CHAPTER III
LITHOSTRATIGRAPHY

3.1 General

The basic geologic:\ atilifations of subsurface information
ire at various depths and of
stratigraphic featui BRever, » tiMate degree to which one

can recognize and d : v 4 B a within a given succession
trata can be subdivided

on the basis of thei 5, on the basis of their

fossil cuntents,‘aﬁn b ."_ ae elati ip. Accordingly, three
kinds of units have b ‘ . . lithostratigraphic units,
biostratigraphic unitsy s é;'t 31 atig aphic units. In this study,
sequences of strata hafe i lded on the basis of their physical

depositional processes
=]

characteristics W

——— -
in various deposiii ‘ ‘

0

A 11thustraﬁ?§;?ph1c unit 15 a body of rock strata which is

unified by ﬁﬂc&’g’ao%ﬂw‘ﬁ Weya’}ﬂfﬁamgmn type, or

_ cnmh1nat10n lithological Erpes, or b pnssess:ng ajhar impressive
= QR VAR BN VGG

or 1gne us, or metamorphic rocks, or, in some cases, of intricate

interbedding of two or more of these. It is a three-dimentional body

and its concept must be based on its characteristics as a unit through

its full extent, both vertically and laterally. The features used to

define lithostratigraphic units can be as varied as the strata them-

selves. Boundaries separating lithostratigraphic units may be placed
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at sharp contact or at arbitrary levels with respect to a zone of
gradational. Besides, the subdivision of lithostratigraphic units

is depending upon the purpose of selecting such units for particular
geological objective, such as geological mapping, a sedimentological
studies, assessment of mineral resources, the study of the distribution

of fossil,collection of specis or some laboratory measurement (i.e.

paleomagnetism), etc. In this st o classification of lithostra-

tigraphic units is pEAmal a, i@r the purpose of reconstruc-
tion of depﬂsitiongfirr-rf.b-'f Consequently, the lithostratigraphic
units are therefore it ofnéldted with & i‘i;Ptary facies. An attempt

has been made in thi 1fy and describe the litho-

stratigraphic units e within Mae Moh basin

into the following" lege] _;;g.'f ’ ﬁ\n; member, and bed. Besides,
arbitrary nomenclLatreof atigraphic units has been
{ggf'_

proposed as informal nam ¥ discussion.

-
" '-i‘_,'ﬁ- R
FE N

The form=tion is the primary formalhunit of lithostratigraphic

-
g )
1] i
the hierarchy of lithostratigraphic units. Formation 1is the only for-
o

mal 11thasnﬁh13~fj:iﬁ ﬂ'ﬂm ichpt ﬂjgraphiﬂ column every-

where shouldjbe divide completely on the basis lithology. A member

M LALLM 15 |

and isfalways a part of formation. It is recognized as a named entity

classification; intermediate rank in

within the formation because it possesses lithological characters dis-
tinguishing it from adjacent parts of the formation. A bed is the
smallest formal unit in the hierarchy of lithostratigraphic units. It

is a unit layer in a stratified sequence of rocks which is lithological-

1y distinguishable from other layers above and below (Hedberg, 1976).
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Descriptions of a stratigraphic unit should include : 1) its
name; 2) rank of unit (i.e. group, formation, etc); 3) historical back-
ground (original references, priorities, assurances against unnecessary
duplication of already existing units); 4) geological and geographical
identification (maps, columnar sections, structural sections, photo-

graphs, and diagnostic taxons)

nn the basin lithostratigraphy,
it is necessary to we i 2 t the terminology used in the
; : e many classifications
; edi nrocks (Table 3.1a and
THE Exl..~" ition of fine-grained sedi-

. \\\“ The classification based
on the proportions o i &S (64 \ \ and are useful in defining
mely, claystone (clay), silt-

stone (silt), mudstone m one (sand). Claystone, siltstone

- _.r" =

and sandstone ate 30, percent of clay, silt

)

and sand, respective ed as modifiers of clay-

stone when clay-s H

50 percent. ltstone when silt-
sized mnterﬂ zl.!ss tﬂa iﬂﬂjﬁin 50 percent. Mud-
stone ﬁaued particles,
none Em equa m{} percemgﬁﬂ“] 3.1a)

The following discussion will be focusing upon the proposed

ed material is less than percent but more than

classification, tentative nomenclature, and description of various

lithostratigraphic units of sedimentary sequence of Mae Moh basin.
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Table 3.1 a Criteria used to define fine-grained sedimentary

rocks. (after Lewan, 1981).
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Fig. 3,1 a Textural classification of fine-grained clastic
rocks, unconsolidated sediments, and soil. (after

Picard, 1971)
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3.2 A-Formation

The lowermost lithostratigraphic unit of the Mae Moh Group is
referred to as "A-Formation" which further subdivided based on lithology
and grain-size distribution, into 2 members: the upper A-2 Member, and

the lower A-1 Member. Due to the unexposed nature of the formation,the

classification of A-Forma tirely on subsurface data. The

ighly folded pre-Tertiary rocks,

maation, etc., and underlies

A-Formation overlies

such as, Hong Hoi Fo

conformably the B- astic associations. From

the previgus bore prmation has been found

in boreholes LM 18 189. Most of them are

‘\\\

located at the edge er, they were described

equiyalent to the L \\ period of the present in-

yestigation, a few bor tratigraphic hole" were drilled,

some of them reached tha;Qﬁ: nal-bs rocks of Lampang Group. Con-

—---&E'has been modified. Gen-
Y]
erally, A-Farmati--fﬁ fining upward sequence, the

» U

A-1 Member shows a relatively coarser grain-size than the A-2 Member.

The a-ramatﬂ.u ﬂﬁyﬁ:w%wﬁﬂﬂcjum the overlying

strata the B-Rérmation, and tha unit thickness varles even in short

.r.pacmﬂdw.ﬁ]:ﬂ,qbﬂﬁm Wﬁﬂ gﬁra 'ﬁckness is pro-

bably tHe¢ result of the paleogeography of the Mae Moh depositional basin.

sequently, the st {.4————

3.2.1 A-1 Member

The A-1 Member is the lowermost lithostratigraphic unit in
the Mae Moh basin. It overlies unconformably on the folded pre-Tertiary

strata of Lampang Group (Figure 3.2.la) and underlies conformably the
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A-2 Member. According to the drilling data obtained from EGAT., a
few boreholes reached this member, namely, LM 1800, LM 2813 §

LM 2963 5, LM 3382 S, and LM 3450 S (Appendices 1 and 2). Generally,
the A-1 Member comprises of coarse-grained clastic association with

fining upward sequence. Over ten cycles of fining upward sequence are

both erosional surface and

&o f each cycle. The overall

picture of the memb ﬁ—sue upwardly.

observed from borehole LM 2

abrupt changed in grai

The 1ith _can be separated into

2 parts, the uppe he lower part of the member

each cycle begins ra 1ne¢:1 conglomerate to
conglomeratic sands 2 la), and grading

upward to sandstone 'I'ha thickness of each

cycle varies consideraPly fo over reS. However, the sequence of
these coarser-grained of r”d diments has limited extension
) e Z f't"
which is found -:;-----.-----rr.r--m_w-_r.fnrr_ d-.UM 3450 5, and thickness
W0 TelNnien LN EUIY T RNy
A
|

varies from 18 mefz in LM 3450 S. In the

. A
upper part of A-1 mber, gram-size is considered finer than the lower

part and mﬂﬂﬂ?ﬂﬁmmﬂ? with coarse grained

sandstone or gbnglomeratic sandstnne at the base and grades upward to

clayEQWfTﬁﬁ ﬁm wﬁm EI ﬁaaygrnsolldated

highly feathered, the coloration varies in shades of gray, green, brown,
purple, red and yellow. The color mottling of red, yellow and brown

is common.

Lithologically, fine-grained conglomerate and conglomeratic

sandstone are closed work structure, gray to green color and often overlie
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on the erosional surface. Clasts are subangular to rounded, low to
medium sphericity, normally granule-to pebble size with some cobble-
size of quartz, chert and sandstone with some mudrocks and volcanic

rocks. Sandstone is green, gray and purple with red and yellow mot-

tles, weakly consolidated, fine-to very coarse-grained, subangular to

rounded, and medium to h:r. gh'\ s ‘ / . Siltstone and clayey silt-

stone are gray and re-nj- Athered, common color mottle

of yellowish brown and rede=andji att with calcrete (Figure 3.2.1b).
Besides, red to yel >‘§;\M.'1tstnne is common with

some gray claystong sibnally intercalated with thin

lamination of gray astovthe borehole LM 3450 5,

this member contain d" fragments which is found

\\ etres above the basement

A\

Thin-section Ay of -{Jb' -nple collected from LM

in sequence of calca

of probably Doi Chang j© Group.

29635, at depth Pipedwssddsn nd o¥y.3 H 699.16 metres below

the ground level iﬂi o

et al.,1973). Lithi;asfnite is cogrge-to fine-grained, poorly sor-

i mwaﬂ DY HNT W ARS . rock fragaens

A AR ENE

The total thickness of A-1 Member varied from 52 metres in

S ar J lithicarenite (Pettijohn

LM 2813 S (N1 W 29) to 9 metres in LM 3450 S (S 24.85 W 9.95). The
A-1 Member has a tendency to be thickening in the western part of the
study area rather than in the eastern part and distributed in a narrow

Zone.
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base of
folded Hong

Fig.
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Photograph of core-samples showing gray clayey siltstone,

3.2.1b

Fig.

red clayey siltstone, weathered red sandstone, calcrete (white)

and color mottling.

(from LM 2813 S, at depth 410.00-420.00 metres)
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Generalized succession of the A-1 Member is shown in Figure

J3e2.1c¢,
3.2.2 A-2 Member

The A-2 Member is the uppermost lithostratigraphic unit of

the A-Formation. ‘ , e member is placed at the bottom

of fining upward cyclewmeprese e:m1b1e claystone or silty

claystone, and the té bt isima .""*-ﬁ‘.‘gh coal band. Generally,

the lithology is chama®tefized fine-grained clastic rocks alterna-

) the top of fining up-

€ or claystone. For the
nterbedded red silty clay-
stone, gray claystone @ aystone with graded bed base
type. The color varies i§ green, red, yellow and brown.

Red silty ?"5'._ﬁ E ick fragments and cal-

crete. However, sﬁa 0 b mﬁ colors are caused by

weathering processesg G Gray silty claystone and claystone are stiff

i @mgq NP BT WEINERS o pere catcrote.

In burehula 2813 5, gray claystone c tams ahund plant remains
and shq W{}a igﬂ %m& m%ﬂﬂ@a %luences are
generally begin with coarse - grained sandstone or fine-grained cong-
lomerate and topmost with gray, greenish gray and greenish brown clay-
stone or silty claystone. The cycles commonly show erosional surface
at the base with common color mottle and calcrete. The rocks are semi-
consolidated, in part calcrete, red and yellowish brown mottles. Orga-

nic matter contents of plant origin is increasing upward to clayey
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lignite and lignite. This minor coal seam is called "S Zone" by Krich-
krivan et al.(1984), and ADAB. Project. This minor coal seam comprises

of alternating of thin band of low quality lignite and parting of
calcareous silty claystone (Figure 3.2.2 a), Gastropod, intraforma-

tional conglomerate and lignite flakes are common in these calcareous partings,

The thickness of the coal seamWaries from a few centimetres upto about

ibutad in the study area
indicated by borehole L LOL3 @ 2963 S, LM 3382 S5, and

LM 3450 S. Data fr S.indicates that the A-2 Member

Lo urmation .

2 metres and the coal

overlies unconformab

Petrograpi he lower and middle parts

of A-2 Member from L©n ites that all of samples are
lithicarenite (Pettij thicarenite comprises of
angular to subrounded ghapgz; Tock mefts of quartzite, chert, shale,

siltstone, schist and vol canic ro Gl some feldspar, poorly sorted
LA

od

with siliceous cgmBRt.

7 r )
The A-2 gmbe “more atansive than the A-1
Member. The A-2 thi€kmess in each @erehole is greater than the A-1

enber The@fu'ﬂ g‘mg nﬁ'ﬂ&q n §uut 88 metres.
QTR T ST TR =

shown if|l Figure 3.2.1c.

3.3 B-Formation

This formation is predominantly characterized by fine-grained
clastic association containing two major coal seams and tw0 minor

coal seams, some thin-bedded micrite, low-grade oil shale, as
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well as some medium-grained clastic association, such as siltstone

and sandstone. The B-Formation overlies conformably on A-Formation
and underlies partly conformably and partly unconformably the C-For-
mation. The nature of the rock is relatively very stiff, hard and

more compacted as compared with the overlying and underlying forma-

tions. All of coal seams within 2 formation are believed to be
lignite in rank, two 3 hich hat ¥Cen’ mined by EGAT., namely, B-2
and B-4 Members. DWE™t6 tle of jewﬂaﬂ. which mainly con-

centrates on the exple¥ in' 9f 1ignitewand 1:|.m1te-::l number of deep

exploratory boreho Ll of the previous detailed
studies are emphasiffe: H1\8 Tma . The previous litho-
stratigraphic class igat . n\in\Table 2.2.1a. In this
study, the B-Formatigh . nha 5‘ in desending order as :

B-6, B-5,B-4,B-3,B-

— — _ _
The marker beds iised: F"!:r_,_*-..': Taphic correlation are coal

533115’ fﬂ'ssll b jg e -

the signature of ﬁa

characteristics. T‘l&e éaﬂphysical d9gs used in stratigraphic correla-

tion is shoﬂ %ﬁu% wgw@w@ﬂ}lﬂlﬁs correlation using

both densnyq‘nd neutron lug% of the B- B-3 and B- Members is

R REARNAITU um’mmaa

3.3.1 B-1 Member

:5# band". Besides,
m%er is rather unique in

The B-1 Member is the lowermost lithostratigraphic unit of
B-Formation. It lies conformably on the A-2 Member with gradational
contact, and underlies conformably the major coal seam, the B-2 Member,

with gradational contact, According to borehole data obtained from
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EGAT., most of them penetrated only a few metres into the upper part
of this member. However, a few boreholes reach the base of the mem-
ber, namely, LM 1800, LM 1835, LM 2813 S, LM 2963 5, LM 3382 S and

LM 3450 S. The lithology of the member is very consistent throughout

the study area, some medium-grained clastics are present in northern

part of the study area. beds used in stratigraphic corre-

, and gastropod beds. Besides,

_J
the mwers from the overlying
A e . . the upper of middle part
snilte \\t'\x 1955), "L lignite bed"

1.‘. al. (1984) and ADAB

lation of this member .are
the lithological set
strata. The minor cgs
of the member is cs

AN
by Gardner (1967), o b i

Project. One gastrofodt ‘\\\

781,
of the member whereas .@@ ShE4TN W Upper part of the minor
~4 |

#

t in the uppermost part

coal seam, However, gdStron -ra" r bedls are useful locally.

ez
The B-1 Memb—.&!.\ 88, vich silty claystone, gray
to greenish gra e e O e B : 3 hl}r carbonaceous,

: “ flakes and fish frag-

ments, and abundant ‘gastrapnds Eumﬂ scour-and-filled and load

structure aﬂ !ﬂﬁq Wﬁm Wﬂ&rﬂ:ﬁjrne and light-color

calcareous cﬂystune lentil g;-e also tumm:m. It is inte:restmg to

s RN SO IR Y Bl pon.

The abdve sequence is a few metres thick and is overlain by thick

laminated to thin il ad

sequence of claystone with some silty claystone and siltstone. Clay-
stone is characterized by gray, greenish-gray and light gray colors,
highly calcareous, thin to medium bed of planar type (Figure 3.3.1 a),
common fish fragments, and rare gastropod, bioturbation, calcareous

claystone lentil and plant remains. The complete dicotyledon leaves
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have been found at the depth 288.60 metres below the ground surface
of LM 2813 S (Appendix 4, Photo A-4.10). It is noted that claystone
with light color contains more silt content than the dark color one.
Disregarding the minor coal seam and the overlying strata, these lower
strata are thickening in the central part of the study area with over

100 metres thick.

ially in the centrj hickness of lignite band

netres above and below the

lignite band are chafagfefiZed B clays \\\\= d silty claystone. The

is about 1-2 metres

gray, highly calcareous,
‘ £
thin bedded tq laminatgd, common € ' aint gastropods of Viviparus

sp. and Melanoides sp., ‘;ngh_i«r ods, rootlet, fish fragments, and

strongly bioturbated by organic boring and'Bufrpwing. Intraformational
V. LY

‘iﬁ aTe present in part

| i

conglomerate and

(Figure 3.3.1 d). etres thick. The overlying

¢ Q/
strata are ‘ lﬂﬂﬁﬁ%ﬂrﬁrm ?ﬁﬂptﬁjlight gray, thin
bedded to laminated, common fish fragments, framboidal pyrite, with
: ¢ o o/ :
rare ﬁwinr aw ﬂrﬂ.ﬁﬁ? ﬂ E]e characterized
e deg to laminated,

by claystone gray to dark gray, thin b highly cal-

is sequence is upto 15

careous, abundant Viviparus sp. beds (Figure 3.3.1 e), common fish
fragments,bioturbation and intraformational conglomerate.Carbonaceous
content increases upwardly, However, the upper sequence of this member
in the northern part is influenced by some medium-grained clastics as

clearly shown in geophysical logs of boreholes LM 1767,LM 1850,LM 2217 etc.
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Fig.
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3.3.1b Photograph of core-samples of B-1 Member showing
minor coal seam, laminated to thin bedded silty claystone

with bioturbation. Top is upper left and bottom is lower

right, each column is a metre long.

80
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af of s ﬁh‘ui';-ua-sample of B-1 Member showing the

at

1;#& ith g&gtmpod shell fragments.

Fig. 3.3.1c

organic b
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(the arrowffinficates h f udhgruund level)
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Fig. 3.3.1d Photograph
of core-slab of
B-1 Member showing
the light color of
highly calcareous
claystone lentil
parallel to the

EJ bedding plane
(from LM 2492 C,
at depth 126.75
metres right

position)
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In thin section, sample of calcareous lentil structure col-
lected from LM 2492 C, at the depth of 126,60 metres is composed main-
ly of tiny crystals or grains of calcite with lense-formed. The calca-
reous lentil is enclosed by micaceous mineral (clay mineral ?),carbona-

ceous matter and some Fe-oxides, Rare silt-sized quartz is recorded.

Member from LM 2963 S 1is about
217 metres., Howeye®, e 4 $s in genezal is varied and thinning

toward the edge g Appendices 1 and 3).

Generalizg thos fath grapl ‘ession of the B-1 Member

is shown in Figuré 3

3.3,2 B-2 Membe

The "B-2 Member®=: a! W-\,._,_' ajor coal seam. This member or

ﬂn;;~5 been mined by the EGAT.
It is called "M wn ) 1987) ."Q seam" by Longworth

coal seam is on i L-“’J‘f:t??:-ff--—-“- e

I

CMPS Engineers, amk "Q Zone" by t]ae’ ADAB. and currently report of

tmﬂfu $ANYNINYINTG
,_.m%‘[ﬁ{ﬂ P11V N IEI )

and neutron parameters (Figure 3.3a). The upper and lower limits of
the member are marked by the extent of coal or lignite band. Due to
the vertical variation in lithological characteristics of the succes-
sion, the B-2 Member in this study can be separated into 4 beds, namely,

B 2,1, B 2,2, B 2.3, and B 2,4 Beds in ascending order. Inaddition,
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™y Fig. 3.3.1e Photo-

%

graph of core-
samples showing
succession at the
top of B-1 Member
and the overlying
lignite band of
B-2 Member; note
gastropod beds
(white), laminated
to thin bedded,
lignite flake,
(from LM 2813 5§,
top is upper left
and bottom is lower

right).

Fig. 3.3.1f Photomicrograph of highly calcareous claystone
lentil (Figure 3.3.1d) showing oriented micaceous mineral
and microcrystalline calcite (lenses).

(plane- polarized light, field of view is lmm across).
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the elevation at the base of each member with respect to the mean sea

level, and the thickness of the member and beds have been measured and

calculated as shown in Appendices 2 and 3, respectively.

In the middle part of the study area between mine grids 57

and N'34, the lignite quality the number of partings present are

fairly consistent, but ts the lignite rapidly deterio-

rates in quality an : gs increases rapidly. The
---ii
and g partings varies from 10 to
less than 30 metae®® Lhd® K -= _h; skestven the southeastern and

eastern parts o ‘ | inning towards the cen-
tral and western ckness less than 20 and
15 metres, respec -‘ts of the southern and
the northern areas, the member increases with
increasing in thickne® : 60 metres thick is recorded
(Figure 3.3.2a). Gene_iﬁﬁ;;¢ f: re fine-grained clastic rocks

-

except in the ;)ELLJMLﬂu_@gJ;giié;;,__,-*i”,round N'41 to N'46 and

|

S 18 to S 30 whers beds of siltstone and

sandstone. In thcﬁ? far northern and southern areas only thin band

of 1lg;|utaﬂ um Unﬂ ﬂ?ﬁﬁ(}ﬂ ﬁnber The depth to

the floor oflithe member 1nci?ases rapldly toward the central of the
QR INEATORN TR A = =
sea leVel at the margin to over 240 metres below the mean sea level
at the central part of the study area. The deepest zone is confined
within two major fault zones which are oriented in the NNE-SSW direc-
tion (Figure 3.3.2b). It is necessary tonote that the shapes of the
isopach contour and the structural contour on floor of the member are

not conformable. Additional attempt to classify the type of some
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faults within this member in the study area has been made. The results
show that most type of the faults are post-depositional faults with

only a few syn-depositional ones (Figure 3.3.2a).

The generalized lithostratigraphic correlation of B-2 Member

in the study area is shown i

. ”;‘e 3.3.2c. The detail lithology of

5t bed of B-2 Member, The

each bed is as fullnw:‘

bed is characteri ; : 1 ._ ite bands in the lower part of the

member. The lowe adatmnal and marked at

lignite limit, and_ "ked at the base of the par-

ting. However, the Mg minor parting. All of

partings are well rec distinguished from lignite by

density log. Besides, 2. from density log of the bed is

rather unique if he upper limit of the

-0

bed can be cleardy T ‘ Y )

-

ﬂl 1 Bed widely dlstrihute@ throughout the study area,

but the thﬂgﬁlﬂﬁﬂ?“ﬁ 'Tﬂ‘j In the area between

the mine g N 25, the thickness of llgmta including some parting
is fﬁmﬁwm tﬁpﬁwqﬂﬁ Bﬂ\ﬂ gl boundary of

the bagin. It is thickest on the southeastern and eastern margins with
thickness upto 9 metres thick, and like lignite of the other beds,

thinning toward the western margin. Outside those area, in the zone

up to the mine grids S 18 and N'40 the lignite in the upper part of the

bed is gradually deteriorated. Farther beyond those two areas, the

lignite is drastically deteriorated and only a few metres thick is
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Fig.3.3.2¢c Proposed correlation of the generalized lithostratigraphic
succession of the B-2 Member of Mae Moh basin.
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recorded (Figure 3.3.2.1a).

In the southeastern part of the active mine pit where the
lignite of B-2 Member has been exploited, the B 2.1 Bed begins with

lignite of black to brownish black color, hard and brittle, moderately

dull with some previtrain and gastropods of Planorbis sp. Partings
are thin bedded and len high calcareous claystone and some silty

claystone of light brown. te .3.2.1b). Patings also contains

Planorbis sp., Vivipazusesp
calcareocus silty

of the bed is rec

and oriented lentil of highly
jarting in the middle part

p mine grids 5 7 and N 25

(Figure 3.3.2c).

orrelation of the B 2.1

b) B 2.2 Bed

,;_,;';;':_—.“—.:.:m;::;‘ nct parts, parting in

the lower part, amf art. The thickness of lig-

i

nite in this bed is relatlvely thinner than the other beds. In the

area betuaﬂt‘H qug%ﬁﬂ@w:&l’}ﬂ% is thickening on

the eastern Ma rgin with thlﬁkness uptu 5 metres, and gradually thin-

AR TRRTRAN Y RE T B =

part1n of this area is mainly claystone of highly calcareous, with
common lignite flakes and highly calcareous intraclasts. The claystone
parting is only a few centimetres thick or absent on the eastern

margin and less than a metre thick on the western margin.

In the areas south of S 7 and north of N'34, the quality of
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lignite is declining and the number of parting increases with some

beds of medium-grained clastic rocks. Besides, the thickness of lig-
nite decreases while the parting increases in thickness rapidly. The
total thickness of B 2.2 Bed in the northern and southern areas are

upto 30 metres (see Appendix 3). Parting in this area is slightly

different from the area betwegs jthe mine-grids S 7 and N'34, it con-

sists of highly calcaregus Silth gtone and some bed of siltstone.

Siltstone is light calcareous, poorly sorted,

with common rootle®f" sideSite ra~‘fl?ﬁgﬁ;;i load cast structure.
Thin section stud) ples collected from the northern area of

LM 2592 C, at th€ defthfof fi60.0@imetres,\it is silty claystone with

In the sPutfofn Pact 0eMthe attive mine-pit area, the B 2.2
Bed is characterized @ai ﬂ; oy th cniite of black, hard and brittle

with spheroidal fractur
ww,

thinly bedded ¢rl

, however, is alternating with

ighly calcareous silty

Y

material.

J

The photggraphy at thg mine-face of the B 2.2 Bed is

W ﬂ,u,g O BN DN ) Sorectrmphic comeeie

tion of the 2.2 Bed is shgwm in Flgu 3.3.2¢c.

PAINIUANINGIAE

The B 2,3 Bed, like the B 2.2 Bed, is characterized by
parting in the lower part, and lignite in the upper part. In the area
between mine-grids 5 7 and N'34, lignite in the bed is of high quality
and thickest on the eastern margin in the range of 4 to 7 metres, and

thinning towards the western margin in the range of 2 to 5 metres. The
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thickness of parting is negligible in the area between N O and N 13.
Beyond this area, the parting gradually increases in number.: In the
area north of N'34 and south of 57, the lignite decreases in both
quality and thickness, while the thickness of parting increases rapi-
dly upto 18 metres and 34 metres, in the far northern and southern

areas, respectively (Append': From geophysical logs, parting in

the northern area of Ll LM 1974, and LM 1753 are clay-

stone with some beds @ i;tic rock, such as siltstone.
" consists of white claystone

) ‘\\\

n x 1, Figure A-1.10).

Parting of the pr
and light brown s calcareous, with siderite

concretion, rootlet

In thé etive mine pit area, the

B 2.3 Bed consists 1 ey g [ ;:vér, in the lower part of
the bed, alternating @ lens of light color and highly
calcareous claystone (Fi and common with bioturbation,

gastropods of ;;;L____________l_;_ 7?____4 , and amphibian fragments.
\ 7 AY )
of alcarenus claystone collected

In tﬁE} sé

from the active mine pit consistsgnainly of tiny micaceous mineral and

s, A BRI BT e o oo o

sand-sized] The another sample collegted from parging of LM 2592C, at
or B QRIS PR ek r10 5
silty claystune (Picard, 1971). The main constituent is tiny micaceous
clay minerals with scatterred very fine sand-to silt-sized quartz. The
other accessorial minerals are calcite, siderite ?, and carbonaceous

matter. Cement is of both types siliceous and calcareous.

Generalized lithostratigraphic correlation of the B 2.3 Bed
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within Mae Moh basin is summarized in Figure 3.3.2c.

d) B 2.4 Bed

The B 2.4 Bed is the topmost bed of B-2 Member. It over-
lies conformably the B 2.3 Bed, and underlies conformably the B-3 Mem-

ber with abrupt contact.

is study, the lithological sequence of

the B 2.4 Bed cai be sepap

_\\i\\\t /

arts, parting in the lower part,
and lignite bands in i ‘lignite of this bed, like
the lignite of B juted throughout the study
area. In the ar and N'34, the bed is

rather consisten e with less parting. The
thickening is als 1 and eastern parts of
the area and grad vestern margin. The bed

thickness in the sou arts are about 8 metres,

whereas thickness in n is about 5 metres (Figure

3.3.2.4a, and Appendix &b Ti e north of N'34 and south of

510, the ligniy %--':---—”—:3,— : ‘11n:|.ng. Eventually,
only thin band afﬂ}i: s7tecorded, while parting

increases rapidly q?ta over 10 metres and over 20 metres thick in the

northern rﬂ %%% B"nﬁiw mﬂ%ely (see Appendix 3).

The far naré“ and south areas, the partlng is s11ty claystone with

Wﬂﬂﬁ*&ﬁ?’ﬂ&&l‘ﬁﬂ VAR o core 5o v

Iat1ve y more meidum-grained clastic influence than in the south.

In the southeastern part of the active mine pit area,
lignite is predominaat and interbedded with light color and highly cal-
careous thinly bedded or lense of silty claystone, with common gastro-

pods, bioturbation and white calcareous spot. It is interesting to note
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that the number of parting of each sedimentary cycle decreases up-

wardly (Figure 3.3.2.4 b).

In thin section, the sample collected from parting of
LM 2592 C, at the depth of 136.95 metres is silty claystone. The

rock shows matrix-supported fabric and the main constituent is tiny

micaceous mineral and scattex gular to rounded and poorly sorted

of fine sand-to silt-sized qud: ﬁ other accessorial minerals

Generg s B “u,-,"—-‘% ""l e gorrelation of the B 2.4

Bed is shown in E

The B-34F ‘ HaT i R

\\ \

ments postulated to' belwitjfis -~_ jor coal seam of B-2 and B-4

fine-grained clastic sedi-

Member. The B-3 Member ‘:! shale'" by Gloe (1955), "N clay-

e .u:'z :
stone bed" by Gardne 967 ,; VI en'' hy Longworth CMPS Engineers

(1981), and "The-Ehir ' f¥an et al. (1984) as well

as currently maﬂ’m

uished because of #ts,position begween two marker coal seams. Besides,

e 100 B0 T BB somsin s

are rather m:que (Figure 3¢3a, and Appendix 1).

AR1AND 3N um'mma 4

The lithology of the member is fairly consistent throughout

the member is easily disting-

the study area. Generally, the lithostratigraphic sequence of B-3
Member begins with abrupt changed contact with the underlying lignite
band of B 2.4 Bed. Ten of centimetres above the lower contact is
the sequence of light brown to brown claystone, highly calcareous with

common bioturbation, rootlet, gastropod fossil, fish fragment and



e
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Fig. 3.3.2.415 Photograph showing lithostrati-
graphi quence o =2 /Member, Note the number

-
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lignite flake. The overlying sequence is characterized by alterna-

ting pale green to olive claystone and gray, grayish brown claystone
of laminated to thin bedded. Both rock types are highly calcareous,
with common to abundant ostracods, common fish fragments, gastropods,

and intraclasts. However, the pale-green claystone often shows swelled

laminated to thinly bedded, L 3 o claystone to silty claystone,

=

LN ragments; rare ostracods
\\\'\

iBcession contains thin to

NN
\ ’\- a few metres below the

bioturbation, intraclasts,

and gastropod.
thick band of ligni

e northern and southern

\ :
?\\\ ‘western parts it appears

1 . 3 The upper boundary of the

upper boundary a

parts of the area

s contents increases upwardly
(Figure 3.3.3a) ’ etipt o dé ithostratigraphic succession

of the member his been-made-as nix 1.

The thiﬂness of B-3 Member varieﬂin the range 15-38 metres

with thlckeﬂ'x ﬁ ﬂﬂrﬁﬂ 53111 parts of the area.

The thmknesq y ﬂs unit 15 rather con orma le wlth the overlying

and uﬂew ﬂ]ﬁllT B towards the
':Iem, I] 50£Em parts (Fi @l

westerm, no gure 3 The present
deepest part of the member is confined between the two major fault
zones oriented in NNE-SSW direction with elevation varies from over
200 metres below the mean sea level at the central part of the area,
to over 280 metres above the mean sea level at the margin of the area

(Figure 3.3.3c). Additional attempt to classify some of faults within
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Note the abrupt contact at the lower limit and gradational

succession of the B-3 Member.

contact at the upper limit.
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the area based on unit thickness, elevation and lithostratigraphic
sequence has been made. Most of the faults within this member are
post-depositional faults. However, some syn-depositional faults are

also identified (Figure 3.3.3b or 3.3.3c).

In thin section, samples collected from LM 2148, at the

depth of 37.60 metres a _show that they are calcareous

claystone. The main ‘ ents ‘S micaceous clay mineral and

micritic calcite. vs mi e- as patches subparallel
to the bedding p ] / ars \\\ igular silt-sized quartz,

pyrite, carbonac i2 G g ‘_

J ’\\\\\ lation of the B-3 Member

Generalizg ha st
»"?"’ L\
of the Mae Moh baSin s Shown in Rt
= \
‘ f

3.3.4 B-4 Mefbefiios.. . .

LM : :
The B-4 Member-iS=thé U ajor coal seam. This coal seam

is one of the ;— TS "—“‘T""""""‘i""—":d y mined by the EGAT. It

is called "N 1151@@- »

neers (1981), and 'K &cma" by Aﬂhvruject Jitapunkul (1984), and

B T

tion from prennus works is ghown in Table 2,2.1a. » 15 member is

TGP BT VTR

coal seam because it is marked by the so-called siliceous hard band

seﬁ" by Longworth CMPS Engi-

in the lower part, and two distinct calcareous partings in the upper
part. Besides, the lithological sequence, signature of geophysical
logs especially density and gamma logs (Figure 3.3a), and the lithology
of sediments above and below each major coal seam are rather unique in

characteristics, The B-4 Member overlies conformably the B-3 Member
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with gradational contact and underlies conformably the B-5 Member with
abrupt change in lithology from lignite to silty claystone. Due to
the vertical variation in lithological characteristics of the succes-
sion and the characteristics of lignite band, the B-4 Mamber in this
study can be subdivided into 5 beds, in ascending order as; B 4.1,

B 4.2, B 4.3, B 4.4, and B 4.5 Beds.

e B-4 Member is thicker than

the B-2 Member, v 36 m@he eastern margin to about

15 metres in the y - ﬁ within the area between 57

Generally,

and N'34. Beyond t &ecreases in quality and

: in number. The total thickness
r\\\ N

T 4- harts increases rapidly to
ﬂ\h_l d \

40 metres and 80 metx - \F e 3.3.4a). These partings

of the member in

consist mainly of th some siltstone, highly
calcareous, and containifig te flakes. In places, it is
heavily pyritized wi pundant’ £ oturbation and occasionally

with intraclast! ﬁf 4 Yamber is relatively
widely distributaﬂthan g B=2"MambeT . InEha north, trace of poor
quality lignite of €.4.5 and B 4.1 Beds persist northwardly to N'46 and

aEJ 1 Bl 23 hd Bl EaTgsin. 10 che souen,

it can be tra ed as far south as S30, while ligniteqof B-2 Member

goner 1P i JNEAIudANENas

The deepest part to the base of the member, like the under-
lying member, is confined within the two major fault zones or in the
central part of the study area with elevation over 175 metres above the
mean sea level. In the marginal area the elevation of the base of the

member appears at 300 metres above the mean sea level (Figure 3.3.4b).

Generalized lithostratigraphic correlation of the bed within
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the B-4 Member is shown in Figure 3.3.3d. The lithology in detailed
of each bed within the B-4 Member from bottom to top are as follows:
a) B 4.1 Bed

The B 4,1 Bed is characterized as lignite in the lower

part of the B-4 Member, This bed is widely distributed in the study

area. The lower limit :\3@5‘,, gral contact with increasing upwardly
of carbonaceous matves. Lron 2 ué member. Lignite is black

attrital coal type, con-

to brownish black
taining with som ml fracture. It also
contains Planorh e partings. In the
central and eastg the mine grids N5 and
N30, there is a s Bbnaceous siltstone at a
few centimetres ah he bed. This siliceous
hard band is about 3( ek (Figure 3.3.4.1a), and can be
well recognized from ':?gygﬁr {q: igure 3.3.4.1b). It is black,

T B,

hard, very comp Qr?@::;‘----\; rbnnacenus matter,

silt-sized quart : j'
!

Y 1oV ool
T\ o et T o e

thick (Figure 3.3.4,1c). Beyond this area, the quality of lignite is
declining with increasing number of parting. The parting is gray

claystone and silty claystone.

Petrographic study of siliceous hard band or carbonaceous

siltstone indicates that it consists mainly of carbonaceous matter and
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he siliceous hard band

.1 Bed

]
3 °
= 3 |
=~ - [
=
5 E
o =2
& z
*Z
\
- -

Lo

ol

MEMBER B-3 ———-1

Fig. 3.3.4.1b Typical geophysical logs of the B-4 Member illustrating

the signature of each bed and of siliceous hard band.
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silt-sized quartz. Cement is of siliceous origin with some quartz

veinlet. Clay minerals are also present (Figures 3.3.4.1d and

3.3.4.1e).

Generalized lithostratigraphic correlation of the B 4.1

Bed is shown in Figure 3.3.3d.

mtu 2 parts, the parting

per part. The thickness

7 T \\\\“{
i

#in the number of parting increa-

been measured and presented

n mine grids S7 and N 34,

the lignite is dofii and the thickness of lig-

nite varies in range ® parting is either absent

or present with 1 meftrel s area, the lignite decrea-
ses in both thickness andg
ses rapidly.l Parting within the | en mine-grids 51 and N 17
is -':l-"-;fe“"‘“’_'“’“" \::j highly calcareous
of light color cIaEtane
the parting is predofiimant with towal thickness of upto 9 metres in the

woren, sna Biol b ERV]:BHY BN o cnese e nore

and south ar&as is claystone @nd 1i gneous, claystone ®ith some beds of

sl RANAIUUUINLLRL o .

1752, LH 1753, LM 2010, etc.).

. 2a). aarther north and south,

c) B 4.3 Bed

This bed, like the B 4.2 Bed, can be subdivided into 2 parts,
the parting in the lower part, and the lignite in the upper part.

However, the lignite portion also contains thin to medium bedded parting
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5y R s T
Fig. 3.3.4.1d" W off e ggi_# ‘u&f siljc‘éous hard band showing
silt-sized g@anf: :ﬂr_wf—lg_l-tg en 1: sed D} carbonaceocus matter
(black). 4 *(* \
(plane-pola#f z g¢ ;ﬁéﬁx;ir ew is 1 mm, ccross).

Fig. 3.3.4.1e Photomicrograph of siliceous hard band showing quartz

veinlet, (crossed nicol field of view is 1 mm. across)
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(Figure 3.3.4.2a). Generally, the parting of each sedimentary cycle
decreases in number upwardly with increasing in thickness of lignite
in the upper part, In the area between mine-grids N30 and S7, lig-
nite is thickening on the eastern margin to over 5 metres and thin-
ning towards the western margin with thickness less than 4 metres.

Parting in this area of hig areous, gray to light brown silty

glanorbis sp., fish fragment,

r : h = NIE to 2 metres in the eastern
margin to less thas 5 Seres i '?§§;\\\ margin. Lignite is
black to brownish®§lag ’/f ; ‘fj\ST‘. ‘attrital coal with some
previtrain, and o® ;ds lentil of claystone.
In the areas north : quality of lignite
declining with the Mumbe _. mart ' pases rapidly. Parting in
the southern part ofifth fﬁjfk -é ) is Peldtively thicker than in

the northern one with l“l =r- 2! es' thick in the south and upto

gedelation of the B 4.3

Gen:’ﬂ

Bed is shown in Fﬂre 3 3.3d.

ﬂu&wﬂmwmm

The B 4.4 Bed is ®one of thecgwo marker bed of the B-4 Mem-
sor ) RARIDIUBINEAR i 1 v
tween. Hawever these two partings merge together in some places and
only one parting is recorded. The boundary between lignite and parting
shows sharp contact. Parting is mainly claystone except in the north
and south where some medium-grained clastic sediments are present.

It is light gray color, highly calcareous, with common lignite flake,
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bioturbation, highly calcareous of intraclasts, white calcareous spot,
and gastropod fossil especially Planorbis sp. According to
Sithiprasasna (1959), the mastodon teeth, turtle rib have been found
in this bed. In the north, the evidences from LM 2567C and LM 2582C

show that this bed is mainly clastic rocks consisting of sandstone,

pod, siderite concre

The from about 2.50 metres

in the eastern estern margin. However,

in the areas nor the total thickness

increases rapidly metres, repectively

(Figure 3.3.4.4a).

In thin séct';r Bf silty claystone collected from

LM 2567C, at t e 5 fﬁ matriXx-supported

fabric, consist " {1‘ al with some poorly

: T
sorted, angular subround S1It-51zed quad Atz

:::::f“:@;ammms‘wﬂmfii:;:":;:::“
R AN B TR R e

micaceous mineral. Some tiny calcareous clusters structure are recor-

The other samples

ded. The others are hematite and carbonaceous matter (Figure 3.3.4.4c).

Generalized lithostratigraphic correlation of the B 4.4.

Bed is shown in Figure 3.3.3d.
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. . —
Fig. 3.3.4.4b. _d ﬂ'-;'~! -8f ‘core-slabs of B4.4 Bed showing white
4 g a a -
calcareous &po
(from barehe ]
9 >
Fig. 3.3.4.4¢c. Photomicrograph of Figure 3.3.4.4h Note the

microcyrstalline calcite of lump shaped.

(crossnicol, field of view is 1 mm. across)



¢) B 4.5 Bed

The B 4.5 Bed is the topmost bed of B-4 Member and is

characterized by lignite sequence overlying conformably the parting

of marker bed (B 4.4 Bed). Lignite is black to brownish black, hard

and brittle, dull to moderately shiny luster with some previtrain,

contain some Planorbis SP.,nga i fragments and white calcareous

spot. It also contain specially in the middle part

of the sequence. S PET ng i snne, light brown,highly

| flake, Pla remains and calcareous

calcareous, with comg

lentil. According &8 Si e set of the mastodon

teeth has been collg ,_. 1ignita of the B 4.5
Beds, like the B 4..“; Bgt ﬁ _‘ ‘ 1b: ted throughout the

g 5% and N'34, the lignite
is thickening on the edSte _M heastern margins upto 9 metres

study area. The areajbefws
“fl 'd‘lj-J’J

thick (in the vicinity of mine pit) and gradually thin-

go' over 5 metres and

-

ning towards the Her

over 2 metres t ‘V;', _-,_‘-',ﬂ_ south of 57 and
'l

$ ‘ rl
north of N'34, !\I ignite splits into thin -f! nds with declining

e T A e,
Y )X E ML

of lignite is present (Figure 3.3.4.5a).

The generalized lithostratigraphic correlation of the

B 4.5 Bed of the Mae Moh basin is shown in Figure 3.3,3d.

118
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3.3.5 B-5 Member

The B-5 Member is characterized by thick sequence of fine-
grained clastic rocks. It overlies conformably the B-4 Member with
abrupt contact and underlies conformably the B-6 Member with grada-
tional contact. The B-5 Member is called "O shale" by Gloe (1955),

"0 shale bed" by Gardner (1967) , Overburden or grey claystone by

Generally »the™1ithol9% ‘ parated into 3 parts,
namely, the lower pazs - the upper part. The
lithological sequengé® iform over almost all
parts of the study 3 thern areas contains some

beds of sandstone ang

In the lo yove the lower contact is

characterized by sequefice /B clays and silty claystone, dark gray

to light brown highly -"@??%g;:g{ n bedded to laminated. It also
contains thin 1 ‘;E_;—-_r;—” Gfbis sp., Viviparus sp.
and Melanoides SP.E , 7 ‘ ,i agments. The bioturba-
tion, rootlet, h1gh%y calcareous 511ty claystone lentil, white spot of

e o SR RPGHHNR ot 2500

3.3.5b). Tha ighly calcaraqps silty claystune lent11 lies parallel

o o R A3 ) UNIINYAY

In the middle part, the lithology is graded from the lower
part and characterized by thick sequence of claystone, gray, light
gray and light colors, highly calcareous, thin bedded to laminated,
with common fish fragments and framboidal pyrite. Gastropods, biotur-
bation, rootlet, lentil structure are occasiunally.fnund. It is noted

that light color claystone contains more silt content than dark color
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Fig.3.3.5a Photograph of
core-slabs showing lentil
structure of highly calca-
reous claystone oriented
subparallel to bedding
plane, pull-apart struc
ture (beneath the upper
crack) and somé white
calcareous spots.

(from LMP 65, at depth
42,80 metres)

i ﬁiig. 3.3.5b Photograph
of core-slabs showing
ﬁ ation (boring),

’T I;Ejrusimnal surface
and silting-up structure.

(from LM 33825; at depth
174.50 metres)
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one. Figure 3.3.5¢c shows the sedimentary cycle, each cycle starts
with sharp contact at the base of light color claystone and the litho-
logy grades upward to dark gray claystone at the top. It is interes-
ting to note that the lithological sequence of this middle part is
quite different from the sequence in the lower and partly middle parts

of the B-1 Member by its laminated to thin-bedded characteristics.

} is characterized by claystone
@t, dark gray to light-brown

color, laminated to thi gflde h\;; alcareous. The gastropods

In the upper
and silty claystone
of Viviparus sp., ish fragments, rootlet
and lignite flake argfcofmbd tc 3 esldas bioturbation, load

*} mational conglomerate
\\ 's recorded from LM 28135.
1:

structure, calcrete,
are also q:amnn.l
The upper boundary i ith an increasing upward of
carbonaceous matter and the- of the B-5 Member is marked

at the base of

The th -all = -?-;'T‘ hin the range of 60-

A
100 metres with thi ckenmg in the southeaste

e s QRTINS

margins (Figlife 3.3.5d). The deepest parl: of the member similar to

M LRI CLAER 1N 1 A

with over 170 métres below the mean sea level at the central part of

and northern parts of

the area and over 250 metres above the mean sea level at both eastern

and western margins of the area (Figure 3.3.5e).

In thin section, the samples of calcareous claystone collec-

ted from the southern part of the active mine pit and from LM 2492C at
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the depth of 52.20 metres show that the main constituents are tiny
micaceous clay minerals and microcrystalline calcite oriented subpa-
rallel to the bedding plane. The others are hematite, and rare silt-

sized quartz.

The generalized lithostratigraphic correlation of the B-5

Member of the Mae Moh basi ; g 4dn Figure 3,3,5f.

' £ the B-F I
& topmos: ber of the ormation. It
\\\\

claystone bed'" by : 8967F ] "Reﬁ bed'" by Longworth

1955}, "0 lignite and P

CMPS Engineers (1984, a ~-J¢ct and currently EGAT
ﬂh_l d
works.
Mf‘ 4
The B-6 MemBer/Guerties mably the B-5 Member with gra-
dational contact and um 4f$§!,,ﬁpﬁl nformably and partly unconfor-

mably the C-1 Membas, THE UTOET ._,,._zz—.::::-' d at the base of red-
V., X
colored silty clazﬂt- -3mluuar limit is marked at

the presence of llgrlte band.

L ANLNIWEINL e e e
mCH R R N a1

thin to thick bands of lignite, gray silty claystone, and claystone
with some thin bedded micrites, However, in the area south of mine
grid S26 the sequence contains some beds of sandstone and conglomerate.
Lignite of the member is predominantly present only in the eastern and
northern parts of the study area. In the southern area, lignite appears

as trace while gray silty claystone and claystone are predominant.
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The areal extent of this member is relatively lesser than
the underlying lithostratigraphic units. The approximate boundary
and the thickness of this member is shown in Figure 3.2X.6a. This mem-
ber, generally, is found in the central zone elongated parallel to the
shape of the basin whereas in the far eastern and western margin areas

it is completely absent in : atigraphic sequence. The B-6 Member

is thickening in the nar her rn parts of the study area with

thickness upto 70 arf@™d@.ilatre r.é y. It is gradually thin-

he) arts of the area (Figure

- o | *‘—'
of the ‘member, generally, gradually
\\ N

?\\ itional fault is apparent

1 the eastern area are post -

ning towards the

3.3.6a). The dep

increases toward$ ddy area except in the

eastern part, w

(Figure 3.3.6B). ithin this member indi-

cates that almost g western area are syn-depo-
sitional faults wheres

depositional faults

In V e '

c!- r"
‘l‘ to tluck band of poor q

ber is characterized by

alternation of t ality lignite, semiconso-

lidated gr ? diﬁs ome bed of micrite.
The micntﬂuy erﬂﬂ H:lna s of the sequence.
Ligni mal QTA*?T e while semi-
cuns;ﬂ at nm gﬁa}rsgn agr pre@r:grant in the

lower and upper parts of the sequence. Lignite is black, dull luster,
hackly to earthy texture with some fissilities and most of them are
attrital coal. Totally 13 thin to thick bands of poor quality lignite
are present in the western flank of the active mine pit. However,

some of them thin-out southwardly. The semiconsolidated silty claystone
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and claystone are gray to dark gray, highly calcareous, laminated to
thin-bedded, with common to abundant bioturbation in place, fossils
of Melanoides sp., Viviparus sp., Ostracods, fish fragments, plant
ramains and lignite flakes. Intraclasts of intraformational conglo-
merate is common throughout the sequence and in each sedimentary

cycle and the grain size decreases upwardly, Load structure is also

common and some of them appea

ea; Wﬂpart structure.

In thin se BTt 2P es te (Folk, 1962) from the
active mine pit s of sacharoidal texture

of calcite with s

The geneglli JFith R » correlation of the B-6

Member of Mae Moh bafigl if Shewiry . - \: .3.5¢.

3.4 C-Formation

The C-Formation 10st formation of the Mae Moh Group.
It overlies partiy o pcgnformably the B-6 Member,
and underlies urigOnfor the f- Quaternary Period.

|
This formation is_ﬂlled Red " bed™ By Longwor sH CMPS Engineers (1981),

ﬁ“ﬂ’ﬂq NYINETHS ™

Lith&d ogically, it 15 r.:haractenzed by semmnnsuhdated
smue&wqﬂ&mwwq@ﬂmﬁ laystone in
the lower and the upper part of the sequence, and siltstone, sand-
stone and conglomerate in the middle part of the sequence. The cal-
crete, color mottling gypsum crystals are abundant in place. However,

gastropod fragments are reported from the upper part of the sequence.

This formation is rather confined within the two major fault -
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zones, It is thicknening in the central part of the study area with
thickness over 400 metres (Figure 3.4a) and thinning very rapidly to-
wards the eastern and western margins where it is either entirely ab-
sent from the stratigraphic sequence or present only a few metres
thick. The study of some faults within this formation, based on

stratigraphic sequence and thickness, shows that almost all of faults

are syn-depositional type.. Howeve v‘ me of them can not be classi-
fied and are grouped togetile étiated fault (Figure 3.4a).
——

'been subdivided into 3

\\\\\ ending order. The genera-

e member is shown in Figure

In this stud i

members as, C-1, C-2 //-

lized lithostratigrag \

3.4b.

3.4.1 C-1 Megbed © =
,ﬁr T

The C-1 Member, “f member of C-Formation, is

fine-grained clastic

characterized as—g

association wit o ‘¥lastic, The lower
@

limit of the mamb@ is ma olor %}rstuna or silty clay-
stone, and the up ei Iimit is marked at the base of coarse-grained

clastic mcﬂ u&g mmim qugne and silty clay-

stone, rTed cnlnr with \rarym! shades ofgbrown, yellowsand some gray
culorm’-] ﬁ if]pﬁzu u m gmfl angins patches
and sput of calcrete, color mottling, and abundant small sized
gypsum crystals (Firure 3.4.la). However, it is noted that large
selenite crystals are abundant on exposed surface, According to

Brown et al. (1953), during the Second World War when gypsum could not
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be imported for use in cement manufacturing, approximate 1,000 tons
of gypsum were mined from this area, Some of the semiconsclidated red
silty claystone and claystone contain fragments of gray claystone and
gray-colored veinlet (Figure 3.4.1b). One distinctive feature of
this member is alternation of thin to thick bedded of red and gray

claystone or silty claystone, e lower part of the sequences. Plant

remains and rootlets are alsc \ '_r! he gray claystone. The upper
tly cmﬁaf red colored semiconsoli-

dated silty cla}"'st aystone,

in .cengral part of the study

DAY

AUl t5z0 (Figure 3.4.1c). The

N
W

This meg®r i€ # e
thickness varies frgm gvar 20€-a AT \ & central area to only a

area and confined & ]

few metres thick at ghemargs = =gnv @rthern and southern parts,

the member appears as rereas in the eastern and

this member is sidght 1 n the ‘eastew). western and northemrn
-

A~F X
margin, but in the : -%.f y extent. The depth
F ]
0 metres below the mean

western parts, appear as The subcrop boundary of

to the base of th& member varies from over

sea level aﬁﬂﬁﬁ]ﬂﬂ-nfwzjﬁmbmm the mean sea

level at thegmargin (Figure shapes of the structural

““““‘WW@QTWW?Wﬁﬂyﬁﬁﬂ“m‘“ "

conformable wi the structural contoure of the others underlying
members.
3.4.2 C-2 Member

The C-2 Member is bounded on top and bottom by medium to

coarse-grained clastic rocks. Lithology of the member is characterized

part
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Fig. 3.4.1a Padfogfaph/of Caresslab showipg the gypsum crystal
&7 Y A\ .
scatteged 8 -aE1?=£%- alidated red silty claystone.
(£rofi bafeifo desLM 24724 ‘aty dépth' 173.70 metres)
ol
..455

CN

Fig. 3.4.1b Photograph of core-samples showing gray claystone

fragments and gray color veinlets.
(from borehole LM 28135)
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by semiconsolidated claystone, silty claystone, siltstone, sandstone
and conglomerate, with fining upward nature, The middle part of this

member is predominantly composed of fine-grained clastic rocks.

Semiconsolidated silty claystone and claystone, similar to

those overlying and underlying members of this formation, are red,

brown to dark brown coloTs\wi mgn yellow and purple mottles, me-

dium to high plastici® e sum and plant remains, and
gh p HErete, &P P

gray claystone fraw" | bidated siltstone and sandstone

are poor to moderage 1 'v‘ f“gm . ddish brown, and with some
calcrete and sidej 4o ot nﬁ part,. “Semiconsolidated conglo-

it size varies from granule
to pebble composingfna s ;'_ 2 chert Vsandstnne, limestone and
7 oW to moderate sphericity,

yelcanic rocks, angudfan

and poorly- sorted.

This member is-fei: we' imited in areal extent than

the C-1 Member V_A —extensiv ' ‘the C-3 Member. Its

subcrop boundary-gg close cep fie southern margin where it is

open underneath thegbasalt trap. Jhis member, like the others, is

ensctest OpILBED VIVED T8 AE)T over 75 nevees

thick and thining rapidly togards the gastern and wgstern margins

e RARIDIUHBIAING AR ey ehioming

(Flgure 3.4.2a). The depth to the base of this member is increasing
towards the central part of the study area (Figure 3.4.2b). The shapes
of the isopach contour and sturctural contour on floor of this member

are slightly conformable,

The generalized lithostratigraphic correlation of this

member in the Mae Moh basin is shown in Figure 3.4b,
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3,4.3 C-3 Member

The C-3 Member forms the uppermost member of the C-Formation.
The upper limit of the member is placed at an unconformity with depo-
sits of coarse-grained clastic sediments of Quaternary Period. This

member is overlying conformable the C-2 Member with sub-horizontal

bedding plane, Generall can be separated into two

parts, the lower and he These two parts are different

in characteristics. of the lower part is

relatively wider gross picture of this

member is silting

The lowWer ga: £ thisi member c Tises of semiconsolidated,

medium to high plaSt claystone with minor bed

of siltstone and sa sredominant but wvaries in

the shades of yellow, ' The red color is both primary

color and céaused by alcrgte, and color motting

\,;j 1e and sandstone are

of yellow and y —are
found in the 1awaEpor‘ = Lﬂis also noted that the
red-colored rocks afntain some grayclaystone fragments and/or gray
wintees, A YUY INUNINYING

n ¢

AR TR AT T YT

medium§ to high plasticity of gray claystone with minor siltstone and
sandstone beds. The bottom part of this portion, there is high car-
bonaceous content in the form of lignite., Mottled feature, gypsum
crystal of needle-shaped and calcrete are locally present. Rootlet
is also common in this upper part, According to the lithological

logs LM 1906 and LM 1924 by EGAT, this high carbonaceous zone contains
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gastropod fragments,

The approximate subcrop boundary of this member has been pre-
pared and the boundary is indicated to be closed except in the southern
part where it is open underneath the basalt trap. Thickness varies in

is member is also thickest in the cen-

range of 8 to over 19U métres

., and i gbnfined within the two major fault
zones similar to thewek R members’ » 3.4.3a). The structural

contour on the floas of this member are rather

conformable (Fig

The gene i #84f fithostratigraphic correlation of this mem-

ber in Mae Moh basiy

AULINENINYINg
ARIANTANNINGIA Y
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3.5 Proposed lithostratigraphy of the Mae Moh basin

Lithostratigraphic succession within the Mae Moh basin com-
prises of 2 parts, the lower succession, and the upper succession.
This study is focussing upon the lithostratigraphy of the lower suc-

cession which is characterized as Mae Moh Group.

Vﬂ/

The Mae M Dup Oy r1 furmahly the highly folded

pre-Tertiary rocksS ly the unconsolidated up-

per succession. le Mae Moh basin is ob-
tained from bot in the active mine pit,
and data as well®3 reholes. The proposed
lithostratigraphyfof Mad Mol , characterized as Mae Moh
Group which is furtl ainly on lithology and sedi-
mentary structure wi imeéntary environment, into 3

formations, 11 membe "l'?“a‘;yE ithostratigraphic units re-

cieve their in DA T b & 3.5.1a),

Detailgﬂ d&scriptioﬁgbf each litgﬂLtratigraphic unit 1is

given mdeﬂtnﬂﬁﬁﬂ,ﬂs wgmblnf‘]jpt?r [II. However,

a brief desgrip presenta& in the fo gn1ng passage.

A Rk SHUBAINYARY) covco core

gralned clastic associations while the B-Formation is made up predo-
minantly of fine-grained clastic rocks and coal bands. The A-1 Member,
about 9-52 metres thick, is made up of fining-upward sequence of
conglomerate, sandstone to clayey siltstone. The A-2 Member of upto
88 metres thick consists predominantly of varicolored claystone, silt-

stone and some fining-upward sequence with coal bands in the upper



Table 3.5.1a Proposed Ihﬁostrutiurﬂphic clossification of the Mae Moh Group ( not to scale )

atigraphy
Group |Formonon| Member Bad | Graphic |Thicknsss(m) Sadimenio »}%‘df’/ Description
x‘g* ¥
i - P | _ET 90 #mi - cons .rocks & rd slty CLST B CLST in lowsr port, gy col.w corb.
c=-3 I *::‘ | = : __“pﬂ“ giter B gosiropods in upper pori .
"""l e 2-93 - ﬂ !.m — gons. rocks § m.= o c.=g. claslic rocks in upper B lower poris,
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L 1 ———
§ m B24 = gt e S ol
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[ T |
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mA- 1% A BN D .
P 1 ] ; samj= cons. rocks g oltarnction of fine - 10 ¢.-g. clostic rochks , voricolorad
Tf_l_ -in =09 introciosts, fining upward lood sbruclume w_LGT or highly corb.at the fop , gostropod.
| |
Ik N ' dapanit d work :
‘It A=l "'-'-"F"'"-':'*'*""'I' 9-52 :::‘l-WHBIH v-|29 Soponil; Slomd mexk, semi=cons . rocks § m.to c.-g.clostic rocks, varicolored, goairoped .
e :

B¥L



149

part. The B-1 Member, about 38-217 metres thick, is characterized

by thick sequence of thin-to medium bedded claystone in the lower
part, some coal bands in the middle part, and laminated to thin-bedded
claystone in the upper part. The B-2Z Member, about 10-60 metres
thick, is the lower economically coal seam. Each bed of which is

characterized by coal in the er part and parting in the lower part

of coal The B-3 Member, about

@.ﬂnatad to thin-bedded clay-

T—
mbér, about 20-80 metres thick,

except the B2.1 Bed is
15-38 metres thick,
stone with minor
is another econ s been exploited. The
B4.1 and B4.5 Bes the B4.2 and B4.3 Beds
are characterize and parting in the lower
part, and the B.4 at makes up predominantly
of parting with so he B-5 Member, about &60-100
metres thick, consis in-bedded claystone and silty
claystone with some i “é;éggf';gg opod fagsil and bioturbation in
the lower and W ,,.,_”’.-.*:;._-: he sequence — Tk e B-6 Member, about
y,.— ——————— Td

15-65 metres thim . stone, silty claystone

and coal band wit ‘gome micrite be&s small amount of siltstone-

smdstane—ﬁ-ﬂﬁ{% ﬁﬁlﬁéﬁ W'Et’a- ber usually con-

tains biotu$bation, 1ntrafuimat10nal conglomerate, fish fragments

= SRARINT U NV AH VG o o
Member of upto 190 metres thick are characterized by varicolored of
fine-grained clastic rocks, whereas the C-2 Member contains additional
coarse-grained clastic rocks. It is noted that the rocks of A-For-
mation, C-Formation and B-6 Member are weakly consolidated, but the
others are consolidated and well compacted. All of sequence of the

B-Formation are highly calcareous except coal bands.
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The attitude of all the sequences are sub-horizontal except
those which are located close to faults. The marker beds for litho-
stratigraphic correlation in this area are all coal seams or bands,
siliceous hard band within B4.1 Bed, two typical parting of B4.4 Bed
and gastropod beds within B-1 Member. Besides, the lithology of each

unit is rather unique which

prpduces specific signature of geophysical
logs. [ ‘

Subé upgnf each lithostratigraphic
5 \ \\\\\\ .sopach map and structural

upper succession el ggicar \-\\\\ of the Mae Moh Group in

the study area has jBec \Q

3.5.2 The _, ipper subcession

The app
unit has been prep

contour map. Dis posits of the unconsolidated

g 3.5.1a.

Succession lies unconformably the

Mae Moh Group ¢

: ‘- erally exposed as small

hills in the sa V a dt Ban Mae Pong, and some

areas of msidenﬁal quarters 1 e Mae 1[1' Lignite Mine. It com-
prises of éj d, silt and clay.

Clasts of gﬁ dﬁ ﬁﬁﬁﬂﬁj ﬂ%ﬂ moderately spheri-
city stone m lﬁje, chert, and
vnlc%maq fiﬁ ﬂﬁﬁﬁﬁﬁ ence from sub-
surface geology indicates that the thickness of this sequence in the
vicinity of mine-grid W23 is over 50 metres, and the lithology ob-
tained from geophysical logs is mainly characterized by fining-upward

sequence. It is noted that top soil and recent channel sediments are

also included in this succession.
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SCALE IN METRES

Sedimentological Studies of Some Tertiary
Deposits of Mae Moh Basin,
Changwat Lampang

Subcrop Geological Map of"
the Mae Moh Basin

Pol Choodumreng , Depariment of Geology
Groduate School , Chulalongkorn University, 1983

Fig. 3.5.1a
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3.5.3 Fossil contents of Mae Moh Group

In this study, fossil samples have been collected from the
upper part of the B-1 Member up to the B-6 Member of the active mine
pit. They were identified by Mrs.Rucha Ingavat of Geological Survey
Division, DMR. as gastropods of Paludina sp., Viviparus sp., Physa

sp., Melanoides sp.,

siluriforms, fragments 'of amphid flMnd ostracods. The photographs

of fossil assemblage am e aghic boreholes indicate that

fish fragments are _giFesfy B-Formation. Gastropods

are predominantly pifes a\coal band. Paludina sp. occurs
in the upper part of E Member = " sp. and Melanoides sp.

are the most commbn : The former is used
as marker beds at ipperypaTt B-1Member, and the latter is
more predominantly pf‘és per part than in the lower part

inaptly present in B4.4 Bed.

l}.j!f.. A-1 Member and C-3

of the sequences

Besides , gast fopod |

Member. Dstracuﬁs presen “sOme parts& B-3, B-5 and B-6 Members.

L o421
q RGN BB B

this s ud]r as B4.4 and B4.5 Beds (Sithiprasasna, 1959). Photographs
of these teeth were sent to Prof. Dr. G.H.R. von Koenigswald in

Netherland and further identified as Stegolophodon praelatidens n.sp.

of Lower to Middle Plioccene (Von Koenigswald, 1959). However, in
1983 a team of DMR, paleontologist and geologists with over-seas

paleontologists were given the vertebrate fossils from the Mae Moh
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mine geologist., Consequently, Ginsburg et al. (1983), and Ginsburg

(1983) identified them as carnivora as Siamogale thailandica. The

fossils in the collection of the Mae Moh mine, Ginsburg (1983) iden-

tified the rhinoceros as Rhinocerotini indet. cf. Gaindatherium and

the mastodon teeth which had been further reevaluated by P.Tassy as

only Stegolophodon. The MaeiMah)lignite (B-2 and B-4 Member) is

belived to be the nﬂ:;», oY ofegtliddle Miocene (Ginsburg, 1983).
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