper middle part ranges from horizon D25 to B42 and are characterized by
the mud-supported facies succession. The microfacies VI (sparse biomicrite and

fossiliferous micrite) are dominatz2.
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Figure 4.3 Vertical composite lithostratigraphic sequence of Wat Khao Lamphean Member (WKL).
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The fossils are very abundant consisting of colonial rugose coral, fusulinids and
algal fragments. Microscopically, the eminent microfacies are the microfacies |, V, VI and
the microfacies Il is rare.

The distinctive characteristic of this member is the obvious appearance of massive

rugose corals in the biostrome.

Ti.2 lower boundary of this member is uncertain due to its unexposed lowest part in

the measured section D , where t iflis marked by the last appearance of the
massive coral biostrome whic aledsin_the horizon A24, B38 and C21, but in
the measured section D ﬁme appears to be covered by

Accordingly, the pr: > ; tion o this per is composed of the lower
part of the measured s : : ated at Wat Khao Lamphean,

and the lower part of the Urgd om 345 to B38. The type section of

5

Of .
the Wat Khao Lam Phean or is,3 out§ ‘eth \ k and, texturally can be can be

divided into 4 distinct parts a
The lower part.€ e'gontinuation of horizon D45 to
D34 characterized b s succession. The dominant

Il skeletal fragments packed

biomicrite) and rﬁ Qﬁtg&ﬁ’ﬁﬁ g'ﬁ) WEE] 1M

The lower mlddle part extents®from horizon4®33 to D26 andiare characterized by

v o s ke 0 ity hcdock e opoimcre) o

subordlnate microfacies | (algal and mixture of skeletal fragments packed biomicrite).

microfacies are the ofacues | (algal and mixture

The upper middle part ranges from horizon D25 to B42 and are characterized by
the mud-supported facies succession. The microfacies VI (sparse biomicrite and

fossiliferous micrite) are dominate.
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4.2.3 Ban Chon Muang Il Member (BCM2)

Like the fore-going member, the name of this member is derived from Ban Chon
Muang located in the southern part of study area. The member is characterized by thickly
to very thickly bedded bioclastic and peloidal limestone with sparry calcite cement at the
upper sequence which is the distinctive character of the member. The algal fragments are

extraordinarily abundant. Microscopically, the eminent microfacies are composed mainly of

This member is pr( sured section"A;B, C and E. Its lower boundary
is placed at the first oc ‘ he horizon A4, B17 and C5,
whereas its upper boun of the sparry calcite cement

in the horizon B3 and E1

The complete succes ﬂ@ﬁ_' i e ent only in the measured section B.
ection of the Ban Chon Muang

Member as shown in the Figure 45 Fhe member is about 58 meters thick, and can be

. ")
e , and is characterized by grain-

Its lower part ry
supported, mixed pellet and bioclastic facies succession consisting of a mixture of various

st 121 143 L
il VRSATHHRIIN PGB ve oo

supported algal biosparite facies succession consisting of the microfacies VII, biosparite

containing that dominant algal fragments, and minor of microfacies |I.

424 Ban Phu Noi Member (BPN)

This member is named in accordance with the name of Ban Phu Noi which is

located in the western part of study area. This member is characterized by medium to very
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thickly bedded micritic limestone with, locally, nodular and elongated chert. The algae are
very abundant whereas the fusulinids and corals are locally found. Microscopically, the
most eminent microfacies is the microfacies | and a special microfacies IV (argillaceous

sparse biomicrite), is found only in this rock unit.

This member is present only in the section E. Its lower boundary is marked at the

last appeaiance of sparry calcite cement in the horizon E15 and its upper boundary is

'!

uncertain due to unexposed upper Accordingly, the measured section E

mber as shown in the Figure 4.6.

e — )
wnto 2 parts.

characterized by the grain-

is referred to as the type secti

The member is about 45 me

Its lower part starts

Cro acnes | (algal and mixture of

NN N

A\

Its upper part extends fro _u.e.'.'- ;v,, 1, and characterized by the dominant

supported algal biomicrite : _ \
skeletal fragments pack rofacies discovered in this

part of the member.

.

mud supported facies successio .- ting of re of microfacies Il, IV and Vi.

o

.y‘(

4.3 Reconstruction of der

4 Em{iii?lﬁ it} &Vi [ ﬁ’
depositional env edge of the modern
environmental processes and effects which exhibites their sedlmentarybharactenstlcs inan

aroae bl | NNTIIEUATIVIE TR E

4.3.1 Shoaling-upward model

— :‘

James (1984) proposed a typical vertical sequence of shoaling-upward cycle as
shown in Figure 4.7 which is the hypothetical carbonate sequence in the shallow shelf sea

environments.



110

Scale (M.)
ol
54
m:. — 8 | 1 Algal packed biomicrite with shellfragments
= =10 2 Mollusk shells and ostracods sparsed biomicrite with algal fragments -
ot 2] © 4 Argillaceous sparsed t ith algae, shells and forams
:m: sae 1
- I Mud-supported
Facies succession
2}
1440
- 194F 5
- 192F 1
dre-] =T I3
T84l 3]
L 101F [ 5
= in-supported algal biomicrite
.4~ Facies succession
| rSesesesED v A A
Refd m m 1
TS
| | y L ﬂ i
[ Y
€13 1 Algal packed biomiéFite with ostracod and-forams
- 1A NINAAAN Y
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From the analysis of the general lithology, bed characteristics and fossils
assemblage of the succession in the study area which is almost comprised of thickly to very
thickly-bedded limestone and contains a lot of shallow marine fossils such as the colonial
rugose corals, foraminifera and the dasycladacean algals, these characters are exhibit that

the depositional environment are shallow marine environments.

By compariscn 0 nine microlithofacies and their vertical relationships in small

scaled, the abundance of micritic type of bioclasts in sand size indicate

that the depositional environmeats nge and almost in subtidal zone
(zone B) throughout the p ence which is represented by
fossiliferous mudstone (muddy. ly intercalated the skeletal lime

sand (grainy microfacies) atg uddy sequence model. In the other

hand, the sequence which & ) f Jra ; u and represented by skeletal
lime sand or the large si Id e €o are th the g sequence model.

4.3.2 Standard micfofa
Willson (1975) and Flugg&%@?@ 77 4 standard microfacies types (SMF)

assignable to nine standard facies belts (il dard is recently convinced by

4.'" - ]

e depositional environments.
From co ﬂdﬁﬁ rﬂ%fﬂ?t‘?lﬁ ithe study area can be

compared to the icrofa zl the Table 4.2.
o 'mmmhummma Eknao Lampnean

are all Iocated on the middle shelf facies (No. 5 though 7). Almost abundant facies are

many scientists and may

shoal environments in the belt No. 6 (winnowed edge sand) and No.7 shelf lagoon open
circulation in the middle shelf. But some microfacies | are characteristic of bafflestone in the
biostrome which can probably be interpreted as the autochthonous reef rocks in early

stage of patchy reef buildup in the belt No.5. Meanwhile, the microfacies IV which is
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Table 4.2 The depositional environments of 9 microfacies in the study area and their
comparison with Standard Microfacies type (SMF).
Microlithofacies Depositional Environments SMF
I Algal and a mixture of Algal shoals, subtidal, shallow water with open 9+18
skeletal packed circulation close to wave base, open marine in the
biomicrudite middle shelf .
Il Shell fragments Lagoo \ g subtidal, shelf lagoonal with 8
biomicrudite cireula \ / 3 ater below normal wave
apen an e e shelf.
lll. Encrenite ibtidal, st allow water with open 18
\~\' 8 open marine in the
IV Argillaceous sparse vt genous sediment 8+19
biomicrite al with circulation;
al wave base, ogen to
iddle shelf to inner shelf.
V Foraminiferal packed shallow water with open 18
biomicrudite \o ~open marine in the
X
VI Sparse hiomicrite Lagoonal mudstone, subtidalﬁshelf lagoonal with 8
and fossmferﬁ u Jrculation; q normal wave
LTINS
VIl Bios w aa _ 1
q STV A
the middle shelf .
VIl Biopelsparite Subtidal, shallow water with moderate circulation and 11+16
constant wave action at/or above wave-base ,open
marine in the middle shelf.
IX Biopelmicrite Subtidal, shallow water with moderate circulation 16

,open marine in the middle shelf.
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characterized by argillaceous limestone indicate the terrigenous sediment influx in more
restricted condition that probably extents to the restricted marine in the inner shelf (belt No.

8).

Wilson and Jordan (1983) adapted the standard microfacies model which is
focused on the shelf facies. The microfacies found in the study area could be summarized

in accordance with this model as shown in Figure 4.9.

described the different ‘ _  @ geologist. However, there are two

comprehensive types of .m- "‘n » dely accepted in terms of the
shelves and ramps that wer d rec ol “ AN ed by Ahr (1973).

o

Read (1982) proposedu_a. ne classification, characteristics and

evolution of carbona “platforms in more details. | He divido id the platforms into four

Y

categories, namely, rin olated platform and drown

platform.

From cov@grﬂ ’Jeu Ejpmj H ﬂnf]\ mej models, the carbonate
success ﬁ ﬁpgl éjent stud différ from rimedeshelf due to cdmfinuous reef barrier
seems to ﬁ u(m’slgam &J t’h) aoEJeefs. Moreover,
shallow—water facies are characterized by skeletal-pellet shoal complexes.

Thus, following attempts are conducted on the comparison of a vertical relation of

various microfacies in the study area appropriating to depict the carbonate ramp model

and adapting to the evolution of their depositional basin.



1

4.3.3.1 Ramp stage |

This stage is represented by the Khao Lamphean Member (WKL). The water was
relatively high. The slope of the ramp is probably steeper the following stage which
indicating by relatively abundant of muddy facies.

Almost their related lithofacies may possibly be deposited in mid rarﬁp. The mud-

supported facies succecsion ought to indicate the depressions of the ramp. However,

owing to constantly appearance of .\ l: efalicomponents point to not extreme depths

1//

ession is-m'ng of various skeletal shoal and

while the depositional environmen '- e

gy outer ramp.

The grain supported

patchy reef environments whigh™ probabl \ in Q wave base zone. The coral

1“‘

The pelletal facies#Sucees on w-e acte -.-. pelletal facies and should be

biostromes actually do not expre / b

-
~

m\ framestone and blindstone.

-.' ‘

The bafflestone were observed ig \. \ e patchy reefs or reef meadows

which some coral are alle€ht o loatstone.

deposited in the pellet banks" bg ‘md ::,'.- r ree = shoals. The calm environments
: .-\ r

were profit some infaunas to fe€d ’,.L.'-!’H ,  of pellets.

The ramp stage | model |§W igUS 0.
S ———— J

The interpreted~der rofacies and their vertical

phean Member (WKL) are shovmin Figure 4.11.

43§1um°{mmwmﬂ‘i
OE e AIUHRAIRHAE Bl 7 v

may be relatlvely high. The slop would probably more gently decline which is indicated by

relationship of the Khao L&

relatively lack of the muddy facies.

Overall environments should be resemble to the preceding stage within the mid
ramp, but a rare of mud facies succession could indicate few depressions of the seafloor.
Coral biostromes are not discovered in this part indicate not well developing or lacking of

the patch reefs.



118

(‘DIM) Jequiepy uesydwe] oeyy| 1eM ey Bupueseude. ‘| eBeys dwel ejeuoqieo eyl 0}y eInBid

(2861 ‘pPeSY Jeye paulpop)

pejeqinjo|q ‘euc)sewl] [eje[exs %wﬂ:s ow

swonsoiq pug.sjees yored [N
= ydeq selieq I

— ?
ﬂuoima [E10[eMS
=




119

Outer ramp  <€—— Wid ramp »><
Wel =
Folrweather | e A‘.\' -
lF : = -
Grain- supported ——{&& é
biomicrite facies == —
succession = N
T NE
/ &.ﬂf,
Mud-supported ' '%;,_._
facies succession [
Az
L-\ i
= e = ;}:'-f
Pelletal facies - @
succession T Y
Pl UEEE B TN T
N AT A ¢
Grain-suppurted [5 = -————-—-a E]
biomicrite facies “—JgE-  @0@z0
succession 5 =
Figure 4.11  Vertical relationship of the microfacies of the Wat Khao Lamphean Member (WKL) and

the interpreted depositional environments.
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The ramp stage Il model is shown in Figure 4.12.

The interpreted depositional environments of the microfacies anc their vertical

relationship of the Ban Chon Muang | Member (BMC1) are shown in Figure 4.13.

4.3.3.3 Ramp stage llI

Almost lithofacies couldepBssibly be de ) d.in the inner ramp which would be
well defined by the sparry : Sl nstantly agitating by wave at/over

the wave base resulting to 2 Idy €ampon _ ed out.
The grain - supported mi ?\\\« ol - S facies succession, represent

various type of allochemsfals@ | |cat e - 2d shoal and shoal protecting
environments ﬂ" Sk
H s | .“,

The grair - supported algalBiosp arite’ suecession, could distinctly exhibit the

winnowed shoal envnronmentsw A- ,a. ONs wave agitated.

Like the ascengi Jel not.well defined.

Y )

;
R
ARIRSAIH UM INIAY

This stage is represented by the Ban Phu Noi Member (BPN). The water would be

The ramp stag !

relatively moderately deep. The slope seems to be resemble to the ramp stage Il which
almost facies are the granny microfacies.
In this stage, the reef probably recovered due to representing of the autochthonous

reef rocks. Similarly to the ramp stage |, the large buildups seem to be not present because
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Outer ramp <
x
we.
Falrweather =
4 }‘-
Pelletal facies .
succession ' =" i ET
| : énﬂd"
-7
= | sl
e
Grain-suppc:iad | B
biomicrite facies - o/

successi

bt TN 211N 3

AN m{ .

NBANYRY

Figure 4.13  Vertical relationship of the microfacies of the Ban Chon Muang | Member (BCM1 )
and the interpreted depositional environments.
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Grain- supported
algal biosparite
facies succession

i

Grain-supported mi _ o’
pellets and bio ﬁ
facies succes% e ﬂ mﬂ:] ﬂ "j’
oy

R4

[rll-,., —_— e

g —

Figure 4.15 Vertical relationship of the microfacies of the Ban Chon Muang Il Member (BCM2 ) and
the interpreted depositional environments.
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lacking of framestone or blindstone and the reef organisms changed to be branched algae
and tabulate (Sinopora) corals.

The grain-supported facies succession which the characterisiics of the
allochthonous and autochthonous algal micritic limestone indicate well protections of the
patchy reefs that make few disturbances of wave.

The mud-supported and argillaceous lime facies succession indicate periodically

restricted environments which are expressed by the discovery of lamination and

W,

argillaceous limestone in the microf:
The ramp stage iV mod

The interpreted dep

o

microfacies and their vertical
i ) > U

relationship of the Ban Phu n F igure 4.17.

4.3.35 Ev itional ) in ar _ ely sea-level change

n in the study area express as
the characteristics of its evol Aromt ram which the water is relatively high with
open circulation, to the closely - _-_-#_ 2 water is relatively low with restricted

circulation. The initial mode! of the b: 1sin evolution is S shown-ir r ure 4.18.

prasiintmhete gy

Focus on the dislmution of the depositional envirorﬂents, the regressive phase of

the relative sea-| i Etir? iti iﬁ [ in Figure 4.19.
Followingﬂﬁ e i(ﬂﬁu Iﬁﬁmﬁﬁlatiw regression and -

swallowing ra shelf \(oluti n ftﬁe (o nate nce in_th y area to be a

partofso%ﬁﬁcap res mﬂﬁﬁiiﬁgﬂ]ﬁﬂ
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Mud-supported and
argillaceous limestone
facies succession

;\ AN

Grain- supportec
algal biomicrite
facies succession

AU
R4

|

Figure 417 Vertical relationship of the microfacies of the Ban Phu Noi Member (BPN ) and

the interpreted depositional environments.
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Bl wWinnowed algal shoels
B Agal and tabulate coral patch reefs and blostrome
EEEE  Beck shoal restricted lagoon

Lime mud, muddy skeletal limestone, bioturbated (Modified after Read, 1982)

Figure 4.18 Initial model of the evolution of denositional basin of the carbonate succession in
Khao Lamphean area.
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