CHAPTER III

LITHOSTRATIGRAPHY

It is a known fact that

genesis of lithostratigraphic units

ithe  interpretation of ancient

‘/) obvious relationships

between the characteri g've ary environment and the

and their various component i
sedimentary environments b
materials that accum ironments show some contrast-
ing conditions and ntary rocks produced by

such environments wi these differences are

Yo il ol Sl . . . .
In order to 1] . depositional environment, it is

‘and characteristics of the

‘sedimentary deposits in rms ¢ at
e -

present, the hthostratlgrapﬁlﬂ_:ﬁh‘
l ,ﬂlr!..’i-’l) >

associated sedimen e “southe mpang Basin is poorly

defined. It is the hecessary—to—focus—&k ‘udy on the classifica=-
tion and nomenclatufe,of lit ra cs concerned of these

deposits.

; m@iﬁ NN
unified by con EI lﬁﬁﬁ ic type, or combina-

tion of llthOlOglC types, or bygpossessmg&ther impresgive and unifying

sooiedl SRR B PRI L e, ox

moxphic racks, or in some cases of intricate interbedding of two or more

of these. It is a three-dimensional body and its concept must be based
on its character as a unit through its full extent, both vertically and
‘laterally" (Friedman énd Sanders, 1978). The features used to define
lithostratigraphic units can be as varied as the strata themselvés.
Boundaries separating lithostratigraphic units may be placed at sharp
contacts or at arbitary levels with respect to a zone of,gradation.
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Besides, the pu.rposé gf selecting such units is to carry out some geologi-
cal objective, such as geological mapping, a sedimentological study,
assessment of a mineral resources, study of the distribution of fossils,

collection of specimens for some laboratory measurements (such as paleo-

magnetism, for example), and so forth.

In this study, an atte. been made to inforxrmally classifﬁ

the lithostratigraphy of Ma into two hierarchies units,

notably, group and forma , the mmenclature used in

the study area,

assessed mainly by dxz

with some geophysical logs, "6 exp “0ry shafts are employed in the
synthesis of sub-surface g% o se, there are 42 dri'll-holes
with cutting samples rang;ug’/}?/ '
11 drill-holes wit
to 500 m., 3 deep‘- r
from approximately 331?0 .

om approximately 6 to 97 m.,

from approximately 30

ration ranging in depth
il

. \ﬂng area, and 6 explora-
tory shafts ranging ig; depth from apgjoximately 12 to 43 m.
=

all ﬂtH %6}%1&1&] %Wﬂx%evieusly mentioned

"are rearranged|linto the surtable and consistént form particularly regard-

:::p:‘mmﬁmmm‘ﬁm'i’ % gl

content ata. After *that, 4 geological sections are prepared. Among
these,2 sections are in the 1i/S direction anc_l the other 2 sections are
in the E/W ;iirection. ’I‘bese geological sections are used as a asis for
lithos:tratigraphic analysis, notably, qlassification and description of
various lithostratigraphic units. Besides, other graphic representations
including isopach maps, structural contours maps, and fence diagram are

prepared to illustrate the three-dimensional characteristics of each
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.

lithostratigraphic units. Finally diagram representing the lithostrati-
graphy of sub-surface sedimentary sequences of the study area are

prepared (Figs. 3.1.1,3.1.2).

3.2 Classification and Desc:ltiption of Lithostratigraphic Units

//s ogy with in the 340 km2. areas
‘411‘051: ‘lithostratigraphic unit
is the "Top Soil" .is characterized by pale |
yellowish orange M Wigh orang ight brown to moderate reddish
brown, and medium gr } (20Y3 “to 10YR6/6, 5YR6/4 to 10YR4/6;
N5 to N3), mixtur . A :

3.2.1 "Top Soil" form

Evidences fro

of Mae Tha Sub-basin

IE/M

artz pebhly, 1imestone

pebbly, clayey matg "Top Soil" formatlon covers

ﬂ.-l" j“jf".

approxlmately in the b./s dif’eﬁ ti 1 C -area, there is another

This litlostratigra-

phic unit is charaj‘ unconsolidated, sand,

:

ained clastihof.granule

clay, and coarse-g pebhle size. The

sequence of sand and"oh strata a redomnant with the ratio of sand/

appmﬁt%gg T E T TTaVa L S

.sedlments of :Lnly quartz ,quaért'_ute fragments, llmestone fragments and

b M e 1A EIIJ’@’EJS ’
sand an stratigraphic
unit is equivalent to Mae Taeng Cfrroup ' (Piyasin, 1972) and Mae Fang

Formation (Piyasin, et al., 1977). The generalized litl'nstratigraphy of

this formation is presented in Fig. 3.2.2,

3.2.3 Ko Kha formation

¢

The lithology of this lithostratigraphic unit is characterized
by the interbedding of diatomite and diatomaceous clay strata. The color

of the sequence varies from white (N9), 'pale brown, pale yellowish orange
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Fig 3.1.1 Showing geological section in the N/S,E/W direction along

lines A-B,C-D respectively
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(10YR8/6), very light grey (18), and the maximum thickness of the whole
- unit is approximately 35 m. It is noted that the litlological loundary
between diatomite and diatomaceous clay is in almost all cases transi=

tional or gradational.

The diatomite deposits covered in this study are found in 3

separate zones. The biggest ; cated in the western part of study

area covering approximat ‘, / xtending from south of Ean Huai
| outh and Ban Muang in the east
to east of Ban Ton Mun ar : 1 in the west. The deposit is
elongated approximatedy” Ln' the N/S dire _ ith 3.5 km. wide and 8 km.
long. The second depo®ig i/ located in tl » vicinity of Ban Phae (I)

covering an area € 1 l

x2 km2. and elongaied

ize of the deposit is 2.5

smallest deposii.t is

covering an area of agproximately. di5iks . The size of deposit is 1.25x
1.25 km . in sub-ci d and the third deposits are
in the eastern part of'1 eas the first one is in the

western part.

The disto ‘diatomaceous clas sequernces are all covered

by the top soil aad 3=5 ¢ w formation characterized by
clay and gravel., A ‘ atomite &posits are distinctively

separated from each ,gtﬂ.ar by relatigsly thick sequence of unconsolidated

clastic s@ﬁnﬁﬂ?ﬁ;@ﬁtﬂﬂﬂ? fggionships between

Mae Taeng fo@tion an tion is be ieved to be paraconform--
able. T metry o d ite it i e y lentiform.
R aF Nab TRV gk aE XA
easternqp&rt and western part are present. at different elevation in

the order of a few tens of meters.

With regards to the paleontological aspect of diatomite in
the study area, it is mainly composed of diatom frustules, and is entirely
composed of frustules of Melosira - granulata (EHR.)RALFS, and rarely
Navicula spp. and Fragilaria spp. (Rkutsu, 1972.). The abundance of
Melosira granulata spp. indicates the age of these three deposits
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ranging from Miocene to Holocene.

The diatomite deposits of these three localities overlie
conformably the fine-grained clastic sequerce of "Mae Sotf,fbrmation.

The clayey fraction of diatomite deposits of Ko Kha Formation

is essentially kaolinite with some illite and/or mOmtmorillonite. The

. U nts, namely 5102, Al 03, Fe 03;
' for every 1 ft.-interval of

en intensively analysed.

chemical composition of 11

MrO, TiO,, Ca0, Na,0, K

diatomite deposits at

Only some chemical co 7 51 ‘ nams
Shaft mo. II and, '} RN

IITI have been determi ay 1 £t erval of the deposits. The

A;203, and Fe203 for the

analytical result wed 4 ‘\ end; , and summarized in Table

3.2.3a. Besides,

absorption, and refract omite samples obtained from
the Shaft no. I, cen ca ried out, The results are
presented in Appendix 1 and; "' . Bble 3,2.3b.

' 1sﬁharacterlzed by light
olive grey (5Y6/1) mudstone, claystone, shale, oil shale, coal, with

abundant fo:ﬂﬁﬁﬁ ﬁ*{ﬂithe most dominant,
In Lampang s [ e Sot Formation of
Fang Basin (Buravas, 1973), byt they aredlfferent :uwhlckness. In Fang

i e £ 52/ 14 3 Wi s

the th:.qkness of this formation is about 152 m. to more than 4

Mae Sot formation has bgen found underlylpg Xo Kha formation
and Mae Taeng formation throughout the study area in Mae Tha Sub-hasin.
The thicknesé of these formatiohs.'exceeds 430 m, in the study area. The

felationships between‘Mae Sot"formation and Kok Kha formation is conform-
able, whereas the relationships between Mae Sot formation and Mae Taeng;

formation is unconformable with erosional surface (Fig. 3.2.4). It is
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Table 3.2.32 Chemical analysis of diatomaceous clay in Mae Tha Sub-basin,
Lampang Basin,
Chemi cal Shaft no.I Shaft no.II Shaft no,III
composition range average range average range average
% % % Y % .
sio, 38.90-76.53 |€3.95 \ r 9,27 | 62.09 | 41.88-84.66 | 69.501
A0, 10.34-22,10 {i5,68 11.88 8.22-16.67 | 12.09
Fe 0, 0.04-36, 30umfmd 6.866 | 1.27-17.16 | 3.56
MmO 0.02- 1 = - oy
TiO, 0.18- O - " -
cao 0.05- Q60 _ - 0.18- 8.64 0.89
Na20 0.06"’. 00 o oy o
X 0.49- - - -
MO 0.13- 0 - - -
:120+ 5.08- 9.54 - - -
HQ B a0 - -
\

MIAIN TN INYINY




x y - *
Table 3.2.3b Physical properties of diatomace op ay in Mae Tha Sub-lasin, Lampang Basin. 3
shaft | Density gm./c.c. (105°€) Wt % oil Refractive
no. bulk loosed-140 me .. / .absorption index
3 range average range range average range average
% % % % % % %
I 0.49- 0.90 |.0.69 | 0.16- 0.3. 125-233 174 1.45- 1.47 | 1.46
I3 0.17- 0.96 | .0.78 0.23- 0.42 144-164 15355 1.45- 1.47 1.46
IITY 0.41- 0.61 {.0,52 0.14- 0.23 200-276 2352 1.451-1.478| 1.46

AULINENINGINT
AMIANTUUNIINYIAY

oY
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o hE AR p AR
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believed that there is an unconformity between Mae Sot formation and the
underlying Lampang Group.

The age of this formation ranges from Oligocene to Miocene-
(Piyasin, 1978).. Besides, fossil of fish remains have been found in this
formation from drill-hole No. Dl at the depth level of 162.5 m. They are
identified as Cyrinids and Nemato: '

S:Llurz.forms) of fresh water

( Cypriniforms': and

gene Qﬁ:ocené prokably),

coal seams. Besides,
_ , s obtained from drill-lole
No. Dl. The analytic - _j- - Sumpaxized and presented in the

sulphur, calprific
0oil shale extractio
Appendix 2. ae Sot formation is
presented in Fig. 3.2

353 Litllostratigraphy o

ﬂ"' "'f" #'

3.3.1 Basement. Ganﬁ.guf
e -

by the Department of
'Mineral Resources f', efer ergy >pa : in 1978 reveal that the

‘basement. configuratlon of Mae Tha sub-basin is the folded pre-Tertiary

rocks. { /SVl to NNE/SSW
direction (Fﬁouﬁmyt ﬁz‘j Tﬁs\zeologlcal map,
p}ntollnearmen%l and folding map (Fig. 2. l 3 I e s 10 ) e well as the

e RN A TR B
major fa‘l riented in .t @ direction on eastern marg:.n of Mae
Tha 4Sub-bas:.n. Similarly, Mae Nam Wang in the western margin of the sub-
basin is believed to be a f&ult-contrélled river. Therefore, the basement
;:onfiguration of Mae Tha Sub-basin is probably a fault-bounded depression

(graben) with major synclinal structure on the graben floor.

3.3.2 Lithology of the Basement Rocks

The lithology of pre-Tertiary basement rocks, as concluded 3
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from the geological setting of neighbouring area, are believed to be . :

. fire-grained clastic/carbonate rocks of Lampang Group and volcanic yocks

of Permo~Triassic age. The lithology of Lampang Group generally grey to
dark grey, p}lnkish grey, massive to well bedded, fossiliferous limestone;
greenish grey, dark to olive grey, laminated, fossiliferous, calcareous
shale; grey to greenish grey, greenish brown to reddish hrown, well

stratified, fossiliferous, calcaredds sandstone; limestone conglomerate;

erate and mudstone. For Permo-
iqﬂrhyolite, tuff, agglomerate,

Triassic volcanic rocks, there

andesite agglomerat ¢
/I ,

have been tentative Ssigne »ehe informal O-group and Mae }bh.g-roup

3.3.3 Lith b 3

The Ce

varying thickness 4-075 An, A ;.;; up which can be further
subdivided into two A , _ namely, "Top Soil" f€ormation
‘brder. The lower sedimentary

— : :
succession with thickness,ggqagq.g X m. is the Mae Moh group where
gt :

the upper strata

yfiations , namely, Ko Kha

Formation and Ma

The "'TogSoil“ a ac-@rized by pale yellowish
orange to dark yellogiz}z orange, 1i%lj: brown to moderate reddish brown,

and medium gﬁyﬁ Eiﬂﬂrﬁm ﬁﬁﬂ ?.ndy, some quartz
pebbly, limesﬂme pebbly, clayey materials of 1- < “thick., The "Top
Soil" %ixﬁ%jn covers extens ﬁ throuﬁcut the study area.

q- h aqugimt jﬂl aYtLEJz,e] @ E-L association

of unconsolodated, sand, clay, and coarse-grained clastics of granule
to pebble size. The maximum thickness of the formation is approximately
170 m. The distribution pattern of this formation is generally wide-
spread throughout the study area with the thickest zone oriented as the

belt extending approximately in the N/S direction at the central part of
of the study area (Figs. 3.3.3a and 3.3.3b)
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The Ko Kha formation is characterized by d_iatomite and
diatomaceous clay with maximum thickness of approximately 35 m. The
diatoms are identified to be frustules of Melosira granulata (EHR.)
RALFS, with rarely Navicula spp. and Fragilaria spp. . The diatomi;e
: deposits are distributed in 3 separate areas covering approximately
25, 3u5. and 1.5 kmz. (Figs: 3.3:3c and 3.3:38), :

. " Y A 4 i :
The Mae Sot foxrmatio: racterized by light olive grey

mudstone, claystone, 1 with abundant fossil content,

The thickness of this

he flsh fossil, .

' Among these, claystone M

formation exceeds

Cypriniformes and Si ’/“‘/'/” \ formation. This unit is
also widely dist.:ri ed Hbdoroht ¢ \ ea.

; sedimentary sequence within
Mae Tha Sub-basin i Im; izeld amn .‘\- in Fig. 3.3.3e. Besides,

The distribution pi g nfof va 3 ithostratigraphic units concerned

ﬂ‘NEJ’WIEJVlﬁWEJ’]ﬂ‘E ~
’QW']MF]‘?EU llﬂ’]’l'ﬂ&l']ﬁ%l
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