nitne LUl nilFagavfluuzgaanfifinasuns Jud

fla*n Lnavanasy nagauys

uAy wfie  wouflou

Snufinust | Tudruntiveavnsineiaumdnga Uiy Tnuasan sunladin
naduisstitinan
e iedy uiavnIaum inend
WA, bdind

ISBY 9TL-561-071-2

007152



THE PETROCHEMICAL STUDY OF CORUNDUM-BEARING BASALTS

AT B0 PHLOI DISTRICT, KANCHANABURI

Mrs. Ngarmpis Yaemniyom

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Geology
Graduate School
Chulalongkorn University
1982

ISBN 97L4-561-071-2



Thesis Title The Petrochemical Study of Corundum-Bearing Basalts at
Bo Phloi District, Kanchansburi. LN
¢ By Mrs. Ngarmpis Yaemniyom

Department Geology

Thesis Advisor Assistant Professor Wasant Pongsap

Accepted by the Graduate School, Chulalongkorn University in

partial fulfillment of the requirements for the Master's degree.

B 22 /5.

& @ & & 8 & & & B A0 A B A s A "E RE DS Dew of Gradmte QChool
(Associate Professor Supradit Bunnag, Ph.D.)

Thesis Committee

C/CZZWW”L@VW— Chairman

(Nopadon Muangnoicharoen, Ph.D.)

.‘3'5"."‘."}. ..Yf“.‘ﬁ""f’. ALY Member

(Wasant Pongsapich, Ph.D.)

%ﬂﬂ""@?’“’é‘;"""ﬁa Member

(Payome Aranyekanon, Ph.D.)

Pfhﬁoakfﬁczf_ Member

< (Pongsak Vichit, M.S.)

(Veerote Daorerk, M.Sc.)

Copyright of the Graduate School, Chulalongkorn University



iv

Hrvainuinus nsine oUlas adifavasfiuuzgeanvidnasunasuiy
fian insuanaan nmauyd

fo08a w1 vufie  wouou

a191sofug e HUNUANERIINN30 AT .U AR

Pilelobolitel s3inen

Onsfnen e

unAnue

ﬁuu:ﬂaaﬁﬂwuasauﬁquﬁhﬂﬂ1:uﬂmadvﬂ111qﬁiatuﬂsiuuitvmsﬁtnaﬁanaau
Funinnagauyd Dufiuuzgeaniiergyn tned (e s avheguuiuaieinlonvaviuyn
vewsou deflagyalogiou-ala o Taovh lufuuzgeandwulide’ (fouuu az Bon
wazdanwas (fofu Tuuruwa1HS8n dTnnuandudnauialngueveslaalulnsendu afwa
#ah wazeqlfiu  seenudungiuvaviuganii wfia Tog o zefiasfiuametlalon nis

vaaslolan s wfedTusnuasiulusnizarovia lviu ifavavhuuzgaan

nn138ne e Lulasn I fuuzgaanus: neunosEnuavusulanang
] ' = = - " (Y " -
Ve ulng wazurvaduinuanguna tinsiusgaio tluuaveu fuuzzoanill faas (Hun
wazil¥nuazuawnes INSEnUsznouniusdnuilaalulnsantu Tod%u ¥ dfu uazunadlanas
. L] -
uflrn i1 TBNTUANaU1NdR 13y Fausofiezusnasnla il v sutaka wusafl Son
. - - - . " L
MluTlasfluadaniazfAlunsar waztuInunIa3Ian winud inantinszawe 10w foas (Bun
pevRuusreandvusznauniousuaadaonlen unadletrasdyiiuuinuouddu Teddu uffiu

asuailsiaad azunalay wazusfunadvaiuing fueswntlas uazuna

-, - 1] 1 .
ﬂuu:ﬂaawﬁuu%tvmﬂﬂLnnuawaauﬁﬁaﬁuU1:naumﬁvuﬂﬂ Femwrsoflazatuun

urtinansevdfeluanduassnlavfusuavesl dusa (duulasan lunreuutegy Juduw

- " 1] - 0 -
aanlumuay inSnTunausNaa Jesratuvevluuna (Boulneanluare 1o ifivulnasnlen



GrnogluTnine o/n-s  unzUszneunisuniuafivloffuuaz wity  Tnoluvsangang
upsuAle e Tafuituagain s nnasRnEmavau Laduaanunfuuzgean luu® 1aneh Lne
venaoufl \Tufurtin wunfsuenlalon deiflvkna (@uursutaegy  lananasfneanas wiou
wuspaveanlaaaivg Alaaannn4iaanzimiviad 1 Ufou floufiuninieg oy TuinAfl iadh
Suiany B8n1oenlun wazuunt iduuoanlun AnpnIuN1 1USuU ifloussnavuunt 18us
sonlanfusenlusuay indn 32uvie awiBu-1nozunsuvevfiuuzeeay  (flaflasnanufie
Fnwazny ad et Lvaviuusweant Tauna 3 flvuiuueageviiuenlalon wazdulus iau
FanrBnd? wazuurusvfunanTuussan@Suowus amSantunfuen waziloduaua  uen
ﬂﬂnﬁﬂw1ﬁnﬁn11ﬁnvﬁnﬁwtnﬁﬂnnuﬁnu{ﬁbuTnﬁtﬁun{ﬂLunﬁﬂﬂﬁﬁhaﬁ“€1ﬂ1anﬂu 1o8%u

a0y wazaliua  wilwsenduwinled turlefifluns Wousoutaegy  (unitealennde

v lan

INUIINGNIIARINY wavﬂuuzuaaﬁ aaanIu Ln1nSasuaz Sungduyoviugansa
win Masannistneaded (uuumaelazfn fusivnisnt i Bavovfiuuzgeaninuflaz
ineanuunuaTaussy o A2 0AUIENIIN se-be filauns uasgamgluszun snco -

; #l 7 Hougr4 j 5 } # '
serc’y  Taufluunuadfiuss infoutduunsuivsan Saauluawasofiar inaSadaurisadu
wiils  3nfRawEnuinnia ao-ne flawuns  #un11nn ifnvauwasumeSuduivulu
u% Laaewanedl finflRzdniann Ln v AN In® Lsgavwan LunASEARINY TauLanaz

fuwanlaalulwsonBuuasatiua



vi

Thesis Title The Petrochemical Study of Corundum-Bearing Basaslts at

Bo Phloi District, Kanchanaburi

Name Mrs. Ngermpis Yaemiyom
Thesis Advisor Assistant Professor Wasant Pongsapich Ph.D.
Department Geology
Academic Year 1981
ABSTRACT

The Tertiary Bo Phloi Basalt crops out in the area of
approximately half square kilometer, in the vicinity of Amphoe Bo Phloi,
Kanchanaburi province, It overlies gquartzite of the Bo Phloi
Formation of Silurian-Devonian age. Generally, it is dark, dense,
fine-grained and porphyritic. Megacrysts of clinopyroxene, black
spinel and sanidine are commonly present. Ultramafic (spinel
peridotite/lherzolite) nodules or inclusions with varying sizes from
1 to 6 cm in dimension or sometimes larger, as well as xenoliths of

gneissic rock, are frequently observed.

Petrographically, the Bo Phloi Basalt is generally holocrystalline
and partly hypocrystalline. The rock is fine-grained, porphyritic
and contains two distinctive generations of phenocrysts; microphenocrysis
and phenocrysts; and megacrysts of dark greenish to black clinopyroxene,
olive-green olivine, sanidine and occasoonally plagioclase. They

are set in the fine-grained groundmess of principally acicular

and short prismatic calcic augite, lath-like or petches of subhedral
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plagioclase of andesine composition, olivine, sanidine, anorthoclase,

enalcime, opaque mineral presumably megnetite and chilled glass.

Chemically, the Bo-Phloi Basalt is strongly to mildly alkaline,
high contents of K20 but relatively low in. total iron. The K20/Na20
ratios are bounded in between 1/3-1, and predominantly greater than
1/2. It contains normative olivine and nepheline with the absence of
hypersthene norm. Normative plagioclase composition is andesine
(An = 35). Chemically, the Bo-Phloi Basalt is nepheline hawaiite with
slightly K-rich. Variation diagrams of oxides against SiOE,
Solidification Index; and MgO and also the plots of Mg0 against
FeD + Fe203 and AFM diagram are constructed in order to study the
general characteristics of the Bo-Phloi Basalt related to the generalized
trends of the Hawaiian and Hebridean alkalic series and the potassic
Tristan da Cunha and Gough Island series. Chemical compositions of
pyroxene megacrysts in the Bo-Phloi Basalt indicate to be Ca=-rich
augite to salite, and comprise high value of end-member formulae of
Ca=-Tschermak molecule (= 30%). The average Mg-value of clinopyroxene
megacrysts is 84, One chemical analyses of olivine megacrysts indicates
the end member formula of olivine is Fo 87.5 : Fa 12.5 and the Mg-
Mg-velue is 87.5. Plots of oxides against the ratios of
MgO/ (FeO+Fe 0.x0.9) of the ultramafic inclusions confirm their

g 3

lherzolite compositions

The presence of high-pressure origin inclusions i.e., lherzolite

in the basalt as well as megacrysts of clinogyroxene,spinel,and sen’dine
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wmay establish that the magma has ascended directly and rapidly from
depths greater than 30-35 km with minor effect of crystal fractionation.
The Mg-value of the Bo Phloi Basalt (average 68.12) indicates the rock
is formed from a primary magma. Spinel lherzolite is presumed to be

the parental source for magmatic genesis. Physical condition of
generation of the Bo Phloi Basalt might be limited to the pressure range

of 18-25 kbar and the temperature range of 1340-1L75'c.

The origin of corundum, of gem quality, found in the Bo Phloi
area is considered to be originated with other megacrysts in the basalt,
e.g. clinopyroxene and spinel. The experimental work on the system
diopside-forsterite-anorthite at high pressure (Presnall et. al., 1978)
shows that the corundum can possibly crystallize from the melt together
with diopside and spinel at the pressure somewhere between 15-20 kbar

or higher and the temperature around 1450° c.
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