CHAPTER 1

INTRODUCTION

1.1 General

The Tertiary deposSits nd are found in isolated basins

ﬂ basins have been identi-

ﬁk:ﬁ:\h\ cnuntry, including the
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~':-: \\ tectonic basin to small

,\\\\ of a connected set of
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sub-basins. Theref®re e ' icluding sub-basins should
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of limited extent.
fied and they are d

areas in the Gulf o Se.a (Figure 1.1a). The

size of the basins vas®
intermontane basim.
exceed sixty-one. ry basins overly on  the
unconiormity and are overli: onsolidated deposits of Quater-

nary Period. These Te g from each other in many res-

pects. The i'__- t‘ ce within the basin

varies from below ﬁan 23 If%ta slightly above the

mean sea level at Krgbi basin in the,south, to 320 metres and 1,000
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north, respectively. These egevation dgferences arumhahly the re-
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nolaglcal data of these basins indicate the age range from Upper Eo-
cene to Pliocene (Table 1.1a). The tectonic setting of these basins

are different ranging from full graben, half-graben to syncline.Howe-
ver, some similarities exist among these Tertiary basins, namely,basin
shape, environment of deposition, etc. The elliptical shape of the

basins are generally elongated following the regional strike of the
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Fig. 1.1 a Onshore Cenczoic Basins and Offshore Tertiary Basins of Thailand.



Table 1.1a Summary of the ages of Tertiary basins (Basin numbers in brackets are

referred to Fig. 1.1a) (after Chaodumrong et al., 1983).

ﬁ Region Basins References
Mae Soon (Fang-2) Buravas (1975)
Lampang (18) Pariwatvorn (1962)
{Mae Ta) Ingavat (1981)
. von Koenigswald (1958), Buravas
Mae Moh | (1973), Ingavat (1981), Ginsburg
{1983)
Northern Buravas (1973), Endo (1964, 19686),
Thailand Ingavat (1981)
Li
{32) Ingavat (1982)
Ingavat {1983)
Brown et al. {1951), Endo and Fuji-
Mae Sot (36) vama (1965), Uyeno (1969}, Buravas
(1973)
Phayao L JAB3um etal. (1970)
v, X dediund (1972) in Achalabhuti
Krabi (49 (1975)
| il
Peninsula m e
Klong Wai Lek
(Krabi mine) § &x | Miocene g Ingavat (1982)
%Wﬁmm (197 ), Woalnds nd
Gul§ bf Thailand igocene—Pliocene Haw (1976), Paul and Lian {1975)
Gulf of o
Thaila . -4 - m
a Haw (1976}
Central
n':.". Chao Phraya 7 Oligocene—Pliocene




older formations, varying from north-south to NMNE/SSW directions.Pa-

leontological evidences of the sediments within Tertiary basins, gen-
erally, indicate the non-marine or fresh-water depositional environment
except those in the Gulf where there are evidences of marine influence

in the Tertiary stratigraphic sequence.

It is noted that NalBe 111 of the Tertiary deposits are
clastic sediments of fluwiatile trine origins. Besides,the

Tertiary deposits are maliady overla '-‘.-___ to coarse-grained ter-

\\\\\ n relatively low,therefore
aTE \-\\ posed. Any attempt to

cially based on the data and

rigeneus- strata o to the fact that the tec-

tonic activity duri

information obtained | T8 ¥ifivestigation.

Most geologics 3 Tertiary deposits have been
motivated by the extrastian ol , rpes of mineral rlesuurr.as with-
in these basins V'_—‘:- coal, petroleum, oil
shale, and diatum. c%/e coal-mines, ranging in
coal rank from ligngt to high vula}lle C bituminous, are located at

e oh, mﬁu Y B KGRI Gootoum sptoraion

and prnduct:l. programmes arg ECtiVEl}’ arried out evaral Tertiary ba-

sins ) 8 i) o DY Bb¥hnd ’Wla&l '}ﬁ ] the noreh, and

Phnsan“lluk basin in the Central plain of Thailand. O0il shale deposits
have been found in many intermontane basins in northern Thailand, nota-
bly, Mae Sot basin, Li basin, Chae Hom basin, and Lampang basin, etc.

Diatomite deposits have been investigated in several sub-basins within
Lampang basin. In addition, numerous exploration programmes have been

planned and partly executed regarding the coal and petroleum resources



in many on-shore and off-shore Tertiary basins.

Sedimentological studies of Tertiary deposits are therefore
useful not only for the progress on knowledge of geology of Thailand,
but also benefitial to the development geology of mineral industries.

It is also noted that, geological contribution on Tertiary geology is

extremely limited at present Jhis is basically due to the fact that

almost all informationand dats tter are kept in confiden-

2 present investigation
under several reasoming Fi st » Mol basin has been geological-
I of intermontane type. Sec-
ond, intensive explorat ably, drilling exploration,
geophysical etc.!}ave be é‘ﬁl 1at sub-surface geological in-
formation are prf mz:-'-:ﬁ_-'?‘ dings of the present

study will be ver}ry&

programmes of the Elictncit}r Generatlng Authority of Thailand (EGAT.).

Last, it is ﬂpuﬂ (}%I-EJ% %}Wﬁqrﬂ@ contain the complete

lithostrati h}r representing the mtermunta.ne type of basin which
BT P 8 YP
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1.2 The Stud}r area

cenr. coal development

1.2.1 Location -«

The Mae Moh basin is mainly confined to Amphoe Mae Moh,

Changwat Lampang in the northern part of Thailand. The basin lies



approximately between latitudes 18° 16" to 18° 25' and longitudes
99° 34' to 99° 46' . The shape of the basin is roughly triangular
elongated in the NNE/SSW direction. The basin covers approximately
80 square kilometres, with the maximum width in the east-west direc-
tion of about 7 kilometres and maximum length in north-south direction

of about 16 kilometres.

The studyared ateé outhern half of the Mae Moh

=5 Ely 32 sguare kilometres, from

basin covering the tota

latitudes 187 16! es 99° 40' to 99° 46' (Figure

1.2.1a).
1.2.2 Phy®
The topogrép € Mo ij h*basinis generally flat to slightly
rolling with the avergge. g gund tigh of 320 metres above the

mean sea level {F1gures ,2a). The basin is bounded by

o
e

steep, rTugged véi- My drgcks on the east and

west, whereas v: s covered by a basalt

I

trap of Pleistoceme age.

AU ANUNTHRABT  ernscer v

and dry season. The west orysouthwest monsoon stargs, from May to
ey 3 B 4613 B MNP Y B s v
Cool waathar prevails in the basin area during late December to
Februa¥y.The annual mean temperature of the area is 25% C with mean
maximum temperature of 37.6° C in April and mean minimum temperature
of 12.1°C in January (1972-1976). A maximum wind speed of 120 kilome-
tres per hour has been recorded at Lampang, but the average wind speed

is generally low throughout the year. The mean annual rainfall is
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1,212 millimetres with 85-95 percent of the annual rainfall occuring
during the southwest monsoon. The variation of annual rainfall is in

the range of 20 percent above and below normal.

1.2.3 Distribution of boreholes and seismic traverses

Up to present, thexejdge, altogether about 4,000 boreholes

&ypruximtély 100 boreholes per
: i’@of the borehole ranges

in the study area with mes
square kilometre.
from 60 to over 70 \t{\ of about 150 metres

below the present

rehigles can be classified into

three main categori , ot \

a) Explor ¥ i an be further subdivided

put geophysical logs.

a. ; ch coTim }'sical logs

b) GeateBn ical

c) Stratig;ghic holes, Wh geophysical logs.

SREWNHNINDT. e
NN N TAPT FO 00N (1ML

wing the mine grid system.

20l “" cal logs, and

-

1.3 Objectives

The study primarily aims at utilizing the borehole data



10

supplemented by detailed laboratory analyses to define the sub-surface
geology of Tertiary deposits of the Mae Moh basin in terms of 1litho-
stratigraphy and sedimentary facies in particular. Additional attempts
will be made to describe the origin of coal and to reconstruct the de-
positional environment of the coal-bearing sedimentary sequences of

the Tertiary deposits within tj

f\

1.4 General approach ar

Generally, rpretation of sediments are

directed toward recCon nment of deposition at a

particular time and e basin where sediments

are deposited as ied approach to the

study of sediments, asin Analysis", is simply

the application of ology to be geological
history of the basin. the sedimentary of the study
field within a basin j ial arrangement. The vast
amount of subsu V_ —Into) }akes possible what has
come to be called i T% real situation in

"Nature" is undnuhtq‘% complex, bl&,clearly lithofacies analysis is

= oo S BHERIREIRAT o o e

the pattern f%lr predictive purposes.

WIRINIAININGARY. ... ...

study, five basic steps of approach have been proposed :

a) Review of the+existing data and information
b) Field investigation and laboratory analyses
c) Data preparation and manipulation

d) Data analyses and evaluation
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e) Interpretation and conclusion.

The review of existing data and information include the litera-
ture review of theories and related case studies, the review of geolo-
gical setting of the area from previous investigation, and the review

of available subsurface geology and geophysics of the study area. Par-

logical logs obtained f&Q 1 _ fs (Figure 1.4 a); geophysical
logs of following pa mel ‘-*u-ta.. short and long density,
resistivity, self- famm : utrurt, and ground seismic
reflection survey oif 3 kifie \\ (Figure 1.4 b). The
aforementioned subs *"'” ’b\ physics of the study area are
exclusively obtaine ?‘ € erat:.ng Authority of Thai-
md.d
land (EGAT). %
el o

According to the gaie »-." oleés that shown in figure 1.4a,

AT J ' . s
four boreholes of these Were -re ach e basement of marine Trias-

sic rocks, Lampdy a‘"f--" e ene LoTSh --ﬁ-i—--_—'-;:; study can be subdivided

into 4 categories E 0 |'|'

’ ’f‘fmﬂﬁﬂiﬁﬂ AR
PTETHm TR

c) borehole with geological and geophysical logs, total 158
boreholes

d) borehole with geological log, total 10 boreholes.

It is against this background information, detailed field and

laboratory studies have been subsequently formulated and carried out.
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The detailed field investigation includes the examination and measu-
ring of the geological sections in the active coal mine pit, and the
sampling of geological materials. The geological samples obtained
from the field sampling programme and drilling programme have been
further analysed in the laboratory. The sedimentary structures have

been studied from the polished slab and rock slab, whereas the

d by the petrographic method.
' the clay mineralogy using
the X-ray diffract senerator, model 1730/10,

nickle-filtered c '25 MA, scanning speed

2° 20 per minute, 4 second, and multiplier

\

1).

The next sta 1 the geolag ‘ all and geophysical data,infor-
mation obtained from p t}‘f 2. =- prepared and manipulated in
such a manner that they ca apppopriately utilized for lithestrati-

graphic and facié apresentations are fi-
p P

e
|

nally prepared, V ¢ pcation map, geological

and/or genph}rslcamdnll chart, geological smtmns structural con-

tour map, F’Tﬂ gwﬁ%ﬂwrﬁﬁ ﬁ %ufnes, and etc.

ta acquisition ‘and data preparatmn e%nyad in the

presei aﬁﬂ FER TR THB b

Since the stratigraphic analysis is a prerequisite of the-
sedimentary basin analysis, because there is an obvious relationship
.
between the characteristics of a given sedimentary environment and
the sediments that accumulate there. Some adjacent environments show

quite contrasting conditions and sediments; therefore, the rocks produ-

ced by such environments will be strikingly different. These



£8800

)

Review of Existing Data

and Infarmation I ; § and Laboratory Analyses

ete.

Fig.l.4c Stages of data acquisition and data preparation In reconstruction of basinal analyses .

1
Existing Literature Subsurface Geology Sampling of Geological
Concerned and Geophysics Materials
t 1 E
Ggological Logs | Laboratory Anatyses | =
: Rock Slab 3
Thin Section <
i ; if

Caliper Gamma ;_ =

Short Density  Neutron E

Long Density  Self Potential !

Resistivity -
. =
] 5 g
‘ ~
Geglod é
. Well tion Map <
< Geological and/ét Geophysical DelilsChart /s T
ONIT) e 2 VIEI 16 B :
| . *
' : -
Seismic Basement Profiles Map g

Sl



16

differences may be sufficent to warrantdifferent designations as litho-
stratigraphic units. Thus adjacent lithostratigraphic units typically

represent adjacent depositional environments.

In this study, an attempt has been made to establish the litho-

stratigraphy of sedimentary sequence within the Mae Moh basin requiring

used in organizing #%Taf" ni h fe hierarchy of formal litho-
stratigraphic unit | x; , member, and bed. The
definition of these jn '.-';b‘“:* : }; »mahla criteria, and the
extent of lithostratil@raphi _- ‘ : ned solely by the extent
of their diagnostic fe@itu ‘ thoStratigraphic units receives

their informal name at th

A sedim h-.".";:T;.'.:::mr.:rr:::::"‘ distinctive rock that
T LY
from under certailnc- n, reflecting a particu-

lar process or envxfonment Facies may be subdivided into subfacies

or group "ﬂ uﬂ’}aﬁ me‘wsﬁﬁ"ﬂﬁneadmg. 1978). A

sedimentary $hcies can be de?ined and dlstlngumshed from others by its

oo R AR TIE I HATY B B riccomn

[Selleﬂ, 1978). Individual facies relationship according to Walther's
Law of Facies (1894) is that "only those facies and facies-areas can
be superimposed primarily which can be observed beside each other at

the present time".

Facies are important because their recognition and analysis



17

provide the basis for an environmental interpretation of stratigriphic
units. The interpretation of the facies is to combine observations
made on their spatial relations and internal characteristics (litho-
logy and sedimentary structure) with comparative information obtained
from modern environments and from other well studied stratigraphic

units. The method, su-calla;

tology", which is the generali ot _based on comparative studies of
several similar modermmand ancien Es or facies models are being

iggested by Walker (1976)

ies analysis or comparative sedimen-

used in the prese
that a good faci » besides being a generali-

zation of a num

a) It can sgrvd &7 -, any real example can be

compared.
b) It can act s'%;:mtt d GUIDE for future observations.

c) It can act as .in new geological situations.

d) It an ation of the facies in

-

CHANISMS .

U

In this stqu, the facies models previously developed by Selley

(1976) and ﬂluﬂ{}fwaﬁ ‘}qe‘j WH{]}ﬂf‘}ms analyses. Besides,

techniques nﬂ subsurface faca,es analysu by Selley &1}?3} is employed

" RIS NN Y

After the facies analysis has been carried out, the interpreta-

terﬂfyﬁl

tion of ancient sedim;ntary sequences or the reconstruction of deposi-
tional environment is m;ha. Basically, there are three stages of

interpretation, namely, the formulation of initial working hypothesis,
the development of a paleogeographical interpretation, and the realis-

tic interpretation.
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Finally, the geological evolution of the Tertiary deposit in
Mae Moh basin has been synthesised and proposed. Emphasis is made on

the coal formation within the sedimentary sequences.

The overall studies methodology and approach employed in this

study are summarized and pres

d in Figures 1.4c and 1.4d.

1.5 Semi-quantitative ' iwe abundance of clay minerals

Quantitatiwe ion\of minerals by X-ray diffraction in

whole rock are v e measurement of inten-

sity of X-ray dif and comparision with a
calibrated standar antitative determination

of a relative abund re determined. According

to the corrected. sampl fMiterpretation within "B Forma-

2 L1 1_'{' BT -1‘-“ =39 9
tion'" of the Ha.ﬂ- Moh GroSpsps Vi, d

\(! al will produce X-ray

Different s
peak of the same gms 0 mother wa)w the same mineral in dif-
ferent samples will fen ﬁﬂduca thésame intensity. So, the intensity

v e WA ADE SRR ol

used directly as a measure of its abundgmce. The inténsity of peak is
Sffecai wm &ﬂjlmlunlglnﬂnﬁ,ﬂtru effect ,
compusi:!ion variation and experimental variation (Cubitt, 1975). The
percentage of minerals vary directly with peak intensity. The matrix
effect are produced by a.ﬁsnrption and reemission of X-ray by certain

elements in the matrix. The composition variations are resulting from
differences in the degree and nature of crystallinity of the particle

in the matrix. The experimental variation can be ascribed = in three
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sources : 1) inhomogeneity within replicate, such as slide thickness;
2) differences between prepared replicates of sample; and 3) instru-

mental fluctuation.

A measurement of the basal peak area of that clay mineral and
rim and Bradley (1954), and Weaver
(1961) were used in A, )Ea is an outline in semi-
quantitative analysis @& . ‘& .ﬁaf clay minerals in this

study.

1. CrusH togbrfak -dc ‘ h jaw crusher

2. Quarteri
3. Grind tRe into powder size (less

than 2 micron), normally : uad, then store in glass

bottle.

acid (pH 4.5-5.0) m
5. Rémove ®pganic matter géith hydrogen per-oxide.

ﬂ ¥ &Lm&m B b cnen cxanser co

the centifuge tube.

AT SAUNBIINHAR e

8. Repeat steps 6 and 7 for 2-3 times

» acetate and acetic

9. Smear of wet paste on glass-slide (Gibbs, 1965)
.

1.5.2 Chemical pretreatment

a) Removal of calcium carbonate

1. Place a suitable amount of sample into  bottle of



Removal
Calcium carbong

l

Removal Organig

Matter
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Core Sample e Storage
for Reference

1

Size Reduction
..Jaw Crusher

oflgiv by Dish mill
: ’» fhah 2 micron)

ﬂ\\\ S
—3 "\ \\\\.\

N\

FETINE
\ \

,u' 2

Fig. 1.5a

i

ARD
Heat 550 °C

XRD

!

Clay Mineral
Identification

Flow chart illustrating the semi-quantitative determination of
relative abundance of clay minerals.
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sufficient height

2. Pour a suitable amount of sodium acetate buffer into
the bottle (Sodium acetate, 1 N, 136 gm. per liter, adjusted to pH

4.5-5.0 with acetic acid).

3. Place the bostle bmagboiling water bath to expedite dis-

solution. The bubblesyg ‘ a®ide should appear.

4. Stir.sample-4-5 times per“dayhuntil the bubble ceased.
The sample are ready

b) Remoy

1. Pburv z ] ;~5~ cide, % into the bottle.

2. Place th 3, T, pbath, the temperature Should not
excess 70%.
3. DeEe S e LTy E‘ eased. The sample

should lose its -3 

Hﬂh ﬁﬂsﬁpg ﬁt hadis 1:1E1]1ed water.

ama@ﬁ%ﬁmﬁwmaﬂ

Clay minerals have platy crystals. After the smear of wet

paste on glass-slide technique (Gibbs,1965), the (001) crystal face
will always lie parallel to the surface of the glass slide. When X-ray
strikes the clay powder, the X-ray will strike the (001) crystal face

and yield the (00f) reflections and produces an X-ray pattern on the
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strip chart recording. Different incident angle (8) on different types
of clay minerals produces different(001) reflections. The first ref-
lection is (001), the second is (002), the third is (003), and so on.
From the angle of incidence for each reflection, a "d" value may be
calculated by Bragg's Law, The "d" values are related as follow :

(002) = 1/2 (001),(003) = 1/5 (004) = 1/4 (001), and so on.

The values in d(h“] of.mf“a?1r~: *piogic reflections of current clay

minerals, after diagnestic trea vs"8hown in Table 1.5.3a and

X-ray diffraét i€ fwere obtained lising Phillips generator
(model 1730/10), n idiation generate at 30
kilovolts and 25 mi \speed at 2° (28) per

minute,rate metre 3 0 g and multiplier 1.

£l

= | ‘
1.5.4 Clay mimerdl*Bércé alculation

After Jatt the comple aftern, the (001) peak
Al

of each kind nf‘ﬁf:__‘_______47 Yeelation is used as their
W

!.1

5emi-quantitative.iﬂterminatlan 0f relative abundance. The method are

““““ﬂuﬂqwﬂﬂiwaﬁni

Braw the backgrugnd curve under the bas peak of each

clay n@ W'] maﬂ ‘ﬁﬁum&d w']f%:%q E-lcﬂ a%]the peak are

7 ﬁ 1A A° and 10 A® » Tespectively (Table 1.5.3a).

b) Measure the peak area under the basal peak (001) using

square grid pattern method.

c) For collection the intensity of peak area, divide the

area by correction factor; the correction factor depends on the clay
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Tableis3a Values in d(A) of the characteristic reflections of the series (001) of current
clay minerals, after various diagnostic treatments (after LUCAS, 1963).
(N = natural, untreated sample EG = ethylene glycol
500 and 550 = heating treatments)., (after Thorez, 1976)

a-psamng m k&
MINERAL STY:BOL T L] @ -] LA L | 13 ra 15 " (k]

Kagisnine £ N

Smecntes : 200 No——————— & &
[Monimonilonites)

Varmigulsoe

Palygorsite

77 \\\
Sesoiie SEF l / r\

y \\

or the current clay minerals, after the

Table1s.3bValues of thebass
classical tdentsfrcn = natural, untreated sample

EG = ethylene giys / eating to 500°). (after Thorez, 1976)
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mineral. For montmorillonite, divided by 4; for illite, divided by

1 ; for kaolinite divide by 2.5.

d) The weighted peak areas of clay minerals present  are
summed, and the weighted peak area of each mineral times 100 and divi-

ded by the sum of peak area give the relative weight percentage of

1.6 Methods in geo o *ntq:m

shed for many years as

each clay mineral prese

Geophysi
This method provides

3 ;\:\\xxﬁ ethod of obtaining ac-

‘;pth, . thickness and

an important te
a cheap, when co
curate
quality of coal in to well understand the
subsurface geology o basin, geophysical log is
one of the most importast peranes ) geological subsurface inter-
Sh/obtained from  the

Y )
,4¢ EGAT.), two probes were
!

Pretatiﬂn. Ac bra RP-—EO—gFeOH vRIoAal P08 WR
Electricity Genera
used, namely, den51ty probe and neutrnn probe. Density probe is

s BRI =

density, andl/long space dans1ty, whereas neutron prnhe is consisting
=@ RV ATDI U INTAN e
sistivity, and neutron. All the equipment is mounted permanently on
the four-wheel-drive logging trucks. After the electrical signals

are transmitted to a computer, they are converted and stored in a
magnetic computer tape. Finally, these information is recorded in
graphical form comprising seven separate traces on one sheet, normally

plotted in the vertical scale of 1:200. Figure 1.6a shows typical
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After Longworth CMPS Engineers, 1981
Sedimentological Studies of Some Tertiary

Deposits of Mae Moh Basin,
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Pol  Chaodumrong | Depanment of Geology = —
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geophysical logs. Most geophysical logs indicate changes in the phy-

sical properties of the rocks. According to the EGAT.drilling program-
mes, almost all of the drilled holes have penetrated only a few metres
below the base of the lower coal seam (referred to as "B-2 Member" in
this study). Combination of the logs are collectively useful in the

interpretation of lithostratigraphy, structure, depth, and the geometry

of the sedimentary facies . h basin.

The caliperwm 00 befor suring a size and shape of

borehole, it contain steel h is spring loaded inside
the probe. When t veaches that tom of the hole the arm is

opened is activate E probe is pulled up the

arm rides agains \\ resultant geophysical
output of this technifjus A profile © e borehole wall indica-

ting the position o

The density toolid most frequently run geophysical

tools in coal fieli T+ s Wsad gualitativeabi¥o identify the coal

Yo Y )

seam and to estabms : C ,mnd seam thickness.

The_gde ﬁ tain adioactive source. For
Mae Moh Fr:ﬂzﬁ imﬂﬁ mﬁjﬁi being used. The
radiocactixe .source, i ﬁ h ond he probe.Two
x-mﬁﬁjﬁ iﬂi i[ﬁ;liﬁg}jﬁ ‘ source is
refered to as the short-space detector, and the other is 46 cms.from
the source, and is refered to as the long space detector. As gamma
rays are emitted from the radiocactive source, they collide with elec-

trons in the sidewall strata and are scattered back to the detector

within the sonde in a.11 directions. The back scatter is registered by
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the detectors and is dependent on the bulk density of the formation
through which the probe passes. Most commercial density logs are
reversed, so that radiation increases to the left, rather than the
right as on natural-gamma and neutron logs. The purpose of this
reversal is to illustrate porosity increase to the left, as on

long-spaced neutron logs.

i can be eliminated by remembering
that radiation recorded ; increases with increasing

the resulting response

The naturadg: ommonly employed in coal

exploration and is for identification of litho-
logy, and for the i )sitional history of a stra-
tigraphic sequence. logs are perticularly useful

for lithological co 1-holes. The level of gamma

radiation for each Iitha;i: fairly consistent within a

i —_..-F'.- -

localized area (Hb 4
A

The gamma grobe consis -tiniallameter detector for

measuring the natur;lg un:-::urmg radiation in the rock strata

it ﬂ WL ANLTITH H AR Ser reteesed by cor.

tain natural Yy occurring. Ggnerally, ny mlnerals ntained radio-
wrbl A KRy YT TTEY Y T——
the gamma probe responses most strongly to clay minerals, and the
response decreases with decreasing content of clay minerals. Thus,
coal and clean sandstone usually have the lowest amount of clay min-
erals, the response from the gamma probe are also consequently low
count per second. However, the response of signature of these two

rock types, namely, coal and clean sandstone are quite similar; in
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order to differentiate these two lithologies, gamma log should be used

in association with density, neutron or resistivity logs.

The neutron log measures the proportion of hydrogen atoms in
the formation surrounding the borehole and indicate the amount of

water or hydrocarbon materials. Neutron logs are not used for quanti-

macerals cannot be disming i hec hydrogen in pore-filling
fluid. Machanically Gl . pactive source which emits
neutrons and a deteg : ; measuring the number of
neutrons which are drogen atoms either in the
surrounding formati borehole. As the probe
passes through ligni i wh : ' ;“ 3 high water content or high
porosity, the respons€ o e : dégector is therefore low.

It is noted that the 1 s uh > in sandstone can be quite varia-
ble due to the effect of Wi e content in sandstone of different

porosity.

v
The resisﬂw %gs are referred to as
electric logs becauge they 1nd1cat the electrical properties of

the fumatiﬂu%’ ’& %&hﬁ? w ;E}’]pﬁf?ny dry, do not

conduct elecgllc current, Tbe current actually flo 5 through water-
leleq Wr}ﬁq ﬂ ﬁw u W}@ %{’Qa ﬂ not inter-
connected, the current is inhibited and resistivity increases. How-
ever, clay minerals also conduct electric current by ion exchange.
So, clay-bearing lithology will have low resistivity, even though the
porosity and permeability are usually relatively low. The ion ex-
change effect is strongest for .montmorillonite, intermediate for

the illite group, and low for kaolinite (Hoffman et al., 1982) .Lignite
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generally has a much higher electrical resistivity than shale and
claystone. However, the resistivity of coal varies with rank because
coal porosity and fluid content vary with rank. So, higher rank coal
usually have higher resistivity. The self-potential log indicates
the changing potential difference between the electrode on the probe

and the ground electrode. The S.P. log cannot be generally used to

identify lignite but ofte ‘ nes where water is flowing into

the borehole from surr

The 1litholdEICaleby -‘ aties which sponsed on the geophysical

logs is shown in F

-drv
1.7 Previous 1mre 1// ’

In order to" ss

the railways' steam lo-

vé‘ -‘I ; T
#- ) \ \
‘_ 10 4 lommissioner of the Royal

State Railways had -"{’

comotives, Prince Kafip
geologist named Wallace M.Lee

to investigate the minerat fuel @ _in_Thailand. The Mae Moh
lignite deposit | V‘mﬁ: published report by
Lee (1923, pp.I?}.!DAcc

been reported by M. Boyer during conggruction of the railroad from Bank-

o <o criaifhl ) 839 HW‘?W g1n3
Thailaﬂlﬁ:j;ang mym the Mrm&nt of M:Lneralfﬂa-

source (formerly called the Royal Department of Mines) and the U.S.

],mhe lignite had previously

Geological Survey described the known geology and mineral deposits of
Thailand. As a result of this investigation, the U.S.Geological Sur-
vey 1issued a report in 1951 in form of the Geological Survey Bulletin

984 (Brown et al.,1951) and the Royal Department of Mines in 1953 issued
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a report with the same material and illustrations as in the Geologi-
cal Survey Bulletin 984 in form of Geological Survey Memoir I (Brown
et al., 1953). According to Brown et al. (1953), there are altogether
fourteen Tertiary basins, among these eight basin were in the penin-
sula and six intermontane basins were in the northern part of Thai-

land. They named the Krabi Series and the Mae Sot Series to represent

Tertiary rocks in the so  ‘¢«‘ northern part of Thailand,
respectively. The diff e series is that the Krabi
Series contains so 7 ae Sot Series is reported
to be semiconsoli rine sediments. A brief

discussion of the J gy with lignite seam was

also reported.

In 1954, 2 sent a drilling engineer,

C.Gloe, to help with f of the Mae Moh lignite

deposit as well as to pl —and del b a suitable open-cast mine.Con-
sequently, Gloe .19 ' ble information on the geo-
logy of the aregﬁq“—‘"—‘_“_“"’ Eﬁf nature of the lignite,
including a lithqgiratl: catiig and the development work

at the mine.

ﬂumwﬂmwmm

In 1955 Pitakpaivan whn studied the marine Tr13551c along the

“"AWTAN ﬂ‘TﬂJ'?WI“’T’ﬂ NY TR o 1

logicalj units, four of which he named.

In 1957 and 1958, a team of geologists and engineers from Fried
Krupp Rohstoffe of Essen,Germany, investigated the Mae Moh lignite de-
posit as a part of a survey of mineral products suitable for a steel

industry in Thailand. They took large-sized samples of lignite,
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impurities, and interbeds to Germany for further study and analysis.
Their unpublished report (Fried Krupp Rohstaffe Co., 1959) contains
much valuable detailed information on the deposit, especially on the

physical, chemical and the economic properties of the lignite.

Sithiprasasna (19539) on his attempt to carry out the strati-

graphic position of know. il, he reported occurrence of

teeth of mastodon, fi turtle rib and back plate.

According to Sithipra; 1958) 0 SETS of stegolophodon teeth
were discovered at yr \‘ 1‘" ing to in this study as
B 4.4 and B 4.5 B ‘ - In the same year,
Von Koenigswald (1 otographs of the teeth of

mastoton from Mae phodon latidens but more

primitive and most p ancestral formof that genus.

He thus proposed the aelatidens n. sp. for that

fossil remain. The age was 0 be Lower to Middle Pliocene.

In -5_ \";,d pothesis on the origin
of the oil of prubﬁly 0 Agarding to the hypothesis,

the interrelationshipgsamong oil, il shale and lignite were proposed

st resenc ] T NENTPELILLTe cre rans. e oc

and Mae Moh has:.ns have been discussed. o,

MANIUNINYAY

first detailed study, Gardner (1967) formally descri-
bed a type section of the Mae Moh Tertiary rocks using data from out-
crops and borehol@s. He proposed the Mae Moh Formation including the
name of lignite seams and claystone beds in alphabetical sequence si-
milar to the sequence of Gloe (1955). In addition, other aspects,

namely, the exploration and development plan, character of the lignite,
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processing and utilization were reported.

Piyasin (1971, 1972), in his compiled the geological map of
Lampang Sheet in scale 1:250,000, named the Mae Mo Group for the Ter-

tiary rock found in northern Thailand,

lectricity capacity, numerous bo-

ﬂ?] estimated the total 1lig-

nite reserve of 65 ' 5. ﬁg?g - 1981, Longworth CMPS
Engineers cnnsiux:t ¢ Lo asses %e quantity and quality of

th:l.s project, 72.6 line

In order to increass

reholes were drilled b

lignite in the Mae M
kilometres of high gésgfuf jor : t:l.on survey, 454 boreholes
totalling 98,250 “metérsf wlre ind rtake ling exploration were
carried out using®hefogén-hole drilding method coupled with the geo-
physical borehole 16gg S e s It of this project, the re-
ported of Longworth DMP ‘“‘2 ' 981) contained much wvaluable

detailed informationglespecially antity, quality and distri-

bution of j@ﬁ.——“—‘_'—' 'tura development plan.

Gibling a.m Ratanastimrtlgscl) classified the Cenozoic

sediments oﬁ'ﬂﬂd‘;yﬁ w?EWﬁﬂﬂn?m The sediments

in the Mae M@h basin were class:.fiad as fme-terrigennus association.
o W’Tﬁ\ﬁﬂ‘?m SRV AN YO icine:
mudstong unit of 6 metres thick, containing fish fragments in the
lower part, with gastropods, fish and plant fragments in the upper
part. The mudstone unit is overlain by coal. They reported such
cyclicity is of regressive type, indicating the change of depositional

environment from bodies of open water to swamps and peat bogs.
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The nearly north-south trend and graben-form of the basin
show a similarity to the structures in the northern Gulf of Thailand
(Achalabhuti, 1974 ; Wollands and Haw, 1976), and the tensional tecto-
nic regime suggests that the north Thailand basin and the central plain

are the northward extenion of the Tertiary Gulf of Thailand intracra-

béaring Tertiary basins in
Thailand on the basj 11 AGus to 3 mode of environment as

characterized by strafigs , '," entes, " Whe Mae Moh basin is clas-

w species of fossil collec-
: ;:J- Rhinocerotini indet.

cf. Gaindatherium Two™ B 1 01 pr@oscidian were also col-

Ginsburg

ted from Mae :w_ 1T 35 J1amog:

lected and reported.f He reported ghat one of this tooth is similar to

the mim%u&l@m& Va8 AED sesices, the nas-

todonts from Mae Moh was idenfified as ,8fegolophodonssp. Consequently,

ene el 1G] ) Wbl bl o o U B & v s

Miocene.

During 1983-1984, the EGAT. has concerned a project to
evaluate the lignite reserve, basin geology, and to formulate the
future development plan, etc. This project is called "Australian De-

velopment Assistant Bureau" (ADAB). Numerous boreholes were drilled

120519



36

including few stratigraphic borehgles. which reached the basement rocks
of Marine Triassic. The data and information which are obtained from
the ADAB. project, revealed much valuable details on the basin stratig-

raphy and basin structure. This is considered to be the most essen-

tial input for the present study.

Comparative cla .‘. 2};-- #Tegrtiary rocks of Thailand is

shown in Table 1.7a

ﬂ‘HEl’JVIEIﬂ?WElI’m’J'
Qﬁﬁﬁﬁﬂimﬂﬁﬂﬂmaﬂ



Table 1.7a A comparative classififs
et al., 1983).

Brown, et al., 1951

Wy,

| GfTertiary rogl ;tand (modified after Chaodumrong

Palaeogene

///A\\\\\

Eocene Paleocene

e
AN

Javanaphet, 1969

Mae Mo Fur

Gardner, 1967

Piyasin, 1972 1975

*lfj! J‘Jr

Li Formation

Buravas, 1973 Mae Sot Fmd &, Mae Mo R. Li Fm. Nam Pat Fm.
ﬁl{migmi | j
Suensilpong, et al., (1978) P] u El J | B w
i Mae Mo Fm. ¢ = Li Frows
Dthm o] i s = of m
Mae Moh Group i
Present Stud . e
"F CFm. 7 BFm. Tpni
i i o
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