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CHAPTER IV

GEOLOGY OF GRANITES

4,1 Introduction

The term "granites" or "granitic rocks' is freely used in the
broad sense in genrral varts of the thesis, but is replaced by specific
names (e.z., G-1, G-~2, G-3, G=4, G-5) and names where specified defini-

tion from field observation are desirable.

Cranitic rocks in the area’studied eeccupy more than two~third
of the total surface exposures (about 80 kmz). The specific term "Phuket
Plutons" is anrlied to all pranitic rocks which intrude in the wapped
area and its vivinity. In geperal., the granite intrusions most commonly
trend in the N-8 and NNE-S8SW directions. The Phuket Plutons are composite
by different period of imtrusions and by differences in their litheclogy.
The overall shapes of the Phuket Plutons are more or less elongated.
These distinct nlutons are separated in the north-central side of the
area by a wide screen of the (meta-) sedimentary rocks of the Phuket
Group, with fault-contact on the west and an approximate contact on the
east (Map 2). Approximate contact boundaries between granites or between
gtanites and their éountry rocks are also rathér common. Sharp contacts
between two sranites are rare vhereas those with the country rocks are

distinctively common.
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4,2 Classification

The granitic rocks of the Phuket Plutons arec classified following
the recommendation of the TUGS (International Union of Geological
S+ience) for the nomenclature of plutonic rocks (Streckeisen, 1973).

The main classification is showm in Figure 3b. They are all congidered
to be granites, according to their modal percentages of quartz (Q),
alkali feldspar (K) and plagioclase (P), which Q#R+P = 100 (Figure 3A).
Detailed data of modal analyses are prescnt in Appendix 1. It may be
emphasized that most granites of the Phuket Plutons fall near the center
of the OKP trisngle which are nearly the same as the most widespread
granites stated by Streckéisen (1973). According to this subcommission
the pranite is further subdividéd inte syenogranite (subfield A) and
monzogranite (subfield B). The coarsgrwgrained biotite granites (G-1
including G-2) arc plotted on monzogranite whereas the finer-grained
biotite-muscovite granites (6-3, G-4 and G=5) are predominantly located"
in the syenopranite subfield and subordinate in the monzogranite subfield.
These modal compositions can be used to distinguish the coarser-grained

types from the finer-grained types,

4.3 Geologsy of Phuket Plutons

The granites of the Phuket Plutons in the studied arca have
been collectively grouned on the basis of field observation. They

are able to be grouped into, at least, five types, namely :

1. Coarse-grained rorphyritic biotite granites (G-1)

2. Yedium~to fine - ?rainedrbiotite granites (G-2)

LR T 5 ol IRV, Vo i L LIS B A R e R ) N A, e 4V S g B S S o T
s+ $ - 't ] TR L 5 2 3 1Y i s ‘ . - L -

=R T e e



22

3114010ONV 4D

JLINVHOOZ NOW (8)

JIINVHOON3IAS (V)

"CEL6L N3SIINIIYLS)

S04 SNO3INII
30 SJIILYWILSAS IHL NO NOQISSIWW0IENS

S9N 3HL A8 Q3SN WYHIVIO NOILVIHVA

<O Y NO SNOLNId L3INNH 40 SILINVHY
40 | ISYI2019V1d ONV HVdSOI34 NNV
"ZLYVYND | SNDILISOdWODI TYOOW 40 SiD1dee

yng 4

‘S9NI 40 NOILYII4ISSY1I NIVNG




23

3. Medium - to coarse ~ grained biotite - muscovite granites,
slightly porphyritic (G-3)

4, Tine - to medium - srained biotite -~ muscovite granites,
locally norphyritic (G-4)

5. Fine - grained biotite - muscovite - tourmaline granites

This classification of granites is based on traditional grain-
-size classification suggested by Compton (1962). The coarse-grained
granites in this thesis are referred to those having average grain size
over 5 mm whereas the medium~ and fine = grained granites are those

having averace grain size abatt 1-5 mm and less than 1 mm, respectively,

4,3.1 Coarse~grained Porphyritic Biotite Granites (G-1)

The granites of C-1 collectively occupy a total area not less
than 35 km2 which is about 45 percent of the surface area of the Phuket
Plutons. It is the lzrgest pluton of nearly elongate shape. The main
mass of the nluton lies on the north-central part of the area (i.e.,
Khao Bang Nieo Dam and Khao Khek Nei) and is extending southward to
central part of the area (Khao Kwan Wa). The minor pluton intrudes in
the south—-central nart (wholly covering Khao Nakha). The granite terrain
is invariably ruceed which is characterized by steep-side valley with
larce acermulation of eranite boulders and floats alone the floor. There
are several places, especially northwestern and southcentral parts, where
the exposures are very cood on the steep slopes. The pranites are generally
highly weathered due to wet and humid climate, dense veretation and thick
top-soil. The type areas for the rocks of G-1 are best dhown at Chao Mine's

quarry (3 km west trom Phuket Town), Kata's quarry (4 km southwest of Phuket
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Town) and Kathu Fall (2 km northwest of Amphoe Kathu).

In »eneral, most of the rocks are highly porphyritic and more
or legs foliated (Photosraph 2). The foliation is defined by the
arranccment of potash feldspar phenocryst and the mafic mineral of the
sroundmass (i.e., biotite). The foliation direction is about NNW-SSE.
The biotite-rich mafic schlieren are locally abundant at Khao Nakha
and Khao Khek Nei. Such schlierens snd eloncated inclusions are aligned
parallel to the foliation direction. ~Thé contacts between the upper
Paleozoic sediments and the granites are penerally sharp. It is presumably
a fault-contact which can be c¢learly defined from aerial photographic
interpretation and fieid obéervation. Very good exposures of this contact
are at the steep-side valley betweeén Khao Bang Nieo Dam and Khao Chetra
where fault-contact is located along the fall, Along the contact zone,
the granite shows no marked reduction in grain size, little evidence of
chilled margin, and mingr assimilation of sedimentary material. On the
contrary, the broken grains of K-feldspar phenocrysts and quartz should
be rather nood evidence that the fault occurred after the emplacement
of the eranite, such cases are also found at southeastern parts of Khao

Khek tlei and alone the ridpe of Khao Nakha.

Inclusions in the G-1 eranites are not abundant in this area,
except at Khao Kwan Wa and the central part of Khao Khek Nei. They range
in size from 20 cm lencth down to less than 1 ém. The inclusions are
usually elongated in shapec and aligned in the same foliation direction.
The inclusions are tiny aggrcpates of glomeroporphyritic mafic minerals

(mostly biotite) which are about 2 mm in diameter, Femic minerals,
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‘Photograph 4. Medium-grained biotite granite (G-2) showi:_ locally
faint foliation approximately along the pen (at Ko Maprao)

Photograph 5. Fine-gmained leucocratic biotite-muscovite granite
(G-4) at Khao Nai Grang.
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Photograph 6. Coarse-grained porphyritic biotite granite (G-1) cut by
younger fine-grained biotiteé-muscovite granite (G-4) at
Khao Nai Grang.

Photograph 7. The same coarse-grained biotite granite (G-1) as in
Photograph 6 occuring as an autolith in younger fine
grained blotite-muscovite granite (G-4) at Khao Nai Crang.
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quartz and feldspar, zre extensively rare. At some exyosures, the granites
are so crowded with inclusions that it is not representative, consequently

chemical and modal analyses are pot practical and caunot be made,

The G-1 pranites, a major phase of the Phuket Plutons, are
believed to intrude in this area before other granites As shown in | (.,
Map 3, this type of granites is also marked by the small amount of

pegmatite and aplites cropping out/ in the area.

4.3,2 Fine - to Medium -~ vrained Biotite Granites (G-2)

The sranites of-this/ type expose as several small separated
intrusions in the eastern part-of the area. They form oval shapes and
crop out only at Ko Maprezo and at Khao Pan Thu Rat, They are exposed
over an area of about 4 ka or about 5 percent of the Phuket Plutons.
Mostly, the G-2 granites contact with or iré intruded by the G-4 and
G-5 granites (Map 2). On the other hand, it is believed that the G-2
type was formed at. thc same period as the G-l type, but the exact
relationship between these two granite types is still net clear due to
the fact that the actual contact between these granites has not been
found. The sediment/granite contacts are found at two places, i.e., at
the top of Khao Pan Thu Rat and northern part of Ko Maprao. Such contacts

are not sharply defined and can be traced only for short distance.

The pranites alsc contains abundant even-grained inclusions
ranging in size from 1 cm to 60 cm. The maximum size of the elongated
inclusion is about 20 x 60 cm . These inclusions are concentrated only
at Ko Mapraoc whereas at Khao Fan Thu Rat, they a2re absent. The inclusions

are composed mainly of the mafic mineral aggrepates (glomeroporphyritic)
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with sparsely distributed felsic mineral as feldspar., The mafic
schlieren are locally sbundant also at Ko Maprao, Minor intrusions

are normally rare.

4,3.3 Medium - to Coarse -~ grained Biotite - muscovite Granites

(6-3)

2
This type of granites crops out over am arez of about 13 km
or about 15 percent of the Phuket Plutons. It has previously been included
in the G-1 granite (Hummel & Pawandon, 1967 and Garson,et al. 1975).

Trom this field observation, it is noteworthy that it is mineralogically

and texturally different from the G-1 granites. The G-3 granite forms

as two separated stocks which locate distanctly apart. These two stocks
occupy approximatzly the same area cf 6 km?. One is found at Khao Pak
Bang and the other at Khac Mai Tap Sip Song. Small intrusions of the G-3
granites are also exposed locally at Khao Trai Trang and Pin Yok Mine.
Tae general physiopraphical feature of the granite is quite similar to
that of G-1. The best representative rocks of the G-2 granites are at
Pin Yok Mine and those expose along the beach of Khae Pak Bang. In
general, the coarse-grained type is characterlzed by the foliation
resulting from alignment of phenccrysts whereas in the finer-grained
varieties, the foliation is less distinct due to a rather obscure por-
phyritic texture. The former is found at Khao Pazk Bang and the latter
is at Khao Mai Tac Sip Song. Most of these granites are in contact with
the fine-grained biotite-muscovite granites (G-4) either at gradational
or faulting. The contact between G-3 and sedimentary rocks is sharp in

several places, particularly at the eastern slope of Khao Mai Tao Sip
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Song. Minor intrusives are more common than those found in G-1 and G-2

4.3.4 Fine-tv Medium-gzrained Liotite-muscovite Granites (G-4)

The G-4 granites comprise several small separate intrusive
stocks which occupy a total area of about 26 kmz (or rbout 30% of the
Phuket Plutons). The granitic intrusions are generally elongate in shape,
they can be found at Khao Sapam, Khzo Rang, Khao To Sae, Khao Yan Thu
Rat, Khao Kaw and Khao Ha Kha Lae. The typical G-4 granites are found
at the quarries of Khao Rang and khao To Sac., Frequently the G-2
granites intrude into the Upper Paleozoic sediments of the Phuket Group
and also into the coarser-grained biotite granites of G-1. The shacp
contacts between G-4 and the/ countty rocks are commonly found in many
places, i.e., at eastern slopes of Khao Sampan and Khao To Sae, whereas
the contacts with the G-1 granites are rare. The G-4 type appears to be
of later-stage intrusion of Fhuket Plutons as indicated by its cross-
-cutting the feldspar phenocrysts of G-1 (Photograph 6). DMoreover, some
G-1 xenoliths are found in this G-4 (Photograph 7). As shown in Map 2%
G-4 intrudes in G-2 and G-3 at Khao Pan Thu Rat and at Khao Pak Bang,

and Khao Mai Tac Sip Song, respectively.

From the menticned evidence, this type of granites (G=4) is
consequently, the latest major phase of the acid igneous activities. In
general, the physiographic features of the gran;tes are marked by low
relief, gentle slope due to violent effect of erosion and denudation
Such interaction of surface processes is probably the reflection of the
main mineral composition of the granites such as feldspar minerals. These
features seem to be quite different from the granites that Pitakpaiwan

s (1969) menticned in his studies on tin-bearing and tin-barren granites.



In addition, there is also minor type of granites which should

be grouped intc this type (G-4). This minor type of granites is referred
to also in some sections of the thesis as greisen or greisenized granites
(named after Janecka & Stemprok, 1567). Greisen is & characteristic of
this type offgranite, particularly where the cranite is mineralized

(Khao Sapam) cor where the granite intrudes into the country rocks (Khao
To Sae). It is menifested by the decomposition of feldspar and biotite
and by the formation of quartz, micd and some ore minerals (i.e. fluorite)

in the rocks. These granites heve undergone such alteration that chemical

analyses of major elements aTre no longer representative. The greisens

as suggested by Hosking (1967, 1969) and Sheraton & Labonne (1978) were
probably formed by pneumatol%tic alteration of granites in the roof 2zone
of the intrusion during the final stage of the magma crystallization.
Cassiterite is alsc present it -4 ¥m trace amount at Khao Sapam. It
occurs as brownish blaék-trystals which may be as large as 0.5 cm, The

granite is believed to be tin~bearing not only from the precence of

cassiterite but also from the data of geochemistry.

Inclusicns locally concentrate particularly at Khao Nakhalae
and Khao Tritrang. They are clusters of biotite-nuscovite inclusions
or biotite accumulates, some are probably laminated hornfelses. The
metasedimentary xenoliths with the maxinum size 10 x 15 cm are elongated
and aligned in the same direction of foliation of G-4 at Khao Nakha Lae

where slightly porphyritic texture is present.

4.3.5 Fine-grained Biotite—muscovite—tourmaline Granites (G-5)

This type of granites occurs in a relatively very small amount

comparing to thosec of the other types. It crops out at least i1 four
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parts of the area, i.e. Ko Maprac, Khao Nai Grag-~Traitrang, Patong Beach,

and along the road from Kathu to Fatong. lMost of the granites are generally
associated with the finer-grained varieties. It forms a lens-like bodies
mainly aleong the Eracture zones Or along the intrusive contacts. Garson

and other (1975) stated that the age of tourzsline-rich granites is

probably the same as that of pegmatites and other minor intrusives.

4.,3.6 Other Granitic Rocks ! H.

Garson and cthers (1975) noted the other type of granitic rocks
of Phuket Plutons cropping eut mearby the atudied area, cne at Khao Prathiu
of the north and the other’at /small hills of Karon in the southern part, =
They generally form elongdted intrusions. According to their studies,
the rocks vary in compositions from hornblende-biotite granites to
hornblende granites and granodiorite; The granitic rocks have alleotrio-
morphic granular to hypidiomorphic granular/perphyritic texture. Felsic
minerals comprise quartz, alkali feldspar and plagicclase, Quartz occurs
in a small amount. Alkali feldspar includes both orthoclase and
microcline. The latter usually forms poikilitic phenocryst and is
perthitic. Plagioclase of a2 compositicn of mostly cligoclase/andesine
js over alkaline feldspar. Biotite is the prominent ferromagnesian
mineral, and therz is alsc a variable but small amount of hornblende and
clino pyroxene. Sphene, alianite, rugile, zircom, pyrite and ilmenite
are common accessories. These granites which were described by Garson
and others (1975) are probably the equivalent of the older granites of
Brown and others (1951). Similar rocks also occur in the westcentral

part of Malaysia, where the main rock-types have been studied and named
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as the Benom Ignecus Complex by Ahmad (1879) and a2lso in the northern

paert of Thailand as Tak Granites by Pongsapich & Mahawat (1977).

4.4 Minor Intrusives

Many kinds cf pegmati;es occur throughout the mapped area
especially in the western and central parts where a great amount of
granite varieties and their country rocks are exposed (Map 3). Some of
them contain considerable amount of tin whereas the others are tin-barren.
Many tin mines in the areca have been vperated aleong the pzagmatite zones
for long times. The pegmatites forn dykes and sills of lenticular, sheet
~1like bodies, and irregular/pods,  The thicknass ranges from less than
0.25 m up to more than 20 m. Lts lengih can be traced over a distance
of 1 km. Large pegmatites frequently agssociate with aplites and quartz

veins as seen at Tor Scong -and Pin Yok mines.

Previous classiffication of pegmatites in the area and its vicinity
was primarily deone by hummel & Pawandon (1967). They divided pegmatites
on the basis of textural criteria, coarse~grained and fine-grained types.
Garson and others (1975) grouped pegmatites into 2 kinds based upon
mineral compesition, namely mica-tourmaline pegmatite and lepidolite-
-rich pegmatites. Bleackley and others (1965) havée examined the heavy
minerals obtained from pegmatites of 2 mines in the Kathu Valley. They
found that the heavy winerals are mainly garnet, ilmenite, topaz and
cassiterite accompanied by smaller amount of zircon, ilmenorutile and

pyrite. beside these, Gocht & Pluhar (1979) recently studied tin-bearing



pegmatites in the area around Kathu Valley. They suggested a classifica-
tion of such pegnatitecs by combining the geochemical and mineralogical
criteria as Sn-Mo-Ta mica free pegmatite, Sn-V-Ta-Hb-REE muscovite
pegnmatite and Sn~Li~F-W-Ft-Nb-RLE lepidolite pegmatite. In addition,
they also mentioned that the composite texturc of pegmatites, especially
tin-bearing ones are mainly due to multistage alteration dncluding
albitization and kaolinization. The present classification of pegmatites
is based upon the mineralogical criteria and amount of accessories
present but in a greater field-deétails than the previous classifications.

The pegmatites can be divided into 6 types

(1) Muscovite-biotdte pegmatites.
(2) Tuurmaline~muscavite pegmatites.
(3) Le;pidolitu-riic;h pegmatites.

(4) Tourmaline-rich pegmatites.

(5) Quartz-feldspar pegmatites.

(6) IMiscellaneous types.

(1) Muscovitc-biotite pegmatites,

This type of pegmatites occurs in several places, All of them
associate only with granites. The largest mica-rich pegmatite in G~1
granites, about 6 m thick and trending UE direction is along the Kathu-
-Patong Road. tiere, bictite is more abundant than muscovite. Another
big one (about 5 m thick) is at Kathu-Xamala Valley, where it cuts across
the G-4 granite in NW direction and contains a high amount of muscovite.

However, several small pegmatites (about 2 m thick) of this type are

alsc found at Khao Kaw, Khao To Sae and NE of Chac Fa Mine. In general,
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the rock is composed mainly of quartz, feldspar, large plates of
muscovite (up to 2 cm), and flakes of biotite of about 5 mm in size.

Accessories are zircon, ilmenite, magnetite.

(2) Tourmaline-muscovite pecmatites.

smong the pegmatites in the area, tourmaline-muscovite pegmatites
seem to be mestly sbundant and they are found in both granites and
sedimentary rocke. At least 30 localities of such pegmatites are of
mappable sizes znd 9 localities will be mentioned in this paper. Their
thickness varies in sizes from 20 cm up to 30 m. Generally, the pegmatites
are coarse-grained to very cocrse~grained and highly leucocratic. They
contain major phase quartz 2nd feldspar (up to 5 cm length) and are
characterized by the prescnce of tourmaline in association with ﬁuscovite
as a common accessory. The other accessory minerals are cassiterite, i
ilmenite, wolfremite, garmet, zircon, rutile, arsenopyrite and a trace of
monazite was reccrded by Gocht & Pluhar (1979). Tourmaline forms long
cuhedral crystals (average about 1-2 cm. in length) with prominent parting,
Its color may very from black to blueish black. The long prismatic,
blueish black tourmaline with the maximum size about 2.5 x 10 cm occurs
at Khac dakha Lae. Muscovite forms a large plate up te 3 cm across.,
Biotite is rare and mey be locally present as small flakes such as at
Khao Pak Bang. The largest pegmatite ohserved is that of Tanitkovit mine
cutting across sedimentary rocks of Phuket Group. Its thickness is not
less than 30 m and its body can be traced at least as far as 250 m along
the excavated trench. Tantikovit pegmatite is o tin-bearing type, highly

kaclinized and trending NNE. The other kaolinized pegnatites of this

I{bb 4203 o
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type are at Punc Thawee, Kiet Sa-nguan, and Pad Roi mines. All
pegmatitic dykes are thicker than 5 m, Most of the tin-bearing

pegmatites extend in the NNE/SS5W direction (sce details in Chapter V).

In addition to these highly kaolinized pegmatites, there is another
variety in this group, tourmaline-muscovite-garuet pegmatite.- It crops
out particularly at ecastern slope of Khao Mai Tao 3ip Song near the contact
zone between G-3 and the country rocks. This pegmatite, (2 m thick)
trending ViSW and cﬁtting into laminated protoquartzite contains large
muscovite plates, long black éourmaline crystals and a considerable amount

of reddish brown cuhedral crystals of garnet (5 mm diameter).

(3) Lepidolite-rich pegmatites.

Most of the lepidolite~rich pegmatites intruded parallel to
the Phangnga Fault and Klong Marui Fault (Garson and Mitchell, 1970).
Tkey occur at two places at the Kathu Valley at Ban Nguan Mine as large
dykes, and at Tantikovit Mine as irregular pods. The rock is rather
medium-grained, pale purplish pink-coloured, and locally kaolinized.
The large pégmatite at Ban liguan Mine trends NE and dip about 45° SE,
forming lenticular sheet-like body associated with muscovite pegmatite
and small quartz veins. It can be tracced far morc than 100 m along the :
strike and has the thickness as much as 6 m. The pegmatite seems to
contain an appreciablc quantities of cassiterite. Garsonm, et al (1975)
reported that lcpidolite pegmatite at Reung Kiet lMine, Phangnga contains

up to 3% Li,0 and as high as 300 ppm Sn.l tdummel and Phawandon (1967)

2

described layered structures consisting of fine-to coarse-grained felsic

bands with a variation of brown and black tourmaline, white mica, pale
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garnet and small amount of cassiterite and wolframite. Unfortunately,
during the ficld investigation, many important data were not available
because of flooding caused by heavy rainfall, Tantitamsophon (1980,
pers. comm.) bulicves that the lepidolite-muscovite pegmatitc should
extend far more than 5~6 km from Chao Fa Mine porthwards to the richer

in lepidolite at Ban Nguan Mine.

(4) Tourmaline-rich pegmatites.

Tourmaline pegmatite 18 another type of pegmatite found.' Mostly
it occurs in the southern patt of the area, Khac Nai Grang and Khao Tri
Trang. All the pegmatites align im the NYE direction, are rather small
bodies and the thickness never éxceeds 8 m (averaging about 2 m). It is
always found in the G-3 and -4 granites. Tourmaline forms euhedral
prismatic crystals and is not as large as that found in tourmaline-
muscovite pegmatite, However it occurs im a notable amount throughout
the body. Feldspar and quartz are still the major comstituents,

muscovite is rare, forming very tiny flakes.

(5) Quartz-feldspar pegmatites.

This type of pegmatite occurs only at Tor Soong Mine. It forms
many sets of dykes sharply cross-cutting micaceous shales, mudstone/
graywacke, and arkosic sandstone of the Phuket Group. The most important
pegmatites form two scts cxtending in two directions, one, tin-bearing,
trends about HNE and dips steeply to the SE, the other tin-barren, trends
at approximately 330° to 340° (NNW) and dips moderately to the NNE. The

NNE-trending pegmatite (about 200m in length) clearly cuts the NNW one

v
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The tin-bearing pegmatite, forms large 3 sheet dykes (zbout 5 m thick),
is highly kaolinized, and always associated with quartz veins and
aplitic dykes. The tin-barren pegmatites never exceed 3 m in thickness
and are less weathered than the tin-bearing ones due to the fact that
they contain a higher amount of quartz than feldspar minerals. Never-
theless, both of the pegmatite varieties have the same major mineral
assemblage comprising coarse-grained quartz, orthozlase, and albite
with very small amount of acicular tourmaline crystals and some tiny
flakes of muscovite. The very intercsting thing about nuscovite is
that it is richer and darker in tin-barren pegmatites than it is in

the tin~bearing ones. Accessories present in the tin-bearing are
cassiterite, wolframite, almandinc, zircon, sphene, rutile and apatite
(?). Columbite was recorded by Garson and others (1275) whereas
tantalite and monazite traccs were moted by Gocht & Pluhar (1979).
According to Garson and others (1975), a small amount of scheelite
(Caw04), occurs as pale yellow, rounded grains in one drainage ditch

of Tor Soong Mine.

(6) Miscellanecus types.

There are alsc 2 types of pegmatites which occur as thin sheet
and are always associated with other pegmatites. Muscovite pegmatite
(1 m thick) occurs at Pin Yok Mine associated with tourmaline muscovite
pegmatite. The rock is highly kaolinized and composed mainly of quartz,
feldspar, large plates of muscovite with small amount of tiny tourmaline
aciculars. A smaller one (0.25 mlthick) occurs at Khao Kaw, Another

type is biotite pegmatite (1 m thick) occurring at Khao Nai Crang,
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cross-cutting the G-3 granite. The rock comprises quartz, feldspar,
and large plates (2-4 mm) of bluish black biotite as major component

with traces of muscovite and tourmaline grains.

lostly the pegmatites intrude along the WE-trending fractures
(Map 3). Such HE-trending fractures are more or less parallel to the
late Mesozoic large-scale faulting, i.e. Klong Marui Fault and Ranong
Fault. As shown in Table 1, Garson and others (1975) reported that 2
samples of pegmatites in Phuket and fhangnga areas are dated at Tertiary
Ages. This, consequently, show the close structural and age relation

to these two regional fractutes.

4.4.2 Quartz Veins and Aplitic Dykes

Quartz veins and aplitic dykes are not as common as pegmatites,
however, they occur sometimes ascociated with pegmatites. Large quartz
veins are abundant in Kathu area and intrude the metasedimentary rocks
of the Phuket Croup. The rocks are.white to fawn, composed mainly of
quartz with minor amounts of pyrite, arsenopyrite, and tourmaline.
Aplitic dykes arc less common than quartz veins. Large aplitic veins
associated with pegmatite are found at Sahakit Mine. The rock contains
quartz, feldspar, muscovite, and sometimes tourmaline. Cassiterite and
wolframite occur as a trace amount both in quartz veins and in aplitic
dykes. All veins from sharp contacts to their host rocks and generally
strike NE-SW with rather steep dips. Some veins are as wide as 5 m and
can be traced for more than a half kilometer long particula rly at

Pan Thu Rat (lMap 3).
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4,5 Geochrenology

The age relations of the Phuket Flutons, in some cases, could
be established from field observation especially in places where contacts
are clear and distinct. Whore the sharp contact are absent, however, a
transitional zone may be developed. In the first case, at Khao Nai Gfang,
the granites form well-defined contact. As shown in Photograph 6 and 7, .-Q
the G~i granites are intruded by the G-4 granites shown by the crosscut
feldspar phenocryst and the xenolith-of the former by the latter.
However, from the present study, it is apparent that transitional zones
between the various granite phases arc quite common. For example, at
the western slopes of Khao/Mai Tao Sip Song, the G-3 granites grade into 2
the G-4 granites, and at the northern/part of Khao Pan Thu Rat where G-2
is transitionmal to G-4. It is suggested from the field evidence and
datings (Table 1) that the coarse-grained highly porphyritic granites
(i.e. G-1) seem to be the oldest prominent phase in the area stulied
(of Phuket Plutons). This coarse-grained type at Khao Nai Grang can
be correlated with the pluton of Khao Khek Nei which has been dated by

Rb/Str method at about 11447 Ma (Garson et al., 1975).

Data on isctopic-age determination or granites are not well

established in mapped area, The radiometric datings of igneous rocks

in the vicinity area on Phuket Island was firstly executed on the mica ;
|
granite by Dr. J. Aldrich, Carnegies Institution of Washington, D.C. 4 N

(Pitakpaiwan, 1969). The Rb/Sr and K/Ar methods of datings of this

granite reveal the Late Cretaceous (855 Ma) and Early Tertiary (60%5 Ma),
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Many papers on granite dating such as those of Smelling and
others (1970), of Bignell (1972), of Garson and others (1975), of
Suensilpong & Putthapiban (1979), and of Beckinsale and others (1979)
summerized that the coarsegrained porphyritic biotite granites (G-1 of
Phuket Flutons) and hornblende adamellite have an average age of Early ©
Crotaceous (124 & Ma). According to Garson and others (1975), the
important episodes of emplacement of coarse-grained porphyritie biotite
granites and adamellites in Phuket Island and nearby =areas should be at
an age of 115%7 Ma (Early Creteceous) byrusing the Rb/Sr method. On the
contrary fine-grained two mica granite from Khao To Sae yields a
significantly younger whole-rock age of 56+2 Ma (Early Tertiary) by
using the same method. Beckinsale and others (1979) has dated the fine-

grained mica granite from Phuket Island using the Rb/Sr whole rock method

and concluded that the granite consolidated at an age of Middle Cretaceous.

From these available data, the possible sequence of granite

explacement from the older to the younger could be as follows :

(1) coarse-grained porphyritic biotite granites (G-1) accompanied
by fine-to medium-grained biotite granites (G-2).

(2) medium~to coarse-grained slightly porphyritic biotite-
muscovite granites (G-3).

(3) fine-to medium-grained biotite-muscevite granites, locally
porphyritic and highly greissenized (G-4).

(4) fine-grained biotite-muscovite-tourmaline granites (G~5)

and miner intrusives.
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