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PREFACE

This report has becn wuttcn for the pxesentahon of the lesults of “The Pre Feas:bxhty Study -
on the. San K'impdeng Geothermal Development Prmeet in the Kingdom of Thailand”, 'condueted '
- by the Japan Intermtlonal Cooperatlon Agency The surveys were carned out to evalmte the
‘possibility of geothermal development in the San Kampaeng area in the ngdom of Thailand.

The surveys . aie composed of the pr mmry mvestlgatlon of geoIogncal survey, gravity survey and .
'magnetxc survey, | and of the secondary mvestlgatlon of de{,p electric smvey and seimic suivey.
| Techmcal guldanees on the methods of the ‘well loggmg were held twwe in:the period. of these

mvestlgatlons for the techmcal staffs of tile Thailand. ' . :

The aetual -survey works were pe1 fmmed with the cooper'mon of the lhaﬂand side
-'counterpart compmsmg Electricity Genelatmg Authority of Thallancl EGAT, Depmtment of
' Mme1al Resources: DMR and Chlang M‘u Umve131ty CMU. They are greatly acknowledged
Many mfounatlons and oata whlch had’ been obtained throughi the geotheimql investigations
conducted by the Thailand side were- supplied fo1 this survey. These 1nformat10us were of great
' help to the qynthesmed analysm of the sur vey results.
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1 INTRODUCTION






I mmo-nucﬁom |

(S Purpose of the Survey | | .

Ihrs pre- fedsrblhty smdy was per formed SO as to clarrfy features of geotherrml drstnbutlon in
the S'm Kampaeng arca, and 1o evahmre possrbrlrtres of geothermal development i in, the area. The.
-'study wws exeeuted by the Japan Intermtronfrl Coopemtron Ageney }*or the’ purpose of the
study, geologleai survey gravrty smvey, I agnetle sm vey, wel} logging of the model test weIls dnd
teohmcal gmdance were cqmed out as thc rnrm'uy mvestigatron and deop e]ectnc survey, SL!bl]llb
suryey and collcctlon of the dam ot the explomtron wells werg compteted as. the qoeondmy '

mvestrgqhon . o PR : o
_ The results of tho prmmy nwestrgatron werc plesented in the “Interrm Report” publrshed in
1982 E N ' : : ,
In tho present leport are contqmed the smvey 1esul[s and analysrs results of the prnnary and
the second'ny mvestlgatlons in addmon to- the synthesized consrdorqtron on them

-2 Surveyed Area _ . o : .

The San Kampaenﬂ geothermal ar ca.is located about 30 km east of city of Chrang \firu in the
‘;mte ot Clnang Ma1 an- the northern part of the ngdom of T harhnd The are'l i srtuated in the_" '
range of ldtrtuclee between 18°45°, and 18 50 and oflongltudes between 99 13" and 99°17°, and '
the area s about 50 square kilometers (Fjg I- 1) i : :

The area whele the. geothermal mdrca’uons are found is in the rnrddle of Wat Pong Hom and

an Pong Nok “in the northwestern pdrt of . the surveyed ‘1red, and is ehar'lcterlzed by the -
drstubut]on of many hot sprmgs wrth lngh temperatme ) . '

Iu the west’ ot the surveyed 'uea the Dor Luang rnountaneous land runsin nor th and south at

“the altrtude of- ‘300 to 650 meters above sea “level, whrle in the east of it, the Mae Tha
mountaneous land ‘is séen to extend rn ‘north- 'md south at the altrtude of 500 to 850 meters.

"above sea level, ‘Flat lowland occupres the area between them with the w1dth of several
. krlometers and at ‘rhe altitude of 350 to 450 meters above sea level.

-3 Term of the Survey

The prrmary mvestlgahon which is composed of geologrcal survey, gr avrty survey, magnetrc B

survey, well ioggmg of. the model test we]ls and teclmrcal gurdance started in the f1eld on Gthof -

Iuly, 1982, and fmrshed 011 28th of December 1982 followmg the schedule | in- the progrdm As ', '

. for the loggrng of the test weHs (md the techmcal gmda11ce tIle program was Changed fo]lowmg

the schedule of: duiimg of the explorat:on wells by the Thaﬂand srdc - that is,- advqncmg the'

progmmmed date of 15th-of March, 1983 by about two months the works began on 23rd of '

Janu-rry, 1983, Also the term of the works was reducod to 10 days whrle 20 days had been

prepar ed in the orrgmal program : T . _ :
The secoudary 1nvestrgat10n which 1s composed of deep electrrc survey, seismic survey and

collection of the data of the exploratlon wells was completed on 24th of June 1983, as had

been programmed.

' The term of the survey is shown in the T: able I-1..
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Table I-1 Term of the survey

Term

Field Survey

Analysis

Secondary Investization

"to . Mar. 31, 1983
‘ ' 87 days

Item 7
Geological survey Froi .J'uly 6,_71982 . From -Aug. 6, 1982 |
to Aug. 5, 1982 to "Mar. 31,1983
31 days ' o
' Gravity_ém‘vey From Nb\_r. 1, 1982 .From _-.J an. 4, 1983 _
_ ' to - ‘Dec. 28,1982 | to Mar. 31, 1983
.g ' 58 days o .
2 Magnetic survey From Nov. 1,:1982 From Jan. 4, 1983
§ to Dec! 28, 1982 to Mar. 31, 1983
X 58 days :
E Logging of exploration | (First)
S well and technical From July 28, 1982
guidance to  Aug. 16, 1982
S 20 days
(Second)
From. - Jan. 23, 1983
to Feb. I, 1983
' 10 days |
Deep elcétric'suryey From - Jan. 4 1983 From u'n.erl, 1983
to Feb. 22, 1983 to July 30, 1983
E 50-days : .
Seismic survey From Jan. 4', 1983 From Apr. 1,1983
to

Sep. 8, 1983

. Collection of the data
of exploration wells

From Juné'IS, 1983
to  June 24, 1983
. 10 days




I-4

Members of the Survey Team

‘The feaders and the members of the respective survey teams are listed in the foilbwing (Table I-2},

_Table -2 List of the me'mbers of the survey team

~ Survey Name of Member ) Position
Leader Nakamura ~ Hisayoshi JMC o
Geological survey Wakabashi thistgke‘*) ‘MINDECO
- Tagami Yukhichi MINDECO
7 1de Toshio IMC
Gravity survey Kimura Mikio® MINDECO
Magnetic survey _ Miyoshi . Fukujiroh™® | MINDECO
Logging of exploration Takayama Takao™ Kathatsu Kogyo Co., Ltd.
wells and technical ‘Obara Yukimasa IM.C.
guidance :
Deep electric survey Nobuchi Kazuhisa®™ IMC -
: Takasugi Shinji JM.C.
Seismic survey Aribe Akirat® Ube Industries Co., Lid.
Nohara Kazuyoshi Ube Industries Co., Ltd,
Kawamura Kohji I_J[_)e.lndustrics_ Co., Lid.
Suzukawa Tc_)shimichi ‘Ube Industrics Co., Ltd.
) Hori Takashi Ube Industries Co., Ltd.
Collection of the data Wakabayashi Kensuke®) MINDECO
of eéxploration wells .

IM.C

(x) Leader of the respective survey team

MINDECO : Mitsui Mineral Development Engineering Co., Ltd.
: Japan Metals and Chemicals Co., Ltd. _

Table {-3 List of members of Thailand-side counterpart

F Sufvey Name of member Position
General affairs CHAYA — JIYACAT. o EGAT
CHAI — ASA BHOTIRUNGSIYAKORN EGAT
KIATICHAI - PATIKOMSIN . EGAT
© AMNUAYCHAI TIENPRASERT DMR
Geological survey SURACHAI PRASERDVIGAI EGAT
' VISIT COOTHONGKUL EGAT
ADICHAT SURINKUM DMR
L PRAPAT SOPHONPONQPHIPAT DMR
Gravity survey SURACHAI PRASERDVIGAI EGAT
VISIT COOTHONGKHL EGAT
PRECHA LAQOCHU DMR
Magnetic survey SURACHA] _PRASERDVIGAI EGAT
LY PAIROAG RANGPOLSUMRIT DMR
Logging of exploration JIRAKOM ~PADUMANON EGAT
wells and technical BUNCHA  KONGSUPAKPUL EGAT
guidance EKACHI SINRATAPAKDI EGAT
PRAMUAL WONGPUNGA EGAT
SOMMART SARI ’ EGAT
Deep electric survey SURACHAI: PRASERDVIGAI EGAT
WANCHAL PRASARTKETVITAYA EGAT
SUEBSAK  SOLGOSOOM DMR
Seismic survey SOMCHAL - WONGPORNPAXDEE EGAT
SURACHA! PRASERDVIGAI EGAT
SUTHEP LERTSRIMONGKOL EGAT
. VISIT COOTHONGKUL EGAT
PRECHA LAOCHU DMR

EGAT ;- Electricity Gc_f,herating Authority of Thailand
DMR Department of Mineral Resources

'_.4,._'



i-5

Content of the Survey

Content and amount of the respective survey are shown in the following tablé {Table L4},

.

Table -4 Conients of the survey

Thin sections: 55
[Fossil determination: 5
Age determination: 5
Analysis by X-ray
diffraction: 103

Survey Anmount Contents
Geological Total length of surveyed Stratigraphy: Divided into Carboniferous
survey routes is 95 km approx. Mac Tha Formation (lowest), Permtian

Kiu Lom Formation, Friassic granile
and alluviwmn (upper-most)

Fault system: Main fanlt system
ltas NNW-SSE trend

- Other trends such as NNE-SSW NW-SE

and NE-8W.are recognized,
Alteration: Developed around the area
where the zeothermal indications ate

__distributed, and is divided into S zones.

Gravity survey

Survey points: 230
Compiled points: 87
Samples for measurement
of rock density: 84

Iso-gravity contours have trends of

N-S, NW-SE and NE-SW dominantly.
The middie io upper part of the Kin
Lom Formation corresponds to high
gravity anomaly while the lower part

of it corresponds to low gravity anamaly.
The area where the geothermal indica-
tions are distributed is corresponding to
low gravity anomaly, '

Magnetic survey

Survey points: 901
Measurement of magnetic
su_séeptibilily: 84
Field measurement of
magnetic susécptibiliiy:

9 localities

Magnetic bodies (magnetic anomalies)
are expected in the south of the Ban
Mac Khu Ha fault, along the Hual Mae
Khu Ha Fault and along the Huai Wai
fault -

Lopging of the
exploration wells
and technical
guidance

Lopped wells: GTE-3
GTE4

Truck-mounted peophysical logging
system and apparatus (temperature,
pressure, resistivity, s.p., caliper,
sonic and flow rate) were used for

- logging works. The hole GTE-3 was

logged to the depth of 88 m, while
the hole GTE-4 was logged ts the
depth of 164 .

Deep electric
survey

Survey points: 33

Total conductance vatue is low as

a whole. Geothermal indication zone
and southeastern pari of the surveyed
avea (around Wat Hua Fai} are re-
vealing high values of conductance

of more than 300 mhos.

Seismic survey

Survey lines: 5
Total length of survey
lines: 14,225 m
Shot holes: 315

From the stacking records of reflec-

tion survey, supposed horizons of

L,~L; arcrecognized. [t is inferred

that the shallower part than the horizon
Ly is Paleozoic formations, while the
decpc"r part is granite. From the fendency
of distribution of the ditfraction sources,
6 fautts of NW-SE trend, 4 faults of

N-§ trend and a fault of E-W trend are
estimated.

Coliection of
the data of
exploration well$

Subjcct wells: 5 holes

Informations of geologic survey and
well logging data were collected
on the {ive exploration wells of
GTE-! to GTE-5, drilled by EGAT.
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BT SURVEYS CONDUCTED BY JAPAN INTERNATIONAL
COOPERATION AGENCY

"!I-‘i - Primary Inves_tigation_
né'm_- _ Geological Survey

I. Foreword ‘ : ‘ o .

The geoiog;cal survcy was camed out for the purposc to estunate strm,tural COIldlthllS of theb '
geothelmal rescrvons inthe Sdn Kampaeng arca, by claufymg IlﬂlOdeIeS stratigr aphy, geological
ages and geolovlcsl structures of the formatlons undmlymg this area and by clumdatmg relatlon
of the geology to the geothermal features (geothermal HldlC‘lthilS, distribution of 1lterat1on
zones, ¢fc.) or to the other survey resulfs obtamcd _

For the geoioglcal suwey, was used the topograpluc‘ll map of the scale of 1 to 10 000 whlch__
had been prepared by enlalgmg, the map of the seale of 1 to 50, 000 pubhshed by the govemment._
of the ngdom of Thaﬂand Along the main routes geologlcal mappmg and aItemtion surveys’
were carried out, Alse in the s1gmf1<:ant areas like the area where the gcotheunal mdlcatlous are'
dlStI‘lbllted detalled mapping ‘was carried out, - after large scaled map was. drawn thlough
s1mphf1ed land surveys. The tock samples coﬂected in the SUTVeYS wWere bsought back. to Japan,
where .. they, were supphed to” mlcroscoplc obsewanon to fossil determmatlon to _age
'determmd‘uon and 1o X—my d;ffract:on analy51s according to the subject of the samples

-2Fleldw0rks___ e : . . L
The geologtcal survey ‘was compicted in app10x1mate area of 50 km? and 'along the selec’.[.e.d '

routes. of the total length of 95, km The topographlcal -map used ior the mqppmg was, as

mentmned above “the enlarged map of the scale of 1 to.10, 000 but as actual land features were

not a]ways in good correspondcnce to’ the map, sunphﬁed land surveys by sma]l transﬂ compasses . '

and plastic measunng tapes were cmployed to ch aw up loute maps in the sc‘ale of 1 to 5,000, for
the geologlcalmappmg o :

. As for alteratlon sprveys, route maps of the scale of 1 to 2, 000 were made up 111 the area'
' from Ban Pong Nok to . Wat Pong Hom where the geothermal mdu,atlons are. dlstnbuted_
1emarkab]y Hydrothermal alterat:on was ralely recognized m the “other. area: than the
abovementloned geothemally mdicated arcas. '

3. Methoci of Analyms S . . ,
' The mfitena]s collected in. the held surveys were supphed to laboratox Y exammatlon, that is,
to _microscopic observatlon to fossﬂ detemnnatlon to age. determmanon and io X—ray dﬁflaction
analysis. o : ' . o S -
MlCl‘OSCOplC observatlon Thm sectzons of the rep1 esentatwc 51 rock samples were plepared
and supplled to- the obsewatlon unde1 microscope for the 1dent1f1cat1on of mmerals and for the
determination of rock species. - - .
Fossﬂ determination: Five samples of hmestone in wh;ch fossﬂs of fordmlmfera and $0 Oon
-had been recogmzed in the field, were supphed to fossil detmmmatlon for the geological ages _
Age determination: Five samples were collected of the igneous rocks (basalt and granite)



distributed in the survey area, and supplied to age determination by K-Ar method. _

X-ray diffraction analysis: Alteration minerals were identified by the X-ra_y- diffraction
analysis of the 103 samples of the altered rocks collected in the arca where the geo.thelimal
indications are distributed, .

According to the results of the fieldworks and the !aboratory examination as mentioncd
above, the geological map, the geological profiles and the zonal distribution map of alteration
zones were drawn up, and by these maps, lithofacies, stratigmbhy, ge’ologicai"ages'and geological
structure of the formations underlying the surveyed arca were clarified in addition to the
comprehension of the relation between the geological structure and the geothermal indications or

the distribution of the alteration zones.

4. Survey results

4-1 Geological Environment in and around the surveyed Area

'Outl'i.ne of 'the'geological environment in and around the surveyed area is presented here to
help the comprehension . of the geology of the San Kampaeng geotherm'll area (Fig. 11.1.1-1). The
northern part of the Kingdom of Thailand, including the surveyed area, is located almost in the
middle of the Indosinian peninsula. '

The oldest rocks (basement) in the Indoncsian p'ehninsula are the metamorphic rocks
(gneisses, Palcozoic granites) formed in the period of the orogeny at the end of Pre-Cambrian age
or in the earliest Paleozoic Era. They are distributed in the Kontum plateau in the southern part
of Vietnam, close to the border to Cambodia, and in the basin of the Hong River in the northern
paft of the Republic of Vietnam. They are ailso distributed in and around Myitkyina in the
northern part of Burma, and in the area west of Chiang Mai in the northern part of the Kingdom
of Thailand. These metamorphic rocks compose the cratonized cores of oldest continents.

Around these continent cores, areé distributed., in order, the orogenic zones of the periods of
Hercynian (Carboniferous), Indosinian (mainly Triassic, though from Permian to Jurassic) and
Himalayﬁn (CretaeeouS to Quaternary). It is:'thought that the younger formations were added to
these continent cores’ with the change of the times, which would have brought about the
development and the enlargement of the cores. ' '

The Hercynican orogenic zone is distributed i the castcm part of the Indosinian peninsula,
and composes the Annatomian massif. '

The Indosinian Orogenic zone is distributed all over the Indosinian pemnsula and composes
the Indosinian massif.

The Himalayan orogemc zone is found to extend from Burma, through the Andaman Sea, to
Sumatra island and Java island. Borneo and Pluhppme islands are also included in this Himalayan
orogenic zone, and the distribution of this orogomc zone is found surrounding the Indosinian
massif. The Himalayan orogenic activity had some effect to the Indosinian massif, such as gentle
undulation and fault block movement. It is thought that these movements would have
constituted important factors to divide land and shelf of the Indosinian massif, and that thesc
movements _{esu_lted in the formﬂfi.oh' of the folding structures with axes of two different
directions of E-W or WNW-E_SE and N-S or NNE-SSW.

" The -geologiéa!'structui'e :r'eco:gniz'ed in"the Kingdom of Thailand at present is thought to be
the products of multi-orogenic movements, affected especially by block movement associated



LR R )
T \:NESouth China Platformiii - TAIWAN
gl T e, -
3{.\ T |:::3Hm ; "" s

= L

: —
g_ Chigng, Mal

Kontum /

4

LEGEND | N =

Himalayan Oroganic Zone
(Cretaceous ~ Quariernary)

1=] Indosinian Orogenic Zone
(Permian ~ Jurassic) ’

. .- 500 ({111
Hercynian QOrogenic’ Zong ya : 1000
{(Carbonifarous)

-

Pre- Cambrian Metamorphic Basements
{early- Palaeozoic) '

Fig. [1.1.1-1 Major geological unit of southeast Asia



with the orogenic movement. The block movement has continued until the present age since the
Tertiary Period and has given some influences against the geological structure of the upper
Tertiary system as well as against -the forms of Quaternary terraces. The causes of the block
movement continuing up to the present age are thought to be the expansion of the An_daman Sea
and accompanying development of tension zone from the northern part of the Kingdom of
Thailand to Burma. The hlpocentew of the ea1thquakes in the Burmese area have tendency to be
plotted the deeper, the more e'lstward The dlstubutnon of the eplcenters of these earthquakes is
along the extension of the Java trough w}nch is located out51de the Indonesmn islands. From
.these facts, it is thought that the geologwal structure in the area from Burma to the northern
part of the Kingdom of Thailand has almost same characteristics as that of island avcs,

The noi*them part of the Kingdom of Thailand is divided into’ the following four tectonic
provinces composed of different geological structure formed according to the results of the block
movement (Flg I1.1.1-23}. '

1) West Tectonic Province

2) Main Western Range Tectonic Province

3) Central North Tectonic Province

4} East Tectonic Province ,

The West Tectonic Provmce occupies the westernmost part of the ngdom of Thaxland west
of Mae Sariang and Mae Sot. The formations underlying this area are composed of thick layers of
carbonate rocks and clastic sediments of Carboniferous to urassic system. No volcanic rock has
been recognized. The area composes subsided 7One by fault movement, covered Wiﬁh Quaternary
- freshwater sediments, about 300 meters thick. This province extends to the west, crossing the
border to Burma, where il corresponds to the periphe.ral' zone of the trough west of the
Shan-Thai massif, ' ' R _

The Main Wes_tem Range Tectonic Province includes main mountaneous land of the Kingdom
of Thailand, between Mae Sariang and Chiang Mai, and extends southward as’ far z_;s'. to
Kanchanaburi. The province is underlain geologically by the Pre-Cambrian metamorp.ho'scid
sedimentary rocks accompanying arch-like intrusive body of granite and weakly metahlorphosed
early Paleozoic shelf sediments overlying the  former uncomformably. ‘_I’he' Pré-Céiribrian
metamorphic rocks in this province are distributed separately from the Kontum massif in the
'Indosinian peninsula, and belongs to what is called to be Shan-Thai massif. This province is
characterized, as whole, to be uplifted massif by fault movement.

The Central North Tectonic Province occupies the area extendmg w1de]y in north and south
in the central part of the Kingdom of Thailand. The extension of the province is from Chiang Rai
n the'njorth to Chanthaburi, through Uttaradit. The rocks underlying the province are composed
of sedimentary rocks of the facies of continental margin and calc-alkaline volcanic rocks of the
periods of middle Paleozoic to early Mesozoic. This province is characterized by the intense
'folding sfructure and thrust faults. It is thought that the above structural Characteri.stic's'would
ha\(é_) _bee_h'f(_)rmed by the subsidence of the eastern massif toward the west from the éastside, in
the period of }at.C.PaIIBOZ_OiG to early Mesozoic era. That is, during the period of this subsidence,
‘erupti'on' of basic‘ volcanic rocks occurred actively along the eastern marginal zone of the
Shan-Thai massif. These volc'anic rocks and- clastic sediments from the eastern massif were
supplied to the sediméntary basin in the east of the Shan-Thai massif, to form thick sedimentary
formations, The formations were. folded and faulted remarkably by the later orogenic movement.

S~ 10—~
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Intrusion of Cenozoic basalt is 1ecogmzzed p'utiy The San K‘impaeng geothm mal area is sltll‘l’fcd
in the western per 1131181 al zone in the nor thern palt of this province.

The Tiast Tectomc Province is iep] esented by the Khorat plateau area in the nor theastm n part
of the Kingdom of Thalland The formatlons undellymg this plOVlIlCB ate composed of thick red
layers, including evaporites, of late [‘msmc to Cretaceous periods. They are thought to be
continental shelf cednnentq Thc foldmg is compamtwely weak in this province.

4-2 Stmtiglaphy
The rocks undellymg the vaeyed area are composecl from the lowesl, of Carbmnfelous Mae

Tha Formation, middle Permian Kiu Lom Formation in the Ratoburi Group, Tmssm glamtes and

alluvmm dep031ts (Fig. Il 1.1-3).

4-2-1 'Mae Tha Formation
The hzyels of this formation are dlstnbutod in the westem mount’meous land as Wt,ll as in the
"east of ‘the eastern -mountaneous - land. Fhey are composod mamly of compact, hard,
whlte-colored massive medium gramed sandstone although msuttons of thin ddlk colored shdle
are: 1ccogmzed in the eastern part. Quartz veinlets are clevclopcd in thls fom1at10n Under-
mu,roscope, the rocks are composcd mamly of round or sub-round sand grains, 0:1 - .10 mm in
diameter, of quartz and oeucmzed feldspar, though large glmns over 1.0 mm in diameter are
contained in some ocaasmn The matrix filling the space is mainly 1ecrystalhzecl quartz, with
sericite and c]ay minerals. leomte-qmrtz veinlets are well' developed and muscovite, biotite,
zircon md sphene are-also recognized. ' '
This formation forms the basemcnt in this smveyed area, dnd as it is in contact with the Kiu
- Lom Fom1at10n by fault, actual strat:graphlcal refation of -these tormahons is uncertain. The
thickness of this formatlon is estimated to be more than i,600 metels although the upper and

the lowel limit are not confirmed,.

4-2-2 Klu Lom F ormation _ _
The layers of the Kiu Lom }onmtlon are dlstnbuted widely in an area extending in
NNW-SSE direction, occupying the central zone of the surveyed area. The fmmatlon is divided-
into three units from the htho[aues, the lower part ol sedimentary rocks, the middle part of
‘limestone and the upper part of voleanic rocks.
e Lower part of the Kiu Lom Formation
The lower part of the Kiuv Lom Formation is divided, from the lowest upward, into the
following. '
Alternation of limestone and shale .
Sandstone bed .
Altematlon of 'ﬂltstone sandstone and chert
Chert bed -
Alternation of siltstone and sand_stohé '
~Sandstone bed e .
Aliematmn of hmestone and shale is composed m'nnly of hght grey to dark grey hmestone and
_ black shale; with grey sands_to_ne layers, They are distributed dominantly in the east of Ban On
‘Luai, and are _confif_me_d by the drill hole GTE-2. The limestone of this alternation contains

—12-



' ickness] L
Ge_:cglogwal _Stra,ti.graphic Thick Description
Unit . Column o (m)
5‘ L0 : -_.‘ )
E .. .- 0‘ C A . . . )
a R T I Alluvial, terrace deposit
o 0, R
g o o
& R
; ETa NP
)
- + o+ 4 .
' o + o+ Porphyritic granite batholith
o R
B S I
lld & 3
s
TR AN | SRR 1
e
n‘;‘xﬁgﬁ:&:
W R, " o
O O £ Tuff. tuff brecela and basalt
o R N A : :
. 3 P I § 4
En PV Y o &
éﬁ;zs éé E\;é .
B & Fy Y-\
MO
: ¥ X : 3
3 O SN v AV . .
N + Tuff breccia and tuff with thin
o o i “—31 6,800
B B T ' shales
e bl 7.} 7.3 =1 :
= k8] X ’y y.y
518 8] Bt
[V .
i) A A A a Basalt and tuff breccia
mop A, A & '
& g E :’ LT3 rd o,
i I I A A a4
gl s A M
'Q LS SH : Tuff and tuff breccia
.4 & AT
RS TS L T
A - A - A 4o
‘A A A a . K
& 8 A a Basalt and tuff breccia
ey . Basalt and tuff
VY Y. A : )
o e S R o 160 Limestone with black shale
1 G A T T o
:‘é’ TS T 540 Basalt and tuff
X ¥ ¥ ] . )
+ Sandstone, chert tuffaceous
A, 300 sillstone, chert, shale, sandstone
3
8 } L1 o
1 T Carbonaceous shale and limestone
?\'-.;'v-
u e
=] .
g . . » n :
o 1 600+ While massive sandstone with
o . oot ’ quartz veinlets
(=3 . . . .
gl AR
©
[ * . [
. - '-. .

Fig. {L.1.1-3 Geo[ogicai column of p'rojcct arca

_ 13—




foraminifera fossils of Neoschwagerina, Sumatrina ete, (Table ,1.1-13}, and its age is thought to
be middle Pérmim;‘ This altérnation is si'tuatcd at the lowest of the Kiu Lom Formation, but as
the lowest limit of this"aitetmtion has hot been confirmed, the relation of this alternation to the
Carboniferous Mae Tha Formation is unce1tam The thickness of this alternation is more than
600 meters, ' ' '

Sandstone ‘bed is representéd by the white medium grained sandstone exposed in 'the hilly
land in the northwest of Wat Pong Hom. It is massive and unstratified. Under microscope, the
rock is composed of hardly-sorted and sub-angular sand grains of fine to coarse gramed quartz,
kali-feldspar and plagioclase. The matrix is composed of sericite and clay minerals. Small amount
of well-rounded grains of biotite, muscovite, zircon, leucoxene, tourmaline and quartzite are
recognized. The thickness of this sandstone bed is about 60 meters

Alternation of siltstone, sandstone and chert is distributed in the area from Ban Pong Hom to
Huai Ang River, in the western part of the surveyed area and from Nam Mae On to Nam Mae Lai
" in the eastern part. This alternation is compos'ed mainly of siltstone inserted with sandstone and
chert. The siltstonc is well-stratified and dark grey, but it looks white when hydrothermally
‘altered. Under microscope, the siltstone is composed mainly of sub—angular grains, 0.03 to 0.1
mm in diameter, of quartz and plagioclase. Schistose structure and cleavages in two directions are
recognized. As a whole, limonite contamination is remarkable. When altered, this - siltstone
becomes white and soft, and microscopically are recognized microcrystalline or cryptocrystalline
quartts, seficite, kaoline, anatasc and alunite cte. Sahdstone is dark gfcy Under microscope, it is
composed of sub-angular or sub—rounded ‘well-sortéd minute grains of quart7 kah«feldspar and
plagioclase, and consolidated with the matrix of sericite and clay minerals. Small amounts of
sphene, muscovite, zircon and quartzite are also recognized. Chert is white to milky white in
color, composing inserted layers as thin as 1.0 — 3.0 c¢m in the siltstone. The thickness of this bed
is about 200 meters. _

Chert bed is distributed in the area from Ban Pong Hom to the east of the Huai Ang River.
This bed is composed mostly of chert, but insertions of siltstone are observed in the lower part
while the layers of sandstone and siltstone are inserted in the uppér part of this bed. Chert is
compact, white or milky white in color, with resinous luster. It is often fractured info:small
pieces. Under microscope, micro’crj}staliine and cryptocrystalline guartz, ohalcedony and opal are
recognized, in mozaic texture, w1th sericite, limonite and mlcrograms of opaque minerals. Also,
some spherical or needle-like crusts replaced by chalcedomc quartz are observed microscopically.
It is thought that they are fossils of radioralia replaced by qualtz The thickness of this bed is
about 200 meters.

Alternation of siltstone a:nd sandstone is distributed in the arca from Ban Pong Hoin to the
Hual Ang River. This alternation is composed mainly of siltstone with insertions of sandstone
layers, The siltstone is arglillzed and light grey or milky white in color. In many cases it is
weathered. Under mlc1oscope it is muddy rock containing well-sorted quartz grains. It is
composed of mlcroglams of qudrtz seuute ciay mninerals and limonite. The sandstone layers
mse_rtecl in the siltstone are greyish white and compact, forming alternation of the approximate
thickness of every 1 meter. This alternation is r_oughly as thick as 150 meters.

* The sandstone bed is distributed in the area. from the east of Ban Pong Nok. The composing
rock" of this sandstone bed js massive hard and white, medium-grained sandstone. The thickness

—14 —
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of the bed is about 150 meters.
(2) The middle part of the Kiu Lom Formation

The middle part of this formation is divided into. two units: the lower layers of basaltic lava
and tuff and the upper layers of limestone and shale.

The basaltic lava and tuft, the lower layers, are distributed a10und Ban Mae Khu Ha and in its
northern and southéern area. The basaltic lavas are found seated with the thickness of 5 to 10
meters in the basaltic tulfs. The lavas are dmk to deep green, “vesicular and massive, Under
microscope, it has po'l‘phyriﬁc texture with tl__le phe_nocrysts of satissuritized pla_gioclase, about
1.0 mm in diameter, and opacitized pyroxene, about 0.5 mm in diameter, recdgn_ized in the fine
grained basaltic matrix, Chlorite, epidote and pumpellyite arc recognized as alteration minerals.
The basaltic tulfs are¢ pale to deep green in color, forming la'pilli tuff and tuff breccia in some
parts. The basaltic tuff changes its lithofacics to the black shale gradually in the uppermost part,
with bedding planes well-developed. The thickness of the basaltic lava and tuff is about 540
meters. ' _

The limestone and the shale, the upper layers, are distributed along the small hilly land
forming character of “S” in north and south, in the central part of the surveyed area. The -
limestone is black to'g'rey in color, and accompanies layers of black phy:lliﬁc shale of the
thickness of 10 to 20 meters in its hanging and lootwall sides. This limestoné is massive in many
places, although hyels of thin shale are inscrted in some places. It is recrystallized I11nest0ne
containing many fossils of fusulma coral, blyo;?oan and algae, which are not well preserved
Although there are few fossils by which age of the bed can be determined, it is possible to take
the age to be middle Permian viewiiig from the existence of Schubertella sp. and Kahleria (Table
I1.1.1-1). The shale is ca]céreous where ‘it Hes nexi to limestone, while it is tuffaceous where it is
in contact with tuff. The shale is phyllitic and fj‘;sility developes in it. Under microscope, the
calcareous Shaie is composed of sandy or silty grains of qu’utz and calcite in the matrix of
chlorite, serl(:lte and calcareous materials. The tuffaceous shale is composed mainly &f schistose
quariz and scncfw, in the microcrystalline matrix of plagioclase, sphene and limonite. The
thickness of this limeston'e"md shale is about 250 meters.

(3) Upper part of the Km Lom Formation

The upper part of the Kiu Lom Formation is composed 0! basaltic lava, tuff, lapilli tuff and
tuff breccia, partly inserted with thin layels of tuffaceous sandstone, chert and siltstone. This
upper part of the Kiu Lom Formation is distributed widely in the central part of the surveyed
area, but its structural features had not been known clearly. By the result of the detailed mapping
in this geological survey, which was carried out in a way to trace each layers following the
division of lithofacies as above-mentioned, it has beén clarified that the geological strubture of
this up'pe,r part of the formation is s_iini]ar to that of the middle part and of the lower part of the
formation. The basaltic lava is several to 20 meters thick and its continuation is éoxn‘paratively
well.. The lava is deep to dark green in color, vesicular and massive. Under microscope,
porphyritic texture is observed in many cases, although it shows glomeroporphyritic or
autobreccialed. textiure in some cases. Phenocrysts are clinopylrdxene and plagioclase. The
plagiocl'a'se is often saussurifized. The matrix is composed of 'plagi'oclase and clinopyroxene
exhibiting ophitic texture, associated with chlorite, epidote, zeolite and pumpeltyite formed by

alteration.
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By the results.of the age determination of this lava by K-Ar method, valies of the ages are
pretty' scattering, as 389 + 19 m.y., 206 £ 10 m.y,; 190 + 10 m.y. and 119 # 14 m.y. (Table
11.1.1-2). 1t is thought to be possible as the reasons for the values to be scattering so much, that
the differences with the amount of elements for agerdeterminatidn wotld have.been produced: by
the geological environni_ent at the period of the effusion of the lavas as well as thrdth the
alteration after flowing out, Especially in case of occanic basalt, excessive Ar is easily produced as
40 Ay by rapid cooling and pressure, which it is known, would render the values of the K-Ar age to
be older apparently. Also, it is said that alteration can reduce the values of K-Ar ages to be
younger, by Arloss and K-addition. The environment of the cffusion of the subject lava is
thought mostly to be in shallow sea, though partly on land, viewing from the fact that it
alternates with shale, sandstone and limestone. Also, such alteration minerals as chlorite and
pumpellyite have been procluced. in the lava by the alteration. Meanwhile, by fossil data the
period of the sédimentation of the Kiu Lom Formation is shown to be middle Permian, which
does not correspond o the results of the age determination by K-Ar method. Accordingly, it is
thought that the values obtained by the age determination by K-Ar method do not reveal
appropriate ages of formation of this iava. Probably this was brought about by the environment
of the sedimentation at the period of the effusion and by the alteration with intrusion of granite
at the period of latest Triassic,

Table I1.1.1-2 K-Ar age determination of igne'ou_s_ rocks

Samiple . ) Age At Rad | At? o

Number Rock Name Locality Mineral (my.) :.S(Cl((l]lgén Rad% K%

W.006 | Basaltic WalDon | Whole | 11914 | 0024 | 127 | 005

: Welded tuff Kaeo Rock 0.024 208 -0.05
W-009 Pyroxene Basalt Wat Nong Whole 38019 ' 0.067 423 <] 0.04 -

_ o Hoi Rock 0.068 1369 0.04

W-017 Pyroxene Basalt Huai Hat Whole 206+ 10 0.836 - 89.7 0.99

{Altered) Rock _ . 0.852 9t.2 1.00

T-103 Biotite Granite Ban Huai Biotite | 21210 2.84 81.2 3.27

_ Kaeo _ 290 86.6 331

1107 Pyroxene Basall Ban Mae Whole 190+ 10 0.751 88.4 0.96

Koha Rock 0951 90.1 0.97

The constants for the age calculations are: Ag = 4.96 x 107"%yr 7!,
A=0.581 x 1071%r™", 29K = 1.167 x 10~ atom per atom of natural potassium.

The basaltic tuff, lapilli tuff and tuff breccia are observed to form alternation in the thickness
of 'several meters or several ten meters, and the lateral continuation is comparatively well. Under
microscope, the basaltic tuff is composed of pieces of basalt of the diarheter of 0.8 to 2.5 mm,
and of crystal pieces of pyroxene and plagioclase with glass bieces, in the matrix of fine grained
chlorite, quartz, plagioclase, epidote, pumpellyite, sericite and zeolite. 'The lapilti tuff and the
tuff breccia are composed of breccias of various hollocrystalline to glassy basalts with the basaltic

tuffaceous matrix.
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The tuffaceous scmdstone is distributed mound Ban On Klang It is dark gmen and it-forms
alternation of fine grain layers and coarse grain layers in the thlckness of 2 to S cm. Under
microscope, this tuffaceous sandstone is composed of alternation of coarse grained lithic wacke
and fine ‘grained feldspathic wacke wlich were thought to have oviginated from basaltic clastic
rocks. The grains are angular to sub- 'mguldr Clay mmerf\ls sericite and limonite are recogm?ed

The chert "is distributed around Ban Mal Takhian. 1f is dark grey, hard, compact and
well-stratificd ‘rock. Along the niargin in cotitact w1th tuff, this chert becomes dark gleen and
coarse grained., : : '

- The" tuffficoous sands‘tone chert and siltstone are found as thin anels as ﬂuck as less than
several ten meters; in the basaltic tuff. ' '

The total thickness of the upper part of the Kiu Lom Formation is cstimated to be more than

6,500 meters.

4-2-3 Granites

The granites are distributed in the area east of Ban Huai Kaco in the northeastern part of the
surveyed areé. They are biotite granite showing porphyritic texture with big phenocrysts of
feldspar. Under 1nicro$cope, there are many coarse grained hypidiomorphic crystals, and the rock
is composed of idiomorphic quartz more than 4 mm in diﬁmeter, hypidiomorphic plagioclase
showing albite twins, hypidiomorphic perthite and pleochroic biotite. As accessory minerals,
zitcon, apatite, sphene and magnetite are recognized.

By the result of thé age determination of this rock by K-Ar method, the value of age is 212 %
10 m.y. and the period of the intrusion is taken to be at the end of Triassic (Table I1.1.1-2).

4-2-4- Allavium .

Along the Nam Mae On River 'i1_1' the central to southern part of the surveyed area, and along
the streams near Ban Pong Hom in the northwestern part of the surveyed area, alluvium deposits
are well developed and the land is utilized for rice field. The alluvium is composed of clastic
deposits supplied from various rocks distributed in the surrounding area. The thickness is

estimated to be less than 10 meters in most part.
4-3 Geological structure

4-3-1 Structural characteristics

The surveyed area is situated, viewing from the tectonic provinces, in the western marginal
zone of the Central North T eétdnic Province (Fig. I1.1.1-2). The province is composed of the
volcanic rocks of calc-alkali serics effused in the period of middle Paleozoic to. early Me's'ozoic,
and of the sedimentary rocks of the facies of continental margin. The province is characterized
by the‘intense folding: structare and thrust faults. The beds in this province have been dislocated
by fau]tmg and foldmg The Chiang Mai basin is one of the Cenozoic sedimentary basin in the
inland area in the northern part of the ngdom of Thailand, and viewing from the characteristic
fissure. systems ‘in- half: cnculal arc and - concent:at:on of epicenters of the carthquakes it is
thought that the structural movement is actlve in this drea,
~ The San- Kampaéng geothermal area is located next to the Chiang Mai basin in its east and it
is thought that there would be some influence on the structure in the area by the active.structural
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movement in the neighbouring basin, : .

The surveyed area is topographicalty composcd of the western mountaneous land, the central
_ lowland and the castern mountaneous land. The western mountaneous land lies at the altitude of
500 to'650 meters above sea tevel, flom Doi Luang to Doi Sam Ngok The contral lowland lies at
the altitude of 350 to 450 meters 1bove sea level and occupies the basin areas of the Nam Mae On
River flowing southward and of the Huai Ang River which runs toward north. The lowland has
width of several kilometem, with small hill or small range of hilly land found in the western part.
The eastern mountaneous land includes the range at the alti_tu'de of more than 500 meters, Itis
broader and higher land than the western mountaneous land. These topographicat arrangement is
thought to be in good harmony with the characteristics of the gcologtcal structure stated
hereafter. : _ ,

The subject area is divided into three structural units by the main [aults; Doi Luang .uplit'ted
zone, Ban Pong Hom subsided zone and Mae Tha uplifted zone. The faults bordeéring the three
units are the Huai Pong fault and the Huai Mae Koen fault, both of which are normal faults,
-trending in NNW-SSE direction. - - .

- The Doi 'Luang-liplifted zone is corresponding roughly to the western mountaneous land, This
uplifted zone is composed of massive sandstones of the Carboniferous Mae Tha Formation.
Faults of the trends of NW-SE, E-W and N-5 are well developed in this zone. Foldings with the
axes'in the direction of NW-SE ate also recognized. ' _

- The Ban Pong Hom subsided zone is c_orrésponding to the central lowland, In the western
part of this subsided zomne, the sedimentary rocks (sandstone, shale, limest_ohc and c'hei't_elc.) of
IT{idC“C to lower part of the Kin Lom Formation of the Pcﬁnian period are distributed, while the
castern part is océupied by the basaltic lava and pyroclastic rocks of the upper part of the Kiu
Lom Formation. The faults of the trends of NNE-SSW, NNW-SSE and NW-SE are well developed
in this zone. Although folding structures are recognized in some'parts with the axes in the same-
directions as the trends of the major faults, geological structure in this zone is taken as
mondcline -as a whole, dipping to thc east. The dips of the beds are as steep as 50 to 80°,
genemlly .

‘The Mae Tha uphfted Zong is couespondmg to the e'lstel n mountancous land. “Fhis uplifted
zone is composed of s(mdstones of the Mae Tha Pmmahon, shales of the lower part of the Kiu
Lom Formation, and granites. intruding the Mae Tha Formation. Faults of NNW-SSE trend are
prevailing, but there are some faults trending in NE—SW or E-W direction, which have b(_:én out by
the former faults, Also, foldings with the axes in N-§ or NW-SE direction arc developed. Thus,
-the Doi Luang uplifted zone and the Mae Tha uplifted zone have quite a good similarlity each
‘'other, viewing from the lithofacies of the component rocks and the characteristics of the
geological structure.

4-3-2 Fissure system o

In this surveyed area, there are many faults of various trends such as NNW-SSE, NNE-SSW,
NW-SE, NE-SW and E-W. Of them, the faults of the trend of NNW-SSE arc significant for the
geological structure. Above-mentioned Huai Pong fault and Huai Mae Koen fault are twobf such
significant faults. The three faults of the trend of NW-SE, recognized from Ban Pong Nok to the
upstream area of the Huai Ang River, are thought to be the branched faults formed with the Huai
Pong fault, The fault planes of the faults in this area including the Huai Pong fault and the Huai
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Mae Koen fault are rarely observable, However, as the eitension of the faults on the surface is
- straight in many cases, it-is inferred that tl_ley have.quiie steep dipping angles and that-tliey are
normal faults probably. .
The subject ‘area is divided into three structmal units- by the Huai Pong f’llllt and the Huai
Mae Koen fault: the Doi Luang. uplifted zone, the Ban Pong Hom: subsided zone and Mae Tha
uplifted zone. The faults deve!oped in each structural zone, havmg trends of NW- SE, NE-SW and
E-W, are distribuied exclusweiy in each structural zone, and they do not extcnd beyond the-Huai
Pong fault or-thc Huai Mae Koen fdlllt . '

There are some other tectonic clcments than those :;t'lted in the above paragmplls in‘the
surveyed area. One_of these structural elements is pointed out to-be joints, which haye been filled
with quartz veins. The trends of the quartz veins are preclominéntly'in E-W dire_étion, although '
there arc some which are trending'in .NNW-SSE direction. Most of the E-W trending joints are to
cross the folding axes, and they are thought to. be tensional cracks formed with folding
movement: ‘ .

It is recognized that the characters of the figsures and cracks are different according to the
properties of the beds, That is, the quartzose sandstone of the Mae Tha Formation and the basal-
tic lava and pyroclastic rocks of the upper part of the Kiu Lom,'Formation-are‘ comparatively
ho'mogene(jus"a'n'd massive, rarely 'containing.fissures.'()ﬁ the other hand, 'the-sedin.aentary rocks
of the middle to lower part of the Kin Lom Formation ave vertically heterogeneous because
t_hey'ha\'re alternation structure. They'_'contain comparatively fine fissilities, though large-scaled
joints are rarely -developed. Especially, the chert has high fragility and is: often brecciated into
small pieces. Also the sitstone is-easily weathered and altered, to form white and soft rock, con-

taining many fissilities.

4-3-3 Folding qtmc!me

Generally, folding structures are well deveioped in this surveyed area. Intensity and pattern of
the foldings are different in each structural zone. )

In the Doi Luang uphfted zone and in the Mae Tha uphftcd zone, foldings have been formed
closely one another, repeating synclines and anticlines with the wave length of 400 meters to 1
kilometer. The folding axes are almost flat, showing trends of NW-SE or NNW-SSE. The dips of
the beds are as gentle as 40 to 60°. :

In - the Ban Pong Hom subsided zone, folding structurcs are - not lemalkable and the
homoclmal structure is chamcteustlc (lxppmg '50--80° to the east. The folding str uctures
recognized: in the western part and in the central part of this zone, have flat to gently dlpplllg
folding axes, with the trend of NNE-5SW.

4-4 Alteration zones

4°4-1 Results of X-ray analysis and.the distribution of-alterafion zones

The alieration survey was- camed out in an area of approximate 2 km? around the dred
where. the. geothermal . mdlcatlons aré dzstrlbuted “X-ray analysis was completed with the 103
samples collccted in tlus survey (Table I.1.1-3).

The detected clay iminerals are halloysite, montmorillonite, sapom[e, sericite, chiorite,
. kaolm;te, and alunite. Gypsum, ]ar.oslte and pyrite are also recognized. -
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Table [1.1.1-3 X-ray diffraction data of’ altered rocks (2)
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Table IL.1.1-3 Xray diftraction data of altered rocks (3)
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As the rock forming minerals, quartz, caldite; plagibcla‘s&, kali-feldspar, hornblende, anatase
~and shlpnomelane are rccogmzed :

Fro:n the results of the nucioscopxc obqenvatlon quartz, chloutu and scnc:te are contamed in
fair dmount in the rocks. Ac,cordmgly, while these mmem]q are detected by the X-ray analysis, it
is dlfflClllt to detcnnmc whether thcy are orlgunted from the a}tudtlon or from the original
rocks. '

Therefore, foi the ¢ dmmatlon of the zonal cllstnbutlon of the altelatlon sericite and
ch}onte were excluded. Bascd upon the assemblage of the clay minerals ‘without the above two,
alteration zones have bccn dwl(le(l as follows (PL i1.1-6).

(1) Alunite zone )
component mmelal alumte s*zpomte '

(2) Kaohmte zone

: component mineral: kaolinite (sericite)

(3) Kaolnnte—1nontn:01lllomte zone _
‘component mineral: kdOllth montmonllomte _
(sericite and chloute arc contained in-some cases)

(4 Montmon!lomte Zone - _
component mineral: montmorillonite, saponite.
(sericite and chlorite are contained in some cases)

(5) Halloy31tc zone '
component mmelal halloysite
(sericite is contained in some cases) _ .

Alunite has becﬁ recoguized orﬂy ‘at a point about 30 meters s.outh of thie site wﬁére the
geothermal exploration well GTE- 2 is located, associated with s'lpomte Aoco1dmgly, extension
or distribution of the alunite zone is not obvious, although possxbly it extends m south,

The kaolinite zone is distributed in cast and west, around the site of GTE-2 and in -its

ast-slde area. The zonc is also recogmzec[ in the north of Ban Pong Hom and a!oug the 1oad at

the foot of the mountains in the western part. ‘ _ .

The kaolinite- montmotillonite zone is recognized at around the hot spring about 80 meters
no1thwe%t of the pomt of GTE-2, and also about 400 metcrs east of the point. The zone extends
in east and west, nelghbounnﬂ to the north of the kaolinite zone, _

The montmorillonite zone is recognized in and around the area where principal hot springs
are distributed, along the Huai Mae Khu Ha River. It has approxintate width of 200 meters and
extends in east and Wes[

The halloysite zone is recognized around Wat Pong Hom and at around the pomt about 400
meters southeast of Ban Pong Hom The extemlon of the distribution of this zone is in E-W or
NW-SE direction,

- 4-4-2 Elycidation of the Alteration zones .

' Generally, it is thought that assembldges of 'ﬂtaxat;on minerals in geothermal area are

contloled by chem1cal compos:ilon and temperatme of hydrolhelmal liquid. '
Also, stqble area of alteration minérals for tem perature depends upon temperaturc as shown

in hg ILL ! -3, although it dlffels by pH of the hydlothurmal liquid.
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TFig. 1.1.1-3 S_tziblé area iof alteration minerals for temperature’

. Judging from - the dependance of témperature of the alteration minerals, the hydrothermal -
solution: causing alteration in this arca is thoughl possibly to be intermediate to acidic liquid of
the temperature of less-than 200°C. '

As for the altelatlon zonal distribution of the alteration is obselved in the following order.

~ alunite zone
‘kaolinite zone
kaolinite — montmorillonite zone
| montmorillonite zone

halloysite Zone _
it'is thought-as for this zonal _distributiQn.tlmt, from the aluni_fe zone toward the halloysite zone,
the lemperature of the hyélrothennal solution would have been (lécréasing and that the solution
would have changed its acidic property to the intermediate one gladually

-‘The alteration zonés are distribufed extending in the direction of east and west and then
distribution reveals the changc of the character of the solution fromrthe high temperature type to
the low temperature type; toward the north from the south of the point of GTE-2. Aiso'the_aréa, '
where present hot springs are distributed, is included in the range from the alunite zone to the
montmorillonite zone. This is taken io sh_ow that the distribution o.f the alteration zones lfavc’a
intimate relation to the present activity of the hot Sprihgs. The- alunite zone'confirmed_in this
alleralion sufvey is noted to indicate that the center of the alteration would be at the south of
the point-of GTE-2. ,

The kaolinite zone, found near Ban Pong Hom, seems to be independent from the area where
the geothermal: indications are distributed. It is thought that this kaolinite zone would possibly
have. been formed through some separated passages from those with the actual geothermal

activitics or by some other geothermal activities in different period. .

5. Summary o _

Along the main routes in the surveyed area, geolog1cal mapping and alterat:on surveys were
(,dmed out, using the topographical map of the: Scale of 1 to 10,000, The rock samples collected
in these surveys were supplied to the laboratory cxamma_t_lon such as microscopic observation,
fossil determination, age determination and X'—i.'ay.diffr'action analysis, according to the subject -o__f
the samples. By the results of the fieldworks and the"iaboratory 'exaniiﬁaﬁons, the geological
n_léps, the géologiéél profiles and the zonal distribution map of alteratioh ZONnes wcré .c_lraw_n_ up.

~ The contents 's_hox'vn in the follbwing paragraphs have been clarified as the results of- the

geological survey,
"
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The surveyed arca is underlain, from the lowest, by the Carboniferons Mae Tha Formation,
middle Permian Kiu Lom Formation, Triassic granites and aihivial deposits. The Mae Tha
Formation is distributed in the western and eastcrﬁmountanebus fand, and is composcd mainly
of white, massive and medium grained sandstones, although it contains thin layers of black shale
as insertions in the castern part. The thickness is more than 1,600 n_lcters-._ The Kiu Lom
Formation is distributed in the central lowland and in the eastern mountaneous land. It is
inferred that this formation is in contact with the underlying Mae: T'ha Formation with-
unconformity, although they are bounded by faults in the field. This formation is divided, from
the lithofacies, into three parts; the lower part, thc thicldlc part and the upper par{. The lower
part is divided into the alternation of limestone and shale, the sandstone bed, the alternation of
siltstone, sandstone and chert, the chert bed, and the alternation of siltstone and sandstoné. The
thickness ofthe{owerpaniS(nmrl,3601neﬁw& The middle part is composed of basaltic lava,
tuff in the lower half and limestone, shale in the upper half. The thickness is about 800 meters,
The upper part is répresented by the basaltic lava, lapilli tuff and tuf £ breceia, though layers of
tuffaceous saildstone,: chert and siltstone are inserted partly, The thickness of this part is as thick
as 6,500 meters. The granites are distributed in the northeastern part of the surveyed arca. They
are porphyritic biotite with large phenocrysts of feldspar. Alluvium deposits are developed along
the main rivers in the surveyed area. The thickness of the alluvium is as thin as less than 10
melers.

The surveyed area is divided into three structural units by the Huai Pong fault and the Huai
MmaKomlhuh,MﬁhofwhmhamtmndmgﬁrNNWSSEdhmﬁbnﬂﬂwtheeﬁnwhwﬂLmﬁime
Doi Luang uplifted zone (western mountaneous land), Ban Pong Hom subsided zone (central
lowland) and Mae Tha uplifted zone (eastern mountaneous land). The Doi Luang uplifted zone is
composed of massive sandstones of the Carboniferous Mae Tha Formation. Faults of the trends
of NWuS'E, E-W and N-§ and loldings with the axes in the direction of NW-SE are well developed.
The Ban Pong Hom subsided zone is composed of marine sediments and basalts belonging. to the
Permian Kiu Lom Formation. Faults of the trends of NNE*SS.W, NNW—SSE.and NW-SE are well
developed. Although folding structure is recognized in some part, geological structure in this zone
is homoclinic as a whole, dipping to the east. The Mae Tha uplifted zone is composed of
sandstones of the Mae Tha Formation and shales of the lower part of the Kiu Lom Formation.
Intrusion of Triassic granites is recognized in the northeastern part of the area. Faults. of the
trend of NNW-SSE are prevailing and foldings with the axes of N-§ or NW-SE are developed.

Alteration zones are distributed in and around the area where the present geothermal
indications are distributted, and are revealing anomalous structure extending in-east and west or in
northwest and southeast. Zonal arrangement is obviously recognized as follows, based upon the
assemblage of the clay minerals: alunite zone (south side), kaolinite zone, kaolinite-montmoril-
fonite zone,inonhnoﬁﬂonﬁé ZOne, énd'hauoysﬁe zone (north side). It is inferred’ that the
hydrothermal solution, which has brought about such zonal distribution of alteration, would
('ha\'re changed its own character from acidic to intermediate, and its own temperature from higher
to.lower,' toward the north from the southern side.

Geol'ogicaily,-.-the' most irﬁportan't factor ruling the geothermal reservoir is thought to be
fissures in the-beds. In another word, it is thought that the forms of the geothermal reservoir and
amountofthehyduﬂhennalMﬁuﬁonznechpenmnguponthecﬁﬁﬂbuﬂ0nofopmamackshlﬂw

rocks.
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By the present geological survey, it has been clarified that the important factors are
well-fractured beds and fractuated zones associated with faults, being favorable for geothermal
reservoir. As for the faults, it is the Huai Pong fault and the faults of NW-SE trend, branched
from the former, in the southern area of the area where the “geothermal indications arc
dlstubuted that are thought to be related to geothermal reservoir. The well-fractured beds are
those €asily fractured at the period of structural movement, In this surveyed area, they are chert
and siltstones of the Kiu Lom Formation. 1t is thought that the upflow of the geothermal fluid
occurs m’unly along fractured zones associated with faults, and that the faults and in some part,
cracks in chert and siltstone would play impor tant roles for the reservation of geothermal fluid.

The existence of the alteration zones is thought to indicate past activitics of geothermal fluid.
The distribution of the alteration zones and that of the geothermal imdications are almost
corresponding each other, when a glance is given to whole of the surveyed area. However, ﬁewiﬁg
them in detail, the distribution of alteration zones is broacder and its center is located a litile
_south of the area of the distribution of the geothermal indications. These facts are thought to
suggest that the center of the hiydrothermal activitics has moved northward in the cowrse of time.
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1’1-:1-2 Gravity Survey

1, Fmewmd

caused by the heterogeneous chstnbutlon of densntv below surf'wc . :

'lhat is, ‘the gravity survey js a method io et mfornntlon of rock (hstnbutmn depth and top
ﬁof the basement 100&“0]1 and swe of the: mtruswe bodles and' the exnstence of" stmctuxal lines
such as faulls :md f‘raciured zones. This survey is effet,tive to have geneml compzehenslon of the
geologlcal stkuctulem ‘wholeof an area. S e . R o

For the geothelmal explonation it'is expected by ‘the s.uwey to esnmate underground
stmctme neplesented by fault and subsulenee which contiols existetice of geothermal fluid, and
to detect’geothermal reservcnr and intrusive bodies, which are dir ectly 1elated to the geothermal
resources. ' ' _ . ' ' S ;

Tt is thought in the geothermdl area that there are (hfferent patterns of gra\uty anomalies
accordmg to the types of geothem]al reservoir, ‘In the geothermal aréa such as LardereHo and
Monte ‘Amiata in Italy, the main vapor—pmduetmn zones are situated on the steep slope of grw;ty
anomailes _ ' ’ -

The process of w01ks in thls grawty survey, from the gravity mcasm ement to the 1eport is

shown in Flg 151, 2—
2. 'Field survey
2,~1 Gravrmeter

- The gxawmetem ‘used for the present gravity survey are G-283 and (3-366, made by La Coste
& Romberg

Thesc giavnnetels have graduation of 0 to 7,000 and the gravity values of 0 m ga] to appro-
mate 7,400 mgals can be measured The precision of measmement is as high as * 0 L1 mgals,

e
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Table 11.1.2-1 Specification of gravimeter

Name, type La (‘oste & Rombelg, I\IC . '
: _ Model G Geodetic Glawty Meter
No. . 283 366
Measurement range _ 0~ 7,386.54 m-gal 0~7 ;404.56 m-gal
- Temperature of thermostat cell 51.7°C _ 49.0° C
Reading line 2.80 . _ 2.90
Date of purchase September 1971 _ September 1974
_ : (overwhole June, 1981) o
Size . 14 % 15% 26 (cm) - _ _ 17x15x22(cm)
Weight , 8.6 kg ] 91k

Also as the drift ratio is extremely qmdl] as less than 1 mﬂa]/month a base tie per d'ly is suffi-

cient.
The following tabic of gravimeter constants is a part of the table to exchange counter reading

values with gravity values,

Table I11.1.2-2 Gravimetcr constants

Counter reading Value in milligal - Factor for intefval -
2,700 2,847.21 1.05550
- 2,800 2,952.76 1.05559
2,900 3,(_)58.32 ' 1.05568
3,000 3,269.46 1.05587

2-2 Base station

To. couect the drift of the gmvnmctels base tie is leqmred For this purpose, a base station
for the base tie, No. 1000, was set on the concrete floor at the entrance of the lodge of the clinic,
about 100 meters west of the EGAT camp. _ ' '

The datum value of the gravity can not be obtamed around the surveyed area, and the. control
point established when DMR C'mlt,d out gravity survey in the area including Chlang Mai has been
lost a]ready Therefore, the survey resulis (gravity values) obtained in this survey is not able to be

tied to another survey (gmvnty values) dircctly.

As the datum value of gravity requires. latitude correctlon the standard gravity value at the
base statlon No. 1000, S.V. 1000 = 978,497.981 mgals, was taken to be tentahve datum value of
the gravity. .

- When - datum value of gravity should be 'establishcd in future, it'is'bdssible to integrate the
gravity values and the bouguer anomalies to any bthe_r data by correcting all the gravity values
with the difference between the above tentative datum value and the established datum value.

2-3 Sinvey points _

The area where the 2r av;ty survey was car ned out is as large as-50 km? around the area whele
the geothermal 1ndlcat10ns are d}strlbuted To get clear mformat;om on the geologlcal structure
in. whole of the area and to draw up such structures as to.control the existence of geothermal
Tesources; 1t is dcsuable to survey the area as broad as possibie, while the distribution of survey B
pomts should be as dense as possible. Gravity survey had been conducted by Thailand side in the
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plains in fhis suweyed area, bul as the area sﬁwcyed was so small and the survey points were
wncertain when planmng the plesent smvey program, the mdepmdmt program of the point
distribution was employed and the survey was carried out according to this program.

The survey lines, - whicl had been prepared by bush-cutting by Thailand side in the central
.p"ut of the surveyed arca were employed as much as possible, In other palts roads were utilized
“as survey - lines, from the viewpoint of the cfficiency of the level survey. Aq & wholc the survey .
points were cshbhshod with intervals of 400 ~ 600 meters.

The determination of the survey points was based on the topographical ' map of the scale of |
to 10,000, but as the location of the roads was different fromi that indicated on the map, land
survey waé 'co.nducted by the measuring tape and simplified transit compass, to locate the survey
points atong the roads after drawing up the figures of these roads, rendering the cut-lines to the

base,

2-4 {evel survey .

Level survey was c*trned out for all .of the survey points by EGAT level survey crew. The
elevation of the base pomt BMCS- 18, which is 392,418 m, located in the EGAT camp, was
employed as the clevation of the contrdl point; . ]

As the level survey had been completed partially along the cut lines, the survey started at the
end point of the former survey, Staff \}vas_ moved twice and the reading was also done twice, as

most of the lines were programmed to be open.

2-5 Collection of rock samples _ _
* For the analysis and the terrain correction of the gravity values; rock samples distributed in
the surveyed area were collected-and the averdge denSlty was measured with them.
Total 84 rock samples were collected, of which 65 samples were from the surface outcrops
and the other 19 samples were from the drill core. These rock samples were brought back to
Japan f(_)r the measurement of the density.

3. Method of analysis

3-1 Correction of graviiy values

Gravity values measured are within influences of various hetei ogencous lactors such as fime,
location; eievatlon relative features of topography and so on. ‘

To obtain real gravity values under uniform condition, these factors should be conccted In
this survey, con_’ectlon.was performed with such factors as tide, height of .instrument, .drift,
lattitude, terrain,. free air and bouguer, etc. Calculation for these corrections was complétud by
the electronic computer of FACOM MIG0-AD type. Pnnmpdl methods of correction and data
processing are stafed in the following.

3-1-1 Tidal correction _

Tidal correction is to eliminate influence of the variation of the positions of thé moon and
the sun to the gravity measurement: The correction is different according to time and latitude of
the survey points. By this tidal correction of all the measured 'valhe's, it is possible to regard the
drift correction to be simple base tie error. Thus, precision can be improved.
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The relations between time and positions of the moon and the sun are read from “Abridged
Nautical Armanac™ published by The Maritimo Safety Agency of Japan. The following formula
was employed for the calculation.

3 . a 1 l ‘ - ' 1
Ag = —EGM Y {3(Si1125 - —?;")(sin?cp - "-3~-) +sin 26 sin 2¢ cosd +cos?§ cos?y cos 20
i

Here the symbols stand for

G : universal gravitation constant (6.67 x 10711 3 fkg sec?)
- M : mass of celestial object the moon : 7.348 x 1022 kg
the sun : 1.9891 x 1030 kg

a : distance from the center of the earth to the survey poinl

= 6,378.388(0.99832 +1.6835 x 107 cos2p - 3.5%x 10 cos 4yp)
+ {¢levation of the survey point in km)

¥ : distance from the center of the earth to the celestial object
(the moon ; 384,405 km, the sun ; 1.496 x 108 km)
v o latitude of the survey point _
& declination of celestial object (angle measured in northsouth to the equator)

£ : hour angle of celestial object
(angle between the celestian meridian and the survey point meridian)

3-1-2 Drift correction

After measuring gravity values of new survey poinls starting from the point with known value
of gravity, the original gravity value can not be obtained usually when returened to _thc starting
point, even if fidal correction and height-of-instrument correction are completed. The difference
is called to be “drift”, | | |

Though La Coste gravimeter has very little error caused by temperature and atmospheric
pressure, it has drift concerning spring fixing system with the lapse of time.

Drift correction was donc in each base tie, taking the drift to be in. proportion to lapse of
time. The highest value of drift was 0.074 mgals/day on 7th of December, 1982.

3-1-3 Terrain correction

- Terrain correctioh ts required in order to eliminate influence of topography around the
survey point fo the gravimeter. Land is divided by grid with certain space on the fopographical
map. The elevation of the central point of each prid is .read, and relative undulation of these
values of elevation to that of the surveéy points can be approximated to a certain shape. The sum
of the gravity values affected by these correction grids is taken to be terrain correction value.

The more inflience of topography is secn, the nearer the terrain is to the survey point, and
the influence is smaller with the increase of distance from the subject terrain to the survey point.
Therefore, -correction of high precision was done with such terrains close to the survey point,
while correction was comparatively rough with terrains far from the survey point.

- Area of the correction is designed taking it into consideration that the surveyed arca is flat
and surrounded- by hilly land. The outline of the calculation domain of the terrain correction,
area of correction and the spacing of the grid around a survey poinl are given as follows.
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As the data for terrain correction of “far’® and

A

= 40 m
s
,\000 .

1000 m

m .
1000 24 Km

24 Km

80 Km

80 km

“middie”,

Fig. I1.1.2-2 Domains of calculation of the terrain correction

topographical mesh data were

prepared by reading clevation of the crossing peint. of grid on the lopographical map, after

establishing grid with the employed spacing (Tablé II.1.2-3) on the topographical map, in the

designed area for the correction of all the survey points, The relation of the used topographical
map of the scale of 1 to 50,000 and the designed area for the correction of alt the survey point is

shown in Fig, 11,1.2-3.

Table 11.1.2-3 Outline of the terrain correction

Area of correc-

Grid spacing of

the survey point

133 _

Name DO._ Mcthoq of tion with a topographical Topog_rapincal
main correction . map
: survey point mesh data :
far A | cocentric 80 ki (E-W) 2000 m (E-W) . 1/50,000 -
' circle cylinder x 80 km {N-8) x 2000 m (N-8)
approximation o
middle B as above 24 km (E-W) 500 m (E-W) 1/50,000
x 24 km (N-S) x 500 m (E-W)
near C pentahedron in neighbor (2) refer to map 1/50,000
(1) approximation and its
circumscribed
quadrilateral
near D cocentric within 1000 m as above 1/10,000
circle cylinder of radius around
reading - " the survey point
close E profile within 40 m of - sketch 1/500
: approximation radius around




4747 | 4847 | 4847 | 4947
mo o [

4846 | 4846 ||4946
v L b IV e  far ;A

]
4746 | | 4846 T 4846 |i4946 | | -
“- : N . IIII : --=-m-=-== middle ; B

o v 1. )Y) Y topographical map

Fig. 11.1.2-3° Topographical ni’a_p and area of ter'r'ain'correc'tion

As the topographical mesh data prepared are without relation to the locations of the survey
points, they are different from the grid for caloulation of ‘the terrain correction, which is based -
upon the location of rtespective survey points. The elevation of the center of the grid for
calculation necessary to the terrain correction i's obtained according to the following formula,

using weight of the distance {rom the lopographical mesh data to the center of the grid.

I Topographical . *
: i mesh data :
Hy i, . o, 1B
LAl et HE=H r (L - H) P — 1)

I {+_aj Center point E

: f grid f : .
) t Bgalgii]!atl?); j + (Hl + H4 - Hz - HS) O[ N {6)
o || of the ter- | | _ : a
rain correc- :
| lion !
i }
! E
o iy

Fig. I1.1.2-4 Elevation of grid pointﬁ

Calculation of the terrain correction was performed by the followihg formula, after 'repfac'ing
the section, for which calculatlon of the tenam correction is applied, by a concentrlc cncie
cylmder having the same area (Fig. [1.1.2-5).

T_he _corrcc.tiq_n-of the “near (1Y was done by pentahedron approximation (Fig. 11.1.2-6) with
the pent'ihedr'il intermediate ére"a composed bf the circle with the radius of 1000 meters from
the suwey ‘point and is cm,umscr:bed quadrilateral, using the elavation of the lattice points of

the topogl aplncal mesh and the survey pomts

~ The c'G'rrecti‘tii_l'Q.f th’e.“hcar (2" was done depending upon :Ha_mmer_’s approximation formula -
(Fig 'II"]I '.2'8), after reading, on topographical "m‘a'p of the scale of 1 to 10 OOO'(Fig I.1.2-7},
‘the aver'ige elevatlon of the section prepared by dmdmg the area between the urcles of the
rddlus of 40 m-and E 000 m into concentrlc circle cylmders )
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Fig. IL.1.2-7, Terrain correction' of the near (2)
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Area of correction -
(distance from the center: m)

- 2GP'A2.(Rz - Ry +\/R21 +H? \/R% + H?

RZ -2

: value of terrain correction :

: gravily constant (6.670 x 1078 dyne cm?/g?). .
: density o R '

: area of the section of correction. -

: dilference betweén the average elevation of the

section of correction and the elevation of the
survey point, 11 — H,

: \/Sx-Sy
c R~ Af2
R+ AR

Number of section
- of cocentric circle

(Ry)~(Ry) (n)
40~ 150 6

150~ 340 8
340~ 620 10
620~ 1000 12
(36)



g .
="‘WT1£(R2._ R, +4/R? + H? __\/R§+HZ_)

g: value of terrain correction
’ G: gravity constant
| : . pi density .
/\““\;_;_ ' ' ~ ¢ Ry: inside diameter.
R,
H

. outside diameter : :

: _ . difference of elevation between the survey
" L _R, f point and the section for correction

' J n: number of equal parts divided

Fig. 11.1.2-8 Hammer’s approximation formula

The correction of the “close™ was done by the calculation according to the followmg for:mula
{Fig, 1.1.2- -9), after preparatlon of profile sketches, along two lines across the survey point, of
the topographical features in the area within 40 m of radius from the point,

. B Rz _ Xz; R Xz :
= ; 1 A =1
Ag_ 2GpJ {tm h / RZ 7 12~ tan ih A.: x tanf + H — Hy — D fan 3)2} X

: value of terrain correction
: gravity constant
: density _
. : : : distance from survey point to clitf
NP : . H: height of ¢liff '
N \  angle of inclination
J' ' R:area of co:i‘é;:tion
§) < p_ ) —= X Hy: height of plumb of gravimeter (0. 15 m)

=
A
o Oa%

j=n
]
=

Fig. 11.1.2-9 Corection of close

3-1-4 Elevation correction

The' clevatlon correctlon includes frec-air correction, wh1ch 1s to correct gr av1ty vaiues mth
_the difference of elevatlon and bouguer conectlon which is to cmrect influence of dens:ty of
‘rocks in the underglound _

Free-air correction value Ag, is obtained by the foHowmg formula using cverage ver tlcal
gravity glachent on the surface of the earth

R A 2HR+ Wy 2
Agngg{l'—" £o gg }f gOH 0.3086H mgals

(R +H)? C(R+H)? R
‘ Hele symbols stand for
% : mean sea level orawty value
R ': average radius of the earth
H : elevation of survey point (m)
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Bouguer correction value Ag,. is obtained acco'rding to the tollowing formula, taking the
immerisely b_road plate of the thickness of H and with the density of p to be inserted between the

surface and the geoid. .
Agy = —20GpH  —-0.0419p x 1 mgals

Here symbols stand tor

G gravity constant

P density

¢ elevation of survey point (m}

Both free-air correction value and bouguer correction value are functions of clevation of
survey point, H. They are called elevation correction values collectively, and are calculated by the

following formula.

Agy +Ag, =(0.3086 — 0.0419p)1

3-1-5 Latitude correction .

By the facts that the earth is an ellipsoid of revolution aﬁd that centrifugal force is brough't
about by the earth’s revoliltion, smalle'st gréwity value appears along the equator white the highest
value is ‘(:)bservcd at the poles.- Latitude correction values are obtaincd by deducting standard
gravity values (S.V..) from the measured gravity values. The standard gravity values are caleulated
according to t.h_e iht‘e_l‘nﬂtiDﬂﬂl formula of the standard gravity values (1930) as shown below.

S.V. = 978,049(1 + 0.0052884 sin?y — 0.0000059 sin? 2ip) meals
Here ¢ : latitude of survey point
32 :Den_si'ty measure:ment of rock samples
Measurement of density of rock samples was carried out under wet condition and under

naturally dried condition.
The density under natural dry condition (p, ) is obtained according to the following formula.

Py = Wof(wo - Ws)

Here symbols stand for
Wo © weight in air

we © weight in water
Also, the density under wet condition (p, ) is obtained according to the following formula.
P2 = Wollwy — W)

wg © weight in water aftersoaking the matcrial for more than 48 hours.
Wo : weight in air, left for one hour after measurement of wet density, with surface

moistures wiped off,
3-3 Compilation

To obtain a gravity map, the data of the present gravity survey, was compiled with the data
which had becn obtained by DMR.
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" As lor the Thailand side data, the control pomt of the grawty was not clear and the location |
of the survey points was not cerfain. By linking the survey points with survey data by Thailand
side on the location map of the suwey poinfs, S]ldeS of the former survey routes were drawn up.
Thus, with the comparison of these shapes to the route maps along the roads in the present_
survey, the Thailand side survey points were estimated and loéated.

The tidal correction by Thailand side was done straightly by the base tle carried out every
half a-day, and it is thoughl that error of the dcgree of mawlmum 0.l'm gals could possibly be
included. _ _ . o :

In the grziﬁty survey by the Thailand side, the elevations of the su'rvey'points were obtained
by the level survey. But as the datum point is different from that: of the present survey, the
elevation is different even if the former sulvcy point is thought to be at the same point as the
present point.

Considering these problems compllatlon was c,amed oui by pleparmg compilation coefficient
by the correlation of the data of the present survey. points and of the thailand side survey points
which were thought to be at the same location as the present survey pomts The results ‘of the
correlation and the calculation of the compilation coefficient are shown in Fig, i1.1.2-10 and in
Table I1.1.24. ‘The figures with # mark are those far from the average value'bygmore than the
standard deviation ¢,_,. As this is thought to ha.vc been caused by fairly large difference of
locatlon the compilation coefficient was calculated by eliminating these marked values; The

CO]I“I]_)IthlOI‘! coefficients are as foHows.

for values of level survey, X = -10.689 m _
for values of gravity, Y =976,397.880 mgals

Applying these compilation coeificietits to the data of the gr avity survey by Th'nland s;de these
data were employed in the comp;htlon of the. prtsent gravity survey,

At the stage to draw up iso-gravity map, the data at the survey points, whclc Iso-gravity
contour lines were (Iistmted remarkably, were excluded, by the estimation that it would have
been caused by 'the accumulation of several errors: Of the Thalland_stde data of the survey points,
those close to the present survey points and those out of the designed surveyed area were
excluded. The total number of the compilation points were 87, finally.

3-4 Detelmmatmn of conectlon denslty _

Correction denmty is quite 1mp01taut as it has &gmﬁmnt mﬂuence to the Iesuits of 'malysns
In the present survey, the average density was calculated by the followmg thre¢ methods, and the
correction density was determined from the results of such calculation.

3-4-1 Method by density medsurement of rock samples
 The results of the measurement of thc density of the collected rock sam ples are displayed in
the Table I1.1.2- -5 and i in the Fig. 1{.1.2-1 I (a)

The densntles of the rock samples are distributed in as wide zange as 1.96 to 3.05 g/cm3 The
average of the average densmes of lespectwe lithological units is 2. 65 glem?, _
Of the individual lithological umt values of density measurement of chert, shale and tufT arc
quite scattermg, while only small scatteung is obscrved with those of sandstone granite and

" quartz veins.
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Table 11.1.2-5 Measuremeint result of rock density (1)

_ Weight in wet state

Rock No. Weight in air Weight in water Density

- (8) (2) (gfem?)
Basalt - 20 1469.9 971.9 2.95
o 71 1769.9 716 2,96
" 22 4174 2792 3.02
23 795.6 5032 2,72
" 24 1418.1 927.2 2.89
" 25 7234 4722 2.88
" 26 1072.5 7157 3.01

" vy 12804 8390 290 -
" 28 16456 1095.2 2.99
n 29 8736 573.4 291
" 30 847.1 563.9 2.99
" 81 10693 707.6 296
" 82 11817 787.5 3.00
Tuff S 1558.5 1003.8 2.81

" C 2 12019 770.9 2.79.
" 3 10926 702.8 2.80
" 4 1109.1 734 4 2.96
Basaltic tuff 5 1268.0 8296 2.89
Tuff 6 675.8 4543 3.05
" 7 11996 7712 2.80
" 8 1790.3 1202.7 3.05
" .9 1997.1 1326.0 2.98
" 10 10324 682.4 2.95
n 11 8404 562.6 “3.03
" 322.1 194.0 2.51
Tuff breccia 12 1033.7 679.2 2.92
" i3 1020.3 667.5 2.89
" 14 1204.0 781 .2 2.85
" t5 1493 .6 979.8 2.91
" 16 902.7 600.5 299
" 17 1191.5 798.0 3.03
" 18 1544.5 1028.1 2.99
oo 19 5983 396.8 2.97
Limestone 52 3945 250.0 2.73
" 53 690.8 435.5 2.71
" 54 16480 10349 2.69
" 55 1783.2 1136.8 2.76
" 56 7411 465.1 2.69
u 57 4613 2900 2.69
wo 58 5243 3300 2.70
Silicified limestone 83 1267.5 782.7 261
Limestone 59 1060.6 667.5 2.70
" 60 1024.1 648.1 2.72
" 6l 12550 792.1 2.71
" 62 4985 319.8 2.79
" 63 903 .5 5722 2.73
Chert 47 305.2 164 .2 2.16
" 48 11753 707.8 251
" 49 11052 666.1 2.52
" 50 998 6 . 5983 249
" 51 545.7 3383 2.63

4]




Table I1.1.2-5 Meaéurem_ent result of roék dcnsit_y'(Q)

Weight in wet state

Rock .'No, . Weight inair - | Weight in water Density
S | ®© | @ | @
Calcareous shale 31 “451.6 2816 266
_ Black shale 32 451.6 281.6 266
Shale _ 33 13737 807.9 243
Calcarcous shale  {fresh) 34 7435 468.5 270 -
SR (weathered) ~ 35 1406.2 8529 2.54
Shale " ' 36 602.2 375.7 2,66
_ Black shale 79 736.1 4551 2,62
Shale 84 L6729 3855, 234
" - 37 -691.8 4380 2.73
"o - - 38 1307.9 816.9 2.66
Weathered shale 39 3884 1903 196,
Sandstone 40 696.0 4277 © 259
' 41 641.8 3963 261 -
" 42 6552 394 .6 251
" 64 5285 3210 255
" 65 2373 145.6 259
v 66 367.5 2265 ° 261
" 67 13123 8071 | 260
43 567.3 3372 (247
g 68 1436.7 886.6 261
v 78 11989 721.0 ©2.54
" ' 848.2 523.3 - 261
" 80 1094.5 659.6 2.52
g 44 1162.9 694.4 248
" 45 1265.3 77722 12.59
d 46 11563 698.5 2.53
" 69 '825.3 496.6 2.51 .
Granite 70 2333 1452 2.65
» 71 1574.5 954.5 2.54
o 72 10759 649.8 2.52
Quariz vein 13 696.0 4277 2.59
v 74 13309 812.5 2.67
" 75 1024.0 629.7 2.60
" 76 968.0 5920 2.57
77 1161.1 724.8 266 -
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As for the high densrty avea, the bqsaltic tuff tuff breccia and lapilh fuff of the upper part of
the Kiu Lom Formation were revealing lugh density valucs, followed by hmestone Densny of
chert is generaliy small. ' _ §

From the above results, the rock densities in the surveyed area are divided as shown below.

High Density . ' S _ gfem?
' _ basaltic tuff
The upper part of the - . ] tuffbreccia } ~ 2,93
Kiv Lom Formation | Tfapilli tuff-

* basalt - 294

Medium Density _
‘The middie part of the

: . li .

Kiu Lom Formation 1me.stone. _ 2 72
The Mae Tha Formation _ sandstone 2.58 ¢

ol ' gram_te _ 2.57

other { gquartz vein 2,62

Low Density . o

' . The middle to lower shale 2.56
_part of the Kiu Lom sandstone 2.54

Forimation chert : 2.46

Accordingly, it is thought to be appropriate that the correction clensity in this surveyed area
based on the density measurement of the rock samples is 2.5 ~ 2.9 g/cm?3.

3-4-2 Method by G-H relation .

The method by G-H 1elatron is that to obtam correction density from the relation that
elevation of every - survey peoint -has linear coueht;on [AG = (0. 3086 0.04199) x AH] with
gravity value after terrain correction and latitude correctlon where undergloimd structure is
homogeneous. However, the gravrty values after the correction in this present survey was thought
to contain anomalous values derived from the hetelogeneous underground structure Therefore
after obtammg irend surface of third order polynomial to eliminate influences by ldrge scale
underground structure, G-H relation was plotted by the residual values. The G-H relahon is
shown in Fig. 11.1.2-11 (b). From the gradient of the G H relation, the average density can be
cal(,uldted directly to be p=2.614 g/c,m in this sur veye_d area.

343 Method by correlation of the topomaphlcai contour Imes to the lso-grawty countour lines
by the variotis correctron .

Iso—grawty map after terrain corréction and bouguer correction’ has no correlatlon {o
~topographical countour lmes when the topogmphy is not related to underground structure. If
correction ciens;ty is foo small compared to approprnte value, iso- gr‘mty conter lines have similar
trend to that of the topognplnc‘il contour lines, while i 1so grawty map has the lowest correlation
to topographrcal ‘map when correctlon density is quite blg compared fo appropmte value, The
results of the consideration on the above points are gwen in Table I1.1.2-6. Fr om the data shown
in this table; it is posmble to regard the densrty ofp = 2.6 gfom? 1o be the most applopuate

' densrty value
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From the results of the threc considerations as above mentioned, the correction densily was
established to be p = 2.6 gfem?.

Table 11.1.2-6 Correlation of the iso-gravity map

(gfem?®) p=2.4 p=2.5 p=2.6 C =267 p=2.8

Number of locations _ _
where correlation 11 10 8 7 5
is positive . :

Number of locations
where correction 4 6 9 10 14
is negative

3-5 Iso-gravity map . _

The iso-grav.i'ty map was preparced and drawn in the fo]loWing processes,

First of all, concerning the measured data and the respective survey points for compilation,
corrected gravity values are calculated by the method stated in the paregraph 3-1.

3-6 Filter treatment
As the iso-gravity map containg various wave lengths caused by various elements, the
following ﬁltermg trcatment was applied fo the extraction of necessary informations as to the

underground structure.

3-6-1 Trend susface analysis of third brder_pol)momial

The trend surface analysis of the third order polynomial is a method to extract average trend
of the whole of the. surveyed area through mathematical treatment. The result obtained is
thought to expressed such gravity anomalies as brought by large scaled structu.re including the
surrounding areas and the geological structure at the depth. This filtering treatment is a method
to obtain residual gravity map stated in the following paragraphs. The residual gravity map cau be
a gravity map at the objective level for the analysis. '

The trend surface 'm'ilysm of third order polynomnl is an analysns to obfain approximated
curved surface, expressed by third order polynonnal thlough the method of least squares on the
gravity values at the gud point. The results of the analysis is ‘shown in PL. 1L.1.2-2 (Gravity
trend).

3-6-2 Residual gravity map of third ofder polynomial
The map of the residual gravity of third 0rde1 polynomial is drawn up by 1educmg gravity
values on the trend surface of third order polynomml from gravity values at tlic grid points on the
gravity anomaly map. The relation of gravity value at the grid point G(X,Y), gravity value on the
trend surface of third order polynomlal Z(X,Y) and the residual gravity of third order polynomial

is shown as follows,

Residual gravity = G(X,Y) — Z(X,Y)

363 Spectrum analys1s
Spectrum analysis i is an analysis to. get mform'ltlon on the depth of pnnmpai structures by the
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'malyms of wave length b'lsecl on the potentlahty theory. ‘Magnetic gravny and magnensm are
oxprcs@ed in potentnl and the ‘UmlySlS of wave length can be applied directly. By this method

‘were drawn up Spectrum analysis (Fig. 1.1.2- 12), Deep gravimelric component (average depth:

1,200 m) (PL. Hl 2-4) and Shallow gld\’imthlC (,omponent (avemge depth: ]90 m) (PL
1.1.2 5) '

3-7. Plofiie analysxs .

In ordel to eshmate undexgtound stuu,turc coueqpondmg to the grawty qnomahes proﬁle
analyms was c1rued out, employmg values of the pr imary residual gravity. '

For the calculation of gravity values f01 density - stluctme model, Talwani’s method is
employed. _ o

Vertlcal component g, of the gravity at a pomt O {an arbltraly pomt on the surface) brought
by poiygon (mﬁnltely vertical ‘to the sheet) of the density of p, as shown in Fig, I1.1.2-13, is
given by the following formuia.

2i+1

2pGEJ jxuzzd"dz B
(X,2)) &<

Here p: -den&ut-y
G: gravity constant
) p AXi+1,21+1)

{Xn,Zn)

Fig. 11.1.2-13 Profile analysis

. Thé profile analy51s was per formed with the three profiles of A-A"B-—Band C -~ the

location of which are shown on the PL, I1.1.2-1.

4.

~ Resuit of_ the analysis

4-1' Plans and ptoﬁles of analyms

up,

By the analysm as shown in the parqglaph 3, the followmg plans and profiles have been d:awn

PL.11.1.2-1". Bouguer Anomaly {p=26 g/cm:’)
PL.11.1.2-2 Grdwty Trend

PL. II 1.2-3- Remdual Grawty _

PL II 1.2-4- Deep Gr'mmetrlc Component (1,200 m)

' PL 11.1.2-5.. Shallow Glavnnetnc Component (190 m)

PL.IL1. 2—6 Underground St1ucture (A A)
PL 1.1 2—7 Underground Structure (B - B)
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PL.H.1.2-8 Underground Structure (C--CY
PL. [.1.2-9 Underground Structure

"41 1" Bouguer anoinaly {6 = 2.6 g/em?) (PL. I1.1.2-1) .

- The h1ghest vatue of the isogravity countour is —2.25 mgﬂls whl!e the lowest value of that'is
12 25 mgals : _ : o o

The trend of thc lso-gtawty countouts is N-S as'a wholc: Lspecmlly, in the east end, in lhe
central’ p"lrt zmd in the west end of the surveyed area, crowded dntrlbutlon of the N-§ tlend
150 grdwty contours is remarkable. In thesc areas; existence of the faults are estimated by the
geologlcai sur vey, such as'the Huai Mae Koen fault, the Huai Mae Khu Ha fault, the Ban Mae Khu
Ha fault and the Huai Pong faulf. Do ' : o

The area from around Ban Mae Kihw Ha to around Ban On Klang is- belwuen the cast t,nd and
the central. part of the surveyed area w1ﬂ1 clustered iso -gravity contours. The area compose‘; high
gravity zone, where 130 gld\’lty contours-are roughly distributed. In thm area, are dntubuted
basalt, basaltic tuff, tuff bIECCl'l and ldpllll tutt bolonuuw to the tipper part of the Kiu Lom
FOI’ITlaUOﬂ Itis thought that the densuy ot the rocks of these beds var ues little. _

The centrai area whcre 1so~gl'w1ty contoms are closely clutsered. extends far in-north and
south’ direction. Heie the above-stated Huai Mae Kliu Ha fault is located. The limestone of the
mlddle pall of ‘the Kiu Lom Formation whu,h is distributed in the west side of ‘this fault, is
sitnated at the wostern end of the area with the closely- clustered 1so-gmv1ty contours found in
_ the central area: The strike of the limestone beds and the trend of those i iso-gravity contours are

well correapondmg _ _

The area from around Ban Norg Boyen to around Ban Pong Nok is between the centml area
and the western end of the surveyed area, in both of which iso-gravity oontoms are closely
crowded. The area. composes low gravity zone, whexe iso-gravity confours are roughly

_ In this area, shale, chert and sandstone of the middle to lower part of the Kiu Lom Formation are
d]‘;tl‘lbllted The area where the geothermal indications are distributed js in the low . gravity
_ anomdly zone extending in north and south but _along the northern side of this area, the
iso-gravity contours are txendmg in‘the direction of WNW- SES. '

The ‘western thargin of this block is in contact with sandstonc of the Mae Tha Fonnatlon'

bounded by the: Huai Pong fault. The gravity values mmezﬁsc in the western area of this fault and

the iso-gravity contours are crowded a little closer one "mothm.

4-1-2 Gnavnty trend (PL Hi. 2—2 3) _
- The’ lnghest values of the iso-gravity oontoms is 12 0 mg’lls while the ioweqt value of‘that i is
=20 m gals. The grdwty distribution is divided into- units of the scale of 3 km in dlametel

‘As for high gravity anomahes in the area where the basalts: are distributed in. the east of the
Ban Mae Khu Ha fault, there is an anornaly near Huai Mae Khu Ha extending in NW SE direction.
Also:in the area qouthwand from the EGAT camp and around Ban Mac Pa’ Khang, there is an.
anomaly extondmg in N-S direction.

- Theie are high gravity anomalies extcndmg in. NW-SE dlreotlon ‘around Ban Kat Khl Lek
along - the northcrn extension of the Huai Pong fault and in the cast of Doi Luang where
sandstone of the Mae Tha Formation is distributed. - L _

Low gravity anomalies are distributed around Ban Mae Khu Ha, around Ban Pang Riap Rua in
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its northwest, along Huai Ang River and around Wat Hué_n Fai.

4-1-3 Deep gravimetric component (average depth: 200 m) (PL. 11.1.2-4) : .

The highest value of the iso-gravity contour is 7.0 mgals while the lowest value of that is:=
~6.75. mgals: Tt-is thought that forms appeared in this Deep gravity component map are the
result of fair influence from the geological structure ih ‘the intermediate depth befwecn that
shown on the Gravity trend map and that showi on the Residual grav;ty map. '

The high gravity anomalies are located ‘in almost same areas as shown on the Gravity ltend
m’tp and on the Residual pravity map. The bow-like shape of the iso -gravity contours closely
crowded in the area between the high.gravity anomaly and the low. gra\rlty ancnyaly in the eastern
part of the surveyed area is corresponding well {o the distribution of limestone.

The low gravity anomalies are located 'in the west of the area where thcy are on the Remdua]
gravity map. The centers of the low gravity anomalies z_lre distributed in an area from Wat Pon
Hong to around Ban Pon Nok where the Kiu Lom Formation is found the around the Huai Porig

fault near the Huai Ang River:

4-1-4 Deep gravimetric component {average depth 190 m) {(PL. 11.1.2-5)

The h;ghest value of the gravity anomaly is 0.4 mgals and the lowest values is —0.9° mgdls
The variation is extremely small. Borrespondence of forms and distribution of the andomalies to
the geology is uncertain. it is thought that they would reveal density noises of the shallow part

in the underground.

4-1-5 Underground structure by profiles (PL. [1.1.2-6,7,8)

The subject profiles include'iso-gravity profiies, filter profiles, underground structure profiles
and geologica! profiles. '

The ‘iso-gravity profile has been prepared by plotting the results of the two dimensional
simulation on the iso-gravity profile of the correction density of p = 2.6 gfem?® (bouguer
anomaly). -

The filter profile expresses the results of third order polynomial residual gravity and spectrum
analysis (deep gravimetric component).

The undersround structure profile expresses the structural model by the results of the
simulation. : . _

The geological structure_ profile expresses geological structure estimated by adding geological
information on the surface {o the above-mentioned resulis of analysis.

"The density structure obtained by the simulation is divided, c'onimon to the respective
profiles, into the high density mass {(p = 2.80 g/em?), the low density mass (p = 2.50 gfcm?, 2.60
gfem? ) and the middle dcnsiij{ mass {(p=72.7glcm?). ’

The high gravity anomaly in the eastside of ‘the center of the - profile is elucidated by the
existence of the high"deﬁsity mass {p = 2.80 gfem?), which is in contact vertically with the low
density masses {(p = 2. 60 g/cm3

_Althiough the gravﬂ;y values arg: mcredsmg in the western end of the respectwe proﬁles the
density model- was prcp'ued with homogeneous denmty of p = 2. 60 g/cm3 as the information
was not sufficient for densﬂy calculation,

The low gravity 'momaly in .the western’ palt of the profiles can be elu01dated by the
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existence of the low denslty mass (p = 2.60 g/fcm? ’ll]d p= 2 49 gfem?®). In the area with steep
gravily gr&dwnt in the central part the profites, founs of the medium- density mass (p = 2.70 ~
2.64 g/cm ) obtained by the subject gradwnt interpretation are d;ffeicnt in cach profile. It is
thought by this mterpietatlon th'it in the A—A" profile and in the B— -B’ prof" le, big volume of
the medium densnty mass is expected from the gentle giavlty gracdient, while small volume of the
medlum densuy mass is expected in the C—~C’ profile viewing from its most steep gmvnty
: gradient (‘orrespondence of the density mass to the geological beds is thought to be as shown in
the Table 11.1.2- 7

Table I1.1.2-7 Correspondence of density mass to geology

. Profile S
D_ensity A - A B— B C-C
miss _ _ , : o
p=2.8 Upper part of the . Upper part of the Upper part of the
' _ Kiu Lom Formation Kiu Lom Formation Kiu Lom Formation’
p=2.7 -Middle to lower :
part of the Kiu Lom
_ Formation '
C p=2.66" o Middle to lower
T part of the Kiu Lom
Formation _ _
0=2.6 Kiv Lom Formation Lower part of the Lower part of the
(eastside) (shale) Kiu Lom Formation’ Kiu Lom Formation
S ) T (shale) (sandstone)
p=2.6 Middle to lower Middle to lower Middle to lower
{westside) part of the Kiu Lom ‘part of the Kiu Lom part of the Kiu Lom
"Formation: : Formation Formation
Mae Tha Formation Mae Tha Formation Mae Tha Formation
(sandstone) {sandstone) (sandstonc)
p=2.49 Lower pait of the Lower part of the
Kiu Lom Formation Kit Lom Formation
{chert) {chert) _
p=2.64 ' Lower part of the
- Kiu Lom Formation
{chert) .

‘As for the iso- grav1ty pronle calcula[;on of snnuhtlon was repeated to seek the most
'appropnate values by varying the Torms and the densltles of the density masses, affer primary
model was prepared:by the geological ploﬁle_and the results of the density measurement. The
iso-gravity _prdﬁle was drawn with the most appropriate values thus obtained. Therefore, the final
iso-gravity profile is in harmony with the geological profile.

4-2 Glawty distribution and underground structure (PL. IL1. 2 -0)

The underground structure in the surveyed area is divided into the following four blocks of
(I}, [1I1, [HI} and [IV]; by the boundary of large scaled: faults or tectonic lines, viewing from’
the gravity distribution.

1] block. ; the area eést of the 'Huai Mac Koen fault
[TI] block ; the area from the Huai Mae Koen fault to the area where the limestone bed in
' the middle part of the Kiu Lom Formation is distributed.
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[II1] block ; the area from the above limestone bed to the Huai Pong fault
{IV] block ; the arca west of the Huai Pong fault and th‘e Doi Luang fault

In the [1] block, c;lmle of the Kiu .om Pormation ancl sandstone of the Mde Th'l Formanon
are w1(!oiy distributed. This block is rep: csented by low gmv;ty auomaly by the (hfference of the
density of the above rocks from that of the basaltic rocks which are (hstnbuted in the west of
this block. The dense dlStrlbt!thﬂ of the 1so-gl avity contours found near thie Huan M'ie Koen fault
is thought to be 1evea1mg that the fault composes the bound'uy of d;ffewnt denSIty MAsses.
From the profile dl]'ll)/SlS it is estimated that the Huai Mae Koen fault is vertical.

In the [II] block, the basaltic rocks belonging to the upper part-of the Kiu Lom Formation
are distributed. It is thought that the variation of the densitics in the basaltic rocks is small, as the

“interval of the iso -gravity contours is moderate. Afso from thc profile analysis, the thickness of
the beds is estimated to be larze. The denslty of the basaltic 1ocks p=2.93 gfem?®, is the highest
of the rocks found in the surveyed area and the lngh giawty anomaly extending i is N-S direction is
formed with the basaltic rocks. ;

in thlS block, the Huai Wai fault, the Huai Mae Khu Ha fault and otwer faults crossing the
former two are dlStrlbl!th However except for the southern part of the Huai Mae Khu Ha fault,
these faults have no influence on the gravity distribution. The densitic boundary with the [1H1]
block is formed by the Huai Mae Khu Ha fault in the southern half of the. block, while in the
northern half it is represented by a fault obl;quc to the Huai Mae Khu Ha fault This oblique fault
is observed to extend from near the pomt of the geothermal -exploration well GTE-3 to around
Ban Pan Riap Rua, in NW-SE dlrectlon The Huai Mae Khu Ha fault is almost vertical while this
oblique fault is estlmated to be dipping to the east from the results of the plOflle analysis.

The [TI1] block is located in the west side of the [I1] block as far to the Doi Luang fault,
and is characterized by low gravity zone. This [111] block is further divided into blocks of
[ITE-11, EIMI- 2} and [IH3] from east to west by the Ban Mae Khu Ha fault and the Hual Pong
fault. In the [1l1-1] area, basaltic tocks are distributed on the surface, as 1s seen in the [IT] block,
but the gravity value have tendency {o be lower gmdually toward the west. By the profile analysis,
the density of the [11I-1] area is p = 2.66 ~ 2.70 g/em?, which is lower than that of the [1I}
block of p = 2.80 g/cm _ _

In the [HI-2] area located in the west side of the Ban Mae Khu Ha fault, sedimentary rocks
such as sandstone, shale and chert are distributed. Thc densities of these rocks are the lowest in
the surveyed area, and it is from the difference of the densities of the rocks dlstnbuted in the
(I} block and in the [1V] block that the low grawty anomaly appears in this area,

By the Trend surface map, further lower gravity anomaly is found in'the low grawty zone of
the [HII] block, and existence of a fault of WNW- FSE trend is estimated there. This lower grav1ty
anomaly extends i an area of l. 5 km by 2 km from near GTE-2 to the area where the basalts are
distributed i in thc [11I-1] area.

The [II1-3] area occupies an area between the Doi Luang fault composes density boundary
rather clear ly than the Huai Pong fault In this [lH 3] area, sandstone of the Mae Tha Formation

" is dtstnbuted

The [IV] block is in contact wilh’ thc [III} block, boundecl by the Huai Pong fault in the
northem part and by the Doi Lmng fault in the south. The sandstone in the [IV] block belong-
ing to the Mae Tha Folmatlon has a little hlgher dcmlty than that of the sedimentary rocks of
the Klu Lom Formation, it is thought that the [1V] biock is found to reveal higher gravity
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anomaly compared to the [TII) block. The Doi Luang fault in the southern part composcd
density boundary. The higher gravity anomaly relative to the [I1I) area is expressed in the [1V]
block in the wesl of this faulf. By this gravity dlstubutlon step-like faults are thought to exist

here,

5.. Summary. . ,

(1) The gravity survey was carried out w1t11 the cooperation of Thmi‘m(l side eountupart EGAT
and DMR, and with the Joml of students of the Khon Khaen University, as a part of their
field practice. Level survey was performed by EGAT crew with whole of the survey points.
Number of ihe total survey points in thé present gravily survey is 230, Compilation works
were c_arried out _with 87 data of the former gravity survey which had already been conducted
by the Thailand side. Number of the rock samples for the density measurement is 84.

(2) leues of glawty anomahes wele mlculated attel various correction such as mhl correction,
drift correction and datum concctlon Iso-gravity conlour map was dldwn based upon the
valués thus obtained.

The survey points were loc1ted by land sur vey with Slmpllhbd transit compass, in addi-
tion to the utlllzation of the survey lines byh EGAT.

3). The most .appropri'ite value of the .correction density for the gravity LO{IfOllr 'lhap was
determmed to be p = 2.6 gfem?, by the density measurement of the collected fock samples,
by the (_) H relation and by the correlation of the topognplncal map with the gravity map by
various conectlons of density.

4y Varlous flltel treatments were completed with the bouwucz anomaly map (p = 2.6 g/cm Y and

proﬁle analysxs was done with three proliles,

(5) Trends of the bouguer anomaly map (p = 2.6 g/fcm?) are N-§, NW-SE and NE-SW, principally,
which are well correspondent with the strikes of the beds and the faults confirmed in the

geological survey.

(6) By the results of the analysis, the followings have been disclosed.

. Viewing from the results of the density measurement and from the gravity distribution,
the. basaltic rocks of the upper part of_ﬂie Kin Lom Formation are to composc high
density mass to be corresponding to high gravity anomaly, while the sedimentary rocks
such as sandstone, shale and chert of the middle to lower part of the Kiu Lom Formation
are to compose low density mass to be corresponding to low grévity anomaly.

2. The surveyed area is divided into the following four blocks by the density distribution as
shown in the underground structure map (PL. T11.1.2-9).

(I ~ block ; Area east of the Huai Mae Koen fault

[I1] block ; Area from the the Huai Mac Koen fault to the area where the limestone
bed in the middle part of the Kiu Lom Formation is distributed.

[1II] block ; Area from the above limestone to the Huai Pong fault.

[IVI block ; Area west of the Huai Pong fault and the Doi Luang fault,
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3, 'It 15 thought that the clens1ty boundary di\ndmg the [I] block and the [II] block is in.
N-§ trend, vertical and couesponclont 1o the Huai Mae: Koen fauilt.: o NENET
4. The thlckmss of thc basaltxc rocks dwtnbuted in the [1] block lns been estunatcd to be '
moré than 2 km by the 1esult of the plOfllC analysm _ o
5. The [IIT] block is ful thm dwlded into two sub aleas by the Bdn Mae Khu fo fault; ﬂle :
area where ‘the basaltlc rocks are dlsmbuted m ‘rhe e'lst of the fanlt and. the area where
- the sedunentary rocks are dlstributed in the west of ‘the” fault Low resuiual glawty
h 'anomaly Tas been found drovind this Ban Mae Khu Ha- fault.” B RE
6. In the {IV] block S“mdstonc of thc Mae Tha meatmn is dlstributed By the corr Bl'itl()]].
of the grawly distribution in this block to that in the [III~3} arca, existence of step-like

faults is estimated.

(7) The [Hl] block which mcludbs the area whexe the geothenml mdlcations are dﬂtnbuted is
conbspondent to the Tow grmnty anomaly In thlS area of the low 'momaly, there is a low"
gravity zone of the tesidual gr’mty of third 01der polynomml S ‘

In the [HI1] block the bﬂS'ﬂth rocks and the sedimentary IOC}(S are dlstnbuted bounded by
the Ban Mae Khu Ha’ fault. The chert bed found around the’ alea where ‘the geothermal :
mdlcatlons are distributed is dlppmg to the. east ‘witich is towaid’ the center of the low gravity
zone. It seems that ﬂle low gravity zone’ is surrounded by the limestone bed wluch is found

' along its eﬂstem mar gm Many fau!ts are e';tlmated there and i in the v1cm1ty Itis thought that :
numetous fractures and fissures were concentrateci in the area 1epresented by thlS low glawty
zone, formed in the penod of the tectonic movement. '
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