CHAPTER 11

REVIEWS OF LATE CENOZOIC BASALTS IN MAINLAND

Introduction

Occurrences of onsidered to be late Cenozoic
in age They form a ! ince comparable to those in
castern Australia and the Unied Sites ( Bart'and Macdonald, 1981 ). These
basalts generally occur | provinces and s aftering in Thailand and western

geochronology. Theirs i  origins of these basalts
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Distribution

The late Cenozoic basalts in northern and eastern Thailand and western
Kampuchea are relatively small and scattered, whereas those in eastern Kampuchea,
southem Laos, and Vietnam form larger and more extensive bodies. Basalts of similar
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Fig.2.1. Map showing the distribution of Cenozoic basalts in parts of mainland

Southeast Asia (after Barr and Macdonald, 1981).



age also occur in Malaysia and southern China (Fig. 2.1 ). Some basalts may be
covered by thick, reddish-brown latosols and are interpreted to be older than those
which retain vents, craters, and other volcanic landforms (Barr and Macdonald,

1981). Details of basalts in these locations will be presented in the next section.

Geology and P“’“mmiﬂ“‘:‘:‘\i‘\;\\\\\ V//,/é
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A review papepswas g e} Barr and Macdonald (1981)
regarding several asp nozZoic, bs salts of Southeast Asia(Fig. 2.1). Most
geology and petrochefn s T&rg | were taken from Barr and

Macdonald ( op. cit.)#Accd 1o tudies, mainland Southeast Asian basalts

area, Thailand, 8.) Khorat Pla

Malaysian Peninsula.|31 addition, Cenozoic basalts Ej‘ central Burma were also
mentioned herein. [ F— L7
quﬂ’mﬂmwmm
1. ern China an ern Vi v
{REETTInenay

Cenozoic basalts of this area occur in the Kouang Tcheou Wan area and
on the island of Hainan (see Fig. 2.1). These basalts show typical volcanic landforms,
including crater lakes, although lateritic red soil is extensively developed ( Hoffet,

1933b ). Chemical analyses of two samples (Lacroix, 1933) indicate that the basalts
are tholeiitic and similar to tholeiitic basalts in central Vietnam.
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2. Northern and central Vietnam and adjacent areas

This area includes small scattered basalt bodies in the north and large
basaltic plateaus in the south. These basalts include older flows, on which extensive

lateritic red soils are developed, as well as younger volcanic cones, occurring on

these older flows. They occur in U, aut Chhlong, and Djiring Plateaus,
all of which are high- level_@:_!s- Pljlku are shield-like in form. They

always show primary ‘ df rms. sii'ch-as.gones crater lakes, volcanic

mountains, and lava Chhl g> and Djm?lk-Plateaus are largely covered

by basaltic lavas, but nied as primary volcanic landforms.
However, the younger basalts i 1 0w some basaltic flows and volcanic
cones. Basalts of these afeas r= 'r £ siti ﬁgm!tholeute to alkali basalt, such
as alkali olivine basalt, gt ’
that older basalts are genera l;jaﬂjfd_i’élii.t.i@eas alkali basalts are younger than
tholeiitic basalts. Three samples fiotii the Tm'f?lateau (Barr and Macdonald, 1981)
yeilded relatively o{(?- /A _ +
Ma. Hawaiites from Pj}lku and Darlac Plate; -

3.4 + 0.2 Ma, respectweJ.y

ﬂUEJ’JWEJW‘ﬁWEJ']ﬂﬁ
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Basalt flows cap the Bolovens Plateau at an elevation of 1,000 to 1,200

ave a(/Ar ages of 2.1 + 0.1 and

m and occupy valleys descending radially from the center of the plateau nearly to
sea level (Hoffet, 1933a ). Hoffet (op. cit.) considered these flows to be Quaternary,
occupying pre-existing valleys. Age of 1.36 + 0.09 Ma obtained for a zircon crystal
from this plateau is apparently similar to basalts in nearby Kasseng Plateau (Hoffet,
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1933a). Petrological data are not available for basalts of these plateaus. Zircons from
the Bolovens Plateau were found to be geochemically similar to those from nearby
Bokeo Plateau (Carbonnel et al., 1973). Age (1.36 + 0.09 Ma) of basalts from
this area is similar to that (1.29 + 0.23 Ma) reported for zircon from Bokeo Plateau
(Carbonnel et al., 1972). Then these are assumed that basalts of the Bolovens and

Kasseng Plateaus are similar to thos’e‘y} ’;/()o

H

4. Bokeo Platy

The Boke

0 103:500 m from msl) consists of basalt flows
(with the maximum 4Q rg c,applng older volcanic and surrounding
forﬂmd ‘é ; ~Jandforms such as cones and

.f re largel SBvered by laterictic red earth.

metamorphic rocks.
crater lakes (Lacombe,
Gems, predominantly zircons i ‘és;socnanolﬁﬂl large crystals of corundum, garnet,

titanomagnetite, cm%opimﬂté%ﬁ%ﬁw,"%mclaie, are found mainly in the

L~
TOS

basalt terrane. But

It may also be impliecf]hat the magacrysts are more aﬁmdant in younger basalts.

Paleomagnetic data (Lacombe, 1969) was s used to divide these basalts into 2

goups  rverdl g s o e b (0323 Ve ant norma

polarity of younger ones (younger than 0.7 Ma)..€hemical compositions of basalts

g 0 W iyl b o il oot mogerecs

alkali olmne basalts, nepheline mugearites, nepheline hawaiites, and basanites.
5. Eastern Kampuchea and southern Vietnam

These basalts form a series of low plateaus (Kompong Cham, Suong,

Mimot, Snoul, and Xuan Loc ) in eastern Kampuchea and southern Vietnam. They
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always show primary volcanic landforms, such as flows, craters, and cones, that form
hills rising above the reddish-brown latosols formed on the flatter basalt areas. Gems,
primarily zircons, are mined from basaltic gravels on Xuan Loc Plateau (Carbonnel

al., 1972). Age data are also available from only the Xuan Loc Plateau. Fission-
track dating from four different zircon crystals yielded an average age of 0.63 + 0.09
Ma. However, K/Ar age of 2. 5«:;\1&1” Barr and Macdonald, 1981 ) from
whole-rock basalt is acniallyw “#keor ages from Pailin basalt. Although
the K/Ar age may be @F Th‘ m@ts have been weathered

rapidly, forming gem-

/ (Carbonnel et al., 1973). That is
in agreement with youfig Ziré: T : ' 'éalt'sjéof the Xuan Loc Plateau.
: _ tholeiitic to strongly alkalic.
They comprise nepheling'ha i inite, and hawaiite.

Basalts of this area always o scalfering volcanic bodies. Most
of them are especially intriguing to be, major source of ruby and sapphire.

Cardamomes ﬂswgﬂ%mam Elhf] ﬂﬁend They are largely

covered by red?atentlc soil, but remnants of craters can be recognized (Carbonnel
c ot F7 ] il and s o hned NGB Sl deosi
m;sn-mated with some of these flows. Chemical compositions indicate a wide range
of silica content, but they are not highly alkalic. They include basanite, hawaiite,
mugearite, and tholeiite. The basalts of Pailin area occur in metamorphic rocks of
Pre-Cambrian age , and greywackes of Triassic age. They form four separate hills
rising above the surrounding plain. Three of hills, Phnum O Tang, Phnum Ko Ngoap,

and Phnum Yat, are considered to be eroded remnants of volcanic cones with
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associated lobes of lavas. The Pailin area is a rich gem field where ruby, sapphire,
and other megacrysts (zircon, gamet, etc.) are mined from eluvial, colluvial, and alluvial
materials derived from the three larger basalt bodies. Fission-track ages of 2.42 +
0.18 Ma (Carbonnel et al., 1973) are determined from Phnum Yat. Four K/Ar ages
are available from the other volcanic hills in the Pailin area : Phnum O
Tang (1.09_+ 0.13 Ma), O cm\Ql 17 Ma), and Phnum Ko Ngoap
(1.43 +0.10 and 1.42 + 0. O&&a} All o és are significantly younger than
basalts from Phnum Y@m ailin-are_gene enerally highly alkalic and low in

silica. They comprise 1 and nepha‘ing,hawante, whereas Phum Yat

basalts are hawaiite. ad?,l chemical data indicated that younger

o ‘_. .-0*.

basalts are more alkali rate _ older ﬂgsws. Basalts from Chantaburi

imilar ; /i aili ith yolcanic vents and associated
flows. Gems, dominantly i : areJ 28 om eluvial, colluvial, and alluvial

1s area. K/Ar age of 1.13 + 0.17

Ma has been obtained for basa}gsﬁom ﬂ 3on Basalt north of Trat (Barr and

-t P

Macdonald 1981 )\\Yhereas Carbonnel
of 2.57 + 0.02 Ma 'ﬁ,um the same area. | Bigne

rted a fission-track age
'\l{ing (1977) reported a K/
Ar age of 8.5 + 1.0 a for a basalt from Ko Kut island, south of Trat. Basalt

from Tha Maﬁﬁcﬂ yﬂ:Wﬁfﬁﬂ qlm Whereas Sutthirat et

al. (1994) repoited a Ar/Ar age of 2.38 £ 0. 16 Ma for basalt from Nong

o 4 P SIS PO S

similar to basalts from Pailin; i.e., highly alkalic and low in silica (Barr and

Macdonald, 1981). They always comprise basanitoid and nephelinite.
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7. Bo Phloi area

Basalt at Bo Phloi forms a small, plug-like body covering about 1 km?
in a fracture zone in quartzite of Silurian-Devonian age. K/Ar age of 3.14 + 0.17
Ma was reported by Barr and Macdonald (1981). Sutthirat et al. (1994) reported
Ar/Ar age of 4.17+0.11 Ma fnrx /m same area. This basalt is a source
um, are mined from alluvial and

eriacy rocks of Mesozoic age.
i snuthem&n of plateau (called as E-

sarn Tai) and west of wéstem edge of platéat. Basalt o Kradong, Burirum
was reported ﬂl:il EJ ’J)Y]E KW:EJ ﬂ:ﬁ%;arr and Macdonald
(1981). A sam e nf basalt from Phu F has yielded a
cne B ) OO ARMAL g TV o Bl e

was reported K/Ar age of 11.29 + 0.64 Ma by Barr and Macdonald (1981),
whereas Ar/Ar age of 18.1+0.7 Ma and 24.1+1.0 Ma were reported by Intasopa
(1993). However Wichianburi basalts have yielded Ar/Ar ages of 8.82:+0.09 Ma and
11.03£0.03 Ma (Sutthirat et al., 1994) and 9.08 +0.29 Ma (Intasopa, 1993). These
basalts are always covered by lateritic soil. Khao Phu Fai forms gabbroic plug that
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‘may represent a “feeder” source of basalts which form volcanic landforms nearby
(Sutthirat et al., 1995). Gem deposits occur in the southern part of plateau nearby
Phanom Dongrak range. Gems in this area comprise mainly corundum, zircon, and
garnet. Khao Phu Fai is also a major source of garnet. Khao Phu Fai gabbroid is
Ne-mugearite in composition, whereas the other hasahs from southern Khorat Plateau
are mainly hawaiites (Barr and Mac w; 981). Sutthirat (1992) and Sutthirat et
al. (1995) suggested that gﬂ;ﬂbﬁhﬂﬂ were carried from upper-mantle

source region, and thatﬁﬁ[ mﬁhl{awmlte in composition.

Chemical compositions g uf‘ tﬁeWm edge of the plateau, e.g.

Lam Narai and Wichianbiin

9. Northern Thail:

15 a KIAr age of 5.64 + 0.28 Ma.
Zircon and corundum ar¢' mined from eluvial and alluvial deposits associated with

these basalts ﬂ%ﬁ%} ndiateh ok dou by afobsals ae present i i

area. They range from tholeiitic (oldest basalt) teshawaiite and basanite (youngest
sl ol i Lo i ekt vk 4o o n st
auuthwest of Lampang. They are generally poorly exposed due to thick covers of
alluvial materials and soils. Laterite underlies the basalt in some areas. Paleomagnetic
studies and fission - track datings (Barr and Macdonald, 1981) have indicated

and Macdonald, 1981) JThe Ipperr

that the age of the Lampang basalt is about 0.69 or 0.95 Ma. The K/Ar ages
of 0.840.3 and 0.6 + 0.2 Ma are reported by Sasada et al. (1987) which are
similar to the *°Ar/Ar age of 0.59+0.05 Ma as reported by Sutthirat et al.
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(1994). Basalts are generally basanites and similar in composition to those of
Denchai. Some basalts are hawaiites. Mae Lama and Ban Chang Khian areas are
found as other small and separated basalt occurrences. They are grouped together
because of petrographic and chemical similarities. Chemical analyses point to

tholeiitic composition. K/Ar age of 1.69 + 1.25 Ma was obtained for a basalt from
Ban Chang Khian (Barr and Macdo )- Basalt in Chiang Khong is
exposed on the banks of the Mggkong Rl/& basalt is crowed with vitreous,
black clinopyroxene cry@r kwoi and Tha Mai. Zircon and

corundum are mined fr sits in-ntaes__ sides of the river (Ban

Huai Sai, Laos ). Lacroi
from Ban Huai Sai, w!
for basalts of Thai side

Macdonald (op. cit.).

10. Malaysian Peninsufs
b

Y
Y

Basalts occﬁr in the Segamat . tan a@s of the eastern Malaysian

Peninsula. The Segamat basalts are highly,potassic. K/Ar dating has indicated an

age of at least a %&Jg@ﬂﬂd&gﬂr@ 1%% aaﬁan basalts have been

described by Fity-‘ (1952), Hutchison' (1973), and=Chakraborty (1977). No volcanic
landfona % ;:)p@t\iﬂ im&] %’L’a&g H aaﬁﬂeen obtained
(Bignell and Snelling, 1977). The basalts apparently include an older “alkali olivine
basalt” series and a younger “nephelinite” series (Chakraborty, 1977). Chemical data
show that they range from alkalic to highly alkalic. They include hawaiite, nepheline

hawaiite, basanite, and nephelinite.
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11. Central Plain of Burma

The Central plain of Burma consists of a wide range of volcanic suits
occurring during (Late) Cretaceous and Tertiary to sub-Recent intrusive and extrusive
which follows the N-S strike almost parallel to the Tertiary Basin. This is commonly
called by Bender (1983) as WY&W/ of the inner-Burmar Tertiary basin,
which runs from W Sumak «volcam f Barren Island and Narcondam
Island though the Gulf of Matabasi w s faf as nofthemBurma. This arc is characterized
by a discontinuous chaifi of‘ma’ “ to eléic voI\‘i'a-suits Major rocks include

& yolite, pxcriﬁc basalt, olivine basalts and
‘ *w

serpentinized olivine dg

characteristic volcanic features. i

Distribution§ of late Cenozoic basalts ar speead in northern, eastern,

and central Thailand (Fjg. 2.2). Late Cenozoic basalta)f Thailand can be further
subdivided in ma or S based on '6¢ e_of gems (mainly corundum)
as corundum- ﬂagjrq’ mm 1992). These basalts
can be eochemlcall subdiv ﬂ itoi ts (Barr and

mﬁ, mi lﬂaﬁ ?ZI mﬂ line hawaiite

and nephelme mugearite whereas the hawaiite basalts comprise alkali olivine basalt,

n

hawaiite and mugearite. It is expected that gem-quality corundum is typically

associated with basanitoid basalts (Sutthirat, 1992, Jungyusuk and Khositanont, 1992).
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Fig22. Map showing distribution of Cenozoic basalts and locations of ruby and
sapphire deposits in Thailand (after Vichit, 1992).
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Gem-bearing corundum deposits in Thailand are generally found as secondary
deposits; such as eluvial or alluvial placers and residual soils (Vichit, 1992). Most
gem-bearing corundum deposits can be geographically subdivided into 6 areas, such
as Chantaburi-Trat area, Bo Ploi area, Phrae-Sukhothai area, Wichian Buri area, Ubon
Ratchathani-Sri Sa Ket area, and Chiang Khong area. Distributions of basalts and
corundum deposits in Thailand mﬁWf/ﬂ Fig. 2.2. The details of these basalts

and gem deposits are dmn
! v'__ 1 :*“-_
1. Chnntahuri../ \

Basalts of i ur in Amphoe Klung, Amphoe Pong Nam Ron in

Changwat Chantaburi, o Bo/ Raflin Chgwat¥Trat. They generally formed
low relief flat plains ¢ ; _ ; | _ thered to red soils with the
exceptional Khao Ploi Wae :_u:h @m'a small hill of dominant volcanic
landform. These basaitlc rocks et ld‘ﬁnm!%ﬂlfte (Barr and Macdonald,
1981). They can l:nz [§ ~ arke grey, firied grained rock containing

ultramafic nodules, clypyrdxm megacrysts and sp:@. K/Ar age determination

yielded an age of 0.44 # 0,11 Ma for a basalt from KhaoPloi Waen area (Barr

and Macdnnaiﬂlaﬁjﬂ'hg mnﬁmﬁm&f} ﬂﬁepuﬂed for a basalt

from Khao Wua using Ar/Ar dating mhethod (Sutthigat et al., 1994) which is also in
Kiao bio W e AR DIEE] D RLs o s
found 1n the northern part of this area at Ban Saphan Hin (Sirinawin, 1981)
whereas the southern part is mainly occupied by gem-bearing basanite in Ban
We Lu, Ban Ang Et and Ban I Ram ( Jungyusuk and Sirinawin, 1983). The age
of 2.57+ 0.2 Ma was obtained from a basalt sample from east of Chantaburi using
fission-track age determination (Carbonnel et al., 1972). Nong Bon basalts extruded

thick beds of sandstone and shale of Carboniferous and Triassic ages, were
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identified as dark grey to black, fine-grained porphyritic basanitoid (Vichit et al.,
1978). Megacrysts of clinopyroxene, garnet, spinel, and ilmenite and ultramafic
modules can be generally observed. Olivine and clinopyroxene phenocrysts were
encountered in groundmass of clinopyroxene, nepheline and opaque minerals, K/
Ar age of 1.13 £ 0.7 Ma was reported by Barr and Macdonald (1981) whereas

“Ar/*Ar age of 2.38 + 0.16 My ‘} d by Sutthirat et al. (1994). Basalt
from Ko Kut is as old as 8. s&m ned from K/Ar method (Bingell
and Snelling,1977). 7 §

&
ity blue sapphire carrier and is

found at Khao Wong C mpho , Changwat Kanchanaburi. It

is generally fine-grained, urpﬁzit_g d@ dense rock. This basalt can be
characterized by ocgjnenae Mﬁm%r
megacrysts, spinel, sa ;., livine. The basalis Were called nepheline-olivine basalt
by Bunopas and Bunjjadul‘ 2 a:rand Macdonald (1981) and
Yamniyom (1982) geochemically identified these basalts as nepheline hawaiite. K/Ar

method y:e!deﬂxu&l‘ gﬂﬂ:ﬂﬂ%ﬁﬂeﬂ ’Hlﬂ;.ld 1981), and “Ar/

¥Ar age of 4 17£0.11 Ma is recently reported by Sutthitat et al. (1994).

BRI LA IN LA e v

9
by basalts. They extruded Silurian - Devonian rocks in the east to central plains and

\

2. Bo Phloi

nodules, clinopyroxene

the west of the area, such as Ban Chong Dan. Volcanic layers are commonly present,
particularly those underlying gem-bearing unconsolidated deposit.
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3. Phrae-Sukhothai area

Basalt is found in Ban Bo Khaew, Amphoe Den Chai, Changwat Phrae.
Several basalt flows are overlying Permo-Triassic volcanic and Permo-Carboniferous
sedimentary rocks. Den Chai basalt can be subdivided into 7 flows (Barr and

Macdonald, 1981). This basalt %\‘ igally classified as transition hawaiite
(flow 1 to flow 4), hawaii : ang flot.€ basanite (flow 7). Basalts

in flow 1 to flow 6 amedinegrai

rained, with abundant olivine
ok) are typically concentrated
flow 7 makes it different
undant lherzolite nodules and
megacrysts of aluminous . Each flow shows vesicular
be used as an indicator of
sharp contact between layers. . _ ‘??,?F-_ em-quality corundum and zircon in
this area are cﬂns:dered to he—l;lﬂgﬁl 10 the floy 7 basalt (Vichit et al., 1978, and
SRS was obtained by K/Ar

s wﬁi.um VlEJWﬁ‘WEJ’]ﬂ‘i
A VAN mmmtm@;@ e il

terrane w1th outstanding volcanic plugs. Columnar jointing can be commonly found.

These basalts set on the sequence of Permian and Tertiary sedimentary rocks
(Jungyusuk et al., 1989). They are always present as black, fine-grained, porphyritic
rocks, locally containing ultramafic nodules and black spinel. Plagioclase frequently

occurs as laths of oligoclase. Diabase dike crosscut this basaltic flow in many
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locations. This basalt can be geochemically classified as alkali basalts, including alkali
olivine basalt, hawaiite, nepheline hawaiite, and basanite (Vichit et al. , 1988). In
addition, gem-quality corundum can be occasionally discovered in this rock. Ar/Ar
age dating method of this basalt yield an age of 9.08 + 0,29 Ma (Intasopa, 1993),
8.82+0.09 Ma and 11.03 + 0.03 Ma (Sutthirat et al., 1994).

Basaltic r 1 . oﬂl\gnmd as volcanic cones and

can be found at PhuNg t. Phu Ngoen basalts are
typically vesicular ro ontaining xe 13t&e, siltstone and ultramafic
rocks in the middle layefS. Phu/Khami: plbacterized by dark grey rocks
with fine-grained to medim :g ,‘ ‘ Both basalts were
geochemically classified as ‘ “ﬁ!é:f'hﬂ Fa identified as shallow intrusive

(subvolcanic) basalts, and caﬁ"ﬁéfdi ided nlo'3 Sutthirat, 1992), namel
N ; ;W g

apatite ilmenite. They are/present geochemigally as nepheline mugearite by Barr and

Macdonald {1&1}%% tmr ﬂmmaﬂaaﬂaimmne by Sutthirat,

(1992). K/Ar age: of 3.28 + 0.48 Ma is reportediby Barr and Macdonald (1981).

Garner g | e a7 . it b s mpy a

upper—manﬂe source (Sutthirat, 1992),

Basaltic rocks occurring in the southen part of Ubon Ratchathani
can be sporadically found in Ban Nong Khun and at Khao Noi Keereebunpot,
Amphoe Nam Yun. These basalts are dark grey, fine-grained, and vesicular. They
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consist mainly of olivine and titanoaugite microphenocrysts in intergranular
groundmass of plagioclase, clinopyroxene, magnetite and sphene. Zeolite filling
can be occasionally observed in vesicular basalts. The basalts are geochemically
regarded to be hawaiite. Corundum deposits are locally found in Ban Nam Yun
nearby outcrops of hawaiite. It is noticeable that corundum is usually associated
with basanitoid basalt. An abseq\ ;Q

result of erosion (J

and can be traced sout , hong er into Laos. These basalts

can be identified as b in ’ black spinel, olivine and

plagioclase phenocrysts (S {ar 9 A |'.iam.;:«lv.e from the outcrop on the

obtained by K/Ar me@d"" arr and Macdonald, 1981, |Gem-quality corundum has
been mined only in Laoss .

AU INENINYINS
“"’“““"’W"“‘""?‘T I Ng8Y

Sutt.hlra: et al. (1994) used *Ar/’Ar geochronological data and previous age
information of Thai basalts (Table 2.1), and suggest that several distinct episodes
of volcanism which may have been related to and caused by modifying patterns of
tectonic regimes. They concluded that the Cenozoic voleanic activities in Thailand may
have been inferred to be episodic rather than continuous and have involved at least

6 events.
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Table 2.1 Age determination of basalts in Thailand (after Sutthirat et al., 1994),

Localities

1. Ban Chang Khian
(Chiang Rai)

Age (Ma)
K\Ar

Ar/Ar (1)

Plaleomag

0.59 + 0.05%

18.10+0.7°
24.10 + 1.0°

| 9.08+0.29°

8.82 +0.09°
11.03 + 0.03*
4,17+ 0.11F

| 131+ 0.7 D
8,50 + 1.0°

3.00 +0.19°

23840165

0.69 - 0.95*

E Sasadaetal (1987)
F  Sutthiratet al. (1994)

YYANININYINS

Macdonald (1981)

mﬁf’mmwmaa
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1. Late Oligocene Episode (22 -24 Ma)

The probable oldest Cenozoic basaltic rocks were in Lopburi area. The
Ar/Ar age data of weaky alkali basalts from this area indicate that the rocks were
emplaced during Late Oligocene to Early Miocene (24 Ma). The rhyolite from

southern Chao Phra plain wes. dat l;,//n Miocene (22.5Ma , Hooper,1969).
These age data conesponﬂ'i — plhc' t of the Ailao Shan/Red River

J—Fr

metamorphic belt along th ault which occurred at

appoximately 23
the Lopburi area, th
in the Early Miocene. &

« 1990). Rapid extension of

=
ocus cﬂ.he: volcanism. The second

The Luphu@re;s' ©ac

e 5§ W2 YIS TCE] LI ot
T ARIANT I M A TINEA Y

3. Middle to Late Miocene Episode (8 - 14 Ma)

-20 Ma). Again

The third episode of basaltic activity occurred during Miocene.
Although no basaltic rocks of Middle Miocene were encountered. The

emplacement of basaltic volcanics occurred later at about 5-11 Ma. Alkali
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basalts from Lopburi area yield respectively the age of 11.3 Ma (K/Ar,
Barr and Macdonald, 1981) and 9.1 Ma (“Ar/*Ar , Intasopa, 1993). It is
interpreted that the rhyolite-associated basalts have not given rise to gem

generation.The locus of Neogene volcanism appears to extend northwards along

l//

Wichian Bun in the area were emplaced later

methé‘d‘*&unmmt et al., 1994). These alkali
and SPatiﬁﬂy-associated with gems. This

the Late Paleozoic suture zone.

at approximately 8-11 )

basalts were prove

basaltic volcanism

'i_‘“

P ¥

from the eastern Gulf of Thailand io- .thlsy ‘

The ocduirence of Ko Kra "‘garded as the indication
of the rapid uplift of ﬁxs volcanic belt. Similar age @e. 11 Ma) is interpreted by

Charusiri et al. (1991) go.represent the reactivation of the NNE - trending

Pranburi - Huﬂi?p& ¢ Thil Insjor yent, trafore, lmafksthe regional and rapid

tectonic uplift and the cessation of the main extensional phase. dtsis quite probable
it ond e bl 7 pion Wi et e |k o of g
bearing basalt commenced. Voluminous supply of terrigeneous sediments in the
Gulf of Thailand and the Phitsanulok Basin, which also indicated rapid regional
uplift, were also reported to have occurred during Middle to Late Miocene

(Polachan, 1988).
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4. Early Pliocene Episode (4-5.3Ma)

This episode of basaltic volcanism took place during 5.3 to 4 Ma (Early
Miocene). This event was evident from dated basalts at Chantaburi-Trat and

Kanchanaburi areas (“Ar/*Ar method, Sutthirat et al.,1994). This event is also

aracteriz /yhc emplacement of basanitoid basalt.

5. Late Pliocencﬂf(

1.6+ 3.6-%

,

The fifth epis f Cendzoic. basal occurs during 1.6 to 3.6 Ma. These

inferred as gem-related and is

",ir'f}'erred to be also related to
gem. The volcanic activigy i ct 1zed ‘ ‘%ppearance of tholeiite and
basanitoid. This episode rep _ last episode of gem - bearing basalts. Sutthirat
: . Eents, that gem - bearing gabbroid
j inated by thick crustal

(1992) found, based upon gco

hypabyssal rock _)at Phu Fax "'is pro mn?n

materials. T -

i

‘RTINS
) P Pt M s 6

until recént. The basalts are mainly basanitoid and hawaiite. They are found in
Lampang (Mae Tha) and Burirum (e.g. Khao Phanom Rung, see Plathong, 1994)
areas. However, several lines of evidences suggest that they are not regarded as gem
-bearing basalts, eventhough the basalts also occurred as a result of tectonic

extensional rifting mechanism (Charusiri et al., 1995).
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