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ABSTRACT

Volcanic and plutonic associated rocks are widespread
throughout the western part of Changwat Uthai Thani énd Changwat
Nakhon Sawan. They occur as stocks, dykes, lava flows, and explosive
ejectas, Field as well as petrography and geochemistry evidences
suggest that the plutonic rocks in the area are shallow emplaced and
are genetically related to the capped volcanic rocks. In addition all
magmatic activities are deduced to have taken place during the period
of post-Permian and Middle Triassic ages. The compositions of these
two different modes of origin of rocks are ranging from intermediate
to silicic, Diorite and andesite are the intermediate rocks and
granite, rhyolite, and rhyolitic Luff are the silicic ones. Geochemical.
data and their variation diagrams indicate that these plutonic and
volcanic rocks belong to the same differentiation trend of calc-alkaline

series.

Diorite and/or andesite exposed in the study area though are.
apparently too small in volume when compared with the silicic rocks,

they are believed to be the parental magma which subsequently other
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intermediate and silicic rocks, either plutonic or volcanic, were

derived by process of magmatic differentiation.

Bunopas (1981) has suggested that along the western edge of
Khorat plateau (eastern belt) and central Chao Phraya plain (western
belt) which plutonic and volcanic rocks of the present study belong
to, were actually former volcanic arcs with subducted plates
underneath. Therefore, the primary intermediate magmas in the area
concerned are having higher tendency to be derived from partial
melting of hydrous mantle material (Mysen and Boettcher, 1975 a,b)
or subducted oceanic floor (Green and RingWood, 1968) rather than from
differentiation of basaltic magma (Brown, 1928; Osborne, 1959, 1969;
Eggler; 1972; Holloway and Beynham, 1972; Nicholls and Ringwood, 1973;
Allen et a., 1975; Cowthorn and O‘Hara; 1976). Abundance of inter-
mediate and silicic rocks of calc-alkaline series of Permian-Triassic
ages also Suggests that igneous activities of both the eastern and
western belts develop in the regions of active continental margins
where the crust is more than 30 km. thick (Miyashiro, 1975 : Green,

1983y



viii

ACKNOWLEDGEMENTS

The author wishes to express her special gratitude to Assistant
Professor Dr. W. Pongsapich and Assistant Professor S. Vedchakanchana
for their patience and willingness in supervision through the course of
this study. Appreciation is also extended to my supervisory committee
members, Assistant Professor Dr. V. Pisutha-Arnond, and N. Jungyusuk,

who provided helpful suggestions and critically examined the manuscript.

The author is sincerely indebted to Mr. T. Japakasetr, the
Director of the Geological Survey Division and Ms. §S. Watanasoonthorn,

the cheif of Physics sections, for their full support and encourangement.

Special thanks are extended to Mr. A. Meesuk, Mrs. S. Maranate,

and Mr. T, Sirinawin for their assistance in field observation.

Acknowledgements are extended to personnels in the Analytical
Laboratory section, Geological Survey Division, DMR, for their help
conducting this study; Ms. P.. Suwimonprecha, Ms. W. Sriroongrueng,
and Ms. S. Sripairojthikoon for X-ray fluorescent work for the deter-
mination of major and trace elements; Mrs. N. Morakot and Mrs. M.

Charusribandhu for determining FeO, Fe203, HZO+ and HZO_'

Special recognition and sincerest thanks are due to Mr. P.
Intasopa, Mr. V. Sutheethorn, and Ms. K. Pitakpaivan for their assis-
tance throughout this thesis. Acknowledgement is also extended to
Mrs. V. Sopa for final draft of the illustrations and to Mrs. J. Sid-

dhisen for typing the thesis.



Financial support, partly provided by the Chulalongkorn-
Amoco Geological Fund and the Graduate School Fund, was gratetully

acknowledged.

ix



Page
ASSTRALIE N TUAL 0000 o i 0T i o Wabin o b ik bR sty SR T R iv
ARIRCT IR BIBEIEIR 5 . s e o e e e vi
ACKNOWLEDGEMENTS psseiioe by o wrele s SINTY SO0 DI SRR R CRRS e viii
CHAPTER 35 BRTROBUCTION 5. . ciovios snisdtae s oo Siapnds T o0 SR 1
ST e 2R T e e RS e R e 1
1.2 Location and Accea®MAMINY /0. . .iviviisiiivisitein 2
5% ¢ Physiofeqaiic DRSEERt L, Stetmk ol oo z
1.4 Climate and Vet dOn | [\ NGa o oo e 4
1.5  Previous Works 4./.)./; S A AN SRS R R e 4
1.6 - Method of InvesfibatiMOA. . N\ N i) i i e o 5
CHAPTER 2 .GENERAL GEOLOGE /. Al v« o hate se e v e bods oo i 7
21 Silurian'Devonian Rocks el e T S S 10
St RAEBSHLISTOURREERE—————————p| . g 11
2.5 . Perpian RocksWlomr s eror i | Lo o 12
50 - PriNesie Rapws R oSl d B a s 13
Ren - uaterRa M SUIRTERTAL TN RO NIN LA b e 13
2B T EROUS Rodke UL ULl e e 14
2.6.1 Diorite-granodiorite-granite ................. 14
2.6.2 Andesite-dacite-vhyolite ..............ononunn. 15
CHEEOTE 5 S BRRAPNE ., e, oo a 18
RO TR R MR e s 18
gute - GERROGRBRIte o 0.0 Lo e R 22
o TSN L 3§ o RS e e L MR PRREE e S e o 25
ard - MGSITes e il e e e 30
6 e RNe Ik e PhaBIARe 0y PR Y e e 33

CONTENTS




Xi

Page
L BRE SRR AT 4 R R LTI R T 38
CHAPIRE & . GEOCHEMERTRY .5 o iinvtnns ne flin tos o pr ol i qe s S 22
4.4 -Major Element-oxide Vardations . .... ..ol 00 bl o 52
Tod o Trace Elempnt Variabions ..ol 0 o il aisnrmn o 82
CEARRER 0 - BEBCAIDEION | n v cn diumni b oo is s bub s ds bbbt pamr 91
RENERENCE . . s L0 pudiavn rond®rinn s wvbis s i aBias obh s ass i ot a2 94
APPENDIX‘_ ................................. ST Tl S 102

BRIGIRY L e QT BEERL aen E 108




Figure
Figure
Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

LIST OF FIGURES

o S Sl T § T PR R S SR O 3

Geological map of the study area . ... .c.iiiiesvitees 8
General texture of BAORLEe el v e a 20
Photomicrograph of diorite showing normal

zoned plagioclase associated with i

hornblende. . . 3\ \di 4 N LI G e e 20
Photomicrograph of diorite in Phai Sali

area showing sericitization and
saussuritizatignpOfPlagiodlase. .. .....ccvvuuviin 21
General texture of granodiorite in

Nadhon Sawmir/BIeRaet on N oL ov Gt e i 24
Phopomicrograph of granodiorite in Phai Sali

area showing fine albite twin of plagioclase
associated with anhedral quartz. Hornblende is
ehicioSed Dyl plaglesiiases VIS LA EL . (o .. o i v o 24
General texture of fine-grained pink

granite tn FPHal B83% Sved o0 has o it 2t
Photomicrograph of granite in Phai Sali

area showing perthitic microcline which

COntaliing micrographic guarte. . ... .0 .. . iv. i 28
Photomicrograph. of granite in' Phai Sali

area showing micropegmatitic.intergrowth of

QUATts and K-Teldspar.. 0 R vy 28
Photomicrograph of granite in Phai Sali

area showing subhedral plagioclase

FINRS by PRdiate sphertlite: o oo Aal o vsme 29

X113




p o G

Page
Figure 3.10 General texture of Andesite in Uthai
TRAFIAYER . 1y cinsialis s il el i b o o e g 32
Figure 3.11 Photomicrograph of Andesite in Uthai
Thani area showing plagioclase phenocryst
in the groundmass of interwoven plagioclase

microlite and interstitial filled chloritized

Figure 3.12 Photomicrograph of Andesite in Uthai

Thani .area showing grain of plagioclase

phenocryst bfokén INLO FPAOMENLS , caceoovronnssnes e
Figure 3.13 General texture of dacite-rhyolite in

Tha Tako arfa/ TXERERPN \\\dahe s o0 o do s viv s onws s s oessiss 36
Figure 3.14 Photomicrograph of plagioclase dacite-rhyolite

in Tha Tako area showing heterogeneous

groundmass consisting of coalescence of patches

of feldspar microlite and patches of felsite...... 37
Figure 3.15 Photomicrograph of plagioclase dacite-rhyolite

in Tha Tako area showing plagioclase

Figure 3.16 General texture of plagioclase-quartz
dacite-rhyolite ...............oiiiiiiiiinnnenien 59

Figure 3.17 Photomicrograph of plagioclase-quartz
dacite-rhyolite in Tha Tako area Showing
plagioclase and resorbed quartz phenocryst

in felsific, Sroundmass. G« dEdemahi vy iviises 40



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

3.18

3.19

3520

$:21

3;22

2.43

3.24

% i

Xiv

Pagef

Photomicrograph of plagioclase-quartz

dacite-rhyolite of Tha Tako area showing
post consolidated cataclastic effect. -Plagioclase

phenocryst broken into frogments......ccocvvnuesctis 40

Photomicrograph of dacite-rhyolite in

Tha Tako area showing secondary green amphibole
developing in the groundmass as radiate and
sheaf-1like.shape........ W50 oo s b 008 s wahd s s 41
Photomicrograph of dacite-rhyolite in

Tha Tako area showing cataclastic

effectuvt. . /a5ty NN T U PR e 42
General texture of rhyolitic'tuff in

Uthai Thend SEBESORLD. o). i i iiidieivorsevososons A4
Photomicrograph of rhyolitic tuff in Uthai

Thani area showing a wide range in size and

different forms of glass shards in the groundmass

Sf Jnrteeet Ll Al QUEE oo v ot s v v s e s e sae 45
Photomicrograph of rhyolitic tuff in Uthai

Thani area showing compression and distortion

of glass Shard . . .. ... . incrreriinrsetsorrnoisns 47
Photomicrograph of Thyolitic tuff in Uthai Thani

area showing the devitrification of glass

Photomicrograph of rhyolitic tuff in
Uthai Thani area showing sanidine

rimmed by -anorthoclase o ... i diaanaii e 48



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

«26

el

Xv

Page
Photomicrograph of rhyolitic tuff in
Uthai Thani area showing euhedral and
subhedral shapes with corroded rims of quartz
PRRRERYBL e - bk Mot v « ot Vs s St i 50
Photomicrograph of rhyolitic tuff in
Uthai Thani area showing glassy pumice
ke ot SR T T p s MRS SR RS o G R 51
Sample location map of Changwat Uthai
ERORL . JEPRSE. WSS L i 53
Sample location mép of Amphoe Muang
s e ST A= NN N s 54
Sample location map of Amphoe Tha Tako ............ 55
Sample location map of Amphoe Phai Sali ........... 56
Recommended names of volcanic rocks and
heir LA ITT OAP TIBEFABAY, . .. .... 5 lssiih e 71
Plots of Na20+K20 against SiO2 for the
volcanic rock of Nakhon Sawan and
SHARL ATea .. e TR S L e 72
Plot of (Na20+K20), Ca0 against solidification
index leading to alkali-lime index of volcanic
and intrusive rocks of Nakhon Sawan and
SRS TR SRR T T L T R e 73

Plot of alkali-lime index against Ca0 giving
a good separation of rocks into tholeiitic
series, alkali rock series, and calc-alkaline

LORRORIERS . oo e e e e R 73




Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

4.11

4,12

Variation of major element-oxides against

silica for tha volcanic and intrusive rocks

of Nakhon Sawan and Uthai Thani area ...........

Variation of major element-oxides against

SI for the volcanic and intrusive ‘rocks of

Nakhon Sawan and Uthai Thani area ..,...........

Variation of major element-oxides against

MgO for the volcanic and intrusive rocks

of Nakhon Sawan and Uthai Thani area...........

AFM diagram of volcanic and intrusive

rocks of Nakhon Sawan and Uthai Thani

Alkalinity ratio variation diagram for

the volcanic and intrusive rocks of

Nakhon Sawan and Uthai Thani area ,,,.........

Graph of K,0 versus SiO2 for the volcanic
and intrusive rocks of Nakhon Sawan and

Uthai Thani area
Variation of trace elements against silica

for the volcanic and intrusive rocks of

Nakhon Sawan and Uthai Thani area . . .........

Plots of some selected elemental ratio
against SiO2 for the volcanic and intrusive

rocks of Nakhon Sawan and Uthai Thani

-----------------------------

Xvi

Page



Figure 4.13

Xvii

Page
Plots of K20, Sr, and Ba against Rb
content for the volcanic and intrusive

rocks of Nakhon Sawan and Uthai Thani



Xviii

LIST OF TABLES

Page
Table 4.1 Major eleﬁent-oxides analyses and
CIPW-TIOTINS oot vurcib o an et soiiins. o m diuim i s, S0t 0 ks, UL i s 53
Table 4.2 Trace element analyses and elemental
PRLIOE v v bivmaenn s ¥ S ws s wd BE e i v w b R e 54

Table 4.3  The chwmlcal DavRRIES ) q. ..o oo i sibnns Fn & siv s v ke ivn vnes 61



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

